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Dining,  "Alton  Limited."  204* 

Dining,  London  &  N,  W..  205*   (G.  N.  S.) 
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Chesapeake  &  Ohio: 

Compared  with  N.  &  W.,  383t.  384* 
Switch  Engines  for  Cincinnati  Bridge,  129* 
Chicago : 

Passenger  Terminals,   169t 
Street    Uy.  Operation.  70 
Track  Elevation,  2S5t.  302*.  313t  442* 
University,  R.  R.  Course,  99  (G.  N.  S.) 
Chicago  &   Alton  : 

"Alton   Limited"   Equipment.   204»,  215t 
Annual  Report,  335* 
Chicago  City  Ticket  Office,  119* 
Wireless  Telegraph  Experiments,  89  (G.  N.  S. ) 
Chicago  &  Eastern  Illinois  : 

Dolton  Yards,  240* 
Chicago  &  North-western  : 
Annual    Report.    431* 
Bridge  Raised  Quickly.  226* 
Chicago  Freight  Terminals,  248*,  277* 
Competitive  R.  R.  Building.  406t 
Extemporary  Drawbridge,  44    (G.   N.  S.) 
Klnzie  St..  Chicago.  Track  Elevation,  442* 
New  Line  to  Milwaukee.  128* 
"North-Western   Limited,"  163   (G.   N.  S.) 
Operating  Without  Telegraph,   600t 
Surgical  Department,  518* 
Time  Freight,  208* 
Chicago,   Burlington  vSt  Quincy  : 

Competitive  R.  R.  Building.  406t 
Freight  Yard,   Galesburg,  III..  218* 
locomotive,  Prairie  Type,  362* 
Wages  Increased,  51   (G.  N.  S.) 
Chicago  Great  Western  : 
Annual    Report.   264* 

Cost   of   Carrying  Live   Stock   &   Cost   ot   Car 
Service,   481t,  490 
Chicago  Hose  Coupler.  12*   (G.  N.  S. ) 
Chicago.  Milwaukee  &  St.  Paul : 
.Annual   Report,   360* 
Competitive  R.  R.  Building,  406t 
Station    Platform    Curbing,   374* 
I'nlon    Pacific   and,  550t 
Chicago.    Rock    Island    &    Pacific    (See    also    Rock 
'  Island  System)  : 
.Vtlantic  Type  Locomotives.  440* 
Cnmbination   Stock  and  Dump  Car.  418* 
Mail  Discharging  Device.  76   (G.  N.  S.) 
Chicago   Subways.   78*.   592* 
China  : 

R.  R.  Construction  in  North.  2o2* 
Chuck    (See   Machine  Tools) 
Churcher  Electric  &  Mfg.  Co..  Electrically  Operated 

Whistle,  19*    (G.  N.   S.) 
Cincinnati  Car  Co. : 

Convertible  Cars,  B.   R.  T.,  178* 
Cincinnati    Hamilton  &  Dnytnn  : 

Resale  to  T.  P.  Morgan  &  Co.,  525t 
Sale  to   Erie,  262t 
Cincinnati   Milling  Machine.  352* 
Cincinnati.  New  Orleans  &  Texas  Pacific  : 
Automatic  Single  Track  Blocking.  245 
Cincinnati  Terminals,   29R* 
Cincinnati   Variable-Speed  Planer.  329* 
Cinder  Pit    (See  Ash  Pit) 
Claims  :  „    „ 

Acrobat  vs.   the  Street  Car.   3    (G.  N.  S.) 
Freight  Handling  to  Avoid  Losses,  448 
Freight.   Some  Causes.  330 
Injuries   to  Passengers.   .568.   BOIJ 
Private  Car  Lines.  3Slt 

Texas   Damage   Suit  Industry.    1241.    120.    151 

(G.  N.  S.)  ^     „, 

Clearing    Houses    for    Railroad   Balances.    2o..    37. 

?,9    76t 
Cleveland,  Cincinnati    Chicago  &  St.  Louis: 
.\nnual  Report.  21 6t 
Cairo  Div.  Rebuilding.  391* 
Coal    (See  Fuel) 
Coaling  Station  : 

P.  R.  R..  Logansport.  Tnd..  47* 
Cockerill  Superheater.  Belgium  Locomotives.  56* 
College   (See  Names)  _    ^,    ^  ^ 

-Combination"  Tie  Plate.  3   (G.  N.  S  ) 
Commercial    Cable   Company's    New    Atlantic   Line, 

439 
Competitive  Railroad  Building.  406t.   551t 
(^ompressed   Air  ; 

Portable  Compressors  for  Panama 
Sullivan   Compressor,  57   (G.   N.   S.  j 
TT.  P..  Omaha  Shoos.  542* 
Wellman-Seaver-Morgan   Compressor.    18*    (G 
N.  S.) 
Concrete : 

Failure  of  a  Rea-Wall.  52* 
Retaining  Wall,  111.   Cent..  461* 


Concrete   (Continued)  : 

Station  Platform  Curbing,  374* 

Trump    Measuring    &    Mixing    Machine,    9S* 
(G.  N.  S.) 

Uses,  Assn.  Ry.  Supts.  B.  &  B.  Report,  3U7 
Concrete,  Reinforced  : 

Bridge    &    Roadway    Floors    Without    Ballast, 
42a*,   430t 

Bridges  &  Trestles,  Big  Four,  391* 

Bridge   Floors,   334t 

Economy  &  Uses,  137 

Large  Standpipe,   209 

Passenger  Tunnel,  C.  R.  R.  of  N.  J.,  120* 

Percival  Concrete  Ties,  94*,  67   tU.  N.  S.J 

Roundhouse,   Wabash,  532* 

Signal  Battery  Vaults,   356* 

Ties.  Some  Results,  193t 

Tramway  Bridge,  Stour  Riv..  England,  616* 

Trestle,  Illinois  Central,  304* 

Uses,  Assn.  Ry.  Supts.  B.  &  B.  Report,  397 
Connecticut : 

R.   R.   Commission   Returns  for  1904.  430t 

Railroad  Legislation,  65 
Conrad  Baggage  Check,  303* 
Consolidated  Steam  Coupler,  196*   (G.  N.  S.) 
Contracts  : 

Engineering  Work.   521 
Conveying  Machinery   (See  Hoisting  &  Conveying) 
Coroner's    Private    Car   and  the   Packer's   Private 

Freight  Train,  334t 
Couplers  : 

Consolidated  Steam  Hose,  196*   (G.  N.  S.) 

Joy  Automatic  Hose  Coupler,  139*    (G.  N.  S. ) 

Need  of  a  Standard,  550t 

Repairing  Worn  Knuckles,   211 

Standard  Height,  598t,  608 
Crago  &  Bohrnstedt : 

Preston  Seal-Lock,  2*    (G.  N.  S.) 
Crops   (See  Grain) 

Curb,  Concrete,  for  Station  Platforms,  374* 
Curtis  Turbine,  66*,  75   (G.  N.  S.) 


■trie   Uailroads    (Vonlinucd )  : 
New  Haven's  System,   38S* 
Spokane    &    Inland,    Single    Phase,    113 
-    S.) 


(G. 


Daly  Tonnage  Equating  Machine,  400* 
Dam  : 

Wachusett,   Clinton,   Mass.,   97t,   100* 
Damage  (See  Claims) 
Damascus-Mecca-Haifa  Railroad,  351 
Dayton  Pneumatic  Tool  Co.  : 

"Green"  Hammers,  75*   (G.  N.  S.) 
Delaware,   Lackawanna  &  Western  : 

Dining  Car  Service  Incidentals,  355 
Hoboken  Terminal,  202* 
Hoboken   Terminal   Fire,   144 
Locomotive  with   Superheater,   342* 
Newark   Improvements,    184* 
Temporary   Hoboken   Terminal.   58    (G.    N.  S.) 
Ten-Wheel  Passenger  Locomotive,  474* 
Delayage   (See  Car  Service) 
Demurrage  (See  Car  Service) 
Denver  &  Rio  Grande : 

Annual  Report,  266* 
Denver,   North- Western  &  Pacific : 

Competitive  R.  R.  Building,  406t 
Deraller : 

Mansfield,  524* 
Despatching   (See  Train  Despatching) 
Differentials  (See  Freight  Rates;  Passenger  Rates) 
Dining  Car  Service  : 

D.,   L.  &  W.,   Incidentals,  355 
Directors : 

Responsibility    for     'Legal    Expenses,"    382t 
What  Should  They. Direct?  358t 
Discipline    (See  also  Employee)  :    ' 
Noise  .\round  Sleeping  Cars,  26t 
Record.   G.   H.  &  S.  A..  331 
Record,  L.  &  N.,  17   (G.  N.  S.) 
Record.  New  Haven.  138  (G.  N.  S.) 
Signal  Checking  on  Locomotives,  333t 
Docks  : 

Assn.  Ry.  Supts.  B.  &  B.  Report,  397 
Stuyvesant,   Rebuilding,   581* 
Draft  (;'ear  : 

Bradford  Combination  Spring,  403* 
Busch-Wack   Spring.  332* 

Combination  Draft  Carrier  and  Body  Bolster, 
186*    (G.  N.   S.) 
Draper   Gap   Lathe,   66*    (G.   N.  S.),   268ti 
Duff  Roller  Bearing  Screw  Jacks,  2*   (G.  N.  S.) 

Duluth  &  Iron  Range:  „    „  > 

Cabinet  for  News  Agt's  Stock,  196   (G.  N.  S.) 
Dust  Guards  (See  Journal  Box) 


560* 


Earnings.  Railroad   (See  also  Corporate  Names)  : 

Monthly    Returns :    July.     1905.    215t  ;    Aug., 
1905,"  359t:  Sept.,  1905.  480t 

Prussian   State.  96 

Trolley  Fares  &  Earnings.  2t 

United  States  R.  Rs.  1904.  169t,  190.  202.  411. 
481t 

Where  Some  Gross  Earnings  Go.  383t 
East   St.  Louis  and  Suburban  : 

Changing  the  Gage,  64 
Ecuador : 

New  Railroad,  594 
Education  :  „    .,    „  , 

R.  R.  Course,  Univ.  of  Chicago.  99   (G.  N.   S.) 
Egypt: 

Special   Flat  Cars.  48* 
Elections   &    Resignations   of   Executive  Ofllcers    in 

1905 — A  Partial  List.  610 
Electric    Generator,    Curtis    Turbine,    66*,    75    (G. 

N.  S.) 
Electric  Railroads    (See  also  Electrified  Steam)  : 

.\nomaloos   Returns.  334t 

Gas    Power   .\pplication.    379 

Interchangeable  Tickets.  42    (G.  N.   S.) 

Interurhan.   in  California.   375 

Interurhan  Lines.  Freight  and  Express.  546 

Michigan.   255 

New  Haven's  Electric  Finances,  14Si 


Toledo  vx  Chicago  Intciurban  Ry..  615 
Tramway     Competitioii    In     England,     58     (G. 

N.    S.) 
'i'rolley  Fares  &  Earniu^'s,  2t 
Electric  Traction    (See  also  l.ucomotive.   Electric)  : 
A   Matter   of   Standardizai  ion.   Grand  Central, 
Terminal    Electrihcatiou.    35St,    453t,    loSt, 
47St 
"Bunching'  and   'Distribui.ia"   I'lan,  477t 
Conductor  Rail  Location,  477t 
Germany,  212 

High   lotential  Direct  Current.   597t 
i'roflts  of  St.  Rys.  from  Elect  rilication,  OOOt 
Single-Phase,  353 
Single  Puase  A.  C.  and  D.  C.   Systems,  574t, 

57St    579 
Tramways    and    the    Carriage    uf    Goods    in 
Great  Britain,  90 
Electrified  Steam  Railroads  : 

Long  Isllind  R.  K.,  'M   (G.   N.  S.),    112* 
Metropolitan   Ry.    (London)    Service,  103* 
New  York  Central  (See  N.  Y.  Cent.) 
N.  Y.,  N.  H.  &  H.  (See  N.  Y.,  N.  H.  &  H.) 
Penna..  Camden — Atlantic  City,  594  'v. 

Electro  Dynamic   Co.  : 

New  Inter-l'ole  Motors,  563* 
Electrolysis  : 

Remarkable  Case  of,  578 

Elliott  Semap-hore  Spectacle,  272* 

Employee    (See  also  Train  Rules)  : 

Discipline   (See  Discipline) 

Eyesight  Tests,  51t 

Gentle  Art  of  Hustling,  25    (G.   N.  S.) 
<Jk>v't  Rate  Regulation,   125 
Inexperienced       Enginemen       on        Important 

Trains,  549t 
Laborers'  Pension  Ftind,  Prussian  St.   R.  Rs., 

Lightening  the  Work  of  Enginemen  and  Fire- 
men,  276 
Long  Hours  on  Freight  Trains,  82   (G.  N.  S.) 
Meetings  with  Officers,  B.  &  L.  E.,  49t 
Physical  Examination.  Austrian  St.  R.  K.,  326 
Reliable  Signalmen,   1221 

Shop   Force  Organization,  350  ^     ^     ,,. 

Superannuation     Fund,     New    Zealand    Gov  t 

United' sTates  R.  R.  Statistics.  1904,  169t,  190, 
202 
Employment  Bureaus,  87 
Engine    (See   also    Locomotive)  : 

Aliis-Chalmers  Turbine.  452*,  571* 
Curtis  Turbine  Generator  66*  75  (G.  N.  h.) 
Gas,  Efficiency  of  Large,  306 
Gas,  Electric  Railway  Service,  379 
Consulting   Bridge  Engineer    23 
Division  Engineer  in  R.  R.  Work,  230,  291t 
'Testing  Engineer,  45  „         o     ■  ..    > 

Engineering  Building  (See  United  Eng.  Society) 
Engineering  Contracts,  521  ,,,0,^1^0^ 

Ensineering  Societies  of  the  World,  3  (G.  N.  s.) 
Engine  House:  .,,,  ,  »,   -o-     11 « 

NY    O    &  W.,  Middletown.  N.  Y..  11* 
Reinforced  Concrete.  Wabash,  532* 
Engineman   (See  Employee) 
England   (See  also  British;  London)  : 

Handling  Fast  Freight,  483    ,^    ^    „  , 
R.  R.  Accidents  in  1904,  41    (G.  N.  S.) 
Railway  and  Canal  Commissions  Work,  49b 
Signals".   Different  Kinds,   507t 
-Ton-Mile  Statistics,  68   (G.  N.  S.) 
Enterprise  Railway  Equipment  Co. : 
Campbell  Car,    558* 

Erie   Railroad:  ,00. 

Automatic  Block  Signals.  224 

C    H    &  D..  Purchase.  262 1 

c!  H.  &  D.,  Resale,  525t 

Cole  4-Cyl.  Bal.  Comp.  Locomotive,  37* 

Grade  Improvements    2'71*  „. 

Monument  at  Deposit,   N.  Y..   lo4   (G.   N.   s.) 

Time   Freight  Handling,   467 
Espen-Lucas  Machine  Works  : 

Crank  Shaft  Forming  Machine,  42. 
Examination    (See  Employee) 

Explosives:  f    iq    ai    ro    N    S  )    390,  513 

■    Transportation  of.  a.  41   (>j-  "•  o.j.  o.  .,  u 
Exports  and   Imports: 

Crop  Export  Movement.  377 

Grain  Traffic  Prospects,  193 1,  2fali 

Locomotives,  14() 

Steel  Rails,  43   (G.  N.  S.) 

"""Lewlsk  Clark.  General  Electric  Co.'s  Awards, 
121    (G.  N.  S.) 
ydfn  ?n°«'nG.'kt).'i29  (G.  N.  S.) 
^^''"nterurban  Electric  Lines,  546 


iduct,  484* 


(G.  N.  S.) 


Mechanical  Draft.  152* 

t  Trains  &  Runs  :        

F.'-st  Runs  of  1905.  56o 
Fiftv     Miles     an     Hour   for 

(O.  N.  S.) 
N.     Y.     Central,     20th     Century 

OaTlan^'   to^  Jersey    City    In    74    Hours,    137 


Two     Days. 
Limited. 


(G.  N.  S.) 

n 

436 


R., 


Crestline,    O.,    to    Clarke    Jc.    Ind., 


N     Y.-Chieago,    18-Hour    Train. 
'  ■  (O":  N.  'S.).'  146   (G.  N.  S.) 
p    R    R     Phila, -Atlantic  City,  33  (ON.  S.) 
"Scott  Special"  of  the  Santa  Fe.  234 
Some  Notable  Records.   123.    _      ,,.,.„     1 
Y-oknhama     to     Washington     m    14    tla>s.    i 
(G.  N.  S.) 
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Faulknvr's  TiMf  i  -r  Calculating  Cubical  tontenU 

or  riling.  l"S 
Federal   (See  (;.i.irnment) 
Federal  Railway  .signal  <-o. : 

Interlockln-  Lontrocts,  loj  (O.  ?>.  o.J 

Ashtabuhi  I'ort  Burwell.  U7    (G.   N.   S.) 
Mo.  r..   l.iiSt  Ivory.  344* 

'rompetitlve  R.  R.  Hulldlng.  4iict,  551t 
R    R.  rc)reclos\iri>s  \  RiMelvci ships,  '.ISi 
Railroad  Rumor  &  Reality.  ITlt 
Re<elv>T8hlp  Ri.cor<l  o(  I'.IU;..  .-.yilT 
Stnllstlcs  of  U.   S.   R.  Rs.,   l»-c.  31.   1904,  411 
Street   Ky.  Over-Capltalizntion.  21.4i 
Strei-t  R.  U.  Statistics.  1!KI4,  132.  lUOt 
Twi.  Statistical  Tests,  430t 

Smiike  OonsumlnB.  Karly  Kxperlments.  514* 

Vertical  vs.  Sloping  Sheets.  3.")5 
Fireman   iSee  Employee) 
FItler  Baegage  Check.  303* 
Florida  East  Coast : 

Key  West  Hitenslon,  324» 

Record  Production  and  Delivery,  198t 
Flue  Sheet  Honeycombing.  381t,  409J,  434t,  482t 
Foreclosure  (See  Receiver) 
Forestrv   i  See  Timber) 
Forging  Machine    (Sec  Maculne  Tools) 
Fosdick   Engine   Lathe.  71* 
Freight  : 

Avoiding  Losses,  448 

Cost  o£  Handling  at  Large  Stations,  36 

Interurban   iClectric  Lines.  546 

Time  Freight  Handling  CFrisco),  158» 
(Santa  1mm.  1!S4  i  B.  &  M.).  186  (C.  & 
\-\Vi.  2(19.  277*  (C.  X.)  222»  (Southern), 
:i(Mi«  (Erie),  4(!7«  (England).  4S3t 
Freight  Rates  (See  also  Government  Kate  Regula- 
tion ;  also  Interstate  Commerce  Commission) 
Freight  Rates  : 

Arbitration  Agreement,  431t 

Atlantic   Ports.   Differentials.   123".   139 

Uritish  Railroads.  423 

Ethics  of  Ciil  Rates.  57  (G.  X.  S.) 

Fines  for  Soliciting  Rebates,  296 

Grain.  (!."i    i(i.  .N.  S.) 

Kentucky  Lumber.  577t 

Live  Stock  &  Dressed  Beef.  481t.  490 

Relation  Between  Tariffs  and.  19  (G.  X.  S.) 

Sugar  and  Coffee.  S9   (G.  X.  S.) 

Texas  Cotton   Rates.  188   (C.  X.   S.) 
Freight  Yards   (See  Yards  and  Terminals) 
Fuel  : 

Anthracite  Coal  Output,  9  (G.  X.  S.) 

Coal  Production  In  1903,  83  (G.  N.  S.) 

Coal  Production  in  T'.  S..  58   (G.  X.  S.) 

Oil  Contract.  Mexican  Central.  162  (G.  N.  S.) 

Railroads  and  the  Coal   Business,  4o4t,  457t, 
534 

Spontaneous       Combustion       of       Coal,       113 
(G.  X.  S.) 

Use  of  on  In  Russia,  369 


G* 


Galveston.   Ilarrlshurg  &  San  Antonio  : 

Record  Discipline.  331 
Galveston.  Houston  &  Henderson: 

Concrete  Ties.  94*.  67  (G.  X.  S.) 
Garvin  Plain  Milling  Machine.  498* 
Gehr  Car  Mover.  212* 
General  Eleitric  Company: 

Lewis  &  Clark  Expo,s.  Awards,  121   (G.  N.  S.) 
General  Railway  Signal  Co.  : 

"All  Electric"  Installations,  211 

Vertical  Motor  Semaphore,  42* 
Germanv : 

Electric  Traction.  212 

K.   R.   Mileage.   May   1,  1905.  426 
GIbbs-  Train  Order  Holder.  17*   (G.  N.  S.) 
Golden-.\nderson    Valve    Specialty   Company: 

.Allil.iilc  Valve.  07«    (G.  X.  S.) 
Governnieni  Control  of  Railroads: 

l"reigh!  Kiiies  (See  Gov't  Rate  Regulation) 

Gov't      ownerslilp     vs.     (Jov't     Control,      llS 
in.    X.    S.i 

Where  Control  is  Xeeded.  406t,  477t,  529t 
Government  (iwnership  : 

Gov't      Control     vs.     Gov't     Ownership.     113 

(i;.  X.  .»*.) 

Governnienlal  vs.  Private  Ownership  of  Public 

rtilitl.'.s.  316» 
Intercolonlnl    Railway,    238t 
Government    Rale    Regulation     (See    also    Freight 

Rates;  Interstate  Commerce  Commission)  : 
Atlanllc  Ports  Differentials,  I.  C.  C.  Decision, 

I23t,  130 
llrothcrhoods   of   U.    R.    Employees'    Position, 


^■2- 


•ind   the   Packer's   Prl- 


IN-     :    M   n  ,,.'111V       1  ml 

:.ln,.  .-.M 
I'oriili.M-    Bill.   n02t,   509 

>■■ i:la  Commission.  2f.   (G.  X.  S.) 

(iovt     Control     vs.     Gov't     Ownership,     113 

(G.  X.  S.) 
Illinois  Commissions'  Order,  552t 
India.   73t.   80.   4.'-.7t 

Iiilpistnte  Commerce  Comnilslon   Bill.  .'>29 
"Inlerstale   Commerce   Law   Convention,"    137 

((;    X.  S.) 
Kind  of  Legislation  Desired,  477t 


Government  Rate  Regulation  (Continued)  ; 

Law  Enforcement   before  Enactment,  Aiil 

Legislation  Literature.  5(32t 

Missouri  Freight  Rates,  07  (G.  X.  S.) 

N.  Y.  Board  of  Trade  &  Transportation  plan, 

"Plan  for  Doing  Something."  405t  410J: 
Pres.  Roosevelt's  Message,  525t,  535 
Proposed  Legislation,  237t,  381t    ,_.,„, 
R.  R.  Labor  Unions'  Protest,  lol  (G.  N.  S.) 
Recent  History  of  Federal  Control  of  Railroads 
in  the   United   States.   153    (G.  N.   S.),  161 
((i.  X.  S.),  170   (G.  X.   S.),  178   (G.  N.  S.), 
187   (G.  N.  S.) 
Sentiment  in  Favor  of.  453i,  4il 
State  R.  R.  Commissioners  in  190o.  108 
Texas  Cotton  Rates.  ISS  (G.  X.  S.) 
The  Law  is  Good,  if  a  Man  Use  it  Lawfully, 

Washliigton    Correspondence,    518,    542,    564, 
588,  611 
Grab  Irons  (See  Safety  Appliance) 
Graft,  529i 

Grain  (See  also  Exports  &  Imports) 
Grain:  „. 

Traffic  Prospects,  192t.  261t 

r    S    Crops  in  1905.  193t.  202 
Grand  Uapids.  Holland  «c  Chicago  : 

Wau-v  Purifying  Plant,  129   (G.  N.  S.) 
Graphic  Train  Logs.  114* 
Gray  Planers.  71*.  167* 
Great  Britain  (See  British) 
Great  Central    i  England)  : 

Recent  Heavy  Locomotives,  608* 
Great  Eastern   (Eng.)  : 

Accident.  Witham,  90*  (G.  X.  S.) 
Great  Northern  : 

Annual  Report.  601* 

Cars  for  Hamline  Transfer,  141* 

Competitive  R.  R.  Building.  406t 

Extension  into  British  Columbia.  26t 

■•Oriental  Limited."  169   (G.  X.  S.) 

Time  Freight  System.  222* 
"Green  "  Pneumatic  Hammers,  75*   (G.  X.  S.) 


H 


Hall  Signal  Company  : 

Erie.  Bergeu-Middletown,  224 
Ilarriman  Lines  : 

Car  Maintenance.  Steel  &  Wooden.  49t,  54 

Competitive  R.  R.  Building,  406t.  551t 

Foreign  Rails,   531 

Standard  Bridges.  88*.  130*,  162*,  188*.  200*. 
224*.  256*.  274*.  319* 

Standard  Double-Track  Roadbed.  537* 
Harrison  Car  Journal  Lubricator,  82*  (G.  X.  S.) 
Hedshas  Railroad.   351 
High  Duty  Saw  &  Tool  Co.  : 

Double  Rotary  Slotting  Machine.  449* 
Hocking  Valley  : 

Annual  Report.  264 
Hoist : 

Triplex-Blocks  for  Emergency.  66*    (G.  X.  S.) 
Hoisting  and  Conveying  Machinery  : 

Large  IIoist,ing  Engine.  90*   (G.  X.  S.) 

Lidgerwood  Erecting  Engine,  204*    (G.  N.  S.) 

Pressed  Steel  Conveyor  Buckets.  73*  (G.  X.  S). 

Water  Hoist  for  Deep  Mines.  517* 
Holmen  Coaling  Stations.  P.  R.   R..  46* 
Honeycombing  Flue  Sheets,  3Slt,  409J,  434+,  482t 
Hose: 

Consolidated  Steam  Coupler.  196*  (G.  X.  S.) 
Hospital    (See   Surgical) 
Hurst.  Xelson  &  Co..  Ltd.  : 

Storage  liatterv  Locomotive.  90*   (G.  X.  S.) 
Hvden  Flour- Wbi'el  P.issenger  Truck.  297* 
Hydraulic  (See  Machine  Tools) 
Hvdrex  Waterproofing  System.  105* 
"llvdraulic"  Hallerv  Vault.  .356* 
Hydrostatic  'lest  Piiuiu    197*   (G.  X.  S.) 


Illinois: 

Freight  Rate  Reduction.  552'r 

Governniental  vs.  Private  Ownersliij)  of  Public 
Itillties.  316* 

Waterways.  431-^  441* 
Illinois  Onlral  : 

Chicago  Lake  Front  Retaining  Wall.  460* 

Xew       Orleans        RIgUt-of-Wav       Fight.       58 
IG.  X.  S.) 

Reinforced  Concrete  Trestle.  304* 

Siuvvesiint    Docjss  Rebuilding,  581* 

Telephones.  508 

Tennessee  River  Bridge.  31* 
Illiiiui..    Tinii,  1  Co.   (See  Chicago  Subway) 
Imi  liovernment  Railways: 

Inn  Its  &  Imports) 

Inil.  :  niatic  Tool  Co: 

■riioi'     I'loMiiuatIc     Grinding     Machine.    130* 
(G«  N.  S.) 
India  : 

Locomotives.    .State     Railroads,     255*,     203 
(G.  X.  S.) 
Indian  : 

Railroads  In  1904.  196       • 

Slow  Freight  Rates.  73t,  80.  457t 
Industrial  Department.  574t.  5SB 
Inforni.ition  lo  Cnrrv  .\round.  ]24t 
Inger.soll  Milling  Machine  Co.: 

Miling  Ma<Mnes    235* 
Inspection    (See  Discipline) 

InlerlKirough    Rapid    Transit   Co.    (see    Manhattan 
Elevated;   X.   Y.    Subwav) 


Intercolonial  Railway  : 

Moncton  Shops,  475 

uiierating  Dellcit.  238t 
Interlocking   (See  Signals,  Interlocking) 
International  Mercantile  Marine  : 

Report.  Year  to  Dec.  31,  l'.i04,  51t 
Interstate  Commerce  Commission  : 

Accident  Bulletins.  Xo.  15.  19  (G.  X.  S.),  97t, 
115;  Xo.  16,  130  (G.  N.  S).  405t,  416 

Air-Brakes   on    Freight   Cars,    162,    429t,   445, 
447,  481t 

Annual  Report,  590 

Atlantic  Ports,  Differentials.  123t,  139 

Chicago  Stock- Yards  Decision,  145  (G.  N.  S.) 

Colo.  Coal  Rates,  1  (G.  N.  S.) 

Live  Stock  Rates,  481t,  490 

Passenger  Rates  &  Stage  Lines.  1  (G.  N.  S.) 

Private  Car  Lines  Investigation.  158,  402 

Railroad  Company's  Mines.  178  (G.  N.  S.) 

R.  Rs.  to  Tell  on  Each  Other,  600t 

Rate  Decisions,  73  (G.  N.  S.),  145   (G.  N.  S.), 
154   (G.  X.   S.) 

Rate-iSIaking  Powers   (See  Gov't  Rate  Regula- 
tion) 

Refrigeration  Service  &  Charges;  1   (G.  X.  S), 
49   (G.  N.  S.) 

Statistics  of   R.   Rs.    in   U.    S.    in    1904,    169t, 
190.  202 

Texas  Oils,  3t.  49   (G.  X.  S.  i 
Interurban  Roads  (See  Electric  R.  Rs.  i 
Investment  (See  Finance) 
Iron  &  Steel : 

Iron  Ore  Shipments,  1905,  203  (G.  X.  S.) 

Output.  U.  S.  S.  Corp.  &  Independents,  67 

Production     in     1903,     81     Hi.      X.     S.),     8a 
(G.  X.  S.) 
Irrigation  ; 

I'latte  River  Lands,  498 
Isthmian  Canal  (See  Panama) 
Italian   Railroads.  17    (G.   X.   S.  i.   imi    (IJ.   X.    S.), 


Jack  : 

•Duff'  Roller  Bearing,  2*    (G.  X.   S.) 
Japan : 

Covered  Goods  Wagons,   Gov't   Rys..   150*,  66 
(G.  N.  S.) 

Electric  Tramwavs.  66   (G.  X.  S.) 

Railroads.  96,  548 
Jewett  Car  Co.  ; 

Convertible  Cars,  B.  R.  T.,  178* 
Journal  Bearings  : 

Harrison  Lubricator.  82*   (G.  X.  S.1 

Lowry  Roller  Bearing.  10*   (G.  X.  S.) 

Stiles,  106*  (G.  X.  S.) 
Journal  Box : 

Dust  Guard  Slots,  129  (G.  X.  S.) 
Joy  Automatic  Hose  Coupler,  139*    (G.   X.   S.) 
Jungfrau  Railroad.  2.58* 
Justice  Spike  Puller.  35*   i  G.  X.  S. ) 


K 

Kalamazoo  Railway  Supply  Co.  : 

Pressed  Steel  Hand  Car  Wheel.  1S7*  G.  X.  S.) 
King-Lawson    Dump    Car     (See    Middletown    Car 

Works) 
Kirkwood  Oil  Burner.  114*    (G.  X.  S.) 


Lal)or    (See  Trade  Unions j 
Laconia  Car  Works : 

Convertible  Cars.  B.  R.  T..  178* 
Lake  Shore  &   Michigan  Southern: 

Accident.  Mentor.  O..  169t.  188,  65  (G.  X    S.). 
121    (G.  X.  S.) 

B.  &  o.  Coal  Car  Detention.  357t 

Concrete  Steel  Tie  Experiments,  194t 

Eyesight  Tests,   51t 

Facing  I'oint   Switches,   2   (G.  N.  S.) 

Signal   Ripairmen's  Rules,  149 

Signal    Rules.  .s0» 

Switchiui;   Locomotive.  10-Wheel,  64* 

Train  Orders.  Single  Track,  15 
Lake   Superior  Region   Development.   141 
Lamps   I  See  signals  i 
Lancashire  &  "i'orkshlre  fCng.)  : 

Accident,   Ilurulev.   25    (G.   X.  S.) 

Accident.  Hall   Road.   35    (G.  N.  S.),   145t,   50 
(G.  X.  S.»,   171    (G.  X.  S.) 

Centenary  of.  55S 
Law  is  (Jood.  If  a  Man  Use  it  Lawfully,  286t,  309t 
Le  Blond  Milling  Machine,  353* 
Leeds   I-^orge  Company  ; 

Flat  Cars    lor  Egypt.  48* 
Legal    Drci.-i  IS    (See    also    Interstate    Commerce 

Commission).  22.  119,  217,  327.  496,  568 
"Legal  Expenses."  3S2t 
Legislation  'See  also  Gov't  Rate  Regulation): 

Block  Signals.  552t 

Connecticut.  65 

"Legal  Expenses,"  382t 

MIehigan    19 

Missouri  Freight  Rate.  67   (G.  X.  S.) 

State  Railroad  Commissions.  1905,  108 

Wisconsin   Railroad  Law,  105   (G.  N.  S.) 
Lehigh  Valley  : 

Annual   Report.   196t 

I'a^^senger  Station.  Rochester.  X.  Y.,  191* 
ien-Wheei   Passenger  Locos..   399* 

'I'ransportation    of    Explosives.   41    (G.    N.    S.) 
Lidger\yood    Improved   Erecting    Engine.    204*    (G. 

X.  S.) 
Liegc  Exposition    (See  Exposition) 
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-iiik-Iie.t    Kuyiuteriug   Cu. : 

Concrete  Measurer  &  Mixei*.  il8*  (G.  N.  S.) 
I'ressed  Steel  (.'onveyoi'  Buckets,  73*  (G.  N.  S. 

.ociiiiun.  U.  It.  Thru.igli  r  uiest,   109* 

#ocuraoiive  : 

American,  U..  1..  &  \V..  ^^^^^* 
Atlantic.  Cole  Comi)..  Kile,  37* 
Atlant.e  4C.vl.  Conip..  C  U.  I.  &  P.,  HO' 
Atlantic  4-Cvl.  Comii..  1-aris-Uileaus  Uy..  '.l^^ 
Atlantic,  lil.  (.Vnt.   ( England ).  G08* 
Coal  Buining.  Early  Experiments,  514* 
Comps.,  Atlantic,  4-Cyl..  C.  R.  I.  &  P.  440» 
Compound  4-Cyl.  Bal.  Erie.  37* 
Compounds.  4-Cyl..  Paris-Urleans  Ry.,  91* 
Compound.   Origin  of  4-Cvl.  Bal..  543* 
Comps..  Pacific.  4-Cyl.,  Santa  Fe,  440» 
Comp.  IG-Wheel.  Northern  ol  France,  322* 
Consolidation.  B.  &  O.,  oOS*,  563 
Cost    of    Operation.    10.    G7.    121t.    132,    ISl, 
220,  240tt,  273,  318.  421.  450,  466,  519,  591 
Economies.  Labor  vs.  Material,  355 
Eight-Wheel   (U-S-0).  (U.  Cent.   (Eng.),  608* 
Eight-Wheel  I'assenger  of  1861,  183* 
Exports,  140 
I'inish  of   lOuropean.  355 
Firebox  (See  Firebox) 
Flue    Sheet    llonevcombing.    381t,    409t,    434t. 

4S2t 
Four-Cyl.   Bal.   Comp..   Erie.    37* 
Four-Cyl.  Bal.  Comp.,  Origin  of,  543* 
Four-Cyl.  Comp.,  C.  R.  I.  &  P..  440* 
Four-Cyl.   Comp.,  I'aris-Orleans  Ry.,  91* 
Four-Cyl.  Comfis.,  Santa  Fe,  440* 
Frenchman's  study  of  Am..  357t,  365 
Indian  Standards,  203  (0.  N.  S.) 
Liege  Exhibition,  47.  55.  .■!22* 
Mallet.   Northern  of  I'ranee.  55* 
Number  in  l'.  S.,  Dec.  31.  1904,  411 
Oil   Burning,  Pacific.  Santa  Fe,  440* 
Pacitic.  4-Cyl.  Comp..  Santa  Fe,  440* 
Piston  Rod.  Extended.  In.  Pac,  95* 
Prairie,  C.  B.  &  g,,  362* 
Purdue   I'niv.   Researches.  560 
Repairs   &    Ijouble-Header   Mileage,    198t 
Rod  Forging  &  Repairing,  246* 
Six-Wheel.    Indian   St.  R.  Rs..  255* 
SixteenWheel     Comp.,     Northern     of    France. 

Stoker    (See  Stoker) 

Suburban  Tank.  (it.  Cent.   (Eng.),  608* 

Superheater    (See  Superheater) 

Superheated   Steam.  1(> 

Superheated   Stea(n.   I)..   I..  &  W..   342* 

Switching.  C.  &  ()..  129* 

Switching.   10-Wheel,   Lake  Shore,  64* 

Ten-Wheel,  D..  L.  &  W..  474* 

Ten-Wheel.    4-Cvl.    Comps..    Paris  Orleans   Ry.. 


Long  Island   li.    li.    irunliiiin  :l  >  : 

Telephones  on  Electrified  Lines,  9    ((j.   N.  S.), 
7J   ((i.  -s.  S.) 

I'ortable  Sub-Station.  413* 

Steel   I'assenger   Car.   413* 
J.oree-i'atenall   Semaphore,   261 T.   282* 
Lotteries  : 

Street  Car  Fare  Receipts.  49    (G.  N.   S.),  216t 
Louisville  &  Nashville  : 

"Record  Discipline,"   17    ((J.  X.   S.j 

7,000   (Jal.  Tender,  28* 
Lowry  Roller  Bearing,  lu*   (G.  N.  S.) 
Lubrication  : 

Cars  &   Locomotives.    121t,   132 

Harrison  Journal  Lubricator.  82*   (G.  N.  S.) 
Lumber  .(See  also  Timber:  also  Ties)  ; 

Train  of  26  Logs — 86.010  ft.,  144* 


M 


91* 

Ten-Wheel.  Indian  St.  R.  Rs...  255* 

Ten-Wheel,  Lehigh   Vallev.  399* 

Ten-Wheel.  L.  &  N.-W..  r<n   ((J.  N.  S.) 

Ten-Wheel.   N.   Y.   Central.  55(i* 

Inlted  States.  Statistics.   1904.  169t.  190,  202 

Valve  (See  Valve  &  Valve  (iear) 
Locomotive.   Electric  : 

Alternating  Current.  301 

Storage  Battery.  London  Tubes.  90*   (G.  N.  S.) 
Locomotive,  Freight  : 

B.  &  O.  Consi.liilatiou.  508*    563 
Great  Ceulial    (Eng.).  0-8-0  Type,  608* 
Indian  St.   1!.    Its..  6-Wheel.  255* 

Lake  Shore.   Ki-Wheel  Switcher.  64* 
N.  Y.  (Vntral.  10  Wheel.  ri.-,(i* 
Northern  of  France.  l(i-\Vheel  Comp.,  322* 
Locomotive.  Passenger  : 

A.,  T.  &  S.  F.  Oi!  Burning.  Pacific  Type,  440* 

C.  B.   &  Q..   Prairie,   .'.c^' 

C.  R.  I.  &  P.,  .\tlantic  4-Cvl.  Comps..  440* 

D.  L.  &  W.,  American,  with  Superheater,  342* 
D..   L.  &   W..  Ten-Wheel.  474* 

Erie.  Atlantic  Type.  Cole  Cninp..  37* 

Great  Central    (Kug.)    .\tlantic  608* 

Great  Central   (Eng.  i   Suburban  Tank,  608* 

Indian  St.  R.  Rs.  10-Wheel,  255* 

L.   v..   Ten  Wheel.  399* 

London    &    N.-W.,    Express    Service,    50     (G. 
N.  S.) 

N.  V.  Central,   10-Wheel.  556* 

I'aris-Orleans  Ry..  Atlantic  &  10-Wheel  Types. 
91* 

P.  R.  R.  "Mouongahela"  of  1861,  183* 
Locomotive  Appliance  (^o.  : 

Manslield  perailer.   524* 
Locomotive   Boiler  : 

(sire,   rse  and  Design.  616 

Coal  Burning.  Early  I'.xpcriments,  514* 

Ilvdrostatic  Tests.  304.  475 

Robert   Water  Tube.  299* 
Locomotive  Building  in  V.  S.  in  1905.  574v 
Locomotive  I'rame  : 

Making  and  Repairing.  306* 

Plate  vs.  Bar.  3.i5 

Welding  with  Thermit.  260*  ,„     ,       t 

Locomotive   Performance   (See  also  Fast   Trains  & 
Buns  I  : 

B.  &  (I..   Mallet  Compound,  42 

Graphic  Train  Logs,'  114* 
l^oeomotlve   Rating: 

Equated  Tonnage  Basis.  400* 
.    Some  Influences  Affecting.  ITOv 

Tonnage  Equating  Machine,  400* 

t*"*""  '■  .    ^     .,  -oo 

(Tiaring  Cross   Roof  Failure.  oSS 

(^itv   Traffic  Commission   Report.   9i 
N    S.) 

Ttibe   Railways.  76    (O.   N.   S.) 
London  &  North-Western  : 

Dining  Cars.   205*    (G.  ^•„S.l 

Express  Locomotive.  :>0   ((,.  N.   i>. ) 
T/Ondon  Metropolitan  : 

Electric  Train  Service.  103* 
London  I'ndergroundUailway:  v    «i 

Storaire  Battery  Locomotive.  00*   (G.   >.  "-i 
Long  Island   R.  It.  : 

Annual  Report.  4.')« 

Conductor   Kail    Location     4(i* 

Electric  Train  Service.   36    (G.  N.   S  ) 

Electrification.   412* 


Machine  Tools  (See  also  Pneumatic)  : 

Bolt-Threading   .Machine,   43*    (G.    N.    S.) 
Boring  and  Turning  Mill,  520* 
Bulld.zer's    I'ses,    260 
Chock  for  Holding  Eccentrics,  380* 
Crankshaft  I'"orming  Machine,  427* 
Uinilile  Rotary  Slotting  Machine,  449* 
Engine  Lathes,   71* 
Forging   .Machine.  107*    (G.   N.  S.) 
1-atbe   for  Turning  Journals  with   the  Wheels 
in  I'lace  un  the  Axle,  66*    (G.  N.  S.),  268tt 
Milling  .Machines.  234*  328*,  352*,  498*.  547* 
Motor  Drive.  455t 
Mud-Ring  Drill.  470* 
Pipe  Beuding  .Machine.  620* 
I'laners.  71*.  .SO*.  167*,  210*,  329*.  353* 
Radial    Drilling  Machine,   26*    (G.  N.   S.) 
Railroad    Shop    Tools,    71*.    86*,    167*,    210*, 

234*,  328*,   352*,  498* 
"Tindell"  High  Duty  Saw,  449* 
Mall : 

Burr  Discharging  Device,  76  (G.  N.  S.) 
Chicago   Subwav.  592* 
Railway  Mail   Service.   185   (G.   N.   S.) 
Maintenance  of   Way  : 

Ilarrimau   Lines  Double  Track  Roadbed.    537* 

-Neatness  on  the  Right  of  Way.  3t 

Solid    Concrete    Roadwav    Construction.    426*. 

4  sot 
Track  of  the  Future,  430t 
Manhattan    Elevated  : 

Accident,   237t,   242,    268t   272.   285t,  99    (G. 
N.   S.) 
Manila  Street  Railways.  74*   (G.  X.  S.) 
Mansfield  Derailer,  524* 
Marine   Iron  Works  : 

Boiler  &   Test   Pump.  197*    (G.  N.   S.) 
Masonry    (See  also  Concrete!  : 

Wachusett  Dam,  97t.   100* 
Master  Car  Builders'  Association  : 
Coupler  Standardization.   550t 
1900  Convention.  564 
Mechanical   Calculator   (See  Calculating  Machine) 
Mechanical  Draft : 

New  Design  Fan.  152*   (G.  N.  S.  1 
Meeting    (See  also  Corporate  Names)  : 

R.   R.  Officers  &  Employees,  49t 
Metallic  Coatings    (See  Paint) 
Metropolitan     Railway    of    London     (See    London 

Metriipolitan) 
Mexican  Central : 

Annual    Iteport.   408t 
Fuel  oil  Contract.  1(52    (G.   N.  S. ) 
Mexico  City   Shops,   425 
Mexico:  ,   ,. 

Obstacles  to  a  Trans-Continental   Line.    (2 
R.  Rs..  I'res.  Diaz's  Review.  97    (G.  N.  S.) 
Tehnantepec  Railroad.  74t 
Michigan  : 

l<;iectric  Railroads.  255 

Railroad  Legislation,  19 

Middletown  Car  Works:      „      .     ^ 

Box  Cars,  .\rgentine  Gov't  Rys.,  44* 
Japanese  Gov't  Rys.   Coal   Cars,  56o* 
King-Lawson  Dnmo  Car.  377* 
Tank  Cars.  .Vrgentine  Gov't  Rys..  186* 
Mileage  : 

German  R.  Rs.,  May  1.  1905,  426 
V.   S..  to  Dee.  31.  1904,  411 
Mississippi  ;  „  ^  ,,„,,-,    -v-    c  % 

Railroad  Commission  Returns.  140    (G.   N.  S.) 
Missouri.  Kansas  &  Texas  : 

Annual    Report.   337* 
Mis.sourl   Pacific  : 

East   Ivnry  Car  Ferry.  344* 
(iould-Ranisev  Controversy.  262t,  309..  329 
Missoori  Vallev  Bri 'ire  &  li-nn  Company: 

New  Orleans   Bascule  Bridge.  79* 
Montreux-Oberland-Bcrnois  Railroad.   228* 

Inter-Pole  Variable   Sl>i'P<l.  ;Sfi^* 
Snra.'ue.  "Type  D"  D.  q--  204    (G.  N.  S  ) 
Westl'ighouse  Railrcad,  107*   (G.  N.  S.t 

Motor  Car  : 

English     13R*.  501 T 

Ga-nlene  ^^lotor  Trucks.  St    (G.  N.  S.) 

Gisolcne.  Tnion  Pacific,  65  (G.  N.  S.). 

Oh^mohile  Gang.   OR*    (G.   N.   SJ 

Omnibuses  in   Ensland.   27    (G.   >.  S.) 

liailrcad    Motor   Cars.   2t 

Steam,   Buenos   .\vres.  G.   S..   24(* 

T"nion  Pacific  Gasolene    14*  • 

.Municipal  Ownership  (See  Government  Ownership) 

N 

National    Association    of    Railroad    Commissioners. 

Seventeenth  Annual  Convention.  210 
National    Bolt  Threadlnsr  Machine.   4.3.*    (G.   K   S.) 
National   Combination  Stock  &  Drop  Bottom  Dump 

Car.  41 S*  .         .   ^. 

National   Machine  Tool  Builders'  Association: 

Annua!  Convention.  .^78 
National  Pipe  &  Hose  Coimler  Co.  : 

Joy  Automatic  Hose  Coupler.  139*   (G.  N.   S.1 


.Naiional    llailr.iad    .M;^^l.^   Blacksmiths'   Assn.:    \ 

Thirteenth  .\nuu:(l  (invention.   191  x 

New  Britaiu  Baud-Saw   lil.r,  138*    (G.  N.  S.)  ^ 

New   Haven   Plaui'r.   21(i» 
New  Orleans  Ternimal  Co(u|)any  : 
Bridge,  New  Basin  Caual,  79* 
News  Agent's  Stock  Cabinet,  106  (G.  N.  S.) 
New   South   Wales  ; 

Early    Railroad  Construiii.n,  307 
luternalional  Rv.  Congress  Delegates'  Report, 
614 
Newton   Machine  Tool  Co.  : 

Rod    .Milling   Machine,   547 
New  York  Central  &  Hudson  Riv. 

Accident.  lU4th  St.,  N.  Y.  Citx .  196  (G.  N.  S.), 

.jy7t 
Conductor   Rail  Location,  477, 
Improvements    Within    Electii'     Zone,     366*, 
435*,  402*,   480* 
.   New  Haven  and  the  Grand  Ceutjal  Terminal, 
358t,  453t,  45St.  478t,   578},  579 
Steel  I'assenger  Motor  Cars.  424* 
Ten-Wheel  Locomotives,  556* 
Under-Kunning  Third-Rail.  198*,  405* 
New  York,  Chicago  &  St.  Louis  : 

Accident,   Vermillion,  O.,  145t.  149 
Bridge  Reconstruction,  339* 
New  York  City :  _  „„„. 

Bridge  Commissioner  s  Report,  232* 
Steel  Car,  82* 
New  York,  New  Haven  &  Hartford: 

Accident,  104th  St..  N.  Y.  City,  190  (G.  N.  S.), 

597t 
.\nnual   Report,   28S* 
Electric  Lines  Finances.   148T 
Electric  Locomotives,   301 
Electric  Railway  System,  388*      „     ^     ,    _, 
Electrification    and    the    Grand    Central    Ter- 
minal, 358t.  453t,  458+.  47ST,  578t,  5i9 
"Interchangeable"   Electric  "Traffic.  4iit 
Record  Discipline,  138  ((i.  N.  S.) 
Spark  I'it,  259* 

N.  y..   O.   &  W.   R.  R. :  ,,  X-    V     11. 

Engine  House.  Middletown,  N.   1..  11* 

New  York   Subway  :  o    ,  r.     x:    c  , 

Battery   &   Bronx   Sections,  9    (G.    i\.   b.) 
Block   Signal   Record.   403  ,  , ,, 

Harlem  Riv.  Tunnel  Drainage,   142* 

.Vew   York,   Westchester  &  Boston,  164 

New   Zealand  Railroads,  2    (G.  N.  5.),  223 

NilesBement-Pond  Co. : 
Engine  Lathe.  71* 

Horizontal    .Milling  Machines.  352* 
Planers.   107*.   211*  m    «  i 

Universal  Drilling  Machine.  26*    (G.   N.  S.) 
Vertical  Milling  Machine.  499* 

Norfolk  &  Western  :  „„  ,, 

Compared  with  C.  &  O.,  383 1,  384 

North  Eastern   (Eng.)  :  „ 

Composite  Dining  Car.  99*    (G.   -n.   ^.  ( 
Supported  Rail  Joint.  120* 

North   London  Kailw;ay  : 

Decreased   Earnings.   9i    (G.    iV   »■'  o,,_,. 

North    Motinlain    I'ower    Co..   Trinity    River    Plant, 

"""■'I'^^p'luivrR.  R.   Building.  406t 
Northern    Railway    (France)  :  _. 

Mallet     1i;-Wheei    Locomotive,  oo* 

io-Wheel   Coiu|iound   Loco.,  322* 
Northern  Pacific:  ,    ,/.    v    «) 

Yellowstone   I'ark    Rates,   1    (G.   >    &.1 
North-western   K.   R.   Situation.  406,.  5ol. 


Oil    (See  also  Fuel:  Lubrication) 

'"'"^^U      High      &      Low      Pressure.      114- 

(G.  N.  S.) 
Oil  Furnaces.  81    (G.  N.  S.) 
Oil   Pumping  Process.  (Ills 
Oldsmobile  Gang  Car.  '•'•*,''■•  -^-  ''•' 
Omaha  Bridge  &  Terminal  Co.: 

Missouri  Riv.  Bridge.  34(|* 
Oregon  R.  R.  &  Navigation  Co. : 

Annual  Report.  ■;o4* 

Competitive  R.  R-  Building.  406. 

Standard  Bridges    SS*.  130*.  162*.  ISS*.  200 
'>24*    250*.  274*.  319* 
Oregon  Short   Line: 

Annual   Ueoort  ot.  .>.i4*  .-, 

Standard  Bridges.  8,8*,  i:'.0«.  162*.  1SR*.  -00 
224*.  256*.  274*.  319* 
Organization  : 

173'^t 

Divisional   vs.   Departmental.   216* 

Industrial  Department.  !>.4v.  5S(. 

Railroad  Svsiematizer.  291  i 

Rock  Island   System.   122t 

Signal  Department,  370 

What  Should   Director  -    '  ^ 


Pacific  Coast  Extension  Projects.  406t,  o51t 
Pacific  R    R. : 

Competitive  R.  R.  Building.  406t 
Paint : 

Metal  Structures.  .3o4 

Paper  Process  for  Iron  &  Steel.  6S* 

Proper  Methods  In  Testing.  206 

Steel    Cars.   94 
Panama  Canal: 

Bristow's  Report.  10   (G,   N,  S,  i 

Chief  Engineer  Stevens.  15* 

Chief  Engineer  'Wallace.   It,  429T 

King-Lawson  Dump  Car.  3<.* 

Air    Wallace's  Recommendatiops.   oii.i 

Portable  Air  Comnressors.  .560* 

Problem  for  the  Advisory  Board.  4i9, 

Progress.  495  .         „,  . 

Vernon-Harconrt's  Opinion.  R14      ^    ,     _    „„. 
Paper    Process    for    the    Protect  cm    nf    Iron    ana 
Steel  Structures,  68* 
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''"''i:-o;l'""lin'"''"comp«und   Locomotives.  91' 

r..S''£-»'  (S^  'lo^-lmerstate   Commerce 

(1,1,  ,..    \     V.    Diflfprentlal.   1    (U.   N.   S.),  7oT 
41   n:.  N.  S.) 

CcriiiMti  Railroads.  168 

ItiiliMi,  State  K.  Us.  677t  • 
I'lis^eiiKui    rralllc  : 

Uiv.islon  In  Cltk-s,  lOSt 
rassfui;*'!'  Trains : 

tieUing  In  on  Tlme._  355 

Pedik'k'&'s'mitb'lMpe  Bending  Machine,  020* 
Pekln-Ilankow    Kallroad,   595 
Pennsylvania  Kallroad  ; 

Accident.  Paoli,  Pa..  97  (G.  N.  S.) 

Altoona  Yard.  44   (G.  N.  b.) 

Uaeeaee  Checks.  303*  _-  . 

Camden. Atlantic  City   lilectrlBcation    594 

Coaling  Station.  Logansport,  Ind.,  4i 

Concrete  Steel  Tie  Experiments,  194, 

Kxplosives.   Tanspotatlon  of.  43,  j13 

l-ast  Kun  on  the  Fort  Wayne.  4o0, 

N    y.-Chlcago,  18-lIoiir  Train.   1.    (0.  N.  S.), 

14ti   (<!.   N.  S.) 
I'asseuger  Car  Water  ^"PP'J;  I'f.^a',, 
I'assengcr  Locomotive  of  Ibbl.   lo|„„^ 
Signal  Checking  on  Locomotives    3ddi 
Timber  Cultivation,  101    (G.  ^.  g.) 
Y.  M.  C.  A.  Lectures,  5.    (G.  N.  S.) 
Pension   (See  Employee)  „- 

Fercivai      Reinforced      Concrete      Tie,      94  ,      «>< 

(G.  N.  S.I 
Per  Diem   (See  Car  Service)  «,„„^ 

Permanent  Way  (See  Maintenance  of  Way) 
Philadelphia  Rapid  Transit,  lo2*,  li4 
Philadelphia  &  Western  : 
Cars,  138   (G.  N.  S.) 
Philadelphia  Subviay  : 

Opening,  109   (G.  N.  S.l 
Phillips,  E.  B.,  209*,  313t  /r  v  «!  ) 

Phillips  Double  Boiler  Check  Valve.  153»  (G.  ^.  S.) 
Vtektd  up  on  the  Platform,  4oS 
iPlcked  up  on  the  Road,  111.  3.j4 
Pier  (See  Docks) 

""'""fable  for  Calculating:  Cubical  Contents,  108 
Pipe-Bending  Machine,  020* 
J'ipe  Covering :  ,oc,   ,,>    v    S) 

Wyckolt  Water  Proof.  196*   (G.  >.  S.) 
Pipe  Threading.   Steel   Pipe,    1 2* 
Piston  Rod  (See  Locomotive) 
'''"&?-Hubben'vilve.Gear  Performance,  200, 

Flat  Cars.  150,000  lbs.   Capacity,   134' 
•^'"''^SJfb^nl";oT^^ls?.''^eT^6raft     Carrier     and 

Body  Bolster,  ISO*  (G,  ^.  S.) 
jpnemmatlc  Tools:  ini»  /n    k   <5) 

Chicago  Hose  Coupler,  121»   <G.  N-  S.) 
"Green"  Hammers    io«   (G.  N.s.) 
"Thor"  Grinding  Machine.  130*    (G.  N.  S.) 
Pooling  Locomotives   (See  Locomotive) 
Pressed  Steel  Car  Co. :  .  „. 

Steel  Passenger  Car.  N.Y.  City  Ky..  s^ 
Preston  Seal  Lock.  2*    (<■.  >•  t^-) 
Private  Car  Lines  : 

Damage  Claims.  ,<SlT 
I    c    i'"    Investigation.  402 
Prosperity   (See  Bl's'"^^'' /'*"?,* '?.?,l 
Pumping  I'riiress  for  Crude  Oil.  COS 
Purdue   rnlversity  ; 

Loooniollve  Researches,  f>60 
Putnam  Frog  &  Switch  Planer,  211' 
Prussian  Railroads.  It  96 


Qaebec  Bridge  &  Railway  Co. : 

St.  Lawrence  Riv.  Bridge,  242* 


Rapid  Transit : 

l:rd^;ifaV:"  commission    Report,    Uit.    34 

&^£^^i:^^K«-'"^0Vt   Rate   Regula. 

Ue  if orced  concrete   (See  Concrete,  Reinforced, 
Relief  Department  (See  Employee) 

""""Annual  (See  Individual  Co  ) 

?oor  Reports  of  Good  Performances,  6U0, 

Uses  &  Abuses,  291J 
Rhodes,  Curry  &  Co.,  Ltd.: 

Canadian  Government  (.ar   331 
Rich  Drill  Bit  and  Chuck,  100«   (G.  N.  S.) 

"""''Effects  of  Work  and  Heat.  347 

Tests  of  Riveted  Joints,    il 

ifo'iHhed   (See  Maintenance  ol  way; 

Rolidmasterl^  and    Maintenance   of    Way    Associa- 
tion:  „._ 

.Vnnual  Convention,   _ub 
Robert  Water-Tube  Locomotive  Boilei,  299 
Rock  Island  System  (See  also  (..  R.  1.  &  f-)  ■ 

Annual  Report.  o03* 

(.Iganization,  1221 

Roofs :  .  .,        •  •         .jn- 

Methods  of  Repairing.  39, 
Roundel    (See   Signal   Lense) 

Roundhouse  (See  Engine  House)  ,„^„- .   a:- 

Rules    (See  Accidents:   Discipline:   Employee,   Sig- 
nals :  Train  Rules) 
Russian  Railroads  :  . 

Non-State  Railroads,  311, 

Report  for  1902.  4(i7t 

Salaries.  217 


*""  American,  for  Australia.  17S   (G.  N.  S.) 
Cnuses  of  Failure  in  Service.  12* 
Foreign,   for  llarrlman  Lines,  ii31 
Steel  Rail  Industry.  43  IG.  N.  S.) 
Vnder  Running  3d  Rail.  N.  Y.  Central,  198» 

Rail  Drill.  Rich  High  Speed  Steel,  100*   (G.  N.  S.) 

Supported.  North  Eastern  Ry.    (Eng.),  120» 
Kail  Loader  4  Unloadcr.  Travis.  379* 
Railroad :  „     „       , 

Most  Northerly.  59  (Note) 

Tnlted   States.   Built  in   19or,.   r.98t.  B06 

V.  S..  Statistics  In  1904,  lC9t,  190,  202,  411, 

Railroad  Commissions  (Sec  State  R.  R.  Commls 
Blonsl  „,       ,, 

Railroad  Conditions  (See  Business  Situation 
Finance) 

Railroad  Property  (See  Valuation) 

''""TllShwr'f'rosslW  Sign   and   Bell   Pole,   162- 

(G.  N.  S.1 
Railway  Mail  Equipment  Co. : 

Mall  Discharging  Device.  76   (G.  N.  S.) 
Railway  Signal  Association  : 

Annual  Meeting.  369 

Sentemher  Meeting.  2T2* 
Rand  Drill  Co.:  „  ,..^. 

Portable  -Mr  Compres.sor  for  Panama.  560" 


Safety  Appliance   (See  also  Brake)  : 
Brake  Practice  Refinements,  262, 
Grab  Irons  in  Texas,  1    (G.  N.  S.) 
St.  Louis  &  San  Francisco  : 

Time  Freight  Handling.  158*,  184* 
St.  Louis  Car  Company: 

Cars  for  I'hiia.   &  West.,  138    (G.   X.   S.) 
Salaries : 

Big.  for  Big  Men,  171    (G.  N.  S.) 

Russian   State  Railroads,   217 
Saw  (See  Machine  Tools:  Tools)  :  .     „  „     . 

ScaitVs    We-Fu-Go    Water    Purifying    &    Softening 

System.  129   (G.  N.  S.)  „    „    „, 

Scheizer  Roiling  Lift  Bridges,  97   (G.  N.  S.) 
Schmidt  Superheater.  Belgium  Locomotives,  57* 
Schools   I  See  Names) 
Seal  Lock : 

Preston,  2*    (G.   N.   S.) 
Shed   (See  Station) 
Ships :  „„„ 

British   Shipping  Conditions,  282 

Canadian  Pac.  Steamers,  513* 

Cunard  S.   S.   "Carmania."   567* 

New  Fleet  on  the  Great  Lakes.  112* 

Transatlantic  Tow,  1   (G.  N.  S.) 

^"""b."  &  O.  Riverside  (Bait.).  Md..  97  (G    N.  S.) 
Canadian  Pacific.  Winnipeg,  o9*,  612* 
Fads  and  Fancies,  594 
Intercolonial.    Moncton.   475 
Mexican  Central.  Mexico  City.  425 
Motor  Drive.  455t 

Organization  of  Forces.  3o0  

Railroad    Shop    Tools.    71*,    86*,   167*.    210*. 

234*,  328*.  352*.  498* 
"Shop  Kinks,"  527  ,    „    ,    ,,  ,,o, 

Sturtevant  (B.  F.)  Co.,  Hyde  Park,  Mass..  348* 
V.  P..  Omaha,  Air  Power.  542* 
Value  of  Improvements.  430t 

°   Battery  Vaults  of  Concrete  Steel,  356* 
Competitive    Installations,    217t 
Elliott   3-Light   Spectacle.  272* 
England,   Different  Kinds.   507t 
Forms  of  Signals.  2.«7t.  313t.  362*.  387t  434} 
Highway   Crossing   Sign   and  Bell   Pole,   162* 

(G.  N.  S.) 
Lake  Shore  Rules.  80* 
Lamps  &  Long  Time  Burners,   371,  376 
Lenses.  326*,  346.  371.  399 
I.oree-Patenall    Semaphore.    261t,    282* 
New  "Automatic"  Signal.  IS  (G.  N.  S.) 
Outlying  Switches  &  Signaling  Standards,  50, 
"Proceed."    Yellow   vs.  Green,   121t 
Reliable    Signalmen,    122t 
Rubber  Covered  Wire.  371.  .\i  4 
Rules  for   Repairmen.   L.   S.  &  M.  S.   Ry..  149 
Semaphore    Design.    Proposed    Changes,    213,, 

223*.   261 1.   371 
Side  Tracks  &  Bracket  Posts    528, 
Signal  Department  Organization,  370 
Storage  Batteries.  369 
Storage  vs.  rrimarv  Batteries.  22 
Tnion  niihwav  Crossing  Bell.  298* 
Vertical    Motor    Semaphore.   42* 
White  Flags  on  Locomotives.  121t 
Signals,  Block  :"  _ 

Advertising  Block   Signals.    i3t 
Automatic  on   Single  Track.   24^ 
Checking  on  Locomotives.  333t 
Circuits  for  Automatic.  371.  389 
Circuits  for  Manual,  370 
Compulsorv.   'i't'2f 
Despatching  Simplified.  122t 
Erie    Bergen — Middletown.  224 
N    Y.    Subway   Record,   403 
Normal  Dansrer  vs.  Normal  Clear.  P...0 
Simplicity  of,  552t       ,^  „  „  ,  ,  ,  ,.x 

SlniMe  Track.   "Heavy  Traffic"  Lines,  14ot 
So.  Ry.,  Washington  to  .\tlanta.  73t 


Signals,   interlocking; 

Cost  Data,  Ry.  Sig.  Assi.    36o,  3<U 

Cost  of,  vs.  stopping,  34J 

Damage  Settlements,   3iO 

Facing  Point  Switches,  _(G.>.S.) 

Federal  Co.  Contracts.  l*o   (G.  ^-  »•) 

tli    Ky.   Sig.  Co.  installations.  211 

Standards  for  Mechanical.   3iO 
South  .African  Railroad  System,   110*,  4o8 
SoSth  American  Railroad  Projects.  18b   (G.  N.  S.) 
Southern  Railway  : 

Block  Signals.    <3t  . 

Time   Freight  Handling,  oUU* 
Southern  Pacific :     ^   „        .  . ..,,., 

Locomotive  Rod  Kepa'"?S-. -t«.,.    iss.    ■i.io* 

Standard  Bridges.  88*,  130'.  162*.  188*.  -00  , 
:;24*,    256*.   2il*,    319* 
South   Side  Elevated;       _ 

Tie  Plate  Practice,  oUli 
Spark   lit   (See  Ash  Pit) 

<nikp  Puller    The  Justice,  3o*    (G.  *>.  o.)  ^ 

S^itlne  1  iLland  Railway,  113   (G.  N.  S.) 
Spokane  International : 
^     competitive   K.   K-  Building    406, 

&rrd"i-od1  Vler^r^r-'f '   .,  r 
h^n^^s^^^-^^^^  'olership)    ^ 
Itatt    RK     commissions    (See    also    Gov't    Bate 

Anrm\t'urE'lectric  R.   K.  Returns,  334t 
Connecticut.   1904  Returns.  430, 
Slss'Tbr^ifs^ii^Ret.urns'.  146   (G.  N    S.) 
State  Railroad  Commissions,  1905,  108 
Stati^^t'^'eTaTso  YaU*"*.  Vm'inals:  also  Freight 

House)  :  „,., 

B    &  O..  Youngstown.  O..  iSio 

Canadian  Pacific.  Winnipeg.  5S 

Concrete  Platform   Curbing.   3i4 

Lehigh  Valley.   Rochester^  N.  Y..   191 

Mobile,  Ala..   Uii;?n.„2bl' 

Train  vs.  Umbrella  Sheds,  2bl , 
Statistics   (Systeins): 

Ton-Mile  in   England.  68    (G.    N.   »•) 
Staybolts  : 

Flexible.   118* 

ifir'see  mn'^^^lJeel:  Structural  Steel) 
Swil-Concrete   (S_ee  Concrete.   Reinforced. 
Stevens,  J.  F.,  15*  ir    X    S  ) 

Stiles  Journal  Bearings,  106*   (G.  N.  S) 
Stock    (See  Finance)  Tovminals) 

Stock  Yards   (See  Yards  &  Teiminais) 
Stokers.   Mechanical;  ^    ..,,j    .jgot 

Honeycombed  Flues    381;.  *""„*•  Iflv^e     glee- 
Storage   Battery    (See   Signals.    Locomotive,    t-iec 

Street  RaUways  (See  also  Electric  Railroad)  ; 

Chicago's  New  Plan,   <0  oifit 

Fare  Receipt  Lotteries.  49   (G.  N.  S.),  -lo* 

Manila,   74*    <(J.    N.    S.  i 

Overcapitalization     214. 

Profits  from  Electrification.  bpO, 

Statistics  for  1904,   132.  19oT 
Strike  ;  „.,    ....   v  q  i 

Chicago   Teamsters.  33    iG. -N.s.i 

Structural  Steel         ,   .,   .    .      -, 

Tests  of  Riveted  Joints,  il  „„,,,.„  o.c. 
Sturtevant  (B.  F.i  Company  s  New  Woiks,  348 
Sullivan  Machinery  Cp^: 

Air  Compressor.  o<  _(G.  £*•»••      „    <,, 
inrw  Hoisting  Engine.  90*    (G.  ^•.  &■' 
Superheated   Steam    (See  also   Locomotive)  ; 
Compound  Locomotives.   114 
Locomotive  Service,  16 
Superheater;  „     „„      qn=;» 

Belgian  State  R.  Rs..   30o*  . 

Cockerill,    Belgian    Locomotives,    oh* 
Schmidt.   Belgium  Locomotives,   ui* 
Superior  (See  Lake  Superior) 
Supply  Department    619  ,  <,, 

Surgical  Department.  C.  &  N.-W..  dD? 
Surveying   (See  Location) 
Svmons  Valve  Gear.  4ol 
SVstematizcr    in    U.   R.   Work.   29U 


Tate,  Jones  &  Co.:  /rt    w    <!  1 

Kirkwood  Oil  Burner.  114*   (G.  N.  »■) 
Taxation  :  .       ^      .   .      oa-:t 

Alcohol  Used  m  the  .Yrts.  38a 
Railroad  Property  ^  aluations,  22t> 
State  of  Washington.  49    (G.   ^.  f-l 
Tehuantepec  Railroad.  741 
""^'To'Simercial  Cable  Co/s  New  Line    439 

Onerating  Without.  C.  &  ^■■.^•^.Q  ,c    X    S^ 
Wireless  Experiments.  C.  &  A..  89  (G.  N.  S.) 
Telephone  : 

Illinois  Central.  568  o    /r-     v    <5  1 

Long  Island.   Electrified   Lines.  9    (G.    N.    &•). 

75   (G.  N.  S.)__ 

Use  in  Wrecks,  oo6J 

Tender :  .     „„. 

L    v<c  N..  7.0nO-Gal..  28*  ,       ^^  ^.       . 

Terminals  (See  Yards  &  Terminals:  Stations) 

"^■""cotton  Rate  Charges.  188  (G    N.  S.;, 

Damage      Suit      Industry,      124.,      129.     lai 
(G.  N.  S.)  ^  ,,.        „.„, 

"Thermit"  Locomotive  Frame  Welding.  2bo 
Third  Rail   (See  Rail).  /p    v    «  ) 

Thor  Pneumatic  Grinding  Machine.  130*  (tj.  •>.  »•» 

Central  Mileage.  89  (G.  N.  S.) 
Tie  (See  also  Timber)  : 

Carnegie  Steel  Cross  Tie.  54* 
Concrete,  Some  Results.  193, 


July  1 — December  31.  1905. 
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Tie    {Continued I  : 

Percival       Keint'oned       Concrete,        'J4*,       67 
(G.N.  S.) 

"Princess  Pine,"  It 

Rules  for  Piling,   Santa  Fe,  63* 

Santa  Fe  Records,  319 

Treated  Ties,  52t,  63* 

York   Process  for  Rolling  Steel  Ties  from  Old 
Rails,  478t,  494« 
Tie  Plates  : 

■Combination,"  3«  (G.  N.  S.) 

Shapes.   501t 
Timber  (See  also  Tie)  : 

Planting  for  Ties.  161   (G.  N.  S.) 
"Tindell"  High  Duty  Saw,  449» 
Toledo  &  Chicago  Interurban  Railway,  615 
Ton-Mile    Statistics    in    England.    68    (G.    X.    S.) 
Tonnage  Rating  (See  Locomotive  Rating) 
Tool    (See  also  Machine;  Pneumatic)  : 

New   Britain    Band-Saw    Filer,    138*  (G.  N.  S.) 

Pipe  Threading  Die,  72' 

Rich  Flat  Drill,  100«   (G.  N.  S.) 
Track   (See  Maintenance  of  Way) 
Tractive  Power   (See  Locomotive  Rating) 
Trade  Unions  ; 

Govt  Rate  Regulation  Protest,  151  (G.  N.  S.) 

Incorporation  of,  453t,  470 
Traffic  ( See  also  Freight ;  Passenger)  : 

Growth  of,  214t 

Statistics,  U.  S.,  Dec.  31,  1904,  411 
Train  Despatcblog: 

Abolition     of     Written    Orders    &     Timetable 
Rights.  B.  &  L.  E..  122t 

Signalman's  Discretion.  598t 
Train    Despatchers'    -\ssociation    of    America,    18th 

Annual  Convention,  9 
Train  Load   (See  Locomotive  Rating) 
Train  Loe  : 

Graphic.  114* 
Trainmen    (See  Employee) 
Train  Orders  : 

"10"  Orders  for  all  Trains.  15 
Train-Order  Holder  for  Engine  Cabs,  17*  (G.  N.  S.) 
Train  Rules  (See  also  Employee)  : 

Date  Principle  and  Rule  4B.  302 

Needed  Changes  in  the  Standard  Code,  427* 
Train  Shed  (See  Station) 

Tramways     (See    Electric    Railroad;     Street    Rail- 
ways) 
Traveling  Engineers'   Association  : 

Annual  Convention.  277 
Travis  Rail  Loader  and  Unloader,  379* 
Trestle  (See  Bridge) 
Triple  Valve   (See  Brakes) 
Trolleys   (See  Electric  Railroads) 
Truck  : 

Hyden  Four-Wheel  Passenger,  297* 
Trump   Concrete   Measuring  and   Mixing   Machine, 

98*  (G.  N.  S.) 
Tunnel : 

Hudson  Riv.  at  N.  Y..  305 
Turbine  (See  Enginev 
Turntable : 

Electric  "Mule."  42*    (G.  N.   S.) 


Uganda  Uailwav  ; 

Year  to  March  31,  1904,  239t 
Uintah  Reservation,  Opening,  166 
Union  Pacific  : 

Accident,  Rock  Springs,  Wyo.,  561 

Air  Power  at  Omaha  Shops,  542* 

Annual  Uepurl,  554* 

C,  M.  &  St.  P.,  and,  550t 

Common  Stock,  5  per  cent.  Dividend,  74t 

Competitive  R.  R.  Building.  406t 

Extended  Piston  Rods.  95* 

Gasolene  Motor  Car,  14* 

Kansas  City-Topeka  Double  Track  Work,  536* 

Motor  Cars,  65  (G.  N.  S.) 

Side  Track  Signals.  52St 

Standard  Bridges,  88*,  130*,  162*,  188*,  200*, 
224*.  256*.  274*,  319* 

Tie-Plate  Practice,  oolt 
Union  Switch  &  Signal  Company  ; 

Highway  Crossing  Bell,  298* 
United  Engineering  Society : 

United  Engineering  Building,  562* 
United  States  Steel  Corporation  ; 

Output,  67 

Quarterly  Reports  :    June  30.  1905,  26   (G.  N. 
S.)  ;  Sept.  30.  1905,  137   (G.  N.  S.) 
Universities  (See  Names) 


Valuation  of  R.  R.   Property.  168.   194f,   226 
Valve  (See  also  Brakes)  : 

Anderson  Altitude.  67*   (G.  N.  S.) 

Locomotive  Valves  &  Valve-Gear.  6* 

Phillips  Double  Boiler  Check,  153*    (G.  N.  S.) 

Setting,  with  Walschaert  Gear,  531*.  603}* 

Slide  vs.  Piston,  270 
Valve  Gear  : 

Allfree-Hubhell.    Performance.    28t.   58    (G.   N. 
S.).  200.  217t 

Locomotive  Valves  &  Valve-Gears,  6* 

Svmons.  451* 

Walschaert,   83*.   i92*.   531*.  603** 
Ventilation  ; 

Engine  ITouse.  11* 

Opening  Deck  Ventilators.  354 
Viaduct    (See  Bridse) 

w 

Wabash  Railroad  : 

Gould-Ramsay  Controversy.  262t,  309t.  329 
Reinforced  Concrete  Roundhouse.  532* 
St.  Louis  Freight  Terminals,  604* 
Strategic  Position,   262t 

Wachusett  Dam,  971,  100* 

Wages : 

C.  B.  &  Q..  Increased,  51  (G.  N.  S.) 

Wall : 

Chicago  Lake  Front,  461* 

Failure  of  a  Concrete,  52*  ' 

Wallace,  J.  F..  If.  429t 

Walschaert  Valve-Gear,  83*,  492*,  531*,  603+* 

Washington  (State)  : 

Railroad  Taxes.  49  (G.  X.  S.) 

State  Railroad  Commission.  169   (G,  N.  S.) 


11  from  Frost,  398 
ud  Purifying  System, 


S.) 


Washington    CorrespondiMce,    518,    542.    564,    588, 

611 
Water  : 

Passenger  Car  Supply,   125t 
Water  Prooling   (See  Briils'- ;  Concrete) 
Water  Puridcation   and   Suiienlng,   We-Fu-Go  Sys- 
tem, 129  ((J.  N.  S.) 
Water  Tank  &  I'ipe  Protect! 
We-Fu-Go  Water  Softening  : 

129    (G.  N.   S.) 
Wellman-Seaver-Morgan  Co.  : 

Air  Compressor,   18*    (C 

Water  Hoist,  517* 
Western  Pacific  ; 

Competitive  R.   R.   Building,    4()6t 
Western   Steel   Car  &   Foundry  Company  : 

Box  Cars,  Japanese  Rys.,  150*,  65   (G.  N.   S.) 
Westinghouse  Electric  &  Mfg.  Co.  : 

A.  C.  Locomotives  for  New  Haven,  301 

Railroad  Motor.  107*   (G.  N.  S.  i 
Westinghouse    Quick    Service    Triple    Valve,    357t, 

364 
Wheel ; 

Cast-Iron  Wheels,  4t,  25t,  27t,  3384 

Poor  Material  &  Cheap,  354 

Pressed  Steel  Hand  Car,  187*   (G.  .v.  S.) 
Whistle  : 

Electrically  Operated,  19*    (G.  N.  S.) 
Window    (See  Car  Window) 
Wlnslow    (E.  J.)   Company: 

"Hydrolith"   Battery  Vaults,  350* 
Wire  : 

Rubber-Covered,  371,  374 
Wisconsin  : 

Railroad  Law.  105    (G.  N.  S.) 
Wood   (See  Timber) 
Works   (See  Shops) 

WvckofT's  Water-Proof  Steam   Pipe  Covering.  196* 
(G.   N.   S.) 


Yale  &  Towne  : 

Triplex-Blocks     as      Emergency      Hoists.      66* 
(G.  X.  S.) 
Yards  and  Terminals  : 

Canadian  Paciflc,  Winnipeg.  58* 

C.  R.  R.  of  X.  J..  Jersey  City,  146   (G.  X.  S.» 

r.  &  E.   I..   Dolton.   111..  240* 

r.  &  X.-W..  Chicago  Freight.  248*.  277* 

C,  B.  &  Q..  Galesburg.  III..  218* 

Chicago  Passenger  Terminals.  169t 

C.  X,  O.  &  T.  P..  Freight,  Cincinnati.  293* 

D..   L.   &  W..  Hoboken,  N.  J.,   58    (G.   X.   S.), 

202* 
Grand  Central  Station   (X.  Y.)   Electrification, 
301.    358t.    366*.    424*.    435*,    453t.    458t, 
462*.  47St.  486*.  574t.  5785:.  579 
Passenger  Coach  Yards.  235 
P.  R.  R.,  Altoona,  44  (G.  N.  S.) 
Wabash.   St.  Louis  Freight.  604* 
Y'ork  Process  for  Rolling  Steel  Ties  from  Old  Rails, 

478t.  494* 
Y'oune  Men's  Christian  Association  ; 
National  Convention.  378 
Restaurants.  335 


NEW     PUBLICATIONS. 


Advanced  Mechanical  Drawing,  240 

American  Railroad  Rates,  602 

Building  Estimator,  482 

Civil  Engineering.  99 

Constitution  of  Hydraulic  Mortars,  51 

Design  and  Construction  of  Metallic  Bridges,  361 

Earth  and  Rock  Excavation  ;  A  Practical  Treatise. 
148 

Electrical  Pocket  Book  and  Diary  for  1906,  602 

Electricians'  Handbook.  197 

Etude  sur  les  Deformations.  362t 

Government  Regulation  of  Railway  Rates,  502t 

Handbook  of  Cost  Data,  482 

Hearings  Before  the  Committee  on  Interstate  Com- 
merce. Senate  of  the  United  States,  on  Bills 
to  Amend  the  Interstate  Commerce  Act. 
1904  and  1905.  99 


High  Tension  Power  Transmission,  482 

Instruction  Papers.  335 

Lippincott's  New  Gazetteer  of  the  World,  602 

Machine  Shop  Tools  and  Methods,  197 

Maple   Leaf  Bulletin.   312 

Mechanics  of  Materials.  361 

Multiple  Telegraphs.  481 

Organization  of  Ocean  Commerce.  125 

Osbnrn's  Tables.   52 

Panama  Canal.  386 

Performance    of    Automatic    Block    Signals    Under 

Unfavorable  Conditions.  27 
Plumbers'  and  Fitters'  Pocketbook.  75 
Pocket  Book  of  Mechanical  Engineering.  602 
Poor's    Manual    of    the    Railroads    of    the    United 

States,   411.    4,sl 
Practical   Engineer  Pocket   Book.   602 


Practical  Perspective,  26 

Practical  Planer  Kinks  for  Planer  Hands.  408 

Proceedings  of  the  Sixth  Annual  Convention  of  the 
American  Railway  Engineering  and  Main- 
tenance of  Way  Association.  409 

Proceedings  of  the  Thirty-eighth  Annual  Conven- 
tion of  the  American  Railway  Master  Me- 
chanics'  Association.  433 

Railways  and  Their  Rates.  42.'! 

Railway  Provident  Institutions.  125 

Restrictive  Railway  Legislation,  502t 

Steam  Engineering.  601 

Theory  of  Structures  and  Strength  of  Materials, 
482 

Universal  Directory  of  Railway  Officials,  1905,  149 

Year  Book  of  Legislation,  528 


FEBSONAL. 

IPortraits  arc  inilicated  thus*;  Ohitiinric-^  il(u.ii;  All  references  are  to  the  General  Xcics  Section.] 


Adson,  M.,  12* 
Agler,  J..  45* 
Alston,  E.  O.,  140 
Appleyard,  W.  P..  92| 

Bean.  W.  G..  125 
Beattle.  H.  C.  20§ 
Bechdolt.  C.  J..  189§ 
Berry,  J.  B,.  69 
Black,  W.  J.,  140* 
Blair.  W.  L..  140 
Bonnvman.  A.,  131 
Bowron,  R.  H.,  177* 
Bracken,  R.  S.,  37§ 
Brown.    J.   M..    108 
Buttum.  W.  W.,  201 
Burgess,  G.  H.,  84 

Campbell.   A..   83§ 
Campbell.  J.  L.,  4* 
Cannon.  J.,  Jr..  131 
Caples.  M.  J..  77 
Childs,  H.  A.,  37 


Connell,  J.  M.,  164* 
Cunningham,  A.  O..  114* 

Daniels.  J.  W..  11* 
Davis,  J.  H.,  59§ 
Davis,  J.  M.,  4* 
De  Bernardl,  A..  146 
Delano.  F.  A..  123* 
Delo.  C.  G..  69 
Demarest,  G.,  37§ 
Dennis.  A.  C.  164 
Donaldson.  M.,  115 
Dunham,  C.  A.,  4 
Duval,  J.  E.,  92 


Edmundson,  W.  G.,  122 


Ferritor.  L.  J.,  77* 
Flaherty,  J.  B.,  180* 


Greiner,  J.  E..  37 


Hardin.  A.  T..  4* 

Harvard.  D.  B..  45 

Haupt.  H.      (See  Gen.   Index.) 

Hawkins,  R.  D.,  28 

Herr.  H.  T..  4* 

Herriman.  F.  E.,  131* 

Hix.  C.  H..  77* 

Hunt.  H.  B.,  51 

Ingram.  R.  H.,  12* 

Jenks,  W.  J..  83 
Jones,  C.  W.,  59 

Kelliher,  B.  B.,  51 
Knight.  W.  B..  189 
Knox,  W.  E.,  108 

Lamont.   D.   S.,  28§ 
Latta.  H.  P.,  12* 
Lawe.  F.  K.,  197* 
Lee.   r>..  11§ 
Lee,  F..  92 


Lincoln,  J.  C.  197 
Lloyd-George.  D..  189 
Long,   T.   J.,   172*§ 

McCormack.  I.  A..  198* 
McKenna,  E.  W..  llo* 
McLelsh,  S.  D..  92 
McMaster.  H.  W..  155* 
McNeill.  E.  B..  131§ 
MacPherson,  D.,  92 
McWilliams.   J.    H..  130 
Meredith.  H.  P.,  51 
Mitchell.  B.  B..  181* 
Moon.  D.  C.  147 
Moore,  J.   L..  11§ 
Morford.  J.  B.,  ]80§ 
Moulton,  F.  R.,  189 

Xagelmackers,  G..  58§ 
Newell.  W.  H..  108 
Nicholson.  G.  T..  114* 
Noonan.  D.  C,  12 
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Obey,  H.  B..   IJ  : 

I'lilmer.  W.  S       • 

I'aicnt,  is.,  ■) 

I'arker.  H.  J      J0» 

I'eck.  r.  1!..    :    SJ 

I'blllips.  i:.  1^      (See  lien.  Index.) 

I'itkiu.  A    .1     104' 

I'ost.  U.  r     ;89j 

riesoolt.  <■    H.,  518 

i'revusi,  >    M.,  10»8 

I'll..-.  .1     i:..  69S 

rrv,.i-.  1      U.,  14U 


Hay,   U.   S.,   12a 
Klioades,  1.  O..  28» 
KIckey.  C.  K..  131 
Koberlson,  A..  I'il' 
Ui.blnson.  J.  T..   11» 
K»ys,  I.,  i;.,  288 

St.  lieorgc.  \V.  S.,  140 
Scbeetz,  F.  B.,  4J» 
Seargeant,  L.  J..  l8i>8 
Sbepnerd.  J.  A.,  Ifto 
Slmms,  J.  1''.,  131 


Smalley,  J.  B.,  S9 

Smith,  f.  .M.,  189 

Siuitb,  G.  P.,  51 

Spicer,   W.  J.,  198J 

Stevens.  J.  K.      (See  Gen.    Index. J 

Stickney.   A.  B..  123» 

Stone,  A.  J..  146 

Storrs,  H.   S..   130§ 

Sumner.  E.,  51 

Swaty,  D.  Y.,  92 

Swinton,  D.  B.,  58 

Talbot,  M..  84* 


Wade.  F.  B..  48 
Watson.  A.  C.  4 
Webb,  G.  H.,  37 
Whiteside.  \> .  II. 
Williams.  K.  A..  1; 
Wilson.  W.  H.,  17; 
Wilson,   W.   S..  .-.IS 
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ELECTIONS  AND  APPOINTMENTS 


[All  icfiiciuci  uii   (u   tlu   Uiiniul   .Was  ,^tt/io«.J 


.Viabama  (;r»':'.t   .SoiuIktu,  12 

.vnn  Aibor,  84.  ml 

.Arizona  it  New  .Mexico,  12 

Arizona  jc  Llali,  12 

Arkansas  Miuiaud,  2U 

Arkansas  Soutiieiu,  28,  84,  123 

Arkansas  South- Western,  12 

Arkansas  Western,  y2 

Atchison.  TopeKa  &  Santa  l\:  21::.  (Vol.  38),  5,  12, 

84,  'J2,   lol,   115,   123.   147,  173.   His 
Atchison.  Topekn  &  Santa  Fe  (Coast  Lines).  123 
Atlanta    &    West    Point,    02,    IS'J 
Atlantic  .^  Biruiiugliam,  84,  IID 
Atlantic  &  North  Carolina.  12 
Atlantic  Coast  Line,  12.  84.  l,-.5,  164,  181,  205 
Augusta  &  Florida.  28 

Baltimore  A:  Ohio.  213  (Vol.  38),  20,  37,  45,  51,  lOS 

Italllmore  &  Soiilhwesleru,  189 

i:altimore,  Chesapeake  &  Atlantic,  19S 

i',i>aumont.  Sour  Lake  &  Western,  45 

l-.essemer  &  Lake  Erie.  84,  181 

I'.irniiugham  &  .Vtlamic.  45 

Boise,  .\ampa  &  Owyhee,  12 

Boston  A:  Maine,  51 

Brinkley.  Helena  &  Indian  Bay.  20 

Brooklyn  Rapid  Transit,  147 

Buffalo   &   Susiiuebanna.   213    (Vol.    38),    115,   123 

140,  189 
Buffalo.  Itochester  &  Pittsburg.  lOS.  155 
Butte  County,  189 

California  Western  Kailway  &  Xavigation,  20 

Canada  .\tlantic,  69,  115 

Canadian   Northern,   20.   77.   205 

Canadian   Pacific,   12,  20,   59.  69,   77,   S4.   93,   109, 

115.  1.55.  189.  198.  205 
Carolina  &  .Northwesteru.  115 
Central  of  (Jeorgia.  20 
Central   ludianaT  115 
Central  of  New  Jersey,  164 
Central  Vermont,  51 
Chicago  &  Alton.  20,  37,  93 
Chicago  &  Eastern  Illinois.  213   (Vol.  38),  12,  84, 

135 
Chicagi>  &  North-Western,  45.  51.  131.  155 
Chicago,    Burlington   &   Quincy,   213    (Vol.    38),   5, 

12,  20.  45.  69.  115,  155.  164.  181,  189,  205 
Chicago,  Cincinnati  &  Louisville,  45 
Chicago   Cilv   Itailwav.  37 
Chicago    Great    Western,    12,    28,    51,    59.    84,    93, 

155.  198 

Chicago.  Indianapolis  &  Louisville,  213   (Vol.  38) 
I  59 

Chicago.   Milwaukee  &  St.   Paul,  51,   59,   101.  115, 

123,  ISl 
Chicago.  Peoria  A  St.  Louis  of  Illinois,  12 
Chicago,  Rock  Island  &  (Julf,  115 
Chicago.   Rock    Island  &  Paciflc.  213   (Vol.  38),  5, 

12.  28.  45.  51,  50.  G9,  84.  93.  101,  109,  123, 

156.  ISO 
Chicago  Southern.  60 
Chicago  Terminal  Trnnsfer.  115 
Chicago.   Zi.gler  &  Gulf.  37.   115 
Cincinnati.  Flemingsl.urg  4:  .Southeastern.  13 

<  iiicinnati.    Ilaniilion  &   Davton,  52,   59,   101,   131. 
147.   15i;.  181.   1,80      " 
ncinnati.  New  Orleans  &  Texas  Pacific.  5.  13.  101 
■veland.   Akron  &  Columbus,  13.   59.   198 
•veland.  Cincinnati.  Chicago  &  St.  Louis.  13,  20, 

,59.  77.   1.16,  189 
al  &  Coke    20 
inv   \oiihern.  13 

&   Southeastern.  164 

.V  Southern.  13.  45.  84,  123.  198.  205 

Midland.   115 

^■nn:.    ,^    .ril.l.Ic    Crf.k.    Un     1 1  r. 


Crlpnle  Creek  Central.  20 
Cumberland  Valley.  109 

Pnvton.   Lebanon  &  Cincinnati.   156 
Pelawarc  &   Hudson,  5,   131,  140,   1S9 
nelaware.  Lackawanna  &  Western,  2(1  59.  147.  198 
Pen?er  &   Rio   Grande.    213    (Vol.    3S).   5.    13     20 

S4.  140 
Tlenver.  Knid  *  Gulf.  .50    84.  115.  164 
Tletroii  River  Tunnel.  123 
Detroit.   Toledo   &   Ironton.    28.    52     SI     123     164 

17.1.  190  ....    1  .1. 

Pover  &  South  Round.  13 


East  Broad  Top,  38 

EI  Paso-Nortneastern  System,  5,  13,  20 

El  Paso  &  Southwestern,  213  (Vol,  38),  77,  115 

Erie,   213    (Vol.   38 1.   5.   13.   28,   38,   69,   109.    123, 

131,  147,  156,  164,  100 
lOvansville  Ai  Terre  Haute,  93 

Flint   River  &  Northeastern,  45 

Florida,  156 

lort  Worth  &  Denver  City,  38,  115.  190 

Gainesville  &  Gulf.  84 

lialveston.  Ilarnsliurg  &  San  .\ntonio.  59.  147,  156 

Georgia,  Florida  &  .Alabama,  13,  115 

Georgia,  Southern  &  Florida,  13 

Gila  Valley,  Globe  &  Northern,  13 

Grand  Kapids  &  Indiana.  38.  84 

Grand  Trunk,  52.  100.  115.  181.  108 

Grand  Trunk  Pacific.  21.  45.  77.  123.  147.  156 

Great  Central   (of  Nicaragua),  13 

Great  Central  Route.  45 

Great   Northern,   5,   13.  21.   28.   38.   100.   115.   156, 

190,  198 
Green  Bay.  Oshkosh.  Madison  &  Southeastern,  69 
Gulf  &  Interstate,  21 

Gulf.  Colorado  &  Santa  Fe.  21.  115,  123,  164,  181 
Guthrie.  Fairview  &  Western.  03 

Halifax  &  Southwestern,  213  (Vol.  38).  181 
Hocking  Valley.  52 

Illinois  Central.  213  (Vol.  38).  5,  21,  38.  156,  173. 

1011 
Illinois.  Iowa  &  Minnesota.  190 
Illinois   Southern,   84 
Indiana  Harbor,  84,  115.  190 
Indiana.  Illinois  &  Iowa.  3S.  19ii 
Indianapolis  &  Southwestern.  38 
Inlerborough    Rapid   Transit    (New   York).   5 
ISlemational  &  Great  Northern.  40.  52.  190 
Interoceanic  of  Mexico.  190 
Interstate  Commerce  Commission,  181 
Iowa  Central.  123 
Isthmian    Canal    Commission     (See    also    Panama 

Canal),  21.  15G,  173 

Kansas  City  Southern.  5.  13,  140,  156.  190 
Kingston  &  Pembroke,   190 

Lake  Erie,  .\lliance  &  Wheeling.  46 

Lake  Erie  &  Western.  21.  28,  156,  190 

Lake   Shore  &  Michigan    Southern,  213    (Vol.   38), 

21.  28.  46.  .59.  140.  173 
Las  Vegas  &  Tonopah.  131 

Leavenworth.   Kans-   &  Western.  213   (Vol.  3Si 
Lehigh  &  Hudson,  205 
Lehigh  &  New  England,  198 
Lehigh   Valley.   21:;    .Vol.   38). ,29,  69 
Licking  River,  156 
Litchfield  &  MadLson,  46.  140 
Little  Rock  &  Southern.  123 
Long  Island.  190 
Louisiana  &  .\ik.in-;:is.  l.-.G 
I...oisi:in:i  .V    -  .    190.  205 

Louisville  .' 

Louisville  .V  .'O.  46.  ^•>^^    205 

Louisville.  11.  <  .  Louis,  115 

Macon  &  Birmingham,  29.  190 
Mnnistiqiie.  Mn>-ouette  &  Northern.  S4 

•       ■    .M;.|iMii,i.   ii;~ 


■land.    109 
(ia,  198 

:U.d    (Cllicago).   84 
■■■■St.  03,  109,  123.  140, 


Manitoba  & 
Marietta.  ( 
Maryland.  1 
Metropolit.'i 
Mexican  c- 

181 

Mexican  International.  213   (Vol.  38) 
Mexican   National   Construction.  93 
Michigan    Cen'.-ol.    213    (Vol.    .<!S|.    13.    123     147 

164.  19S  ■ 

Midland   Valley.   13.  93.  inS 
Millen  &   Soiith>vestern.   190 
Minneapolis  &  St.   Louis.  52.  123,  156 
Minnennolis.  .«)    )'n"l  \.  SaoH   Sie.  Marie.  52.  M 
Mississippi   Vallev   &•  Gulf.   52 
Mi.ssouri  &  Illinois  Bridge  &  Belt.  205 
Missoori  *  Lonisinn;.    41: 
Missouri.  Kansi's  *  t'exas.  21.  115.  123 
^fissou^i,  Kansas  &  Texas  of  Texas.  213  (Vol    38) 

205 
M'ssourl.  nklnhonin  &  Gulf.  46.  69    115    156 

JllssOUri     PaclOc      "1.    00      S*      ,-,0      7*7     ii;;      ^fig      .|^- 

147.  173.  181.  190,  198 

>Iissourl  Southern,  190 


Mobile.  Jackson  Ac  Kansas  City.  84.  116.  173,  190 

Monongahela,  84 

Montana,  190 

Montana  Central,  190  «• 

Morelia  &  Tacambaro,  69 

Nashville  Terminal.  173 

National  Lines  of  Mexico.  198 

National  of  Mexico.  84,  1901 

National  Transcontinental  Railway  Commission,  21 

New  Orleans  &  Northeastern.  147 

New  Orleans  Terminal,  21,  84 

Newton  &  Northw^estern,  5 

New  York  Central  &  Hudson  River,  5,  13,   29,  38, 

84,  116,  140,  147,  173,  181 
New  York  Central  Lines,  100 
New  York,  Chicago  &  St.  Louis.  123 
New    York.    New    Haven  &    Hartford,   13,   38,    101, 

123,  173 
New  York  State  Railroad  Commission,  29.  52.  181 
New  York.  Westchester  &  Boston,  140,  205 
Norfolk  &  Southern,  109,  ISl 
Norfolk  &  Western,  .59 
Northern  .\labama,  77 
Northern  Central.  13.  156 
Northern  Paeitic.  38.  46.  52,  77.  109.  116,  156,  190 

Ohio  River  &  Columbus.  38 

Oregon  Railroad  &  Navigation.  213   (Vol.   38).  21, 

20.  69.  84,  181 
Oregon  Short  Line.  93.  109.  116 

Paciflc.  131.  190 

Paciflc  &  Idaho  Northern,  5 

Pacific  Coast.  190 

Panama  Canal    (See  also  Isthmian  Canal  Commis- 

sion).  5,  29,  59,  09 
Panhandle  &  Gnlf.  93 
Paris  &  Great  Northern.  93 
Pecos  System    (A..   T.  &  S.   F.).   140 
reuusvUania.  13.  21     20.  .'•■1.  116.  100.   108 
i'ennsvlvania  Lines  West.  .38.  69.  84.  198 
Peoria  &  Pekin  Terminal.  5,  13,  190 
rvre  .Maniuetie.  20.  84.  Hm.  147.  1.56.  164.  181 
Philadelphia  &  Reading.  116.  131.  140 
Phiiadeliihia.  Ii;iltiuiore  &  Washington.  190 
Philippine  Roads,  108 

Pittsburg  &  Lake  Erie.  213   (Vol.  38 1.  S4 
Pittsburg  Terminal  Railroad  &  Coal  Company,  38 
Pontiac.  Oxford  &  Northern.  13.  46 
Pullman  Company.  29,  52,  156,  205 

tjueen  &  Crescent  Route.  213   (Vol.  38) 

Reid  -Vewfoundland  Company.  116 

Reidsville  &  Southeastern,   116 

Itio  Grande,  29 

Rio  Grande.   Sierra  Madre  &   Pacific.   116 

Kio  Grande  Western.  132.  156.  190 

Itock  Island.  .Arkansas  &  Louisiana.  164 

St.  Louis  &  North   .\rkansas.  60 

St.  Louis  &  San  Francisco.  213  (Vol.  38).  5.  21 

St.  Louis.  El  Reno  &  Western.  46 

St.  Louis.  Iron  Mountain  &  .Southern.  13.  29.  .52 

St.  Louis.  Kansas  Citv  &  Colorado.  13 

St.  Louis.  Rockv  Mountain  &   Pacific.  S4 

St.  Louis.  Southwestern.  21.  29 

St.  Louis  Southwestern  of  Texa.s.  93 

St.  Louis.  Walkins  &  (;ulf.  46.  69 

Salt  Lake  &  Mercur.  100 

San  .\titonio  &  Aransas   P.i.ss.  213   (Vol.   3S1 

San  Padro.  Los  .Vnceles  &  Salt  Lake.  29,  46,  52 

Santa   Fe  Central,  190 

Savannah  &  State.slioro.  93 

Seaboard  .vi>-  Line.  29.  3S.  69,  77.  93,  101.  190 

Silverton.  140 

.SoiiUi  &  Western.  21.  60.  123.  1.56 

Routliern.  6.  13.  77    173    1S1.  190.  205 

Southern    Indiana.  69.  77,  So 

Southern  P.icifi^,  213  (Vol.  .38).  13.  3S,  52.  70,  85, 

93.  116.  147.  ISl 
Spoijnne  Falls  *  Northcm.  116.  123 
SiifTollc  *  Carolip.i    116.  164 
Sumpter  Valley.  3.S 

■i»c  Nalional.  190.  19S 
116 
.«•  North  Carolina,  191 
Ceifnl     13.   147.  164.   191 
Tcrmiiiiil   Ttailroad    Association    of  St.    Louis.   116. 

140 
•^oTj..-).-qpo  ft  Kt.  Smith    13.  101,  191 
fexns  f-  New  Oriooi-o    ifi^ 
""vas. Short    Li-».   -'6 
•Piriowafor   21.  3S   60.  85.  123    173 
Toledo  Rsllway  &  Terminal.  116 
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Toledo.    St.    Louis   vS:   Western,    214    (Vol.   38),    14, 

116,  140 
Tonopah,  14 
Tians  Continental   Railway  Commission    (Canada). 


214   (Vol.  38).  6,  4G,  15r. 

I'ltima    Thule.  Aikadelphia  &  Mississippi,  14 
Inion  Paciflc.  21.  20,  124,  140,  156,  181,  205 

Vandalia,  S3.  140 


\era  (ruz  &  racific,  14 

\'irginia  &  Truokee  Railway.  20 

Wabash.  214    (Vol.   38).  6.   21.  29,  46.   52.  60,   70, 

109.  116.  124.  132.  140.  104.  191.  205 
Wabasli-Piltshmg  Terminal.  214   (Vol.  38),  14,  38, 

60.   1(11 
Washington  Railroad  Commission.  214   (Vol.  38) 
Western  .Maryland.  116.  140.  173 
Western  racilie.  214   (Vol.  38).  14.  77,  156,  198 
Western  Passenger  Association,  140 
West  Side  Belt,  38,  46 


West  Virginia  Central  *:   I'Mtsburg.  140 

Wheeling  &  Lake   Erie.  2U    (Vol.  38).  6.  38,  101, 

1(10.  116.  132,  140,  l.oO,  181,  191 
White  Pass  &  Yukon.  lilS 
Willlanisport  &   North  Braml  ,  14 
Wilmington  &  I'owellsville.  )  t 
Wisconsin  &  Michigan.  116 
Wisconsin  Central,   124,   132 
Wisconsin  Railroad  Commission,  214    (Vol.   38) 


Yazoo  &  Mississippi  Valley 


140,  156 
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to  the  Ueiiciul  .\< 


iliun.\ 


Alabama  Roads,  15,  S"'- 

Alabama  Western,  126 

Alaska  Central,  71 

Alaska   Short  Line,  102 

Albany  4c  iScrthern,  15 

Alleghany  &  Western,  86 

Anderson  &  Saline  River,   134 

Apalachicola  &  >«orthern,  7,  30 

Arkansas,   Louisiana   &  Gulf,   102 

Ashland,  Odanah  &  Marengo,  71 

Atchison.  Topeka  &  Santa  Fe,  22,  47,  61,  86,  111, 

158,    175 
Athens    &    Jefferson    Citv     (Gainesville    Midland) 

200 
Atlanta  &  Carolina,  126 
Atlantic  &  Birmingn.am,  86.  Ill 
Atlantic  &   Carolina    (Electric),   142 
Atlantic  &   North   Carolina.    SO 
Atlantic   City   &    Shore.    134,   200 
Atlantic  Coast   Line,   61,  86 
Atlantic   &   Carolina    (Electric).    159 
Atlantic,  Quebec  &  Western,  30 
Augusta  Ac  Florida,   IIS 

Baltimore  &  Ohio.   30,   39,   47.   86,   200 

Baltimore  Belt  Line  Terminal   (Penna.)    (P.,  B.  & 

W.)    142.    159 
Bangor   &    Aroostook    (Northern   Maine   Seaport), 

149 
Bangor   Terminal,   111,   142.   166 
Barberton,    Wadsworth    &   Western,    15 
Battle   Creek   &  Southeastern.    143 
Bay   1,'ity  &  Port  Huron,   183 
Bav    Shore   &    PaciUc.    102 
Beaurort   &   Western,  207 
Beaumont  &  Great  Northern.  71.   102.  134 
Beaumont,  Sour   Lake  &  Western  (St.  Louis  &  San 

Francisco),  47,  111.  200 
Berlin.  Princeton  &  Western.  61 
Bluirton  &  Ft.  Wayne   (Electric),  7 
Bonnersville   &    Soullnveslern.   61 
Boston    Elevated.    140 
Brandon    Saskatchewan  &  Hudson's  Bay,  102,  166, 

200,  207 
Brockville,   Westport   «:   Northwestern,   104 
Bron.\,   lonkers  a:  White  I'lains,  7.  200 
Brooklyn    Grade   Crossing   Commission,    149 
Brooklyn  Rapid  Transit   (Brooklyn,  N.  T.),  183 
Brookville    &    Mahoning     (Pittsburg,    Shawmut    & 

Northern).   7,   175,  200 
BrownHood.  Waco  &  North.in.  111.  120 
Broxton,  Hazlehurst  &  Savannah,  71 
Buchanan  &  Tazewell,  22 
Buck  Creek  &  Catawba  River.  47 
Buffalo  &  Susquehanna,  23,  134,  166 
Buffalo,    Lake   Erie   &   Niagara,    7 
Buffalo,  Niagara  &  Toronto.   143 
Buffalo,  Taylorsville  &  State  Line,  200 

Cairo  &  Tennessee,  30,  79 

Cairo  &  Thebes.  118 

California  &   Northeastern,   30 

California    Inland   Empire.   175 

California  Midland  (Electric).  166.  200 

California  Western    Railroad   &    Navigation,    23 

Canailian   Northern.   15.  134,  175,   193 

Canadian   PacKic.    15,   31.   30.  54.   71,   86,   95,    102, 

118,   143.    149.   159.  166.   200 
Canadian   Valley  &  Western.  39.   61 
Canadian   Yukou    Western,    23 
Cananea.   Yaqui   River   &  Pacific.    54.    US.    193 
Caney,   Oklahoma   &  Te!sas,    61 
Caney.  Oklahoma  &  Western.  61 
Canyon   Citv.   Plainview  &  Southeastern,  86 
Carlinville.   Alton   &  St.   Louis,   7 
Carolina  Northern.  71 

Catskill   Mountain   &  Mohawk  Valley,   166 
Cedar  Creek,  54 

Central  Branch  &  St.  Joseph.  102 
Central   Illinois.  31 
Central   Railway   Co.    (Electric),   54 
Central  of  Georgia.  31.  79.  102 
Central  o(  Sew  .lersev.'  183 
Central    Railway   of   Oregon.   149 
Chattanooga  &   Montlakp.  31 
Cherrvvale,   Oklahoma.  Gulf  &  Texas,  71 
Chesapeake  &   Ohio.    118.    134 
ChPslerlJeld    &    Lancaster.    207 
Chicago  &  Alton.  39.  34.  79.  95.   118 
Chicago  &  Eastern   Illinois.  61 
Chicago  &  North-western.  7,  62.  86,  102,  134,  149, 

193 
Chicago,    Burlington  &  Quincv.   62,    102,   118,    134, 

143.    173.    183 
Chicago.    Cincinnati    &    Louisville.   4S 
Chicago,  Desplaincs  &  Fox  River.  118 
Chicago  Orea't   Western.   54 
Chicago,    Indianapolis   &   Evansville.    134 
Chicago,  Lake  Shore  &  .South  Bend   (Electric),  200 
Chicago.   Milwaukee  &  St.   Paul,  62,   86,   149,   166. 

183 
Chicago.   Rock   Island  &   Pacific.   23.   54.   126.    159, 

175 
Chicago.   St.  Paul.  Minneapolis  &  Omaha.   134 
Chicago.  Weatherford  &  Brazos  Valley,  118 
Chihuahua  &  Paciflc.  39 
Cincinnati  Belt    (Electric)    175 


Cincinnati.    Blulton    &    Chicago,    207 

Cincinnati.    Hamilton   &    Dayton.    86 

Cincinnati.     .Now    Orleans    i    Texas    Pacific,     102, 

175,  1U3 
Cleveland,  Berea  &  Southern   (Electric),  118 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  23,  31, 

62,   71.   95,   lis,    149,   193,   200 
Cleveland  Short  Line,   39 
Coal   Belt,    ill,   134 
Colorado  &  Southern,   16(1 

Colorado,   Oklahoma    Central    &   New   Orleans,    134 
Colorado    Southern.    New    (Jrleans    &    Pacific,    111, 

143.    140.    1S3 
Colorado,  Texas  &  Me.vico.  7,  23,  54 
Colorado,  Wyoming  &  Idaho,  15,  71 
Columbia.  Chicago  &  North-Western.  31 
Columbia  Southern,   31 
Columbus  &  Erie   (Erie),  193 
Columbus   &    Lake   Michigan,    79 
Columbus,  Marion  &  Buckeye  Lake.  54 
Columbus.  Marion  .&  Bucyrus   (Electric),  62 
Cook  County  &  Southern.  175 
Cordele,  Hawkinsville  &  Northeastern,  102 
Cordova  &  Huatusco,  05 
Creston  &  Western.  175 
Crittenden   Railro.id,    4S,    201 
Crooked  Creek.    126 
Cumberland   Ilailroad,    126 
Cumberland   River  &  Mashville.    139.    183 

Darieu  &  Western.   102.  134.  159.   175 

Dawson    Springs  &   Madisonville,    134 

Decatur.  Sullivan  &  Mattoon  Transit,  134,  149 

Deckeryille,    Uvdrick    &   Western,    48 

Deepwater.   149.   159.   193 

Deering    Southwestern.    183 

Delaware  &  Eastern.  Ill,  183 

Delaware  &  Hudson.  183 

Delaware  &  Southern.  166 

Delaware.  Lackawanna  &  Western,  207 

Denver  &  Beaver  Valley    (C  B.  &  Q.).  183 

Denver  &  Rio  Grande.   15,  79,  102,  111 

Denver.   Enid  &  Gulf.   15 

Denver.  Kansas  &  Gulf.  62,  95 

Denver,  Northwestern  &  Pacific,  87,  95,   134 

Denver    Southeastern,    166 

Des  Moines  &  Missouri,  207 

Des   Moines.   Iowa  Falls  &  Northern,   79.   118 

Des   Moines.    Winterset   &  Creston    (Electric),    175 

Detroit-Bay  City  Traction.   126 

Detroit    River    Tunnel    Company.    71 

Detroit  Terminal.   193 

Dul)uque.   Iowa  &  Wisconsin,  134 

Duluth,   South   Shore  &  Atlantic.  95.   207 

Duluth,   Virginia  &  Rainy  Lake,  159 

Dunlap   &    Redstone,   201 

Eastern  Oklahoma    (A..  T.  &  S.  F.).  175 

Eastern   Washington.   23 

Eddy    &    Northern.    106 

Ednionds   &   Eastern.    62,   79 

Eldorado  &  Wesson,   111 

Elmira.   Corning  &  Waverly    (Electric),  87.   103 

Erie,   39,   4S.   87,   103.   193 

Erie,  Cambridge,  Union  &  Corry   (Electric),  48 

Fallon  Railway.  143 

Falls  City,  Syracuse  Springs.  Sabetha  &  South- 
western.  143 

Favette   &   Fayetteville.   15 

Florida  East   Coast,  79 

Florida   West   Shore    (S.  A.   L.).   193 

Fort  Worth  &  Mineral  Wells   (Electric).  103,  119 

Fourohe  River  Valley  &  Indian  Territory,  87 

Fox  River  Valley.   13 

Fulton  Conntv  Narrow  Gage  (Chicago,  Burlington 
&  Quiney).  39.  149 

Gainesville  &  Athens  Construction  Company,  54 
Gainesville  Midland.  62.  119.  134,  201,  207 
(iainesville.  Whitesboro  &  Sherman   (Electric),  23, 

54 
(ialveston.   Ilarrisburg  &  San  Antonio   (S.  P.),  95 
Galveston-Houston    Ihterurban.    166 
Galveston  Terminal  Comnany.  95 
Genesee  River    (Erie).   7i 
Georgia,   Florida   &  Alabama,   15 
Georgia   Northern,    159 
Gila  Vallev.  Globe  &  Northern.  149 
Gilpin  &  Clear  Creek   District,  39 
Glenfield  &  Western,  39 
Gotheuberg   &   Northern,    111 
Grand  Trunk,   166.   175 
Grand  Trunk  Paciflc,  31.  48.  54.  62.  71.  119.  143, 

159.    166 
(Jreat  Bend  &  Gulf,  31 
Great   Northern.   7.   31,   39.   79.  87,   103,   119,   126, 

135.    159.   175 
Great  Northern  of  Canada.  159 
Green    Bav.    Oshkosh.    Madison    &    Southwestern, 

54.    111.    166.   201 
Gulf  &   Northwestern.   54 
Gulf.  Colorado  &  Santa  Fe.   103.  1.59 
Gulf.  Santa  Fe  &  Northwestern.  95 
Gulf  Terminal    Company,   23 


Guthrie,    I'airview    &    Western    i  K.    C.,    -M.    &  O.), 

135 
Guthrie.    Shawnee    &    Slireyeporl,    13b 

Uarrimau   Lines,    193 

Hartlurd  &  Woiuester  Street.  71 

Hayneville  &  Montgomery,   119 

Hicks  Run,  31 

Uighpoint-Winston-Salem    (Electric),    167 

Uiilsboro   &  Northwestern.    167 

Houston  &  Texas  Central.  126 

Houston,   Beaumont  &  Red   River,   31,  62 

Houston,  Sabine  &  Red   River,   143 

Hudson   &   Manhattan    (Electricj    159 

Hudson    Bay,    31 

Hudson   Street    Railroad.   126 

Illinois    Central,    13,    39,    79,    S7,    103,    119,    120, 

143,    139 
Indiana  Belt   (Electric),   119 
Indiana  Roads,  71,  183 
Indianapolis,   Crawfordsville   &   Western   Traction, 

111 
Indianapolis,   Logansport  &   South   Bend  Traction, 


Jacksonville,    Fernandina   &   Southern,   31 
Jalisco  &  Michoacan,  39 
Jalisco    Railway,    183 
James    Bay,    15.    126 
Jamestown.  Diaz  &  Cherry  Valley,  126 
Jasper  &  Eastern   (A.,  T.  &  S.  F.)   Ill 
Johnson   City    Southern    (Southern),   9b 
Joliet   &    Southern   Traction,    175 
Jonesboro,   I-ake  City  &  Eastern,  95 
Junction  Railroad,   183 

Kankakee  &  West  Virginia,  79.   126 

Kansas  City  &  Excelsior  Springs,  23 

Kansas  City.  Galveston  &  Mexico.  149 

Kansas  City.  Mexico  &  Orient.  23.  87,  119.  126, 
135,  201 

Kansas  Citv,  Olathc,  Lawrence  &  Topeka  (Elec- 
tric)," 71 

Kansas  Citv   Southern.  149,  176 

Kansas,  Oklahoma.  Texas  &  Gulf,  207 

Kansas.  Okmulgee  &  Gulf,  7 

Kansas.    Southern   &   Gulf.   103 

Kentucky   Roads    (Electric).    176 

Kentucky   Roads.   62,   72 

Keweenaw  Central,  127 

Kettle  Valley.   207 

Kingston   &    Pembroke,    207 

Klondike  Mines  Railroad.  176 

Knoxville  &  Augusta    (Southern),  54 

Knoxville  &  Marvville   (Electric).  167,  201 

Knoxville,  Sevierville  &  Newport   (Electrici.  167 

Kootenay  Ontral   (Can.  I'ac).  167 

La  Crosse  &  Southeastern.  23 
Lake  Shore  &  Michigan  Southern,  48,  62,   127 
Lake    Superior   &   Southeastern     (Wisconsin    Cen- 
tral),   72.   159 
Lake  Superior  &  Southern.   111.   127 
Lancaster.   Oxford  &   Southern,  159 
Las   \egas  &  Tonopah.   127,   143,   159 
Lehigh   &    Lake   Erie.   31 
Lehi.gh  Valley.   48 
Lexington  Southern,  54 
Lima  Eastern.  62 
Lorain   &   Ashland,    15 
Louisiana  East  &   West,   103.   127,   176 
Louisiana  Midland,  62 
Louisiana    Railway   &    Navigation,    31 
Louisville  &   Nashville,  39.  54.   119.  135.   143,  16i 
Louisville  &  Northern  Railway  &  Light,  207 
Louisville   Southera   (Louisville  &  Nashville^   119 

Madisonville.  Hartford  &   Eastern.  23 

Manhattan   &   Long   Island    (Electric),    103 

Manila   &  Southwestern.   143.   176 

Manistee  &  Grand   Rapids,   193 

Manistique.   159 

Manitoba  &  Midland,   119 

JIarion.  Matthews  &  Muncie   (Electric),   176       ^ 

Mena   &  Southeastern,   15 

Mexican  Central.  7.   15,  48.  167 

Mexican  International.  119 

Mexican    Roads.   40,   02,    87.   143.   193 

Merico  Citv  Roads.  79. 

MichigauCentral,  40,  79 

Michigan  Roads,  87 

Midland  &   Manitoba.   143,   159,   167,  2ii7 

Midland  Valley.  95  , 

Midway  &  Vernon,  167 

.Milwaukee  Northern   (Electric).   159 

Minidoka    &    Southwestern    (Oregon    Short    Line), 

54 
Minneapolis  &  St.  Louis.  55 

Minneapolis.  St.  Paul  &  Sault  Ste.  Marie.  12),  183 
Mississippi  &  Alabama,  111 


Mississippi  Valley  &  Gulf,  7 
Missouri,  Kansas  &  Texas.  55.  176 
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.Missuiii'i,  Okl;<lioinn  &  (iiiir.   iu,'{.   ]:>T 

.Vllsa.mil  I'acUio,  87.  !).■),  lOIi,  111,  135 

.\liti8Uiiri  K•lUll^j,  87,  143 

-Mls.-iouil    \inlu'y    (Eloclrlc),   23 

Mobile  &   W'St  Alahanm,  31,    IS 

.Mobile,   Jaikaon  &   Kansas  City.   !>5 

.Muiiiana   lluads,   (52 

.Montreal  ,^  Southwestern  Counties,  G2 

Moieheail  &  Noitli   Koi-k,  17(1,  207 

.Vloiella  A:  Tacanibara,  4s,  103,  110 

Mor^'an's    Louisiana    &    Texas    (Southern    I'acllic), 

ls;{ 
Morgaiiiown  &  Dunl<ard  Valley    iKlectric),   127 
.Moryaiitown   6c   KInt'wood.   'J'.i 
Muiil^iug,  183 
.Mu--kcigce  &  Texas,  Ij 

.\a|iM   &  I.akonort    (Kleeliic  i.   lO:'..   127 

N'aslirille   &   Uoiikinsvllle    Interui-ban.    127 

NaihTllle  &  Huntsvillp    (Electric),   159 

.Vashville  &   Northeastern.    1«3 

.Nashville,   Chatlanoofa   «:   St.    Louis,   48 

NasbTliie  Interurban,  7'.i.  135 

N'aiional   of  Mexico,   7 

Nevada  &  California,  135 

Newark  &  Uackensack  Uiver    (Electric).   110 

.New  Jersey  Koads    (Electric).  55 

.New  Jersey   Short    Line    (Electric).   G2 

New    Mexico    Uailwav    &    Coal    Company,    31 

New  Orleans  Great   Northern.   87 

.New  I'ark  &  Kawn  Grove,  31 

-New  York  &  Jersey,   112 

.New  York  &  North  Jersey  Rapid  Transit.  14.S 

New  Y'ork   A  Stamford    (Electric).   127 

.New  York,   Auburn  &   Lansing.   87 

.New  York  Central.  40,  48.  110.  135 

New  York  City,  23 

New  Y'ork  City  Subways,  62.  87 

New   York.    New    Haven   &   Hartford,   55,   62,   95, 

103.    119 
.New  York.  I'hiladelpbla   (Electric),  193 
New  York,  Susquehanna  &  Western    (Erie),   176 
-New  York,  Westchester  &  Boston.  23.  55 
.Nicola.    Kamloops.    Similkameen   Coal    &   Railway, 

207 
Norfolk   &   Western.   15 
Norman's  Southeastern,   119 
North  Carolina  &  Ohio.  40 
North   Carolina   Connecting,    143    149 
.North  Coast,   119,  208 

North  Mississippi  &  Bay  Springs.  103,   112 
.North  Yakima  Valley.  135 
Northern  Central,   143 
Northern   Electric   Company.   208 
Northern  Maine  Seaport.  31.  S7.  149 
-Northern  New   Mexico   &  Culf.    110 
Northern   Pncilie.   7.   48.  62.    103,    135.    107.   176 
Norway   &   Western,  40.   87 
Ocean  Shore   (Electric),  31 
Oconee  County.  15 
Oglesby  &  Granville.   140 
Ohio  &  Marshall,   112 
Ohio   Ulvor  &  Gulf.    127 
Oklahoma   &   Cherokee   Central.   62 
Oklahoma   &  Northwestern.   127.   144 
Oklahoma   &  Texas,   05.    201 
Oklahoma   Central.    127.    140 
Oklahoma  City.  Denver  &  Gulf.  193 
Oklahoma  City.  Henrvetta  &  St.  Ix)uis.  31 
Oklahoma    City.     Lexington     &     Suiphur    Springs 

(Electric).    176 
Oklahoma  City  Terminal.  .55 
Oklahoma    Interurban    (Electric).   7 
Oklahoma    Northwestern.    23 
Omaha   &  Southwestern,    lo.'t 
Omaha.   Lincoln  &  Beatrice    (Electric).   40 
Ontario  I'ower  Development  Comnanv.  48 
Opelousas.  Gulf  &  Northeastern.  7 
Oregon   &   Idaho.    150.    1S3 
Oregon  Eastern.  70 

Oregon  Railroad  &  Navigation,  40.   193 
Oregon   Roads,   176 
Oregon  Short  Line.  87.   103,  103 
Oregon   Western    (So.   Pac),   159 
Overton   County   R.   R..   40 

Pacific  &  Idaho  Northern.  149 

I  aclllc.  Ominica  &  Northern.  167 

I'acitlc   Railroad.    135 

I'an-.\nierlcan,    ^7 

Pauls   Valley,   103 

Pawnee  Railroad,   i:'.5 

Pea   River   Vnllev  &  <;ulf.   107.  1S3 

Pelhara.  Balnbridge  &  (;ulf.  87 

Pennsylvania.    7.    31.    48.    72.    95.    119.    144.    149 

1.59.   176.   184.   201 
Pennsylvania  &  Newark.   201 
Penn.sylvania    Lines  West.  62.    184 


Pennsylvania  Roads,  87 

J'enobscot   Central    (Electric).   55 

I'ensacola  &   Northeastern,  31 

I'eorla,   I'ekin  &   Southeastern,   Ij 

I'ere    Mariiuette    (Eric).    120 

Philadelphia   &   Reading,   05.    112 

Philadelphia  &  Schuylkill   Valley.  87 

Philadelphia,    Baltimore   &    Washington    (Penna.). 

100 
I'iiiladelphia   Rapid   Transit,   32,    79,    112 
IMilllppine  Railroads.  72.  87 
Pierre    &    I'"ort    Pierre    Bridge  Railway    Company, 

103 
Pierre,  Rapid  City   &  Northwestern    (C.   &  N.-W.), 

103,   135 
Pine  Bluff,  North  &  South,  150 
Pineville  &  Northern,  70 
I'lnev  River  &  Paiut  Creek.   15 
Pittsburg  &  Butler  Street  Railroad,  63 
Pittsburg  &  Cross  Creek,  63,  127 
Pittsburg  &  Lake  Erie.   03 

Pittsburg,  Binghamton  &  Eastern.    23.   55.    150 
Pittsburg,    Independence  &   Oklalioma,    167 
Pittsburg   Raihvays    (Electric).   55 
Plttsburg-San  Jose,  144 
Pittsburg,  Shawmut  &  Northern,  201 
Pittsburg  Subways.  63 
Pittsburg.   Westmoreland   &  Somerset,   32 
Plant  City,  Arcadia  &  Gulf.  55.  72 
Port   Angeles  &   Olympia,    176 
Port  Arthur  &  Houston   Short  Line.   103 
Portland    &    Brunswick    (Electric).    201 
Portland   &  Rumford   Falls.   87 
Portland  &  Seattle,  103 
Portland.  Nehalera  &  Tillamook,   48 
Providence   &  BurriilviUe   Street.    150 
Public   Service   Corporation.    8,   23 
Pueblo.  Oklahoma  t^ity  &  New  Orleans.  160 
Puyallup  Railroad,   72 
Puyallup    Valley    Traction,    95 

Quinnesec  &  Western,  55 

Raleigh  &  Pamlico  Sound,  120 

RedbluCf  &  Fallriver.  135 

Richmond  &  Chesapeake  Bay   (Electric),   167,  184, 

201 
Richmond.    Rappahannock   &   Eastern,    167 
Rio  Grande  Western,  63.   160 
Rock    Island,    .\rkansas    &   Louisiana    (C,   R.    I.    & 

P.)      160 
Rock-Island  Southern.  32 
Rockland,   Jasper  &  North-Western,  8 
Rockville.  Westport  &  Northwestern,  104 
Rogers  Southwestern,   201 

Sacramento  &  Lake  Tahoe,  112 

St.   Anthony,    103 

St.   Louis  i.*c  Hes  Moines.  72 

St.   Louis  &  North  Arkansas.   144 

St.  Louis  &  Northeastern  Traction,   112 

St.  Louis,  El  Reno  &  Western.  112 

St.  Louis.  Iron  Mountain  &  Southern,  15,  23,  32. 
48.  95 

St.   Louis.   Rocky  Mountain   &  Pacifle.   23,  95,  167 

St.  Louis  Southwestern.  160 

St.  Louis.  Vandalia.  Terre  Haute  &  Eastern  Trac- 
tion. 70,    112 

St.  Maurice  Vallev.  15.  23.  127.  150 

St.  Paul  &  Des  Moines.  8.  55 

Saginaw  &  Southwestern.   15 

Salt  Lake  &  Ogden    (Electric).  88 

San  Francisco.   Idaho  &  Montana,   167,   193 

Sangamon   Vallev,    15 

San  Pedro,  Los  Angeles  &  Salt  Lake,  16.  23.  80. 
176 

San  Saba  &  Colorado  Vallev.  96 

Seaboard   .\ir   Line.  63,   104.    112.   167.   184.   193 

Seattle  &  Eastern.  208 

Shamokin   &  Edffpwood    (Electric).   16 

Shawneetown  &   Western.   72 

Shelbvville  &  Ohio  River    (Electric).  63.   144 

Short  Line  Development  &  Construction  Com- 
panj-.   55 

Shreveport  &  Northeastern.  88,  135,  160 

Shreveport,   Eldorado  >^-  Memphis.   32 

Sioux  Citv  &  Treton    (P'lectric).  55 

Sioux  CitV,  Homer  &  Southern,  167 

Sioux  Falls  &  Western,  104 

Snowbird  Valley.  167 

Somerset   Railwav.   16 

Sonora    (So,   Pac),  144.  193 

South  &  Western,  96,   112,  128,   1S4.  201 

Suulhbound   Railroad,  63 

South  Carolina  Roads.  112 

Southeastern  .\rkansas.  32 

Southeastern  Railroad-  55 

Southern.  40,  55,  80,  96,  104.  128,  184 


Southern  Pacific,  03.  72.  88.  90.  135,  144.  160.  184, 

194.  208 
Southern  Traction,  88.  104 

South  Side  Coal  &  Iron  Company  of  Arkansas,  55 
South  Side  Coal  &  Railway,  48 
Somerset   Railway.   16 
.Sparks.  Moultrie  &  Gulf.  23 
.Spartanburg  &  Northern,   112 
Spokane  &  Inland  (Electric).  144 
Spokane-Columbia     River    Railroad    &    Navigation 

Company,  167,  200 
Spokane  International,  8,  32 

Springfield   Southwestern    (Missouri   Pacific),   80 
Standard  Coal  &  Railroad  Company,  80 
Stillmore  Air  Line,  80 
Stone  Canyon.   16 
Sumpter  Valley.  32 

Syracuse,  Lake  Shore  &  Northern    (Electric),  88 
Syracuse  Northern  Traction,  03 

Tacoma  Eastern,  32,  72 

Tacoma  Transit,  .".2 

Tallahassee   S..utheastern    (S.   A.   L,)    184 

Tennessee  &  (iulf.   167 

Tennessee  Railway,   55 

Tennessee  Central,  10 

Texas,  New  Mexico  &  Pacific.  120,  135 

Texas,  Oklahoma  &  Northwestern,  104 

Texas  Roads,  32.  40.  55,  80.  88,  112,  184 

Tidewater  &  Western,  23 

Tidewater  Railroad,  55.  150.  160.  184.  194 

Toledo  &  Jackson   (Electric),  32 

Toledo  &  Lima    (Electric),  48 

Toledo.  Defiance  &  Southern,  40 

Toledo.  Marshall  &  Northern.  184 

Tonopah  Terminal,  63,  104 

Trinitv  &  Brazos  Valley,  8.  55.  80 

Tulsa,  Texas  &  Gulf.  135 

Tulsa,  Tumersville  &  Texas.  88 

Ultima    Thule,   .\rkadelphia  &  Mississippi.  24 

Union  ( Pittsburg i,  80 

Union  &  Glenn  Springs.   88 

Union  Pacific,  104,  120.  128,  144.  168.  194,  201 

Union  Traction  Company  of  Iowa    (Electric).  128 

Uniontown  &  Wheeling  Short  Line.  144 

Valley  Railway.  72 

Vancouver,   Victoria  &  Eastern    (Great  Northern) 

63,  120.   194 
Vandalia,  32,  72,  88,  120 

Vincennes,  West  Baden  &  Louisville  Traction,  10-- 
Vinita  &  Western.  S.  88 
V'irginia  &  Carolina  Coast.  184.  201 
Virginia  &  Southwestern,  24.  SO.  168 
Virginia  Light  &  Power  Company.  88 
yirginia  Ore  &  Lumber  Company.  88 
Virginia  Peninsula.  120 
Virginia  Roads.  104 

Wabash.  24,   201 

Wabash  &  Rochester  Traction,   112 

Wabash-Pittsburg  Terminal.  32 

Waccamaw  Railroad.  63 

Wallowa  Vallev,  40 

Wallula  Pacific,  63.  136 

Warren.  Johnsville  &  Saline  River.  63 

Washington.  Baltimore  &  Annapolis   (Electric),  8( 

Washington  Roads.  120.  168 

Waterville  &  Oakland    (Electric),  144 

Waynesburg  Southern,  136 

West  Jersey  &  Seashore,  202 

West  Michigan,  55 

West  Texas  &  Northern.  168 

West  Virginia  Midland.  80 

Western  Maryland.  40.  63 

Western   Ohio    (Electric).    104 

Western  Pacific.  120.  136.  144,  194,  201 

White  River  Valley    (C,  M.  &  St.  P.),   150 

Wichita  Mountain  Traction,  194 

Wichita  Vallev,  96.  130 

Windsor,   Essex  &  Lake  Shore    (Electric).  120,  13( 

Wisconsin  Ontral.  100 

Wise  Terminal.  150 

Worcester  &  Providence  (Electric).  208 

Wyoming  &  North-Western   (C.  &  N.  W.),  136,  15i 

Wyoming  Central    (Chicago  &  North-Western),  5: 

Yazoo  &   Mississippi  Valley    (HI.   Cent.),  104,  128 

100 
Yellowstone  Park  (Union  Pacific),  24,  104,  128 
Yellowstone   Park   Railroad,   176 
Yosemite  Short  Line.  32 
Youngstown  &  Ohio  River,  208 
Y"ule  Creek,  55 

Zitacuaro-Xoconosco.  63 


GENERAL    RAIIROAD     NEWS. 
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.Mabama  Great  Southern,  136.  202 

.Vlaska  Central,  208 

Allegheny   Vallev,    100 

Alberta  Railroad  and   Irrigation.  56 

Arkansas  Southern,  SO 

Atchison,  Topeka  &  Santa  Fe.  16,  128,  208 

Atlantic  Coast  Line.  72.  1.50.  168 

.Aurora,  Elgin  &  Chicago  (Electric).  208 

lialtlmore  &  Ohii..  -.  .  ,, 
Itaugor  ft  Aroostook,  15 
Bangor  &  Northern.  56 
Beaver  Vallev  Traid.m 


4,  40,  96 

iO 


Boston  &  Maine,  88,  104,   128    160 
Boston,  Revere  Beach  &  Lvnn,  202 
Buffalo  &  Susquehanna  Railwav,  56,  144 
HulTalo.  Hamburg  &  -Vurora,  80 
Bulfaio  Railway  (Electric),  16 
Buffalo,  Rochester  &  Pittsburg   56,  136 
Bush  Terminal,   136 

Canada  .\tlantlc,  112 
Canadian   Northern.  32.  120,  160 
Canadian   Pacifle,   63.   150.   202 
Carolina  Northern.  72,  136 
'"eniral  of  Canada.  56 


Central  of  Georgia,  24,  56,  63,  128 
Central   of   New   England,   96 
Central  of  New  Jersey,  8,  32 
Central  Pacific,   128 
Chateaugay  &  Lake   Placid,   63 
Chesapeake  &   Nashville,  120 
Chesapeake  &  Ohio,  56 
Chicago  &  .\Iton,  8.  SO,  96.  144 
Chicago  &  Eastern  Illinois,  S.  112.  160 
Chicago  &  North-Western,  8,  88,  208 
Chicago  &  Western  Indiana,  40 
Chicago.  Cincinnati  &  Louisville,  202 
Chicago  Electric  Traction,  104 
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Chicago,  Gi-eat  \\'estern.   50,  88 

Chicago.   Indianapolis  &  Louisville.  104 

Chicago,  Milwaukee  &  St.  I'aul,  168,  176,  208 

Chicago.  Kocl!  Island  &  Pacific,  80,  16S,  202 

Chicago,    St.    Paul,   Minneapolis  &  Omaha,   56 

Chicago   Southern,   56 

Chicago  Terminal  Transfer,  8,  96,  136 

Chicago  Union  Traction.  48 

Choctaw  Railway  &  Lighting  Company,  32 

Cincinnati,   Flemingsburg  &  Southeastern,  40 

Cincinnati.  Hamilton  &  Dayton,  16.  184,   194,  202, 

JOS 
Cleveland,   Cincinnati,   Chicago  &  St.   Louis,   8,   24, 

4S,   56.   li'.s 
Colorado   ■&   Southern,    56 
Consolidated   Railway    (N.  Y.,   N.  H.  &  H.).   8,  63, 

80,  112.   128.   144 
Cripple  Creek  Central.  24 
Cuba  Railroad,  32,  136 
Cumberland  River  &  Nashville,  144 

Uanville.  Urbana  &  Champaign   (Electric),  32 

Delaware  &   Hudson,   72.  IGS.   184 

Delaware.  Lackawanna  &  Western,  184 

Denver  &  Rio  Grande,  202 

Detroit  &  Mackinac,   150 

Detroit,  Toledo  &  Ironton,  16,  168,  208 

Dominion  Atlantic,  120 

Duluth,  South  Shore  &  Atlantic,  128 

Duluth.  Virginia  &  Rainy  Lake,  208 

East  Tennessee  &  Western  North  Carolina,  8 
Erie,  40,   120,  184 

Farmville  &  Powhattan,  24 

Gainesville  &  Gulf,  63 

Gainesville  Midland,  150,  168 

Galveston.  Harrisburg  ■&  San  Antonio,   24,  56.  63, 

120 
Grand  Trunk,  112.  168 
Great  Northern,   16,  88,   120,  128 
Green  Bav  &  Western,  8 
Gulf  &  Ship  Island,  128 

Hampshire  &  Worcester  Street.  80.  128 
Hartford  Street  Railwav  (Connecticut),  56 
Helena  Light  &  Railway.  168 
Hocking  Valley,  16,  48 

Illinois  Central,  136,  150 

Indian  Territory  Traction,  32 

Indianapolis.  Shelbyville  &  Southwestern  Traction, 


Kansas  Citv,  Fort  Scott  &  Memphis.  48 

Kansas  City.  Mexico  &  Orient,  SO.  96 

Kansas  Citv,  Mexico  &  Orient  of  Texas,  104 

Kansas  City  Southern,  184,  208 

Kanawha  &  Michigan  (Toledo  &  Ohio  Central),  184 

Kentucky  &  Tennessee,  104 

La  Fayette,  40 

Lake  Shore  &  Michigan  Southern,  48.  56,  136,  160 

Lake  Shore  Electric,  96 

Lehigh  Valley,  24,  64,  80,  128.  136 


Lehigh  Val'ey  Transit   (Electric),  40,  64 
Little  Kanawha,  144 
Long  Island,  S.  144 
Louisiana  &  Arkansas,  150 
Louisville  &  Nashville.  24.   12S 

Mahoning  &  Shenango  Railway  &  Light  Company, 

Maine  Central   (Boston  &  Maine),  88 

Manila  &  Dagupan,  144 

Manistique,  Marquette  &  Northern,  72,  104 

Massachusetts  Electric,  202 

Massachusetts  Electric  Companies,  32,  72 

Metropolitan  Street  Railwav   (New  York  I,  168.  208 

Mexican   Central.   56.   64,   SO,   202 

Michigan   Central,  56 

Millen  &  Southwestern,   10 

Milwaukee  Electric  Railway  &  Light  Company,  194 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  64 

Missouri,  Kansas  &  Texas.  32,  40,  56 

Missouri  Pacific.   24 

Mobile  &  Ohio.  144 

Mobile,   Jackson  &   Kansas  City,   136 

Mohawk  Valley  Comp-any,  202 

Morris  County  Traction  (Electric).  40 

Nashville,  Chattanooga  &  St.  Louis,  96,  120 

National  of  Mexico.   96 

Nevada  &  California.  136 

Newark  Passenger  Railway.  194 

Newburgh.  Dutchess  &  Connecticut.   SO 

New  Jersey  &  Hudson  River  Railroad  &  Ferry  Com- 
pany, 64 

New  Orleans  Great  Northern,  88 

New  Orleans  Terminal.  16 

New  York  vV:  Ottawa   (N.  Y.  C.  &  II.  R.),  32 

New  York  Central  &  Hudson  River,  8,  16,  32,  80, 
104,   120,    160,   168.    194 

New  York  Citv  Railway  Companv,  168 

New  Y'ork,  New  Haven  &  Hartford.  24.  40,  96,  120, 
160,  168 

New  Y'ork,  Ontario  &  Western,   8.  64.   112,  208 

Norfolk  &  Western,  136,  150 

North  Coast,  208 

North  Pennsylvania    (I'hil.Tdelphia   &  Readin.^),  64 

Northern   Slaine   Seaport.    Ss 

Northern  Pacific.  176 

Northern  Securities,  194 

Northern  Texas  Traction   ( Electric),  96 

Nova  Scotia  Eastern.  64 

Oakland  Traction.  64 
Oregon   Short  Line,   104 

Pacific  Coast,  128,  136 

Panama,   176 

Panhandle  &  Oulf,   104 

Pennsylvania  Company.  112.   136.   144.  160 

Pennsylvania  &  Mahoning  Valley  (Electric),  72 

Pere   Marquette.   194.  202 

Philadelphia   &   Reading.    S.    24 

Philadelphia  &  Western.  72 

Philadelphia   Company.   176.   184 

Philadelphia  Rapid  Transit.  48 

Philippine  Roads.  202 

Pittsburg.    Binghamton  &   Eastern.   24 

Pittsburg.  Shawmnt  &  Northern.  40 


Pittsburg,  Youngsi.>wn  Ji:  .\-litabula, 
I'lacerviUe  &  Lake  Tahoc.  ii; 
Port  Angeles  I'acidc.  72 
Portland  &  Rumlord  Falls,  '.m; 
Pullman  Company,  130 

Uuebec  Southern,  112    160 
tjuincy,  Carroiiton  &  St.  Louis,  80 

Raleigh  &  Charleston,  150 

Raleigh  &  Southport,  S 

Reading,  150 

Reidsville  &  Southeastern,  112 

Richmond-Washington  Companv 

Kio  Grande.  24 

Rutland.  208 

St.  Joseph  &  Grand  Island,  144 

St.  Louis  &  San  Francisco.  8,  32.   176 

St.  Louis,  Iron  Mountain  &  Southern,   16 

St.  Louis.  Rocky  Mountain  &  I'aclHc  Company,  16 

St.  Louis  Southwestern.  56.  64,  120 

St.    Louis   Transit.    8(1 

Schuylkill  River  East  Side.  72 

Seaboard  Air  Line.  194.  208 

Seaboard  Company.  48 

Southern,    130.    202,    208. 

Southern   Indiana.   176 

Southern  Pacific.   10.  80.  .SS.  150 

,Spokane  International.  16 

Stamford    (Conn.)    Railway    (Electric).    SO 

Temiskaming  ,&  Northern  Ontario.   104 

Tennessee  Central,  136.  160 

Terminal  Railroad  Association  of  St.  Louis.  120 

Tidewater  ■&  Western.  24 

Toledo  &  Ohio  Central.  96 

Toledo  &  Western    (Electric).  8S 

Toledo.  Peoria  &  Western,  96 

Toledo   Railways  &  Light    (Electric),   128 

Toledo,  St.   Louis  &  Western.  184 

Tractional  Company.   64 

Trinity  &  Brazos  Valley.  48 

Union  Pacific.  32.  150.  184.  194 
United  Railways  of  Havana.  136 
United  Traction  &  Eiecti'ic  Company,  202 
United    Traction    Companv    of    Albany    (Electric), 
16S 

Vandaiia,  24 

Mrginia  &  Carolina  Coast.  SO 

Virginia  &  Truckee,  32 

Wabash,   96.   128,   144 

Westein  Maryland.  16.  24.  32,  40,  56.  96.  176.  184 

Western  New   York  and  I'ennsylvania,   168 

Western  of  Havana.   144 

Western   Pacific.  8,  72.  96.   128.   136 

West  Jersey  &  Seashore,  88 

Wheeling  &  Lake  Erie.  64.  112 

Wilkesbarre  &   Hazleton.  48 

Wisconsin   &   Michigan,   48,   88 

Wyoming  Central,  88 


&  Light  Company,  72 
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It  The  Railroad  Gazette  at  83  Fulton  Street,   New  York 
Building,  Chicago,  and  Queen  Anne's  Chambers,  Westminster    London 


THE  BRITISH  AND  EASTERN  CONTINENTS 
edition  of  the  Railroad  Gazette  I'-s  published  each 
Friday  at  Queen  Anne's  Chambers,  Westminster, 
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Good  reputations  are  often  ruined  in  a  night,  as  they  are  often 
■ft-on  in  a  day,  but  good  character  is  stable.  Those  who  have  known 
Mr.  John  F.  Wallace  well — and  there  are  thousands  who  have  a 
more  or  less  intimate  acquaintance  with  his  high  qualities — cannot 
reconcile  this  knowledge  with  the  intemperate  scoring  in  which 
Mr.  Secretary  Taft  has  indulged.  Surely  all  his  admirers  will  agree 
■with  the  remark  of  one  who  knows  him  best,  made  immediately  after 
reading  the  Secretary's  statement:  "William  Taft  has  not  described 
John  Wallace."  The  situation  is  pitiful.  Here  is  a  man  of  great 
accomplishment  who  has  spent  a  long  life  in  doing  good  work  with 
distinguished  ability,  beyond  criticism  both  as  to  motive  and  re- 
sults. He  is  honored  with  an  appointment  that  was  rightly  regarded 
as  one  of  the  highest  rewards  of  a  great  engineer.  After  a  brief 
service  he  comes  to  his  superior  officer  to  give  his  reasons  for  re- 
signing and  finds  that  officer  in  a  rage,  not  at  all  interested  in  the 
reasons  for  the  resignation,  but  indignant  at  the  fact,  and  with  a 
prepared  libelous  address  to  him  which  is  at  once  given  to  the 
press.  It  is  easy  for  a  Cabinet  officer,  one  of  unusual  power  and 
repute,  to  break  the  heart  of  a  subordinate,  but,  lacking  a  previous 
careful  investigation  of  the  facts  and  deliberate  judgment,  it  was  an 
unwise  and  brutal  use  of  power.  Mr.  Wallace  is  a  cruelly  wounded 
man,  and  his  loyal  friends  will  need  to  know  that  he  has  done 
wrong  before  they  believe  it.  Nevertheless,  it  seems  clear 
that  he  made  a  mistake  in  the  specific  manner  in  which 
he  managed  his  resignation.  It  was  too  abrupt,  and  the 
order  in  which  the  facts  came  to  the  public  Indicated  a 
primary  consideration  for  his  own  interest  rather  than  patriotism. 
The  chief  engineer  of  the  Panama  Canal  Commission  is  not  a  gen- 
eral at  the  front,  and  he  has  a  right,  which  should  be  unquestioned, 
to  sever  his  connection  with  the  enterprise  of  which  he  is  the  operat- 
ing head.  But  it  is  undoubtedly  true  that  his  work  has  a  govern- 
mental— a  national — character,  which  carries  certain  implied  obli- 
gations not  specified  by  contract,  and  not  present  in  ordinary  cor- 
porate positions.  Not  only  the  President  and  his  cabinet,  but  the 
whole  American  people,  feel  keenly  the  responsibility  of  the  task 
at  Panama,  and  the  importance  to  the  national  reputation  of  suc- 
ceeding where  another  nation  has  failed.  Mr.  Wallace  doubtless 
saw  that  the  principal  part  of  the  work  could  be  carried  on  without 
him;  he  doubtless  failed  to  appreciate  the  moral  effect  of  a  pre- 
cipitate resignation;  of  placing  private  duty  above  public  duty, 
on  everyone  of  his  associates  and  fellow  workers.  It  is  easy  to  say 
that  the  necessary  resignation  of  a  chief  engineer  should  not  be 
made  in  a  way  that  would  damage  the  esprit  de  corps,  yet  at  least 
in  the  early  stages  of  the  work  Mr.  Wallace  had  no  more  important 
task  than  to  maintain  the  morale  of  his  forces. 


able  material.  Those  learned  in  forestry  tell  us  that  before  the 
middle  of  the  present  century  our  forests  will  be  denuded  by  the 
present  increasing  rate  of  use.  Canada  has  unmeasured  forests  of 
coniferous  trees,  whose  logs  will  float  and  come  to  market  cheaply. 
Most  of  these  forests  are  doing  no  good  in  the  world  except  to 
protect  the  soil.  Their  trees  have  arrived  at  the  limit  of  natural 
production,  for  death  and  decay  keep  even  pace  with  the  natural 
growth.  Virgin  forest  is  benefited,  not  injured,  by  cutting  out  the  big 
trees.  Broadly,  therefore,  for  the  benefit  of  mankind,  as  well  as 
for  individual  railroad  interests,  the  Canadian  forests  will  bear  look- 
ing into.  Specifically,  a  variety  of  Norway  pine,  known  locally  as 
"Princess  pine,"  is  found  in  quantities  described  as  "inexhaustible," 
near  enough  to  the  border  to  cost  little  for  transportation  here. 
It  is  a  comparatively  dwarfed  Norway,  slower  of  growth  and 
heavier.  These  Princess  pine  ties,  7  in.  x  9  in.  x  8  ft.,  can  be  de- 
livered at  a  profit  to  railroads  in  the  northern,  easterly,  states  for 
something  less  than  50  cents  each,  and  this  includes  the  rather  oner- 
ous ad  valorem  duty  on  importation.  The  wood  "looks"  as  if  it 
might  be  the  best  soft  wood,  spike-holding,  tie  known.  This  is  not  a 
scientific  statement,  and  the  subject  needs  further  careful  examin- 
ation. Effective  creosoting  can  now  be  done  for  within  20  cents  per 
tie,  so  that  this  70-cent  tie  may  be  expected  to  be  protected  perma- 
nently against  decay,  while  its  fibre  gives  promise  of  a  life  of  more 
than  fourteen  years  under  heavy  traffic.  The  cost  of  a  Georgia 
pine  tie  is  60  cents — more  or  less — and  it  is  not  commonly  expected 
to  last  more  than  nine  years.  It  usually  costs  as  much  as  15  cents 
to  transport  and  substitute  a  new  tie.  Anyone  can  figure  out  the 
rest  of  this  arithmetic,  so  that  it  need  only  to  be  learned  whether 
or  not  the  Princes.s  pine  ties  may  have  some  practical  defects. 


A  suggestion  about  creosoted  ties:  They  have,  in  the  past, 
cost  too  much,  and  attention  has  been  given  to  the  possibility  of 
using  the  cheaper  woods  found  in  the  United  States.  We  do  not 
need  to  limit  ourselves  to  the  United  States  in  the  search  for  avail- 


Russian  newspapers  intimate  that  some  of  the  state  railroads 
may  be  sold  to  corporations  or  pledged  for  loans  to  the  state.  About 
12  years  ago  the  government  began  acquiring  railroads,  and  has 
now  built  up  a  great  state  system,  though  the  policy  followed  did 
not  indicate  that  an  exclusively  state  .system  was  aimed  at,  at 
least  not  at  present.  Most  of  the  railroads  built  by  companies  had 
dividends  guaranteed  by  the  government,  and  its  experience  with 
them  seemed  in  many  respects  highly  unsatisfactory.  That  the 
railroads  worked  by  the  state  have  been  less  or  more  so  is  not 
easy  to  decide,  as  many  of  them  have  been  such  as  private  enter- 
prise would  be  least  likely  to  undertake  without  a  guarantee.  From 
the  accounts  published,  it  would  seem  that  very  great 'advantage 
might  result  from  a  businesslike  administration;  but  Americans 
and  western  Europeans  are  not  likely  to  appreciate  the  difficulties 
in  the  way.  In  one  respect  Russia  has  avoided  dangers  which  have 
wrecked  hundreds  of  millions  of  capital  in  this  country:  it  has  not 
permitted  the  building  of  too  many  railroads  in  the  same  territory. 
Its  railroads  do  not  crowd  each  other  even  in  the  most  productive 
districts.  Thus  they  have-on  the  average,  what  we  would  call 
large  earnings,  though  fares  and  freight  rates  are  among  the  lowest 
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In  the  world.  EiimiHan  Russia  south  of  the  latitude  of  St.  Peters- 
burg ought  to  be  iiMe  to  support  three  times  as  much  railroad  as 
It  has  now.  Tli".-  very  long  hauls  from  farm  to  station  must  re- 
quire a  large  part  of  the  time  of  men  and  teams,  and  offset  the 
low  freight  rates.  But  the  American  capitalists  who  may  be 
tempted  by  thi-  prospects  there  must  bear  in  mind  that  Russia  and 
Russians  are  very  different  from  America  and  Americans.  A  new 
railroad  here  with  fertile  country  for  15  or  20  miles  on  each  side 
for  which  it  serves  as  almost  the  sole  outlet  is  sure  to  have  its 
traffic  grow  with  very  great  rapidity.  There,  the  country,  though 
so  far  from  cheap  transportation  to  market.  Is  likely  to  have  been 
occupied  and  cultivated  after  a  fashion  for  a  century  at  least,  and 
the  production  will  be  changed  comparatively  little  and  very  slowly 
when  it  becomes  more  profitable. 


TROLLEY  FARES  AND  EARNINGS 


In  one  of  the  International  Railway  Congress  issues  of  the 
Railroad  Gazette  a  paper  was  printed  tabulating  the  rates  of  tare 
charged  on  certain  through  trolley  runs.  Since  that  time  this  in- 
quiry has  been  carried  further  and  returns  have  been  tabulated 
from  a  number  of  other  interurban  lines  (58  in  all)  representing 
every  part  of  the  country.  The  average  fare  per  mile  on  these  58 
through  services  is  1.38  cents.  The  list  purposely  excluded  the  rate 
of  fare  on  the  purely  urban  services  of  city  lines.  The  passenger 
who  travels  the  full  distance  possible  for  a  five-cent  fare  in  New 
York  or  Chicago,  by  making  use  of  all  the  transfer  privileges  that  are 
allowed  him,  will  bring  his  average  rate  per  mile  to  a  figure  consid- 
erably less  than  half  this  average.  The  additional  fact  that  city 
lines  do  so  large  an  amount  of  business  in  furnishing  rapid  transit 
as  a  convenience  to  persons  wishing  to  travel  only  a  short  distance, 
paying  a  minimum  fare  of  five  cents,  makes  it  quite  impossible  to 
reduce  purely  urban  fares  to  any  mileage  basis  for  consideration, 
but  the  returns  from  these  58  interurban  roads  would  certainly 
seem  to  indicate  that  there  is  a  living  profit  in  carrying  passengers 
by  trolley  at  a  rate  well  under  a  cent  and  a  half  a  mile. 

The  arrangement  of  the  principal  trolley  companies  in  the 
United  States  in  order  of  their  gross  earnings,  which  appears  in  the 
recent  Issue  of  American  Street  Railway  Investments,  adds  some 
interesting  data  about  the  operating  profits  of  electric  lines,  although 
no  effort  is  made  to  separate  city  from  interurban  roads.  In  1904. 
according  to  these  figures,  there  were  43  companies  with  gross  re- 
ceipts of  over  one  million  dollars;  the  New  York  City  Railway  Com- 
pany heading  the  list  with  gross  earnings  of  $21,894,004,  and  the 
Philadelphia  Rapid  Transit  Company  coming  second  with  gross 
earnings  of  $16,096,362.  In  1903  there  were  42  companies  which 
earned  over  one  million  dollars;  thus  only  one  additional  company 
has  come  into  this  class  during  the  year;  but  the  aggregate  gross 
earnings  of  those  included  amounted  in  1904  to  $198,644,802.  as 
against  $169,394,001  in  1903.  There  were  30  companies  in  1904  that 
earned  between  $500,000  and  $1,000,000,  as  against  26  companies  in 
this  same  class  in  1903,  and  the  gross  earnings  were  $21,483,088,  as 
compared  with  $18,019,575.  The  companies  having  gross  receipts 
between  $100,000  and  $500,000  numbered  144  in  1904  and  100  in 
1903,  and  earned  $31,783,234  in  1904  and  $22,875,139  in  1903.  There 
were  106  companies  that  earned  between  $50,000  and  $100,000  gross 
in  1904,  as  against  91  companies  in  1903,  and  they  earned  $7,661,972 
as  against  $6,428,530.  The  last  classification  is  that  of  companies 
with  gross  receipts  between  $25,000  and  $50,000.  Of  these  there 
were  82  in  1904  and  51  in  1903,  and  the  gross  earnings  were  $3.- 
183,982  as  against  $1,871,719.  These  figures  are  unfortunately  not 
accurate.  The  1903  figures  were  apparently  revised  for  the  current 
year,  as  they  do  not  tally  with  the  1903  figures  given  in  last  year's 
collaboration;  but  it  is  impossible  to  use  the  new  compilation  of  the 
results  for  1903  because  the  companies  which  have  passed  the  boun- 
daries of  a  new  class  during  the  past  year  are  not  included  in  the 
returns  for  the  previous  year  of  the  class  they  have  left.  Therefore, 
it  has  been  possible  to  use  only  the  new  totals  of  the  1904  volume 
as  compared  with  the  new  totals  of  the  1903  volume.  In  spite  of 
this  defect,  the  returns  possess  sufficient  value  to  be  very  interesting. 
Of  the  43  companies  compared  in  the  first  class  (those  earning 
one  million  dollars  or  over),  only  four  showed  decreases  from  1903, 
and  these  decreases  were  not  important  in  any  case.  Of  the  30  com- 
panies in  the  next  class,  only  two  showed  apparent  decreases.  Of 
the  144  companies  earning  between  $100,000  and  $500,000  in  1904,  all 
Increased  over  the  year  previous  except  17;  while  taking  the  last 
two  classes  on  the  list  together— representing  188  companies  total— 
151  increased  In  gross  and  37  decreased.  The  total  earnings  of  the 
companies  listed  in  1904  amounted  to  $262,712,078.     The  total  earn- 


ings of  the  trolley  roads  in  these  same  classifications  two  years  ago 
(in  1902)  amounted  to  $201,593,401. 

No  good  figures  are  obtainable  to  show  the  expenses  of  these 
same  roads  in  the  aggregate.  Certain  prominent  lines  made  a  bad 
showing.  For  example,  the  Massachusetts  Electric  Companies  came 
out  last  year  with  a  deficit,  after  paying  reduced  dividends,  in  place- 
of  a  small  profit  balance  in  1903  and  a  handsome  profit  in  1902. 
Other  companies,  such  as  the  United  Traction  Company,  of  Albany, 
have  been  able  to  keep  down  both  operating  expenses  and  interest 
charges  so  as  to  show  handsome  increases  in  net  income  and  sur- 
plus, year  by  year.  It  is  unfortunate  that  the  form  of  returns  made 
by  the  trolley  roads  throughout  the  country  is  not  uniform,  so  that 
careful  aggregate  statistics  of  anything  except  gross  earnings  are 
very  hard  to  obtain. 

An  interesting  commentary  on  the  prevailing  low  fares  on  inter- 
urban" lines  has  recently  been  made  in  the  form  of  an  agreement 
between  the  lines  covering  a  considerable  portion  of  Ohio  to  raise 
their  minimum  rate  to  two  cents  a  mile.  Twenty-one  lines  came 
into  this  agreement  and  proposed  to  sell  interchangeable  mileage 
tickets  which  are  to  be  good  throughout  Ohio,  Indiana  and  Michigan 
(Railroad  Gazette,  May  12,  1905).  With  the  Ohio  agreement  in  mind, 
together  with  the  record  of  gross  earnings  and  of  fares  charged, 
the  figures  at  hand  suggest  some  interesting  questions,  though  they 
do  not  ans*er  them.  It  is  apparent  that  prevalent  trolley  fares 
are  regularly  made  on  a  considerably  lower  basis  than  is  thought 
possible  by  steam  railroads;  also  that  gross  earnings  have  been 
increasing  very  rapidly  on  the  electric  properties  throughout  the 
country.  The  thing  which  is  perhaps  most  necessary  to  know  in 
forecasting  the  financial  futuie  of  these  roads  is  whether  the  prop- 
erties, viewed  as  a  whole,  are  being  sufficiently  well  maintained  out 
of  earnings  so  that  increased  capital  expenditure  will  not  be  neces- 
sary except  where  it  may  be  expected  to  bring  in  new  earnings. 
If  they  are  not — and  there  is  reason  to  fear  that  in  many  instances 
this  is  the  case — another  Interesting  thing  to  know  is  whether 
their  earnings  can  be  substantially  increased  by  increases  in  fares, 
or  whether  low  cost  of  transportation  is  their  chief  source  of  busi- 
ness. The  recent  action  of  the  Cleveland  lines  will  go  a  long  way  to 
help  determine  this.  It  seems  quite  safe  to  hazard  a  guess  that  the 
interurban  lines  have  made  themselves  such  a  modern  necessity 
by  reason  of  their  convenience,  that  they  will  be  able  to  hold  their 
business  with  a  considerable  increase  in  fares  charged. 


RAILROAD  MOTOR  CARS. 


European  practice  and  progress  in  the  use  of  rail  motor  cars 
has  been  described  and  discussed  frequently  in  these  columns 
in  the  past  year,  and  the  field  existing  for  their  extended  use  in  this 
country  and  some  of  the  advantages  to  accrue  therefrom  have  been 
pointed  out.  The  general  awakening  of  American  roads  to  an  in- 
creasing appreciation  of  the  possibilities  attending  a  proper  devel- 
opment of  this  matter  is  evidenced  by  the  many  efforts  being  made 
to  produce  serviceable  designs  of  autocars  for  steam  road  service. 
In  recent  issues  brief  descriptions  have  been  presented  of  two 
American  designs  of  cars,  which  represent  two  of  the  three  avail- 
able types,  namely,  steam,  gasolene  and  gasolene-electric.  Several 
designs  of  the  second  type — gasolene — are  already  well  developed, 
the  most  notable  being  the  Union  Pacific  car,  described  In 
this  week's  paper.  Although  these  three  designs  will  each  be  used 
on  a  different  road,  and  the  different  conditions  of  working  will 
preclude  making  any  but  general  comparisons,  the  results  from  the 
trial  of  each  in  service  will  be  awaited  with  considerable  interest. 
The  Union  Pacific  car  has  been  working  for  about  three  months, 
but  up  to  the  present  no  systematic  tests  have  been  made  to  deter- 
mine accurately  its  cost  of  operation  in  the  service  for  which  it  is 
intended.  However,  the  results  of  such  trials  as  have  been  made 
thus  far  with  it,  prior  to,  and  during  a  leisurely  trip  from  Omaha 
to  Portland,  Ore.,  where  it  will  go  into  reguar  service,  have  satisfied 
the  Union  Pacific  officers  so  well  that  six  more  cars  are  being  built 
of  larger  capacity  and  containing  such  improvements  as  have  thus 
far  shown  themselves  to  be  desirable.  Unofficial  reports  credit  the 
car  with  a  gasolene  consumption  averaging  3  quarts  per  car  mile;  the 
car  has  capacity  for  twenty-five  passengers.  The  gasolene-electric 
car  built  for  the  St.  Joseph  Valley  Traction  Company  by  F.  M. 
Hicks  &  Co.,  described  April  21st.  is  now  making  22  miles  a  day, 
hauling  a  45  ft.  trailer  and  some  freight  cars,  on  a  gasolene  consump- 
tion per  car  mile  also  of  3  quarts.  The  gasolene  engine  is  70  h.  p., 
and  in  factory  tests  showed  a  consumption  of  one  pint  of  gasolene 
per  horsepower  hour. 

In  discussions  of  the  merits  of  the  three  types  of  motor  cars. 


Jlly  7,  1905. 
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it  is  not  surprising  to  find  that  many  motive  power  officers  lean 
toward  the  steam  car,  expressing  a  belief  that  in  the  end  it  will  be 
found  more  practical  and  satisfactory  from  the  operating  and 
maintenance  standpoints  than  either  of  the  other  two  types.  It  has 
been  suggested  by  some  that  in  a  steam  car  burning  crude  oil 
would  probably  be  found  the  ultimate  solution  of  the  rail  motor  car 
problem.  They  point  to  the  good  results  in  locomotive  practice  witn 
crude  oil  in  boilers  not  designed  for  its  use,  and  argue  that  with  a 
boiler  scientifically  designed  to  burn  the  oil  to  the  best  advantage, 
a  chief  present  difficulty  of  the  steam  cars  would  be  overcome.  On 
a  horsepower  hour  basis  the  cost  of  operation  by  crude  oil  Is  consid- 
erably greater  than  with  coal,  but  less  than  with  gasolene,  at  j^resent 
prices  for  these  fuels.  The  steam  car  is  evidently  the  preferred  type 
in  England  at  present,  despite  the  fact  that  they  use  a  fireman,  and 
a  petrol  car  can,  therefore,  be  operated  with  one  man  less,  or  only 
two  in  the  crew.  But  the  production  of  steam  designs  which  enable 
the  services  of  a  fireman  to  be  dispensed  with  causes  this  disad- 
vantage of  difference  of  crews  to  disappear,  the  Ohio  River  &  Co- 
lumbus car,  described  June  16th.  being  of  that  sort.  Two-men  crews, 
are.  of  course,  out  of  the  question  with  steam  roads  where  the  motor 
car  service  supplements  the  regular  train  service,  three  men,  at  least, 
being  necessary  to  meet  train  rule  requirements.  The  Chicago  & 
Alton  gasolene-electric  car  will  carry  a  third  man  in  the  capacity 
of  flagman.  For  a  steam  car  in  such  service,  this  third  man  would 
have  to  be  a  fireman,  as  the  need  of  keeping  constant  lookout 
ahead  would  make  it  unsafe  to  require  the  engineman  to  give  any 
attention  to  the  fire. 


May  Accidents. 


The  condensed  record  of  the  principal  train  accident*  which 
occurred  In  the  United  States  in  the  month  of  May,  printed  in  an- 
other column,  contains  accounts  of  12  collisions,  25  derailments,  and 
two  other  accidents.  Those  which  were  most  serious,  or  which  are 
of  special  Interest  by  reason  of  their  causes  or  attending  circum- 
stances, occurred  as  follows: 

Killed.       Injured. 

6th     Harrisburg,   Tex 2  0 

nth     Lochiel,  Pa 23  109 

nth     Warren,  Pa '2.  2 

12th     Weatherford,    Tex 0  20 

19th     Kosoma,  Ind.  Ter 0  15 

The  Harrisburg  (Pa.)  disaster,  the  second  in  the  above  list,  has 
already  been  reported  in  the  Railroad  Gazette  (May  19,  page  163, 
General  News  Section,  and  June  2,  page  594).  No  additional  facts 
of  Importance  have  come  out  since  except  that  (1)  the  train  was 
composed  of  68  cars,  exactly  one-half  of  which  were  air-braked;  (2) 
the  engineman  applied  the  air-brakes  only  moderately  (5-lb.  reduc- 
tion 01  pressure),  and  (3)  the  grade  was  slightly  descending. 
Whether  or  not  the  car  that  buckled  was  weaker  than  those  behind 
it  is  a  point  on  which  no  information  is  vouchsafed.  Since  the 
accident  the  Pennsylvania  has  issued  revised  regulations  for  the 
transportation  of  explosives.  Such  shipments  must  be  carried  only 
in  perfect  cars,  in  trains  of  not  over  30  cars,  two-thirds  air-braked; 
near  the  middle  of  the  train  but  not  within  10  cars  of  the  engine. 

The  derailment  at  Harrisburg,  Texas,  on  the  6th,  was  of  a  kind 
which  has  become  rather  familiar  in  the  accident  records  of  the 
Southwest — that  In  which  a  furious  fire,  fed  by  a  tender-full  of  oil, 
quickly  destroys  the  wrecked  cars.  The  Warren  (Pa.)  collision  il- 
lustrates once  more  the  weak  and  ineffective  way  in  which  we  carry 
out  the  principle  of  having  two  men  of  equal  authority — a  conduc- 
tor and  engineman — look  out  for  the  safety  of  trains. 

The  number  of  electric  car  accidents  reported  in  the  newspapers 
as  occurring  In  the  month  of  May  was  23,  in  which  eight  persons 
were  killed  and  184  Injured.  There  was  the  usual  variety  of 
causes,  including  the  failure  of  power  while  cars  were  standing  on 
railroad  crossings  and  brakes  failing  on  steep  grades.  Among  the 
€lectric-car  accidents  was  a  collision,  near  Clearwater,  S.  C,  which 
vividly  illustrates  the  way  in  which  the  movement  of  heavy  cars  on 
steep  grades  is  entrusted,  on  electric  roads,  to  men  who  by  reason 
of  limited  experience,  or  lack  of  experience,  are  unfit  for  such  a 
delicate  duty.  In  this  case  two  men  were  killed  and  six  were 
injured,  two  of  them  fatally.  An  Augusta  paper  thus  reports  the 
circumstances: 

"Last  night  shortly  after  dark  a  special  crew,  composed  of 
Motorman  A.  A.  Whitmore,  Conductor  Gay  and  a  negro  brakeman, 
left  the  power  house  and  proceeded  to  Clearwater,  after  a  car  of 
coal,  to  pull  back  to  the  power  house.  The  trip  out  was  success- 
fully made,  and  the  coal  car,  a  heavy  affair  of  the  Louisville  & 
Nashville  railroad,  was  attached  to  the  express  car,  which  the  special 
crew  was  operating.  The  trip  back  to  the  power  house  was  about 
successfully  made  when  the  coal  car  started  on  its  runaway  career. 
The  brakeman  was  down  and  opening  the  switch  on  to  which  the 
car  was  to  be  run.  The  switch  had  to  be  backed  on  to,  and  evi- 
dently in  going  over  it,  the  coupling  broke  loose.  The  heavy  coal 
car  started  down  the  hill,  increasing  its  momentum  at  every  turn 


of  the  wheels.  The  crew  were  unable  to  catch  the  car.  They 
jumped  to  another  and  lighter  power  car  and  attempted  to  overhaul 
the  runaway,  but  were  unsuccessful.  .  .  .  Those  left  to  tell  the 
tale  of  the  collision  can  only  say  that  it  occurred.  The  first  they 
knew  of  their  danger  was  when  they  felt  the  shock  of  the  collision. 
There  was  no  other  warning.  They  do  remember  that  the  brakes 
were  suddenly  applied.  The  number  of  seriously  injured  was  lim- 
ited only  by  the  fact  that  but  few  were  on  board.  All  in  the  car 
were  caught  like  rats  in  a  trap.     There  was  no  escape." 


The  Journal,  of  Atlanta,  Georgia,  says:  "The  state  legislature 
should,  at  the  coming  session,  take  up  the  question  of  popular 
election  of  the  railroad  commissioners.  These  offices  should  be  held 
directly  from  the  people.  It  should  not  be  possible  to  use  them  as 
political  assets.  The  office  of  railroad  commissioner  is  one  of  the 
most  important  in  the  state.  The  commission  may  exercise  great 
power  over  the  commercial  and  Industrial  destinies  of  the  ccimmon- 
wealth.  If  the  board  is  elected  by  the  people  it  will  be  more  respons- 
ive to  the  popular  demand  and  more  zealous  in  its  advocacy  of 
the  popular  interest,  while  if  it  is  composed  of  men  selected  for  the 
payment  of  political  debts  its  members  may  feel  inclined  to  let  the 
public  interest  go  and  cleave  to  the  political  elements  to  whom 
they  owe  their  tenure  of  office.  If  the  railroad  interests  are  able  to 
dominate  the  politics  of  the  state  so  far  as  to  control  a  number  of 
the  chief  executive  offices,  the  railroad  commission,  which  holds  its 
office  by  appointment,  will  likely  be  a  great  deal  more  zealous  in 
looking  after  the  railroad  interests  than  in  protecting  the  popular 
interests.  It  may  even  become  a  sort  of  adjunct  of  the  railroads. 
With  a  commission  of  this  sort  in  power  it  is  obviously  harder  for 
the  people  of  the  state  to  get  a  "square  deal"  than  if  there  were  no 
such  thing  as  a  commission.  It  may  do  more  harm  than  it  does 
good.  Its  chief  function  may  be  to  block  action."  We  fear  that  the 
Journal's  remedy  would  be  as  bad  as  the  disease.  A  commission 
that  is  appointed  by  a  Governor  who  is  favorable  to  the  railroads 
is  likely  to  "block  action";  but  how  about  one  elected  by  the  people? 
It  will  be  likely  to  go  as  far  in  the  other  direction;  to  take  such 
radical  action  that  it  will  need  blocking  itself — by  the  courts.  It 
will,  perhaps,  have  a  better  heart  for  giving  the  people  what  they 
ought  to  have,  but  not  so  good  a  head.  The  people  are  prone  to  elect 
men  who  promise  to  be  good  advocates,  rather  than  those  who  are  of 
judicial  mind;  and  advocates  usually  do  nothing  with  the  railroads 
but  dispute  with  them.  If  a  Governor  uses  railroad  commissioner- 
ships  to  pay  political  debts,  the  Governor  himself  needs  to  be  re- 
formed. Does  the  Governor  use  judgeships  for  that  discreditable 
purpose?  If  the  people  of  a  state  cannot  elect  an  independent  Gov- 
ernor, what  likelihood  is  there  that  they  can  elect  strong  men  for 
railroad  commissioners?  That  is  the  real  need  in  making  up  any 
railroad  commission — strong  men.  Whether  or  not  that  is  the 
trouble  in  Georgia  we  shall  not  undertake  to  say;  but  as  the 
Commission  in  that  state  has  lately  refused  to  comply  with  the 
request  of  Atlanta  people  for  certain  radical  reductions  in  freight 
rates,  one  naturally  queries  whether  the  Journal's  complaint  may 
not  be  due  to  the  presence  of  too  much  strong-mindedness  in  the 
Commission  rather  than  too  little. 


All  the  old  box' cars,  fences  and  things  unsightly  in  any  degree  on  the 
Baltimore  &  Ohio  line  between  Pittsburg  and  Chicago,  where  it  is  double- 
tracked,  are  to  be  removed,  the  right  of  way  to  be  made  a  thing  of  beauty, 
with  flower  beds  around  stations,  and  hillsides  (cuts)  graded  and  sodded. 
The  foregoing,  clipped  from  an  Ohio  paper,  conveys  most  pleas- 
ing intelligence.  Would  that  it  could  be  said  of  a  hundred  other 
railroads:  Whether  or  not  the  statement  must  be  taken  with  the 
grain  of  salt  which  sometimes  needs  to  be  taken  with  advertising 
agents'  announcements  we  do  not  know;  but  we  will  assuiAe  that 
it  does  not.  That  double-track  proviso  Is  a  bad  enough  grain  of 
salt.  What  is  the  matter  with  beautifying  a  single-track  division 
now  and  then?  Why  are  old  box  cars  named  first  In  the  list  of 
unsightly  things?  We  do  not  know.  How  an  old  box  car  looks 
under  the  genial  suns  of  Ohio  we  cannot  accurately  state.  But  on 
a  certain  large  road  in  another  state  this  disfigurement  would  nat- 
urally be  put  first  on  the  list,  because  it  is  first  by  its  nature.  And 
two  box  cars,  one  atop  of  the  other,  making  a  two-story  shanty,  may 
fairly  be  termed  "the  limit/'  especially  when  the  combination  is 
freshly  painted  a  glaring  salmon.  The  most  encouraging  words  in 
this  B.  &  0.  item  are  "all"  and  "any,"  in  the  first  two  lines.  Next 
to  a  constant  succession  of  slovenly  grounds  along  a  railroad,  is  a 
road  with  just  enough  flower-beds  to  emphasize  the  disagreeable 
sights  by  contrast.  A  roundhouse  or  a  watchman's  hut,  which  is  so 
dingy  and  neglected  as  to  cause  ladies  in  the  parlor  cars  to  look 
the  other  way,  often  becomes  actually  worse  by  putting  too  smart 
a  face  on  a  few  square  yards  of  the  grounds  around  it.  There  is 
too  strong  an  impression  that  the  bosses  of  different  departments 
of  the  railroad  do  not  "consist." 


Mr.  George  Rice  is  dead;  but  the  sou!  of  his  fight  against  the 
Standard  Oil  Company  goes  marching  on.  The  Gulf  Refining 
Company,  a  dealer  in  Texas  oils,  has  complained  to  the  Interstate 
Commerce  Commission   that   the  Illinois  Central,  the  Louisville  ft 
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The   First  Steel   Car. 

New  York,  June  29,  1905. 


A^r^me  t'nie  cc:;;^:^  on  r^a^Hed  northward  at  about  the 

Bame  rates  as  petroleum  oils  southward;  and  the  roads  are  accused 

of  acting  in  concert  to  unlawfully  prevent  complainant  from  selling 

Texas  oil  In  the  north,  although  the  northern  c'ties  want  it.    This 

case  will  fMinish  the  material  for  an  interesting  study.     The  cheap 

rates  for  p-troleum  south  and  cottonseed  oil  north  have  been  made, 

^nHnnht.H  IV   to  develop  business;  but  why  should  not  the  Texas  oil    ^o  the  Editor  of  the  Railroad  Gazette: 

busino't   be'  developed   wHh   equal   assiduity?     It   would   be  worse  i„  y^^^  issue  of  June  16  last,  considerable  space  is  devoted  to  a- 

S^^i.arryrngcoas  to  Newcastle  to  carry  oil  a  thousand  miles  north-    description   of   steel    passenger   cars.    In   the   interest   of  historical 

waTd'nd  other  oil  a  thousand  miles  southward  over  the  same  line    ^,,„4.  i  am  venturing  to  correct  a  statement  in  your  editorial 

Tnd  in  the  ime  cars    and  vet  such  ideally  perfect  use  of  cars  ap-  ^^^  subject,  which  reads  to  the  effect  that  the  first     all-steel 

and  in  the  ^ame  cars    ami  >«^u  -        ^^  ^^^  complainants'    pLsenger  cars''  put  in  actual  service  were  the  side-entrance  subur- 


oirought"  to"  be  "carried   more  cheaply  than  it  is.    ^an  cars   on   the   Illinois   Central,   which   you   state   antedate  some 
at  to  be  good  for  the  railroads  to  thus  exchange    months  the  Gibbs  type  of  car  used  on  the  New  York  Subway. 
commoditi;;,7o1-  to  exchange  commodities  is  a  chief  reason  why  ^he  Illinois  Central  cars  are  of  the  steel  frame  type,  but  _can- 


th^y  have  been  bu  It     But  is  there  really  such  a  difference  between  ^.^  ^e  called  an  all-steel  car  in  the  same  sense  that  the  New  Yorfc 

northern  oil  and  Texas  oil  as  to  justify  this  costly  transportation?  g^^^^^y  ^ars  can.    The  Illinois  Central  car  uses  a  steel  upper  frame 

To  the  ordinary  man    to  whom  all  oils  look  alike,  it  would  seem  as  ^^^  structural  reasons,  but  uses  wooden  sheathing  and  mside  trim. 

OiouEh  the  territory  'ought  to  be  divided,  giving  the  southern  half  The  Subway  cars  are  all-steel  and  of  fireproof  construction  through- 

to  the  Texas  neoDle'and  the  northern  half  to  the  northern  producers.  ^^     ^he  outside  sheathing  is  of  steel  and  forms  an  integral  part  ot 

But   that'  DroDosition   would   introduce  the   question   of   volume   of  the  frame;   the  inside  treatment  is  of  metal  backed  with  asbestos; 

traffic    the  personal  preference  of  purchasers,  and  intangible  differ-  the  floor  is  of  steel  and  plastic  cement,  to  be  proof  against  both  fire- 

ences'in    the    qualities   of    different   oils.     Evidently   nothing   less  and  electric  arcs 
than  an  investigation  by  Commissioner  Prouty   will   serve  to  lUu-  --     ••  •• 

minate  this  illuminant. 


My  first  all-steel  fireproof  passenger  car  was  designed  in  1902,. 
and  constitutes,  I  believe,  the  first  attempt  to  reduce  to  a  practical 

^^^^^___^^  proposition  this  form  of  construction.     At  the  present  date  even,  1 

^^^^^"^^^^^^^"^^^^^^^^  .        believe  my  cars  on  the  New  York  Subway  are  the  only  metal  and. 

Riding  in  a  runaway  trolley  car  down  a  steep  hill  is  quite  gj.gproQf  passenger-carrying  vehicles  in  regular  service  anywhere. 
likely  to  be  injurious  to  one's  health,  for  a  cracked  skull  or  a  gj^^g  the  first  order  for  these  cars  was  given  by  the  Subway,  my 
crushed  leg  or  foot  may  cause  insanity  or  blood  poisoning;  but  we  ^jg^j^^  ^^^  t,ggu  adopted  for  electrical  service  on  the  Long  Island 
should  hardly  have  thought  of  asking  the  public  health  authorities  j^^ilroad,  the  New  York  Central  Railroad,  and  on  one  of  the  London 
to  prevent  runaways.  That,  however,  is  just  what  has  been  done  ^mjerground  roads.  That  the  use  of  strictly  all-metal  passenger 
In  Yonkers,  N.  Y.,  as  appears  from  the  following  press  despatch:  ^^^^  .^jjj  become  general  in  electric  service  I  have  no  hesitation  in 
"While  tra!ffic  on  the  trolley  cars  was  at  flood  tide  yesterday  predicting,  and  I  further  believe  this  form  of  construction  will 
afternoon,  the  cars  being  jammed  with  passengers  going  to  the  auto-  q^jgj^jy  demonstrate  its  advantages  over  wood  framing  for  passen- 
mobile  races.  Police  Captain  Woodruff  and  Health  Officer  Mulligan    ggr-carrying  vehicles  on  steam  roads  generally. 

held  up  fifteen  trolley  cars  at  Getty  Square  and  ordered  them  back  j  ^^  ^^^  ^^^^  ^^  detract  in  the  least  from  the  credit  due  Messrs- 

to  the  depot.  No  heed  was  paid  to  the  protests  of  the  passengers,  s^jjjyan  and  Renshaw  in  successfully  developing  what  is  probably 
and  the  cars  went  back.  Dr.  Mulligan  said  that  some  time  ago  the  ^^^  g^.^^  practical  steel  frame  passenger  car,  but  I  believe  to  the 
Board  of  Health   passed   an  ordinance   requiring  all   cars   to   have     interborough  Rapid  Transit  Company  of  New  York  City  should  be 

Bandboxes  In  good  working  order,  and  filled.  The  cars  sent  back  gj^g^  the  credit  in  an  historical  record  of  being  the  first  railroad 
•were  not  equipped  with  sand,  and  were  therefore  dangerous  to  the    company  to  adopt  and  place  in  service  a  successful  all-steel,  fire  and 

crowds  being  carried.    Yonkers  is  a  hilly  city,  and  on  wet  or  rainy    gjectric  arc-proof  passenger  car 

days  it  is  dangerous  to  run  the  cars  without  sand."     The  acts  of  

health  officers  frequently   seem  extreme,  and  even   unnecessary  or 

oppressive;    and   some   of  the  laws  under  which   they   act  are   ill- 
judged;   but  we  shall  not  quarrel  with  this  one,  illogical  as  it  may 

seem.     It  is  good  that  the  Yonkers  Board  had  the  "sand"  to  enforce 

their  rule. 


Geobge  Gibbs. 


Cast-iron  Wheels. 


TRADE  CATALOGUES. 


Brake-beam  Stresses. — The  Damascus  Brake-Beam  Co.,  St.  Louis, 
Mo.,  publishes  a  pamphlet  on  this  subject  under  the  title  of  "Trans- 
Terse  Strain."     It  is  a  copy  of  a  report  made  several  years  ago  by 

Mr.  H.  M.  Perry  to  a  beam  manufacturer,  after  investigating  a  large    t°®  wt!?„   o™!™!^! 
number  of  brake-beams  on  cars.     The  report  is  accompanied  by  dia  -  «   »    ™   ^ 


New  York,  July  5,  1905. 
To  the  Editor  of  the  Railboad  Gazette: 

The  writer  has  read  with  interest  the  paper  on  "Cast-Iron 
Wheels,"  by  Mr.  J.  E.  Muhlfeld,  which  was  printed  in  the  Railroad 
Gazette,  May  5,  1905.  Also,  the  cast-iron  wheel-makers'  petition  t* 
the  Master  Car  Builders'  Association  at  the  convention  held  last 
month.  The  question  is  one  of  grave  importance.  Perhaps  nothing 
relating  to  railroad  equipment  is  of  so  much  importance  as  this  at 


While   a  wheel   of   cast-iron,   properly   made,   of  good   material 


grams^nd  photographs,  which  are  reproduced.     The  pamphlet  also    f'i  design,  might  be  considered  economical  and  comparatively  safe 
illustrates  the  "Waycott"  trussed  beam,  and  shows  a  sample  beam    for  freight  equipment,  where  such  equipment  did  not  exceed  60,000 


in  the  testing  machine  at  Purdue  University. 


lbs.  capacity,  it  is  obvious  that  if  it  is  barely  strong  enough  for  that 
service,  it  is  wholly  inadequate   for  a  100,000-lb.  car,  or   else  it  is 
Pinch-Bar  or  Car  Propeller.-H.  J.  Gehr,  Waynesboro,  Pa.,  sends    unnecessarily  strong  for  the  60.000-lb.  car,  which  all  railroad  men 
a  folder  which  Illustrates  and  describes  an  ingenious  tool  known  as    know  is  not  the   case.     The  experience  of  all   railroads  with  cars 


the  "Gehr"   car  propeller.     This  tool  is  designed   for  moving  cars 
by  hand  and  is  provided  with  a  device  which  automatically  clamps 


of  100,000  lbs.  capacity  is,  that  their  wheel  mileage  for  this  class  of 
car  has  been  greatly  reduced,  which  means  inevitably  an  increase 


it  to  the  rail  head  and  thus  prevents  it  from  slipping  while  under  of  accidents  from  wheel  breakage,  and,  consequently,  a  greatly  in- 

oressure  creased   mileage   cost   due   to  this  decreased   mileage  and   accident 

expense.    All  of  this  has  occurred  and  is  occurring,  notwithstanding 

Spray  Nozzles  Injectors.  Etc.— The  Schutte  &  Koerting  Co.,  the  fact  that  the  weight  of  the  cast-iron  wheel  has  been  increased, 
Philadelphia.  Pa.,  sends  several  folders  which  illustrate  and  describe  nor  does  it  seem  reasonable  that  the  increase  of  weight  of  the  cast- 
its  spray  nozzles  which  are  used  for  cooling  condensing  water;  its  iron  wheel  will  remedy  the  difficulty,  for  the  reason  that  the  heatinr 
Universal  double-tube  injector  and  the  Schutte-Koerting  educator  of  the  wheel  by  brake-shoe  friction  and  rail  contact  causes  seams. 
condenser.  and  cracks  to  develop  in  the  throat  and  across  the  rim.  resulting  In 

broken  flanges,  rims  and  plates.     This  being  true,  a  wheel  for  this- 


Oil  Engines.— The  De  La  Vergne  Machine  Co..  New  York,  sends  heavy  service   should   be  made  of  a  material   that  is   intrinsicallr 

a  folder  descriptive  of  its  "Hornsby  Akroyd"  oil  engines.     It  con-  stronger    and    consequently    safer    than    cast-iron.      Mr.    Muhlfeld's 

tains  figures  regarding  the  cost  of  operation  as  well  as  illustraUons  argument  is  in  favor  of  trying  to  Improve  the  cast-iron  wheel  by 

of  the  engines  which  are  made  In  sizes  ranging  from  IVo   h.p.  to  making  some  changes  in  designs,  but  the  fact  Is  that  the  best  that 


125  h.p. 


can  be  done  in  this  regard  will  not  produce  a  wheel  of  more  than 
about  one-fifth  the  strength  of  a  steel  wheel,  in  so  far  as  its  ability- 


Voli'es.— The  Crane  Co.,  Chicago,  sends  its  special  railroad  num-    to  resist  breakage  or  cracks  is  concerned 


ber  of  The  Valve  World,  In  which  Is  described  the  power  plant  of 
the  Railway  Exchange  Building,  Chicago.     It  also  contains  an  illus- 


Specifications,   guarantees,    inspections  and   tests,   such   as   Mr. 
Muhlfeld   recommends,  are   proper  and   in   the   main  have   been   in 


trated  arUcle  by  O.  F.   Bell  entitled  "Illinois  and  Chicago's   First    existence  a  great  many  years,  but  it  does  not  alter  the  fact,   nor 
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can  it,  that  in  the  case  of  cast-iron,  the  tensile  strength,  without 
.any  elongation,  is  probably  25,000  lbs.  per  square  inch,  and  in  the 
case  of  a  pressed  and  rolled  steel  wheel,  from  110,000  to  125,000  lbs. 
The  margin  of  safety  in  the  latter  is  so  great  that  the  absence  of 
liability  of  breakage  is  apparent.  As  a  proof,  however,  of  the  enor- 
mous differences  between  the  pressed  and  rolled  steel  wheel  and 
cast-iron  wheel,  both  with  regard  to  its  ability  to  resist  shock  and  to 
.resist  the  detrimental  effects  of  the  heat  action,  I  give  below  the  re- 
.sult  of,  first,  a  thermal  test,  and,  second,  a  drop  test,  both  of  which 
were  suggested  by  Mr.  Muhlfeld: 

Thermal  Test. 

2-in.  of  molten  metal  poured  around  the  rim. 

33in.  wheel  from  heat  No.  80.  33-in.  wheel  from  heat  No.  86. 

Pouring 12      sec.         I'ouriug 11      sec. 

Jting  broke  in    2      mln.        King   broke   In    3      mln. 

JEllng  taken  off  in 3      min.       King  taken  oBE  in 4H  mln. 


sec.         Poaring 11      sec. 

min.        King  broke  in 2>^  min. 

mln.       King  taken  oft  in 3^  min. 

Pouring 9      sec. 

Ring  broke  in 3      mln. 

Ring  taken  ofC  in 4      min. 

Pouring 10      sec. 

Ring  broke  in 2      mln. 

Ring  taken  o£C  in 3%  mln. 

sec.         Pouring 14      sec. 

mln.       Ring  broke  in 3      mln. 

mln.       Ring  taken  off  in 4      mln. 


J*ouring 10 

Ring  broke  in 3 

.Ring  taken  oBE  In 4 

Pouring 9     sec. 

.Ring  broke  in 2H  mln. 

Ring  taken  oS  in 3^  mln. 

Pouring 10      sec. 

Jling  broke  in 2      mln. 

Ring  taken  off  in 3>4  iuli>- 

Pouring 15 

Jllng  broke  In 3 

.Ring  taken  oCE  In 4 

Pouring 10      sec.         Pouring 10      sec. 

.Ring  broke  In   3%   mln.       Ring  broke  in 3      mln. 

King  taken  off  In    5      min.       Ring  taken  off  in 5      mln. 

Measurement  after  cooling  revealed  no  difference  in  dimensions 
in  any  of  the  tests.  An  interval  of  24  hours  elapsed  between  each 
test,  to  allow  the  wheels  to  cool.  It  will  be  noted,  also,  that  double 
the  quantity  of  molten  metal  was  used  as  compared  with  ordinary 
cast-iron  practice,  as  well  as  six  applications  as  compared  with  one 
in  cast-iron  wheel  tests. 

The  analyses  of  these  wheels  are  as  follows: 
Wheel  No.  1,  from  heat  No.  80.  Wheel  No.  2,  from  heat  No.  86. 

Per  cent.                                                               Per  cent. 
■Carbon    70         Carbon    65 


Phosphorus    026 

Manganese   67 

■Sulphur     .036 

•Silicon     220 


Phosphorus    Ol8 

Manganese   75 

Sulphur     039 

Silicon     165 


Drop  Test. 

A  36-in.  wheel  was  placed  in  an  upright  and  running  position, 
under  a  drop  weight  of  2,200  lbs.,  the  distance  traveled  by  the 
weight  in  descending  being  8  ft  It  was  given  12  blows  in  this  posi- 
tion, and,  turning  the  wheel  partially  around,  but  still  in  an  up- 
right position,  subjected  to  12  more  blows,  and  after  a  third  partial 
Tturnlng  was  given  an  additional  12  blows.  This  treatment  produced 
absolutely  no  effect  on  the  wheel,  aside  from  some  insignificant  local 
displacements  of  metal  where  the  drop  came  in  contact  with  the 
•wheel. 

The  wheel  was  then  placed  flat  and  given  12  blows,  without  in- 
juring it  in  any  way.  It  was  then  turned  over  anfl  given  12  more 
■blows.  This  was  the  extent  of  the  test.  Measurement  of  the  wheel 
after  taking  it  from  the  drop  failed  to  discover  injury  in  any  way. 
Its  roundness  had  not  been  affected  and  the  coning  remained  iden- 
tically the  same  as  when  it  was  placed  under  the  drop. 

It  does  not  appear  to  be  a  debatable  question  as  to  which  type 
■of  wheel  should  be  used,  both  for  economical  purposes  as  well  as 
safety.  The  latter  should  always  take  precedence  where  life  as  well 
as  property  is  at  stake.  Railroads,  however,  have  not  been  to  blame 
in  this  matter,  because  steel  wheels,  such  as  the  writer  refers  to, 
have  not  been  produced  in  quantities  which  would  supply  the  wheels 
for  100,000-lb.  capacity  cars. 

The  wheel  manufacturers  committee  in  their  petition  to  the 
Master  Car  Builders'  Association  make  the  following  statement: 

Comparison  of  car  wheels,  past  and  present,  and  their  construction  and 
requirements  of  service  as  presented  at  the  Cleveland  meeting 


•Capacity  of 
car. 

Pounds. 
24,000 
28,000 
40,000 
50.000 
60,000 
80,000 

100,000 


x7 
x7 


Weight  of  wheel 
In  common 
use. 
Cubical  area.  Pounds. 

13,364  525 

13,364  550 

18,665  580 

20.629  500 

22,690  600 

31,909  625 

37,122  650 

1th  50-ton  capacity  equipment : 

177  per  cent. 

100     "     " 


Comparison  of  12-ton  capacity  equipment 

Increase  In  cubic  area,  finished  wheel  fit. . .  . 

Increase   weight  of  rails    

Increase  weight  of  wheels   

.Increase  : 

Load  capacity  ;    formerly  24,000  lbs.,  now  100,000  lbs 76.000  lbs 

Tare  weight  of  car ;  formerly  18,000  lbs.,  now  28,000  lbs 10,000    " 

Permitted  excess  load   (10  per  cent.)  ;  formerly  2,400  lbs.,  now 

10,000    lbs 7,600    " 


Total,   additional   load    93.600  lbs. 

Or,  375  per  cent. 

Increase  In  time  guarantee  (2  yrs.  to  4  and  5  yrs. ) 125     "     " 

Increase   In   annual   mileage   of   cars    lOO     "     " 

Total  increased  requirements  of  our  wheels 600  per  cent. 

Six  hundred  per  cent,  increased  requirements  for  a  cast-iron 
-wjieel  with  only  an  increase  in  weight  of  23  per  cent,  has  put  a 
"burden  on  cast-iron  wheel  makers  too  much  for  them  to  bear,  and  it 


Is  not  at  all  certain  that  the  23  per  cent,  additional  weight  gives  23 
per  cent,  additional  strength,  because  of  the  difficulty  of  putting  the 
weight  in  the  proper  place.  It  is,  therefore,  no  wonder  that  they  are 
petitioning  the  Association  to  have  the  guarantee  reduced  to  a  frac- 
tion of  what  they  are  willing  to  guarantee  a  wheel  for  60,000-lb.  cars. 

In  brief,  the  cast-iron  wheel  makers  might  just  as  well  have 
said  "we  cannot  make  a  cast-iron  wheel  to  safely  carry  a  100,000-lb. 
load,"  for  when  they  refuse  to  guarantee  the  wheel  for  that  service, 
they  have  in  fact  said  they  cannot  make  it. 

The  following  table  of  tests  of  cast-iron  wheels  for  flange  break- 
age, which  the  cast-iron  wheel  makers  committee  submitted,  is  most 
significant  as  showing  the  unreliability  of  the  combination  of  chilled 
and  soft  iron  in  the  wheel  tread  and  flange: 

Beaulte  of  Flange  Teats. 

No.  Breaking  Point  of  application  of 

of  test.  load.  No.  of  wheel.                             load  on  flange. 

1  52,850  H.  19,413   Between  brackets. 

2  47,750  H.  19.413 Opposite  bracket. 

3  49.350  H.  19,413    Between  brackets. 

4  53,400  H.  19,413 Opposite  bracket. 

4a  105,000     H.  19,413   Load  applied  on  rim ; 

no  fracture. 

5  62,850     H.  19,410   Between  brackets. 

6  48,700     H.  19.410   Opposite  bracket. 

7  58.250     H.  19,410   Between  brackets. 

8  38.000     H.  19.410 Opposite  bracket. 

9  74,850     H.  19,254  Between  brackets. 

10  72,200  H.  19.254 Opposite  bracket. 

11  87,000  H.  19,254 Between  brackets. 

12  68,550  H.  19,254 Opposite  bracket. 

13  99,300  A.  C.  &  F.  Co.,  wheel  650 Between  brackets. 

14  100,000     A.  C.  &  F.  Co.,  wheel  650 Opposite  bracket. 

15  105,000     A.  C.  &  F.  Co.,  wheel  650 Between  brackets. 

16  68,200     A.  C.  &  F.  Co.,  wheel  650 Opposite  bracket. 

17  79,350     A.  C.  &  F.  Co.,  wheel  650 Opposite  bracket. 

18  52,300     H.  19,558 Between  brackets. 

19  111,600     1904  M.  C.  B.  pattern   (tape  1)   700.      Opposite  bracket. 

20  87,000     1904  M.  C.  B.  pattern  (tape  1)  700.      Between  brackets. 

21  109,900     1904  M.  C.  B.  pattern  (tape  1)  700.     Opposite  bracket. 

22  98,900     A.  C.  &  F.  Co.,  wheel  (tape  2)   700.      Between  brackets. 

From  the  above  it  will  be  seen  the  average  strength  to  resist 
flange  breakage  is  80,000  lbs.,  but  the  significant  point  shown  by  this 
exhaustive  test  is  the  variation  in  the  strength,  ranging  all  the  way 
from  47,750  to  111,000  lbs.  More  than  55  per  cent,  difference  in  the 
strength  of  wheels  is  undoubtedly  a  grave  defect.  A  test  for  flange 
breakage  of  a  Schoen  pressed  and  rolled  steel  wheel  was  made  by 
Mr.  Geo.  L.  Fowler,  M.E.,  under  similar  conditions  to  those  used  in 
the  cast-iron  wheel  tests  referred  to  above,  with  the  result  that  it 
took  554,000  lbs.  pressure  to  break  it. 

The  specifications,  inspections  and  tests  of  cast-iron  wheels  are 
about  as  severe  as  it  is  possible  to  make  them,  and  the  cast-iron  wheel 
makers  were  compelled  to  make  the  confession  in  their  petition  to 
the  Master  Car  Builders'  Association  that  they  cannot  make  a  better 
wheel,  and  that  it  is  not  good  enough  for  the  100,000-lb.  capacity  cars 
is  conclusive  from  the  fact  that  they  refuse  to  guarantee  them  for 
more  than  one-third  of  the  mileage  that  they  guaranteed  for  the 
60,000-lb.  car  wheel. 

The  question  is,  what  is  to  be  done  about  it?  To  my  mind 
there  is  but  one  solution,  and  that  is,  to  make  wheels  of  steel.  The 
extra  expense  involved  is  more  imaginary  than  real,  because,  as  a 
matter  of  fact,  on  a  mileage  basis  a  pressed  and  rolled  steel  wheel 
can  be  produced,  and  is  being  produced,  that  can  be  sold  at  a  price 
that  would  make  the  wheel  cost  per  thousand  miles  about  equal 
to  that  of  cast-iron,  and  in  addition  be  safe. 

With  regard  to  the  use  of  cast-iron  wheels  for  passenger  serv- 
ice, the  practice  is  wholly  indefensible.  Certainly  from  a  point  of 
safety  there  can  be  no  comparison  between  a  cast-iron  and  a  sfeel 
wheel,  and  as  to  the  question  of  expense,  there  is  absolutely  no  dif- 
ference. If  anything,  the  steel  wheel  can  make  the  mileage  of  a 
cast-iron  wheel  for  less  expense. 

Mr.  Muhlfeld's  statement  that  it  would  make  a  difference  of 
$200,000,000  in  investment  if  steel  wheels  were  used  is  somewhat 
misleading,  for  the  reason  that  the  necessity  for  equipping  cars  of 
60,000  lbs.  capacity  and  under,  apparently  does  not  exist,  and  is  ap- 
plicable only  to  80,000  and  100,000  lbs.  capacity  cars.  There  arp 
probably  200,000,  or  say,  250,000  cars  of  this  capacity  in  use,  and  the 
additional  investment  for  steel  wheels  over  the  cast-iron  wheels 
with  which  they  are  equipped,  would  probably  not  exceed  $15,000,000 
to  $20,000,000,  all  of  which  would  be  more  than  saved  in  increased 
mileage,  and  in  addition  there  would  be  safety  against  wrecks. 

Mr.  P.  H.  Griffin  points  out  the  fact  that  by  using  over  and  over 
again  the  old  cast-iron  wheels  for  making  new  ones,  the  metal  in 
the  new  wheels  is  continually  retrograding  in  quality,  and  conse- 
quently the  new  wheels  must  be  getting  poorer  in  quality  from  year 
to  year.    Comment  on  this  point  is  unnecessary.    It  speaks  for  itself. 

The  writer  was  the  first  to  develop  and  exploit  the  substitution 
of  steel  freight  cars  of  100,000  lbs.  capacity,  in  a  substantial  way, 
and  through  that  experience  learned  quickly  that  to  build  a  100,000- 
lb.  capacity  car  entirely  of  steel  and  leave  the  very  foundation  (the 
wheel)  of  cast-iron,  was  immediately  demonstrated  by  excessive 
failures  of  the  cast-iron  wheel  to  be  radically  wrong.  Furthermore, 
it  is  a  fact  that  the  full  earning  capacity  of  100,000-lb.  steel  ears  is 
not  obtained  under  present  wheel  practice. 

My  faith  in  the  rolled-steel  wheel  as  an. economic  proposition 
for  railroads  is  so  great  that,  single-handed  and  alone,  I  have  spent 
nearly  three-quarters  of  a  million  dollars  in  developing  the  enter- 
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revolutionized. 


Cbas.  T.  Schoen. 


prise,  and  with  reasonable  support  from  railroad  ofilcers,  the  old  block,  occupied  by  the  link  when  the  cut-off  is  short,  impose 
system  of  making  car  wheels  for  large  capacity  cars,  fast  freight  heavy  stress  upon  the  link  hanger.  The  fact  that  this  is  attached 
service,  and  passenger  equipment,  will  In  the  near  future  be  entirely    to  one  side  of  the  link  leads  to  the  introduction  of  twisting  strains 

which  affect  the  whole  system.  The  remedy  is  to  be  found  in  a 
more  general  adoption  of  the  marine  type  of  link,  with  double 
hangers,  giving  support  to  the  link  upon  both  sides,  and  having  con- 
nection with  a  very  heavy  reverse  shaft  and  arms. 

The  motion  communicated  to  the  valve  by  the  Stephenson  gear 
is  one  which,  beginning  from  rest,  increases  to  maximum  and 
then  gradually  diminishes  until  at  the  end  of  its  travel,  it  comes 
to  rest  again.  The  fact  that  it  approaches  its  point  of  rest,  and 
upon  reversal  recedes  therefrom  with  a  relatively  slow  motion, 
permits  the  valve  to  be  controlled  in  its  course  more  easily  than 
would  be  the  case  if  its  changes  in  velocity  were  in  obedience  to 


Locomotive  Valves  and  Valve-Gears.* 


1.  What  the  human  heart  is  to  the  body,  the  valves  are  to  the 
locomotive.  It  is  their  function  to  control  the  circulation  of  the 
energi.:iiit;  vapors  throughout  the  organism  of  the  machine.  When 
they  pirt'orm  well  their  functions,  the  locomotive  is  prompt  and 
precise;   if  they  are  faulty,  it  limps  on  its  course,  or  allows  its  ener- 


gies 10  run  to  waste.     From  the  early  days  of  locomotive  operation,  ,.     ,  ,  ,  „,,,  .     ,     u  ■      *        *      » 

valves  and  their  gears  have  challenged  alike  the  skill  of  practical  a  ^ove  complicated  law.  The  gradual  change  in  its  rate  of  motion 
mechanics  and  of  the  professional  engineers.  Most  men  who  have  may  well  be  seen  in  a  curve  representing  the  relative  movement 
had   to   do  with  the  operation   of  locomotives   and   whose  abilities    of  valve  and  piston.     Figure  1. 

have  been  such  as  to  make  them  responsive  to  their  surroundings.  In  the  diagram  of  this  figure,  which  is  usually  referred  to  as  a 

have  at  some  time  in  their  life,  been  interested  in  the  introduction  valve  ellipse,  horizontal  distances  represent  piston  displacement,  and 
of  some  new  type  of  valve  or  valve-gear.  It  goes  without  saying  vertical  distances  valve  displacement.  The  figure  shows  two  ellipses 
that  much  of  this  effort  has  been  misdirected  and  it  has  not  infre-  corresponding  with  two  different  positions  of  the  reverse  lever, 
quently  happened  that  proposed  improvements  have  involved  mis-  Distance  between  the  heavy  horizontal  center  line  and  the  upper 
conceptions  concerning  fun- 
damental principles.  In  view 
of  this  fact,  and  because  of  a 
very  common  interest  which 
attaches  to  the  problem,  it 
will  be  profitable  to  discuss 
briefly  the  present  state  of 
valve  practice  and  to  inquire 
as  to  its  tendencies. 

The  valve-gear  of  a  mod- 
ern locomotive  contends  with 
conditions  which  are  dilBoult 
to  meet.  It  is  designed  to  so 
move  the  valve  it  drives  as  to 
open  the  port  by  an  amount 
which  at  running  cut-off, 
usually  does  not  exceed  three- 
eighths  of  an  inch,  and  at 
speed,  the  entire  interval  dur- 
ing which  any  port  is  open 
is  less  than  a  twentieth  of  a 
second.  If  normal  steam  dis- 
tribution is  to  be  maintained, 
the  valve  must  move  with 
great  precision,  since  even  a 
slight  change  in  the  extent  of 
Its  travel,  or  In  the  time  of 
its  action,  becomes  relatively 
large  when  measured  by  the 
small  port  opening  and  the 
brief  interval  during  which 
the  port  Is  open.  Moreover, 
a  valve  of  a  modern  locomo- 
tive weighing  with  its  yoke 
150  lbs.  or  more,  requires  the 
application  of  forces  of  con- 
siderable magnitude  to  give 
it  motion,  and  its  action  in- 
volves more  than  ten  revers- 
als in  its  motion  each  sec- 
ond. It  is  necessary  that 
the      gear      which     actuates 

rfoLlmToft,l7„/'°Hn'°f,  •?°''°°;   ''^v'^^'    ''   ""   ^°   ^"^  P°"'°°  °'  ^'^^"  '"''■-  i°di<^a'es  the   distance   which  the  valve  is 

TnVof    hfreauirlenr  we  Zn  rt     /n  «•   /)'"'  '^"  understand-  removed  from  its  central   position,  and   distances  along  the  center 

»ng  or  tne  requirement,  we  shall  do  well  first  to  examine  that  type  line   renrespnt   n,=tr,n    Hic^io^o^o.,, .    ♦>,„„    =„   .u ._=°.,    .,: 

or  valve-gear  which  is  common  in  American  practice,  and  to 
briefly  its  merits  and  defects. 


THE  STEPHEXSON  VALVE-GE.\R. 

This  gear,  which  is  so  familiar  to  all  that  I  have  no  need  to 
Illustrate  it,  as  designed   to  drive  a  flat  valve,  contair 


line  represent  piston  displacement;  thus,  in  the  original  diagram 
review  from  which  Figure  1  was  made  the  distance  along  the  line  A  B 
from  the  center  line  to  the  heavier  lined  curve,  is  one  and  three- 
fourths  inches.  If  we  subtract  the  outside  lap  of  the  valve  from 
this  distance,   the  result   will   be  the   port  opening.     Thus,   in  the 


stiffness.  It  ,s  tr^e  that  greT  process  has  been  mit  '^^\°^  ''T'^  ''^''-  ^^^*°-  ^'^"^  '  ''^^^  '^''''^'^  "''l^  '''  '^^  ^'^^^ 
latter  respect.  The  mod  rn  engine^oe  no  slow  "own  on  5ie  vaUe?.'."'"^;  "  ''*°"1,'  '"  ^"''^"*  '''"''  *^^  displacement  of  both 
V,..    _.._.... *•'   "^    °°«=s   not   Slow    down   on   the    valve  and  piston  are  shown,  that  the  time  and  extent  of  the  exhaust- 


r 'cr  wlfh  \To:ZZT.'.^lVll7Z'^  nmr  e^nlr  bllde":  '"''r.lZlsZ  '-  '-'-'"^r  ^-"^  ^'^^  ^orThV.e^mTon: 

but  even  in  the  modern  locomotive  the  spring  of  parts  has  not  hepn  T            Po^-Pose  is  less  concerned   with  questions  of  port 

entirely  eliminated.     The  principal  defect  at  present  is 'n  ^^^  ^^^^^  Tl'''^    ban  with  the  form  of  the  curve  representing  the  motion 

and  Its  support.    The  heavy  valves  now  in  use    in  romhirMion     ^l  I  ^''«.  ^^'^■«=-  ^°'  ^  ^'^^^  ^t  this  point  to  discuss  briefly  a  modification 

tbe  angular   poslUon   wItY  reference  to   the ' motZ  of   the   iC  iLZ\T^-  ^T.l   "'^rf-   '"   ""^•"^"*^   *^«  ^^'^   «°"°°   -'^^^ 
°°    °^   ^"^   "'"'•  t^e  P'ston  IS  at  the  end  of  its  stroke.     It  is  the  purpose  of  the  class 

Prof '  VT'li^'aSL'""  ""'  ^o""**"-"    »"<«  Southwestern   Railway  Club,  by  °t  °®^'*=®^  '°  ^^^'^^  ^  refer,  to  secure  a  quick  and  liberal  opening  of 

■      "     ■      ■  *•*«  port  to  hold  the  valve  nearly  stationary  during  admission   and 
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to  close  the  port  promptly  at  cut-off.  The  mechanical  arrange- 
ments for  securing  these  results  usually  consist  of  the  addition  of 
mechanism  to  existing  valve-gears.  A  number  of  different  gears 
have  from  time  to  time  been  proposed  and  used.  While  the  means 
employed  vary  greatly  in  different  gears,  the  form  of  the  valve 
diagram  will  be  much  the  same  for  all.  In  contrast  with  that  shown 
by  Figure  1,  it  will  be  a  figure  having  the  same  total  length  and 
the  same  total  width,  but  with  ends  much  flatter,  indicating  the 
higher  velocities  of  the  valve  on  either  side  of  its  points  of  reversal. 
It  is  evident  that  increased  acceleration  requires  a  gear  which  is 
stiffer  than  that  which  is  usually  employed.  This  fact,  together  with 
a  knowledge  of  the  care  which  must  be  exercised  in  the  construc- 
tion and  maintenance  of  normal  gears,  suggests  some  of  the  diffi- 
culties to  be  met  in  designing  and  maintaining  any  of  these  accel- 
erating devices.  The  conception  underlying  the  accelerated  device 
is  good,  but  the  locomotive  i-  an  extremely  difficult  type  of  engine 
upon  which  to  employ  it.  The  fact  that  in  locomotive  service  the 
valve  travel  is  considerable  and  the  speeds  are  ofttimes  enormously 
high,  makes  it  difficult  to  say  just  how  far  a  design  may  be  carried 
to  secure  such  stiffness  of  gear,  and  increase  of  wearing  surfaces  as 
may  be  required  to  perform  the  work  imposed  by  any  of  the  devices' 
in  question. 

Another  point  to  be  emphasized  in  connection  with  the  valve 
ellipse  is  the  small  extent  of  port  opening.  The  smaller  of  the  two 
ellipses  shown  represents  a  cut-off  of  20  per  cent,  of  stroke.  The 
greatest  width  of  the  shaded  portion  on  a  full-sized  diagram  in  one- 
fourth  inch,  which  is  the  maximum  steam-port  opening  at  this 
cut-off.     With   longer  cut-offs  the  travel  of  the  valve  is   increased. 
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l.H.P.       PER    HOUR 


and  the  port  openings  become  greater,  but  the  fact  remains  that 
at  running  cut-offs,  the  opening  is  small. 

The  effect  of  small  port-openings  upon  the  form  of  the  card 
will  be  seen  by  reference  to  Figure  2.  The  several  cards  of  this 
figure  are  plotted  in  terms  of  speed  and  cut-off.  Referring  to  them 
first  by  horizontal  lines,  those  which  are  lowest,  were  made  at  a 
speed  of  20  miles  an  hour;  the  next  highest  30  miles,  the  next 
40  miles,  and  the  highest  50  miles.  Viewing  them  in  vertical  lines, 
those  at  the  extreme  left  represent  a  cut-off  of  15  per  cent,  stroke, 
the  next  20  per  cent.,  the  next  28  per  cent.,  and  the  last  35  per 
cent.  The  wire-drawing  effect  may,  for  the  purposes  of  illustration, 
best  be  seen  from  the  four  cards  at  20  per  cent.  At  the  slow  speed 
of  20  miles  an  hour,  the  events  of  the  stroke  are  well  marked,  but 
as  the  speed  increased,  the  points  representing  change  of  pressure 
are  less  clearly  marked,  and  at  50  miles,  as  shown  by  the  highest 
card,  the  events  of  the  stroke  cannot  be  located.  Similar  results 
appear  in  the  cards  for  28  per  cent,  stroke  and  for  those  at  35 
per  cent,  stroke.  All  this  is  the  effect  of  wire  drawing,  and  is  typical 
of  the  Stephenson  link  motion.  It  is  an  indication  that  as  the 
velocity  both  of  the  piston  and  valve  increases  the  changes  of 
pressure  within  the  cylinder  lag  behind,  the  form  of  the  card  ap- 
proaching a  smooth  curve  and  its  area  diminishing. 

The  fact  that  with  a  given  cut-off,  the  cards  must  diminish  In 
size,  as  the  speed  is  increased  in  the  manner  shown  by  the  diagram. 
Figure  2,  may  be  made  apparent  from  several  points  of  view.  Thus, 
it  may  be  said  that  with  each  increment  of  speed,  the  duration  of 
each  stroke  is  shortened,  and  hence  the  amount  of  steam  which  can 
enter  a  given  opening  of  port  becomes  less.  Again,  it  may  be  made 
apparent  by  considering  that  with  a  given  cut-off  the  fraction  of 
the  whole  time  which  the  port  is  opened  is  independent  of  speed. 
In  an  hour's  run,  there  will  be  a  certain  definite  number  of  minutes 
that   each   port   will   be  open,  whatever   may   be  the   speed;    hence 


the  volume  of  steam  passing  a  port  in  a  given  time  is  constant 
except  in  so  far  as  the  flow  may  be  modified  by  the  conditions  ol 
pressure  existing  within'  the  cylinder.  With  the  total  volume  pass- 
ing, approaching  a  constant,  it  is  evident  that  when  the  number 
of  strokes  increase,  the  amount  admitted  per  stroke  must  diminish. 
It  is,  therefore,  entirely  clear  that  any  valve  actuated  by  a  Stephen- 
son link  motion,  unless  designed  to  give  port  openings  which  will 
be  excessive  for  slow  speeds,  must  give  rise  to  wire-drawing  at 
higher  speed. 

It  is  commonly  assumed  that  all  wire-drawing  in  locomotive 
service  is  objectionable;  whereas,  there  is  one  very  useful  service 
which  it  renders.  It  is  that  of  assisting  in  the  maintenance  of 
uniform  conditions  upon  the  boiler  while  the  engine  is  operating 
under  widely  varying  conditions  of  speed.  The  significance  of  this 
statement  will  appear  if  we  assume  an  engine  at  a  speed  of  20 
miles  an  hour  with  reverse  lever  and  throttle  set  to  make  the 
aemand  for  steam  such  as  to  put  a  fair  working  load  on  the  boiler. 
If,  now,  by  a  change  in  grade,  the  load  is  diminished  sufficiently 
to  permit  the  speed  to  increase  to  40,  50  or  even  60  miles  an  hour, 
it  will  generally  not  be  necessary  to  change  the  reverse  lever  or 
the  throttle,  the  wire-drawing  action  coming  into  play  to  prevent 
the  cylinder  from  taking  from  the  boiler  more  steam  than  it  can 
supply,  the  engine  meanwhile  continuing  at  all  speeds,  to  work 
at  or  near  its  maximum  capacity.  This  automatic  regulation  of 
power  through  wire-drawing  is,  I  believe,  one  which  means  much 
both  as  a  matter  of  convenience  in  the  operation  of  the  locomotive 
and  as  a  factor  affecting  boiler  repairs.  In  seeking  to  improve  valve- 
gear  practice,  it  will  always  be  well  to  remember  the  fact  that 
it  is  the  wire-drawing  action  which  permits  a  locomotive  to  run 
without  any  change  in  the  adjustment  of  throttle  or  reverse  lever  at 
widely  varying  speeds,  developing  all  the  time  a  close  approach  to 
its  maximum  power. 

But  there  are  objections  to  wire-drawing  which  are  real  and 
sometimes  serious.  These  arise  from  the  fact  that  as  the  process 
proceeds,  the  cylinder  action  becomes  less  efficient.  While  the  loss 
on  this  account  is  smaller  than  is  generally  supposed,  it  is  well 
that  the  facts  be  understood.  These  may  best  be  apprehended  by 
comparing  the  steam  used  per  horse-power  hour  for  different  speeds. 
values  as  obtained  in  the  tests  represented  by  the  cards.  Figure  2, 
are  shown  by  Table  1. 

Accepting  for  purposes  of  comparison,  the  results  correspond- 
ing with  a  cut-off  of  28  per  cent.,  the  values  are  as  follows: 

Speed  50,  Steam  per  I.  H.  P.  H.,  24.9. 

Speed  40,  Steam  per  I.  H.  P.  H.,  23.7. 

Speed  30,  Steam  per  I.  H.  P.  H.,  24.6. 

Speed  20,  Steam  per  I.  H.  P.  H.,  25.4. 
Results  for  other  cut-offs  are  substantially  the  same.  At  60 
miles  an  hour,  were  the  data  available,  the  consumption  would 
probably  rise  to  27  lbs.  It  is  a  principle  in  steam  engineering 
that,  other  things  remaining  the  same,  the  steam  consumption  should 
diminish  with  increase  of  speed.  This  principle  would  apply  in 
locomotive  service  were  it  not  for  the  fact  that  with  each  incre- 
ment of  speed  there  is  a  change  in  the  distribution  of  steam.  The 
result  is  that  while  the  steam  consumption  diminishes  until  a  speed 
of  35  or  40  miles  an  hour  is  reached,  after  this  point  It  increases, 
the  losses  through  wire-drawing  being  greater  than  the  thermo- 
dynamic gain  due  to  the  increase  of  piston  speed.  Referriifg  to  the 
figures  above,  there  can  be  no  doubt  but  that  the  change  from 
23.7  lbs.  to  24.9  lbs.  is  due  to  wire-drawing.  If  for  this  series  of 
tests  the  steam  consumption  had  been  obtained  for  a  speed  of  60 
miles,  it  would  have  shown  an  increase  in  steam  consumption  of  2 
lbs,  or,  say  10  per  dent,  above  the  minimum. 

In  conclusion,  therefore,  with  reference  to  wire-drawing,  with 
increase  of  speed,  it  may  be  said  that  its  presence  is  a  necessary 
accompaniment  of  valves  and  gears  now  common;  that  is,  serves 
a  useful  purpose  in  regulating  the  demands  which  the  cylinders 
make  upon  the  boiler,  but  that,  at  the  highest  speeds,  is  is  respon- 
sible for  some  increase  in  steam  consumption, 

IlIPROVED   VALVE   GEARS 

From  the  beginning  of  locomotive  valve-gears,  countless  devises 
have  been  proposed  affecting  either  the  valve  or  the  gear  which 
gives  it  motion,  whereby  the  card  may  be  made  larger  than  that 
which  results  from  the  normal  link-driven  plain  valve.  A  typical 
improved  card  is  shown  at  A,  Figure  2.  Concerning  such  devices, 
I  would  note  that  it  is  usually  assumed,  though  the  assumption  is 
erroneous,  that  anything  which  increases  the  area  of  an  indicator 
card  is  desirable.  For  example,  in  Figure  2,  for  20  per  cent,  cut-off 
and  a  speed  of  40  miles  an  hour  (card  A),  the  plain  outline  is  the 
normal  card  around  which  has  been  drawn  a  so-called  improved  card. 
The  difference  is  the  shaded  area,  and  is  presumably  the  result  of 
the  adoption  of  some  new  form  of  gear.  Obviously,  the  shaded  area 
represents  increase  of  power.  The  first  mistake  that  is  made  con- 
cerning the  change  is  that  the  increase  in  power  results  in  no  ex- 
pense. Again,  while  the  truth  of  the  preceding  statement  may  be 
admitted,  it  is  often  urged  that  one  may  measure  pressure  and 
volume  represented  by  two  indicator  cards,  such  as  are  shown  by 
Figure  2,  and  derive  therefrom  an  estimate  of  the  relative  amount 
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of  steam  used  per  horse  power  per  hour  under  conditions  wliicli 
each  represent.  Such  estimates  are  in  fact  fairly  reliable  when 
made  between  cards  agreeing  closely  in  form,  and  when  all  con- 
ditions of  running  are  the  same,  but  as  a  general  proposition,  noth- 
ing Is  more  misleading.  If  there  are  differences  in  speed,  or  in 
Initial  or  final  pressure,  or  in  the  number  of  expansions,  the  per- 
centage of  the  total  amount  of  steam  used  which  is  shown  by  the 
indicator  will  change.  Anything  which  may  produce  a  change  in 
the  temperature  of  the  metal  of  the  cylinder  at  any  one  point  in 
its  cycle  is  likely  to  produce  changes  in  the  whole  cycle.  As 
is  well  known,  a  considerable  percentage  of  the  steam  drawn  from 
tlie  boiler  for  each  stroke  of  the  engine,  condenses  on  entering 
the  cylinder.  While  the  interchange  of  heat  causes  some  change 
in  the  amount  of  water  in  the  cylinder  as  the  piston  proceeds  on  its 
course,  by  far  the  larger  part  of  the  initial  condensation  continues 
In  the  cylinder  until  the  exhaust  port  is  open,  when  it  flashes  into 
steam  and  disappears  with  the  exhaust.  While  the  process  is  a  com- 
plicated one,  and  cannot  within  the  limits  of  the  present  paper  be 
accurately  defined,  the  fact  is  that  any  change  in  the  form  of  any 
line  bounding  an.  indicator  card  has  its  effect  upon  the  amount  of 
steam  which  must  be  admitted  to  make  up  the  loss  due  to  initial 
condensation.  A  change  in  the  cycle  remote  from  the  period  of 
admission  may  have  as  pronounced  an  effect  on  the  quantity  of 
steam  required,  as  a  change  in  the  period  of  admission  itself. 
There  is,  in  fact,  no  way  to  measure  performance  of  a  steam  en- 
gine, but  by  weighing  of  the  feed  or  the  exhaust.  Again,  a  further 
Illustration  of  the  fact  that  the  mere  increase  in  the  area  of  an 
indicator  card  is  not  significant,  is  to  be  found  in  the  ease  with 
which  such  increase  of  area  may  be  secured.  In  locomotive  practice, 
it  is  quite  unnecessary  to  adopt  a  new  gear.  If,  under  the  condi- 
tions prescribed,  the  normal  card  (Figure  2),  is  not  large  enough 
for  the  work,  the  reverse  lever  may  be  advanced  on  its  quadrant 
until  the  cut-off  is  35  per  cent,  of  the  stroke  instead  of  20,  where- 
upon, in  this  particular  case,  the  normal  card  becomes  equal  in 
size  with  the  card  representing  an  assumed  improved  gear.     The 


Fig.   3 — Stationary   Link. 

real  question,  therefore,  may  generally  be  stated  as  follows;  Is  the 
improved  card  at  20  per  cent,  a  better  card  than  the  normal  card 
of  equal  area  at  35  per  cent,  cutoff?  Will  the  former  yield  a 
horsepower  upon  the  expenditure  of  less  steam  than  the  latter?  It 
is  upon  this  latter  statement  that  the  argument  rests.  No  device 
which  seeks  to  improve  the  steam  distribution  in  a  locomotive 
can  succeed  which  does  not  save  steam  when  compared  with  devices 
now  in  use.  In  proportion  as  it  saves  steam,  it  both  increases  the 
eflBciency  of  the  engines  and  increases  their  maximum  power,  for 
since  the  boiler  capacity  is  limited,  a  pound  of  steam  saved  is  a 
pound  of  steam  available  for  additional  services. 

Turning  now  to  a  consideration  of  the  margin  upon  which  those 
who  would  improve  valve  gears  have  to  work,  it  must  be  admitted 
that  it  is  not  large.  Results  have  already  been  quoted  (Table  1), 
which  prove  that  the  locomotive  with  all  its  wire-drawing,  gives  a 
horse-power  on  less  than  24  lbs.  of  steam  per  hour.  This  is  near  the 
minimum.  From  this  performance  of  a  simple  locomotive  having 
normal  valve  gear  with  its  narrow  port  openings  and  wire-drawing 
effects,  we  may  turn  to  the  Corliss  engine,  the  action  of  which  is 
generally  accepted  by  all  improvers  of  locomotive  valve  gears  as  a 
standard  of  perfection.  Such  an  engine,  with  its  large  port  opening, 
its  prompt  movement  of  the  valves,  can  in  fact  be  relied  upon  to 
give  as  good  a  performance  as  engines  having  any  other  type  of 
valve  gear  operating  under  similar  conditions  of  speed  and  pres- 
sure. Corliss  engines  having  cylinders  which  are  comparable  in 
size  with  those  of  locomotives  and  which  work  under  a  similar  range 
of  pressure  are,  however,  not  common,  and  hence,  it  is  not  easy  to 
command  data  for  the  proposed  comparison.  Generally  simple  Cor- 
liss engines  work  under  a  lower  pressure  than  locomotives.  The 
best  performance  of  which  I  have  been  able  to  find  record  of  a 
simple  Corliss  engine  exhausting  into  the  atmosphere,  is  that  of 
an  18  x  48  Harris-Corliss  engine,  for  which  the  steam  consump- 
tion was  23.9  lbs.  per  hour.*  The  steam  pressure  supplied  this 
engine  was  only  96  lbs.  by  a  gage.  On  the  basis  given,  the  engine 
should,  when  supplied  with  steam  at  180  lbs.,  which  is  the  pressure 
under  which  the  locomotive  data  were  obtained,  require  less  than 
23  lbs.  of  steam  per  horse-power  per  hour.  Straining  the  facts 
applying  to  the  two  classes  of  engines  as  widely  apart  as  a  knowl- 
edge of  existing  data  will  possibly  permit,  we  may  assume  that  a 
Corliss  engine,  if  given  the  advantage  of  the  high  steam  pressure 
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and  high  piston  speed  common  in  locomotive  service  may  give  a 
horsepower  hour,  or  approximately  8  per  cent,  less  on  the  con- 
sumption and  2  lbs.  less  of  steam  than  the  locomotive.  This,  then, 
is  the  margin  upon  which  those  who  seek  to  improve  the  locomo- 
tive valve  gear  must  expect  to  work.  While  It  is  well  worth  at- 
tention, it  cannot  revolutionize  practice. 

I  am  aware  that  this  statement  is  in  conflict  with  the  experi- 


Fig.  4 — Allen  Link. 

ences  of  many  men  who,  having  been  interested  in  special  gear, 
have  found  them  to  be  10,  20  and  even  30  per  cent,  more  efiicient 
than  the  link  motion  they  have  displaced.  A  careful  examination 
of  such  cases,  however,  will  not  fail  to  disclose  the  fact  that  the 
normal  gear,  which  is  made  the  basis  of  comparison,  was  either 
poorly  designed,  or  in  poor  condition,  and  hence  the  results  are 
misleading.  Obviously,  where  two  systems  are  involved,  compari- 
son should  be  based  upon  the  best  type  which  can  be  selected  of 
each. 

VALVE-SETTING. 

While  somewhat  apart  irom  the  purpose  of  my  discussion,  I 
cannot  refrain  from  making  brief  reference  to  the  matter  of  valve- 
setting,  for  which  Fig.  2  furnishes  a  most  admirable  text.  Ex- 
perience both  upon  the  testing  plant  and  upon  the  road  has  shown 
that  in  setting  valves  care  should  be  taken  to  avoid  excessive  lead 
at  running  cut-offs.  Whenever  the  setting  is  such  as  to  give  a  loop 
in  the  top  of  the  card  such  as  that  which  appears  in  the  cards  of 
the  left-hand  column  (Fig.  2),  it  is  safe  to  conclude  that  there  is 
too  much  lead.  Its  reduction  will  increase  the  economy  with  which 
the  engine  will  work  at  the  cut-off  in  question.  Experience  also  has 
shown  that  it  is  profitable  so  to  reduce  the  lead  as  to  avoid  the  loop 
at  running  cut-offs,  even  though  there  is  negative  lead  for  the  longer 
valve  travels.  An  examination  of  Fig.  2  is  of  interest  in  this  con- 
nection. The  cards  at  15  per  cent,  cut-off  already  referred  to,  pre- 
sent too  much  lead,  but  the  cut-off  in  question  is  really  shorter 
than  that  at  which  any  locomotive  should  be  operated,  and  if  it  be 
assumed  that  these  cards  represent  conditions  which,  if  not  imprac- 
ticable, are  undesirable,  which  is  the  fact,  the  next  column  of  cards 
at  20  per  cent,  cut-off  may  be  accepted  as  those  of  shortest  cut-off. 
Here  the  loop  has  disappeared  and  the  form  of  these  cards  may  be 
accepted  as  that  which  attends  a  satisfactory  degree  of  efficiency. 
With  the  valves  thus  set,  it  is  interesting  to  note  that  at  the  long- 
est cut-off  of  the  series,  namely,  that  of  45  per  cent,  stroke  the 
lead  is  Insufficient  to  sharpen  the  initial  corner  of  the  card,  which, 
upon  the  diagram  appears  rounded.  This,  however,  should  create 
no  concern,  since  the  cards  which  are  here  presented,  were  obtained 
under  conditions  which  have  been  proven  to  be  highly  efficient. 

FOREIGN   VALVE-GEABS. 

Having  now  considered  the  frailties  and  virtues  of  the  link  mo- 
tion, we  may  inquire  concerning  other  forms  of  gears  which  in 
foreign  countries  at  least  are  in  common  use.  In  England  one  occa- 
sionally sees  the  stationary  link  as  shown  by  Fig.  3,  the  link  hanger 
of  which  is  suspended  from  a  fixed  pin.  A,  while  the  reverse  shaft 
is  connected  with  a  radius  rod  which  communicates  the  motion  of 
the  link  to  the  valve  spindle.     A  modification  of  this  gear  is  found. 


Joy  Valve  Gear. 


in  the  straight  or  Allen  link,  shown  by  Fig.  4,  in  which  both  the 
link  and  the  radius  rod  have  connection  with  the  reverse  shaft 
which  in  reversing  causes  them  to  move  in  opposite  directions. 

The  Joy  gear  (Fig.  5),  which  has  been,  and  still  is,  ext^sively 
used  in  English  practice,  requires  no  eccentric,  but  receives  its 
motion   directly  from   the   main   rod.     The  reversal   of  the   engine 
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•and  changes  ia  the  travel  of  the  valve  are,  in  this  gear,  accomplished 
by  varying  the  inclination  of  the  curved  guide  along  which  a  block 
is  forced  to  travel  with  each  reciprocation  of  the  main  rod.  The 
guide  remains  stationary,  except  as  acted  upon  by  the  reverse  lever. 

As  a  last  example  from  fore'ign  practice,  is  presented  the  typi- 
cal gear  of  Continental  Europe,  namely,  the  Walschaert  gear  (Fig. 
6).  In  this  gear,  motion  is  derived  from  the  crosshead  and  from  a 
single  eccentric,  or,  where  the  gear  is  outside  of  the  frame,  from 
■&  return  crank.  These  motions  are  so  combined  by  means  of  a 
system  of  connected  rods  and  a  link  as  to  give  the  usual  motion  to 
the  valve.  A  radius-rod  connecting  with  the  link-block  receives  mo- 
tion from  the  reverse  shaft  in  reversing,  and  in  changing  the  travel 
■of  the  valve. 

The  fact  concerning  these  foreign  gears  which  I  most  wish  to 
emphasize  is,  that  they  all  give  a  motion  to  the  valve  which  may 
be  represented  by  a  valve  ellipse  such  as  that  shown  by  Fig.  1. 
There  are  minor  differences  in  the  character  of  the  resultant  mo- 
tion which  my  present  purpose  will  not  permit  me  to  discuss,  the 
important  fact  being  that  the  mechanisms  in  question  are  nof  to 
te  regarded  as  reform  gears.  They  are  not  to  be  contrasted  with 
the  Stephenson  link  motion,  but  compared  with  it.  They  do  not 
«xlst  because  they  give  a  better  steam  distribution  than  is  obtained 
from  the  link-motion  of  this  country,  and  except  as  may  be  herein- 
■after  suggested,  they  are  not  superior  to  the  gears  common  in  this 
country.  With  this  understanding  of  the  matter,  we  may  now  ex- 
amine the  several  gears  referred  to,  and  seek  to  find  a  reason  for 
their  existence,  in  the  conditions  under  which  they  are  used. 

From  that  which  has  already  been  stated,  it  may  be  surmised  that 
the  Stephenson  link-motion  as  used  upon  American  locjomotives, 
constitutes  a  convenient  and  acceptable  gear.  There  are  at  least 
four  good  reasons  why  this  is  so,  which  may  be  enumerated  as  fol- 
lows: 

1.  The  gear  gives  a  satisfactory  distribution  of  steam. 

2.  Its  design  readily  adapts  itself  to  conditions  involving  the 
use  of  a  rocker  between  the  axle  and  the  valve,  and  the  rocker  has 
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Fig.  6 — Walschaert  Valve  Gear. 

until  recently  been  regarded  as  an  essential  element  in  the  design 
of  the  American  locomotive. 

3.  The  accessibility  of  the  forward  driving  axle  and  the  unoc- 
cupied space  between  the  frames  in  American  locomotives  as  a  point 
•of  attachment  for  eccentric,  has  supplied  ideal  conditions  under 
which  to  develop  the  link  motion. 

4.  Other  forms  of  gear  which  have  been  used  elsewhere  have 
been  thought  impracticable  in  American  service  because,  owing  to 
the  small  diameter  of  driving  wheels,  which,  until  recently,  have 
prevailed  in  this  country,  the  mechanism  of  such  gears  often  extend- 
ing too  near  the  roadbed  for  safety. 

The  stationary  link  (Fig.  3)  has  proven  attractive  to  the  de- 
signers of  many  English  engines,  because  it  involves  the  use  of  a 
single  eccentric,  room  for  which  is  more  easily  found  upon  the 
inside  connected  engines  common  to  English  practice  where  the 
greater  part  of  the  forward  axle  is  occupied  by  cranks. 

The  Allen  link  responds  to  conditions  similar  to  those  which 
are  met  by  the  stationary  link,  but  is  a  better  design,  since  by  it 
the  lines  of  motion  are  kept  much  nearer  the  lines  of  force. 

The  Joy  valve-gear  is  distinctively  English  in  its  design,  and 
in  the  extent  of  its  use  upon  locomotives.  With  the  increased  size 
of  the  inside  connected  locomotive,  the  inside  crank  of  the  forward 
axle  gradually  developed  proportions  which  made  it  difficult  to  find 
room  ev€n  for  a  single  eccentric. 

Confronted  with  these  conditions,  the  Joy  gear  naturally  makes 
a  strong  appeal  to  the  designer.  This  gear  takes  its  motion  from 
a  connecting  rod  and  leaves  the  forward  driving  axle  to  be  occu- 
pied wholly  by  the  cranks.  For  locomotive  service  the  Joy  gear  is 
perhaps  inferior  to  either  of  the  other  motions  described,  since 
irregularities  in  the  track  materially  affect  the  distribution  of  steam. 
For  example,  when  a  low  joint  permits  the  wheel  to  drop,  the 
connecting  rod  partakes  of  its  motion  and  carries  it  on  to  the  valve- 
gear  and  to  the  valve. 

The  Walschaert  gear,  which  is  extensively  used  in  Continental 
Europe,  may  be  either  Inside  or  outside  of  the  frames  of  the  engine. 
In  European  practice,  where  inside  cylinders  have  been  much  em- 
ployed, it  has  generally  been  outside  of  the  frames.  Its  design 
makes  a  strong  appeal  to  the  designer  who  is  forced  to  go  outside 
of  the  frame  with  his  valve  motion.  For  this  reason,  its  use  is 
likely  to  increase  in  American  practice.  If,  as  many  engineers 
helieve,  some  form  of  balanced  compound  Is  to  gain  ascendency  ^n 
this  country,  there  will  be  greater  difficulty  In  retaining  the  valve- 


gear  between  frames.  As  an  illustration  of  this,  it  is  of  interest  to 
note  that  the  Mallet  compound,  built  by  the  American  Locomotive 
Company  for  the  Baltimore  &  Ohio  Railroad,  and  exhibited  at  St. 
Louis,  is  designed  with  Walschaert  valve  gears.  The  gear  is  one 
in  which  the  metal  for  the  parts  may  be  well  distributed  to  trans- 
mit the  stresses  which  are  brought  upon  them,  and  for  this  reason 
it  may  constitute  a  very  stiff  gear,  though  its  individual  parts  are 
relatively  very  light.  A  most  admirable  type  of  this  gear,  with 
some  special  adaptation  to  meet  the  requirements  of  the  com- 
pound principle,  is  illustrated  in  the  von  Borries  balanced  compound 
locomotive,  which  was  on  exhibition  during  the  summer  at  St. 
Louis. 

The  conclusion  to  be  drawn  from  the  foregoing  discussion  should 
not  be  one  of  discouragement  for  those  who  are  interested  in  im- 
proving the  locomotive  valve  gears.  In  so  far  as  I  may  have  com- 
mended forms  of  gears  now  common,  I  have  had  no  wish  to  imply 
that  better  ones  may  not  be  devised.  The  force  of  my  argument 
is,  however,  that  real  and  lasting  improvement  is  to  be  looked 
for  more  along  mechanical  lines  than  in  attempts  to  improve  the 
character  of  the  motion  imparted  to  the  valve.  While  there  is  a 
chance  for  slight  saving  in  fuel,  the  real  economy  which  may  re- 
sult from  the  adoption  of  a  better  gear  is  to  be  found  in  it*  lower 
maintenance  cost,  and  in  the  greater  certainty  of  its  action,  rather 
than  in  pounds  of  coal  saved.  What  is  most  desired  in  a  valve  gear 
is  a  mechanism  which  under  the  adverse  conditions  of  actual  loco- 
motive service,  will  give  to  the  valve  that  precision  of  movement 
it  is  designed  to  have.  Along  these  lines  there  is  ample  oppor- 
tunity to  improve  the  present  practice. 


Train  Dispatchers'  Convention. 


The  18th  Annual  Convention  of  the  Train  Dispatchers'  Asso- 
ciation of  America  opened  on  Tuesday,  June  20,  at  the  Brown 
Palace  Hotel,  Denver.  The  Credentials  Committee  reported  46  mem- 
bers present.  The  President's  address  was  then  read.  The  election 
of  new  members  was  the  next  business  in  order  and  the  convention 
balloted  upon  43  candidates,  electing  40.  The  report  of  the  Execu- 
tive Committee  was  read,  congratulating  the  Association  upon  its 
continued  prosperity.  There  is  a  balance  of  $373,  in  addition  to 
railroad  bonds  to  the  amount  of  $2,000,  an  increase  of  $360  over  the 
previous  year  in  assets.  The  net  increase  in  membership  during 
the  year  was  34,  and  the  total  present  membership  of  the  Associa- 
tion is  884.  The  Committee  on  Topics  reported  the  following  five 
questions: 

1.  How  can  forms  of  orders  be  shortened  or  improved,  and 
how  much,  If  any,  deviation  from  prescribed  forms  may  be  per- 
mitted in  the  interest  of  brevity?  Give  instances  or  conditions 
where  improvement  might  be  made. 

2.  Can  the  use  of  the  "19"  order  be  extended  beyond  the  usual 
practice,  i.  e.,  giving  it  only  to  inferior  trains?  If  so,  how?  Can  a 
safe  method  be  adopted  for  using  it  in  every  case  for  all  trains? 

3.  What  form  of  dispatchers'  transfer  do  you  consider  best,  and 
why? 

4.  Do  you  favor  a  printed  form  for  train  order  books  for  dis- 
patchers' use?     If  so,  what  are  the  advantages? 

5.  To  what  extent  may  a  train  crew  continue  to  use  orders 
after  having  changed  their  identity,  i.  e.,  assumed  a  train  of  an- 
other number  or  designation?  Consider:  First:  Kinds  of  orders: 
(a)  Annulment,  (b)  "Run  late"  orders  (Form  E),  (c)  Extra 
with  right  over  other  trains   (Form  G,  example  3). 

Second:  Manner  of  changing  identity:  (a)  Running  a  regular 
train  to  terminal  and  returning  on  another,  (b)  Running  a  regular 
train  but  change  to  extra  in  order  to  exceed  schedule  time,  (c) 
From  an  extra  to  a  work  extra,  or  vice  versa,  (d)  "Short  run" 
extras,  i.  e.,  running  orders  over  part  of  the  district  only,  another 
order  being  issued  to  complete  run.  (e)  From  one  section  number 
to  another. 

In  response  to  these  questions  papers  were  submitted  by  Messrs. 
F.  H.  Hadley  (Pennsylvania),  of  Media,  Pa.;  J.  W.  Cuineen  (Le- 
high Valley),  Auburn,  N.  Y.;  E.  R.  Gassman  (L.  S.  &  M.  S),  Toledo, 
0.;  T.  D.  Dillmin  (L.  S.  &  M.  S.),  Youngstown,  0.;  D.  B.  Fleming 
(N.  Y.  C.  &  H.  R.),  Jersey  Shore,  Pa.,  and  W.  J.  Choapman  (South- 
ern Railway),  Greensboro,  N.  C.  Mr.  Dillmin's  paper  will  be  found 
in  another  column. 

A  paper  on  Rule  4B,  standard  code,  by  Mr.  H.  A.  Dalby,  was 
also  read.  The  Train  Rules  Committee  submitted  a  number  of  sug- 
gestions for  amendment  for  the  standard  code  covering  definitions 
and  the  following  standard  code  rules: 

Rule  4  (A),  4  (B),  20,  93  and  218,  and  forms  of  orders  A,  B 
and  K.  Also  a  rule  providing  for  the  "X"  response  as  a  substitute 
for  repetition  of  the  order  by  the  operator  at  the  meeting  point,  in 
case  of  "meet"  and  "wait"  orders. 

Two  sessions  of  the  convention  were  fully  occupied  in  dis- 
cussing these  topics  and  the  reports  of  the  Train  Rules  Committee. 

The  election  of  officers  resulted  in  the  election  of  F.  X.  Meyers 
(Texas  &  Pacific),  Marshall,  Tex,  for  President;  L.  H.  Phetteplace 
(N.   &  W.),   Williamson,  W.  Va.,  for  Vice-President;    J.   P.   Mackie 
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,  leeleited)  editor   and  Messrs.  C.  D.  Richards.  T.  D,  DiUmin,  C.  W.  by  Mr.  Howard  StiUman,  a  very  complete  organization  for  this  work 

Fisher  and  J    B  J.:rome,  members  of  the  Executive  Committee.  and  reports  are  constantly  issued  on  this  subject.     From  some  at 

The    next    meeting    will    be    held    at    Buffalo,    N.    Y.,   in   June,  hand  it  appears  that  the  cost  of  chemicals  varies  from  one  to  five 

1906  cents  per  1,000  gallons.    They  grade  the  waters  as  follows,  according 

The    convention    held    three    sessions    each     on    Tuesday    and  to  the  grains  of  incrusting  matter  tier  gallon: 
Wednesdav.  an  i  the  members  devoted  the  remainder  of  the  week  to  Good,  less  than  12  grains  per  gallon, 

enjoying    th*     hospitalities    of    the   Colorado    railroads.    Thursday  Fair.  12  to  20  grains  per  gallon. 

being  occuiiH>l   in  a  trip  over  the  new  .Moffat   road,  whose  present  Poor,  20  to  30  grains  per  gallon. 

terminus  is  Arrowhead,  at  the  entrance  to  the  famous  Middle  Park,  Bad.  over  30  grains  per  gallon.  „  ,.  ,^  „.  ,  .  ,  , 
which  will  be  traversed  by  this  road  in  its  progress  towards  Ogden.  Mr.  G.  M.  Davidson,  of  the  Chicago  &  North-W  estern  has  taken 
The  uuequaled  scenery  along  this  route  will  at  some  fuuire  time  the  matter  up  actively,  and  states  the  cost  at  from  l  to  lo  cents 
undoubtedly  form  one  of  the  chief  attractions  of  Colorado  to  tour-  per  1,000  gallons.  The  Union  Pacific  costs  have  been  stated  by  Mr. 
Isls  No  .section  of  Colorado  embraces  within  such  a  limited  dis-  J.  B.  Berry  from  onethlrd  cent  to  S'i.  cents  per  l,0f)O  gallons  for 
tance  the  same  variety  of  mountain  scenerv  that  is  afforded  by  this  chemicals  only.  On  the  Sante  Fe,  while  the  majority  of  waters 
road  Friday  was  devoted  to  a  trip  over  the  Colorado  Southern  to  wou.d  need  for  chemicals,  from  1  to  o  cents'  worth  per  1,000  gal- 
Silver  Plume  and  return.  This  trip  embraces  the  famous  George-  Ions,  some  waters  ran  higher,  in  one  case  reaching  21  cents.  This 
town  Loop.  Saturday  was  occupied  with  a  trip  to  Cripple  Creek  latter,  however,  it  was  not  practicable  to  treat,  and  it  was  abandoned 
over  the  Colorado  Springs  &  Cripple  Creek  District  Railway  and  to  as  a  water  station. 

Pike's  Peak    'The  convention  was  one  of  l-^e  most  interesting  and  While  carbonate  waters  can  be  easily  and  cheaply  treated,  and 

pleasurable  in  the  entire  history  of  the  association.  a   comparatively  pure   water  supplied   to   the  boilers,   it   is   not  so 

with  sulphates  of  lime  and  magnesia.     After  the  reaction,  the  car- 

•  -  bonate  of  lime  formed,  settles  to  the  bottom  of  the  tank,  and  can 

.       „         ,.  be  blown  off  as  "sludge."  but  the  sulphate  of  soda,  the  soluble  re- 

The  Cost  of  Locomotive  Operation.  ^^^^  ^^  ^^^  chemical  change,  go'es  into  the  boiler  and,  if  in  large 

quantities,  or  allowed  to  become  concentrated  by  evaporation,  causes 

^  "•  foaming.     Soluble  matter  of  over  30  grains  per  gallon  will  be  likely 

Bv   GEoKGK   K.   iiE-NUERsox.  jq  gjye  trouble  on  a  locomotive,  on  account  of  the  constant  agita- 

tion,  although  50  or  60  grains  can  be  endured  in  a  stationary  boiler. 

(Continued  from  Vol.  xxxviii..  Page  377.)  This  is  illustrated  by  the  analyses  before  and  after  treatment  of  a 

water  from  a  driven  well,  in  the  middle  west: 

WATER  TBEATMEXT.  , Grains,  per  gallon — — > 

„.,        ,  .  ,,        ,  ,     J  4..     1       „„,.  n™o  Before  treatment.      After  treatment. 

W  hen  locomotives  were  small  and  had  a  comparatively  easy  time,  carbonate  of  lime     i4.39  2.26 

little  attention  was  paid  to  the  material  in  the  water,  but  as  they  Carbonate  of  magnesia   l.lS  .88 

became    larger   and    were   forced    to   work    more   continuously,   the  |u}jJhatl  of  m^^esia  ! .'.'!.' 1  .'.'.'.'.'.■  .'l .'  13.'33  '.'.'. 

trouble  increased.  In  desperation  over  leaky  flues  and  cracked  fire-box  ~T^  ~T7i 

sheets,   the   method   of  introducing  soda-ash,  or   carbonate   of  soda,  sulphate  o'f  soda",  i!  .'i  i:  1.' !."!  i!  1  i  il  o'-ls  2^.32 

into  the  tender,  and  so  to  the  boiler,  became  quite  general,  and  is  TTJS  T^ 

still  used  at  many  places.     In  time,  however,  it  came  to  be  recog-  ^°S'Sgfe"°f,ts°'"'^  i ' :  l ! .' . ! ! : ! ! ! '. : : : !  Ill  2f:'8l 

nized  that  the  boiler  of  a   locomotive  was  hardly  the  place  to  do  ^^^.^  ^^  ^^^^^^  ^^^^^^  treatment,  an  increase  of  21  grains  per  gal- 

this  work  of  freeing  the  water  from  impurities,  as  the  sludge  filled  j^^  j^^  ^^^  soluble  salts— slightly  greater  than  the  sulphates  of  lime 

the  lower  part  of  the  boiler,  necessitating  very  frequent  blowing  off  ^^^  magnesia   (which  total  19i..  grains  in  the  raw  water),  but  the 

and   washing  out.  and   the   more  logical   method   of  preparing  the  carbonates  have  practically  disappeared.  If  we  take  a  water  such  as 

water  before  it  was  delivered  to  the  tender  became  popular.    There  ^^^  following   which  is  found  in  the  southeastern  part  of  Colorado, 

are  quite  a  number  of  treating  plants  at  present  in  use;  in  some  the  ^.^  ^^^  ^^^^  ^^  ^^^^  ^^.^^^^j^  ^^^^^  treatment: 

apparatus  is  patented  and  in  others  it  is  home-made.     All,  however.  „         „  t>     _.i 

,  ,  ...  .        ,         ,     .  _,  -^  , .  Per  gallon.  Per  gallon. 

depend   upon   chemical   action   for  their  success.     The   soft  scaling  carbonate  of  lime 10.67  grains.     Sulphate  of  magnesia     13.52  grains. 

waters,  containing  carbonate  of  lime  or  magnesia,  held  in  solution  Sulphate  of  lime  ..... .     19.01      ;;         Sulphate  of  soda 17.82      •■ 

,  '     .  ...     It  •       1.  J       .*!.         Z      ■         -J  „ •„,  Carbonate  of  magnesia.        1.13  Chloride  of  sodium...        1.1, 

because  the  water  itself  is  charged  with  carbonic  acid  gas,  are  sim- 
ply treated  with  slaked  lime,  which  unites  with  the  free  carbonic  This  water  untreated,  will  form  a  hard  scale  on  account  of  the 

acid,   forming   carbonate  of  lime.     This,   being  insoluble   in   water  sulphate  of  lime;  if  treated  with  lime  and  soda  ash,  the  carbonates 

free  from  carbonic  acid,  settles  as  a  white  precipitate,  accompanied  can  be  settled  and  drawn  off.  but  there  will  remain  in  solution  from 

by  the  carbonate  previouslv   in   the   water  in  solution.     The  clear  the  sulphates  of  lime  and  magnesia  about  33  grains  of  sulphate  of 

water  is  drawn  off  above  the  sediment,  and  thus  none  of  the  carbon-  soda,  in  addition  to  the  17.82  grains  already  in  the  water,  making 

ates  get  into  the  boiler,  but  practically  pure  water  is  delivered.    As  a  total  of  about  50  grains,  which  would  certainly  give  trouble  from 

quick  lime   (from  which  the  slaked  lime  is  made)    is  a  cheap  sub-  foaming. 

stance,  the  cost  of  chemicals  for  such  treatment  is  small.  As  one  The  Southern  Pacific  does  not  think  it  advisable  to  treat  water 
pound  of  carbonate  of  lime  requires  a  little  more  than  half  a  pound  '^  the  soluble  alkalies  exceed  thirty  grain  per  gallon  (whether  natu- 
of  quick  lime  for  its  precipitation,  we  may  sav  roughlv,  that  for  '"^Hy  contained  or  introduced  by  chemical  reaction),  as  troubles 
each  grain  of  carbonates  in  a  gallon  of  water,  we  should  need  one-  from  foaming  in  road  service  with  losses  included  may  largely  ex- 
tenth  pound  of  lime  for  treating  1,000  gallons,  this  referring,  of  ceed  the  cost  of  boiler  repairs  due  to  incrustation.  As  an  example 
course,  to  the  incrusting  carbonates  of  lime  and  magnesia.  With  °^  this,  one  of  their  California  waters  which  analyzes  as  follows: 
lime  at  50  cents   per  barrel  of  200  pounds,  a  water  containing  40  carbonate  of  lime....     12.12frains.       Sulphate  of  magnesia.     10.67fralS^. 

grains  of  carbonates  of  lime  and  magnesia,  would  cost  but  one  cent  Sulphate  of  lime 2.30       ■•  Sulphate  of  soda  ....     11.32 

for  the  necessary  amount  of  quick  lime;  the  cost  of  labor  would  Carbonate  of  magnesia  2.97  ••  Chloride  of  sodium...  9.62  - 
depend  mostly  upon  the  size  of  the  plant,  as  a  large  one  would  '^  considered  by  them  as  untreatable,  for  the  reasons  given  above, 
require  no  more  attention,  perhaps,  than  a  small  one.  The  hard  ^''^■'  tliat  if  the  sulphates  of  lime  and  magnesia  were  changed  to  car- 
scaling  waters  are  more  costly  to  treat  by  six  or  eight  times.  Sul-  bonates  and  sulphate  of  soda,  the  soluble  salts  as  a  total  would 
phate  of  magnesia  alone,  does  not  form  boiler  scale,  but  when  pres-  amount  to  over  30  grains  per  gallon.  Another  California  water 
ent  with  carbonate  of  lime,  a  reaction  takes  place,  and  sulphate  of  contains  but  12  grains  of  carbonates  and  practically  no  incrusting 
lime  is  formed.  When  300  degrees  temperature  is  reached,  this  is  sulphates,  but  has  45  grains  of  salt  to  the  gallon,  and  is  considered 
precipitated,  making  a  hard,  cement-like  coating  on  the  flues  and  untreatable  also.  Under  such  cases,  it  seems  that  nothing  but  dis- 
sheets.  In  order  to  remove  these  sulphates  from  the  water  before  tillation  will  get  rid  of  the  matter  in  solution.  Tannic  acid  and 
it  is  supplied  to  the  tender,  it  is  treated  with  carbonate  of  soda,  or  boiler  compounds  have  been  tried,  but  they  are  only  partly  suc- 
soda  ash,  as  it  is  commonly  called.    The  chemical  reaction  produces  cessfui. 

carbonate  of  lime  and  sulphate  of  soda,  so  that  the  carbonate  of  distii.l.\tio>-. 

linae  will^  settle,  as  before.     As  one  pound  of  sulphate  of  lime  re-  under  ordinary  conditions,  the  cost  of  this  method  of  purifi- 

qijires  .S5  pound  of  58  per  cent,  soda  ash  for  its  precipitation,  it  cation  would  be  prohibitive,  as  can  be  plainlv  seen  bv  a  few  simple 

win  require  one-eighth  of  a  pound  for  each  1,000  gallons  containing  calculations.     Good  coal  should  evaporate  lo'lbs.  of  water  for  each 

one  grain  of  the  sulphate  per  gallon,  and  ete  soda  ash  is  worth  about  pound  burned,  from  and  at  212  deg.  Fah.,  at  atmospheric  pressure, 

one  cent  a  pound,  we  could  treat  only  eight  grains  per  gallon  for  1.000  gallons,  weighing  about  8,000  lbs.,  would  therefore  require  800 

one  cent  per  thousand  gallons.     The  cost  of  treatment  will  thus  be  lbs.  of  coal,  and  at  $1.00  a  ton,  this  would  mean  40  cents  a  thotB- 

seen  to  depend  entirely  upon  the  ingredients  in  the  water.  and  gallons  for  fuel  alone.     Multiple  effect  stills,  however    can  be 

Corroding  materials,  such  as  acids  and  chloride  of  magnesium,  procured,  which  will  reduce  the  fuel  consumption.    The  Yargan  appa- 

may  be  neutralized  with   quicklime  or  soda  ash.  chloride  of  mag-  ratus  will  distil  water  at  the  rate  of  about  40  lbs.  per  pound  of  coal, 

neslum  requiring  about  the  same  amount  of  soda  ash  as  sulphate  and  the  Goss  still  will  double  this.     Under  these  latter  conditions. 

\f'        »  .V    ,  .,       ^  ^•^*"'  gallons  of  water  would  require  but     ^^    =  100  lbs.  of  coal. 

Many  of  the  large  railroads  in  this  country  have  now  gone  very  and  at  $1.00  per  ton,  the  cost  for  fuel  would  be  5  cents     As  in  the 

extensively  Into  water  treatment.  {The  Southern  Pacific  has  made,  treating  plants,  the  labor  would  depend  upon  the  size  of  the  plant. 
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and  as  there  are  many  railroads  that  obtain  their  coal  at  less  than 
Jl.OO  a  ton,  it  is  apparent  that  conditions  may  exist  where  the  cost 
of  distillation  will  not  exceed  that  for  chemical  treatment,  and  the 
latter  is  not  available  for  foaming  waters.  Such  a  still  was  experi- 
mented with  in  the  California  desert  on  water  containing  over  350 
grains  of  soluble  alkali  per  gallon,  and  this  was  readily  reduced  to 
a  workable  strength,  that  is,  less  than  30  grains  per  gallon.  At 
this  point  it  was  customary  to  haul  water  nearly  60  miles,  making 
it  cost  fully  30  cents  per  thousand  gallons.  Fuel  could  be  supplied 
at  this  point  at  the  rate  of  $1.00  a  ton,  and  allowing  for  labor  and 
repairs,  the  cost  of  distilled  water  would  run  about  13  cents  per 
1,000  gallons,  a  reduction  of  17  cents  under  the  cost  by  hauling  in 
trains.  There  are  many  places  in  the  west  where  the  combination 
of  cheap  fuel  and  foaming  water  naturally  suggests  this  method  of 
purification,  but  for  the  ordinary  carbonates  of  lime  and  magnesia, 
the  chemical  treatment  is  the  proper  course  to  pursue.  The  cost  In 
any  case,  can  be  estimated  as  above  outlined. 
(To   lie   continued.) 


two  hours.  It  would  have  taken  from  five  to  six  hours  to  have 
thawed  these  engines  out  in  the  old  roundhouse,  which  was  equipped 
with  steam  pipes  in  the  pits.  Steam  pipes  in  the  pit  are  also  more  or 
less  undesirable,  as  the  men  are  liable  to  be  burned  aud  the  pipes  are 
apt  to  be  injured  by  heavy  castings  or  other  material  falling  on 
them.  For  the  above  information  we  are  indebted  to  Mr.  C.  E. 
Knickerbocker,  Engr.  M.  of  W.,  and  others. 


Car  Accountants'  Annual    Meeting. 


Heating  and  Ventilation  System  for  a  20-Stall  Roundhouse. 


The  accompanying  illustration  clearly  shows  the  heating  and 
ventilating  equipment  as  installed  in  the  20-stall  roundhouse  of  the 
N.  Y.,  0.  &  W.  R.  R.  at  Middletown,  N.  Y.  The  equipment  as  shown 
consists  of  a  Sturtevant  blast  wheel  7  ft.  in  diameter  by  4  ft.  in 
width.  This  is  inclosed  in  a  %-in.  steel  plate  housing,  the  lower 
portion  of  which  extends  beneath  the  floor  and  contains  the  outlet 
through  which  the  air  Is  discharged  into  an  underground  duct.   The 


Heating  and   Ventilating   Equipment  as  Applied  to  the  Middletown 
of  the  N.  Y.,  O.  &  W.  R.  R. 

fan  is  driven  by  a  7  in.  x  10%  in.  direct-connected  engine,  and  draws 
the  air  through  a  Sturtevant  heater  containing  6,900  ft.  of  1-in. 
pipe.  This  equipment  was  installed  to  maintain  a  minimum  tem- 
perature of  65  deg.  in  the  building  with  a  temperature  oC  zero  out- 
side. It  is  stated  that  during  the  last  winter  the  steam  was  fur- 
nished from  an  old  engine  located  outside  of  the  roundhouse,  as  the 
new  boiler  could  not  be  arranged  and  put  in  place  at  the  time.  The 
figures  upon  which  the  apparatus  operated  last  winter  are  therefore 
subject  to  change  under  altered  conditions  of  equipment.  It  is 
stated  that  with  a  steam  pressure  of  130  lbs.  on  the  old  engine  and 
with  nights  during  the  winter  when  the  thermometer  was  from 
5  deg.  to  20  deg.  below  zero,  engines  came  into  the  house  com- 
pletely covered   with   snow  and   were   thawed   out   in   from   oile  to 


The  second  annual  meeting  of  the  Association  of  Transportation, 
and  Car  Accounting  Officers  was  held  at  the  King  Edward  Hotel, 
Toronto,  Canada,  June  20  and  21.  The  attendance  of  members  was 
all  that  could  be  desired,  very  few  being  absent.  It  will  be  recalled 
that  this  organization  was  started  under  the  new  name  a  year  ago, 
at  the  twenty-ninth  annual  convention  of  the  car  accountants,  and 
the  eleventh  of  the  Transportation  Association,  held  at  Washington 
when  both  these  united  to  form  one  strong  body;  the  present  gather- 
ing, therefore,  may  also  be  rightly  described  as  the  thirtieth  succes- 
sive annual  meeting  of  the  society. 

The  report  of  the  executive  committee  showed  168  roads  had 
joined  the  organization — holding  193  active  memberships,  with  a 
road  mileage  of  200,259  miles,  and  owning  1,811,917  cars;  there  were 
84  associate  members — 20  representing  car  service  bureaus,  and  64 
fast  freight  and  private  car  lines;  there  are  also  39  honorary  mem- 
bers. The  treasurer  reported  all  accounts  paid  and  a  balance  on 
hand. 

No  amendments  were  suggested  to  the  code  of  per  diem  rules, 
the  various  points  discussed  under  this  head  having 
relation  only  to  the  proper  application  and  interpre- 
tation of  the  rules.  In  the  operation  of  Rules  1,  2 
and  9,  it  was  stated  that  considerable  amounts  of  per 
diem  have  been  found  uncollectible,  or  have  to  be 
held  outstanding  from  month  to  month,  owing  to  dif- 
ferences or  errors  occurring  in  reported  dates  of  car 
movement  between  delivering  and  receiving  roads; 
and  that  instead  of  taking  prompt  action  to  determine- 
which  of  the  two  is  responsible  for  payment,  thes& 
roads  usually  throw  upon  the  distant  owning  road 
the  almost  hopeless  task  of  settling  the  quarrel,  and 
of  obtaining  the  per  diem  justly  due.  After  discus- 
sion, the  question  was  referred  to  the  per  diem  com- 
mittee for  recommendation,  the  general  opinion  being 
that  the  delivering  road  should  be  held  responsible 
for  adjusting  all  such  cases  with  the  receiving  road, 
and  of  reporting  the  result  to  the  car  owner. 

The  penalty  rule  (3)  having  been  rendered  inop- 
erative in  many  cases,  through  errors  in  reports  of 
movement  of  cars,  the  following  resolution  was 
brought  forward  and  referred  to  the  committee  for 
action: 

"That  any  road  failing  to  report  to  the  owner 
the  delivery  of  a  car  to  connecting  road,  or  failing, 
to  give  correct  information  in  reporting  delivery  of  a 
car,  shall  be  held  responsible  to  the  owner  for  all 
penalty  which  could  have  been  obtained  had  proper 
information  been  supplied." 

Differences  of  opinion  having  developed  as  to  the: 
meaning  of  the  reconsigning  clause  in  Rule  6,  as  to. 
what  constitutes  a  reconsignment  of  a  car  at  destina- 
tion to  a  non-per  diem  road — for  unloading,  especial- 
ly in  cases  where  such  road  is  not  mentioned  in  the 
way  bill — the  per  diem  committee  was  authorized  to 
obtain  particulars  of  a  case,  and  to  submit  it  to  the 
arbitration  committee  of  the  American  Railway  Asso- 
ciation for  decision. 

The  car  service  committee,  in  emphasizing  the 
necessity  for  improved  methods  for  the  economical 
movement  of  l.  c.  l.  freight,  referred — as  an  object, 
lesson — to  the  clearing  platform  and  transfer  facili- 
Roundhouse  ties  for  consolidation  of  loads,  installed  at  Elizabeth- 
port  on  the  Central  of  New  Jersey,  describing  it  in 
detail;  the  record  of  one  month's  work  was  4,645  car- 
loads received,  and  4,430  forwarded,  a  saving  of  215  cars  or  4.6  per 
cent.,  the  average  loading  having  been  brought  up  to  9,400  lbs.  per- 
car. 

The  representative  of  a  western  road  also  gave  the  result  of 
adopting  similar  methods  at  various  points,  supplemented  by  meet- 
ings of  agents  for  instruction;  the  movement  of  28,000  cars  having 
been  saved  in  ten  months'  operations,  greatly  increasing  the  average 
load  per  car,  and  reducing  the  cost  of  movement,  as  well  as  releas- 
ing 28,000  cars  for  other  business. 

The  committee's  recommendations  on  the  following  subjects- 
were  adopted: 

1.  When  a  car  is  offered  for  return  trip  to  a  road  over  which- 
It  moved  in  the  opposite  direction  one  year  or  more  previously,  the-! 
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offering  road  shall  at  the  same  lime  give  data  of  the  previous  move- 

2  For  the  purpose  of  esUblishing  uniform  practice  in  the 
handling  of  eml.aigo  notices,  the  transportation  officer  in  charge  of 
distribution  of  uciuipment  as  shown  in  columns  of  The  Oflictal  Kail- 
way  Equipment  Uegister,  shall  be  designated  as  the  proper  party  to 
issue  and  with  whom  to  place  embargo  notices. 

3  Baggage  cars  with  theatrical  scenery.— It  is  the  sense  of  this 
Asociation  that  it  is  desirable  that  a  card  waybill  or  car  ticket 
should  accompany  each  car  of  passenger  equipment  moved  over  the 
road  in  other  than  regular  service,  whether  loaded  or  empty. 

The  committee  on  office  methods  and  accounting,  reported  prog- 
ress on  several  important  subjects,  as  under: 

1.  Measures  for  preventing  duplication  of  initials  and  numbers 
In  marking  freight  equipment  on  the  various  roads. 

2.  The  tracing  of  car  load  shipments  in  interline  business. 

3.  .Measures  for  securing  accurate  reports  of  cars  placed  on  in- 
dustrial traclis,  accessible  to  two  or  more  per  diem  roads. 

4.  The  formulation  of  a  concise  method  for  computing  the  aver- 
ago  miles  run  per  car  per  day  on  home  lines,  the  adoption  of  which 
will  secure  uniformity  in  these  statistics  on  all  roads,  for  compara- 
tive purposes. 

In  order  that  due  consideration  may  be  given  to  subjects  im- 
mediately connected  with  transportation,  it  was  revolved  that  a  com- 
mittee on  "transportation  topics"  be  appointed,  to  which  all  mat- 
ters under  that  head  shall  be  referred. 

On  the  subject  of  car  demurrage  and  car  service  associations, 
the  movement  for  antagonistic  legislation  in  the  shape  of  extended 
time  and  reciprocal  demurrage,  was  touched  upon,  and  the  fact 
was  stated  that  such  legislation  had  been  enacted  in  three  states. 
It  was  the  general  view  that  such  action  would  injure  the  users 
of  cars  more  than  the  owners,  as  the  demurrage  rules  were  more  pro- 
tective of  the  interests  of  the  traders  than  of  the  railroads;  and  if 
users  of  cars  were  allowed  more  time  to  load  and  unload,  the  effect 


Some  Causes  of  Failure  of  Rails  in  Service.* 


BY  BOBEBT  JOB, 
Chemist,  Philadelphia  &  Heading  Railway  Co. 

For  a  number  of  years  a  careful  study  of  causes  of  rail  failures 
has  been  made  by  the  Philadelphia  &  Reading  Railway.  The  method 
followed  has  been  in  the  case  of  each  failure  to  forward  a  portipn 
of  the  rail  showing  the  defective  condition  to  the  test  department 
with  a  form  giving  information  regarding  the  manufacture  and 
service  of  the  rail.  An  investigation  then  followed  to  determine  the 
cause  of  the  failure.  In  a  general  way  it  may  be  said  that  when 
failure  occurs  owing  to  fracture,  excessively  rapid  rate  of  wear 
under  given  conditions,  or  crushing  down  in  tracit,  the  poor  service 
is  generally  due  to  one  or  more  of  the  following  causes,  viz.:  (1) 
Pipes  in  the  steel;  t2)  presence  of  a  considerable  proportion  of 
blow-holes;  (3)  excessive  segregation;  (4)  coarse  granular  struc- 
ture; (5)  rough  handling.  In  the  first  case  the  defect  is  readily 
show'n  by  the  appearance  of  the  fractured  end  with  its  unwelded 
surfaces,  and  upon  buffing  off  a  section  of  the  rail,  the  extent  of 
the  pipe  is  generally  clearly  shown,  even  without  etching,  as  in 
Fig.  1.  In  such  case  the  steel  is  in  a  seamy  condition,  and  the 
layers  readily  split  apart  or  crush  down  upon  comparatively  slight 
pressure,  and  indication  of  the  unsoundness  is  usually  given  after 
a  very  short  service.  This  general  type  is  caused  by  failure  at  the 
mill  to  crop  ingots  down  to  sound  steel,  and  such  a  rail  is  nearly 
always  derived  from  metal  from  the  top  of  an  ingot,  and  almost 
invariably  fails  when  tested  under  the  drop  test.  When  the  mill 
inspection  is  watched  closely  and  when  it  is  seen  that  the  test  butt 
for  the  drop  test  is  always  Ulsen  from  the  top  of  the  ingot,  failures 
due  to  such  pipes  are  relatively  rare.  A  defect  of  this  character  is 
one  of  the  most  dangerous  which  can  be  present,  since  it  is  liable 
to  result  in  sudden  crushing  under  light  pressure,  and  consequently 
it  should  be  guarded  against  most  carefully  at  the  inspection. 

The  second  cause  of  failure,  viz.,  presence  of  considerable  pro- 


fig.  3 — Contour  of   Rail  Shown   in   Fig.  4  After  Service  of  Five  Months.        Fig.  5 — Contour  of  Fig.  6  After  Two  Months'  Service. 


"Bould  be  to  reduce  the  number  of  cars  available  for  load,  and  for 
the  trade  of  the  country.  In  the  matter  of  car  supply  the  interests 
of  both  railroad  and  trade  were  identical,  also  the  same  principle 
obtained  as  regards  the  prompt  movement  of  loaded  cars,  so  that 
legislation  to  compel  the  roads  to  do  what  they  are  bending  their 
best  energies  to  accomplish,  seems  unnecessary  and  anomalous. 

Mr.  A.  J.  Elliott,  of  the  Peoria  Car  Service  Association,  ad- 
dressed the  convention  by  request,  on  this  subject,  and  his  remarks 
were  enthusiastically  endorsed. 

The  election  of  officers  resulted  as  follows: 

For  President,  H.  L.  Hunter,  M.,  St.  P.  &  S.  S.  M.  Ry.,  Minne- 
-apolis,  Minn. 

For  First  Vice-President,  D.  E.  Spangler,  Norfolk  &  Western  Ry., 
Roanoke,  Va. 

For  Second  Vice-President,  T.  S.  Bell,  Pennsylvania  R.  R.,  Phila- 
delphia, Pa. 

For  Secretary,  G.  P.  Conard,  Official  Ry.  Equipment  Register, 
New  York. 

For  Treasurer,  F.  M.  Luce,  C.  &  N.  W.  Ry.,  Chicago,  111. 

For  Executive  Committee,  I.  N.  Scale,  Southern  Ry.,  Washing- 
ton, D.  C;  H.  G.  Sleight,  Vandalia  Ry.,  Terre  Haute,  Ind. 

New  Orleans  was  chosen  as  the  place  of  the  semi-annual  meeting 
in  November  next,  and  Denver  lor  the  annual  meeting  in  May  or 
June,  1006. 


The  Vienna  "rapid  transit"  city  railroad  Is  not  yet  a  mine  of 
gold,  though  it  is  several  years  old.  In  1904  its  gross  earnings 
were  $1,031,608  and  its  working  expenses  $1,185,796,  which  is  ?109,- 
400  more  than  the  year  before.  When  the  lines  were  built  the  city 
was  almost  like  New  York  before  the  first  elevated  railroad;  but 
about  the  time  it  was  finished  the  street  railroads  were  transformed 
into  electric  lines,  and  served  better  than  the  rapid  transit  lines 
for  most  people.  The  number  of  passengers  on  the  latter  was  6 
per  cent,  less  in  1904  than  in  1903. 


portion  of  blowholes  in  the  steel  is  probably  the  most  common  de- 
fect under  present  mill  practice,  and  the  one  which  causes  the 
largest  number  of  failures  in  service  to-day. 

Such  rails  usually  do  not  fracture  after  a  very  short  service 
unless  the  extent  of  the  blowholes  is  very  pronounced,  but  the  de- 
fects are  generally  noticed  by  the  gradual  mashing  down  of  por- 
tions of  the  rail,  accompanied  generally  by  flowing  over  at  the  sides 
of  the  head,  and  the  track  men  are  apt  to  complain  that  the  rail  in 
question  is  "too  soft,"  or  that  it  has  numerous  "soft  spots."  Analysis 
proves,  however,  that  the  metal  is  not  softer  than  that  in  other  rails 
adjoining  the  defective  one,  but  upon  polishing  and  etching  the  sec- 
tion lightly  with  iodine  or  other  medium  it  will  be  found  that  the 
steel  is  unsound,  or  in  other  words,  that  blowholes,  slag  and  other 
foreign  matter  have  prevented  thorough  welding  of  the  steel  and 
have  resulted  in  a  number  of  seams  which  break  up  the  solidity  of 
the  metal  and  permit  a  slipping  apart  of  the  unwelded  surfaces 
under  moderate  pressure,  causing  final  fracture  or  crushing.  In 
some  cases  this  condition  is  caused  by  presence  of  slag  and  of  oxides 
in  the  steel,  but  in  the  greater  number  of  instances  it  is  simply  due 
to  blowholes,  and  relatively  little  slag  or  oxide  is  present. 

Pig.  2  represents  the  heel  of  a  wing  rail  of  a  frog,  of  the 
following  analysis: 

Carbon    0.63  Sulphur    0.078 

Phosphorus 1.^7  Manganese 874 

This  rail  crushed  down  in  service  upon  another  road  into  the 
condition  shown,  in  less  than  five  weeks.  Figures  3  and  4  represent 
a  batch  of  rails  which  mashed  down  in  a  few  months  upon  another 
road  to  the  contour  represented  by  the  dotted  line.  The  unbroken 
line  represents  the  template,  and  the  large  black  areas  indicate  holes 
in  the  steel  which  were  formed  by  the  elongation  of  the  metal  upon 
the  top  of  the  rail  when  the  failure  began.  When  this  section  was 
polished  there  was  no  Indication  of  an  actual  pipe,  but  upon  light 
etching  the  cause  of  the  weakness  is  very  evident,  showing  that  the 

•From  a  paper  read  at  the  Atlantic  Cltv  meeting  of  The  American  Society 
for  Testing  Materials,  June  29-July  1,  1905. 


July  7,  1905. 


THE     RAILROAD     GAZETTE. 


13 


steel  is  so  thoroughly  unsound  and  porous  that  rapid  crushing  was 
possible. 

The  composition  of  this  rail  was: 


and  the  heat  average  was: 

Carbon 0.59 

Phosphoi-us 075 


0.) 


.053 


It  is  thus  seen  that  a  marked  segregation  was  present  as  well 


termlne  whether  or  not  the  form  of  section  exerted  an  influence 
upon  the  tendency  to  crush  in  service,  and  it  has  been  clearly  proved 
that  ability  to  withstajid  crushing  under  heavy  service  is  due  not 
so  much  to  any  particular  form  of  section  as  to  the  relative  free- 
dom from  unsoundness  in  the  metal.  In  connection  with  this  ques- 
tion an  examination  was  made  about  a  year  ago  upon  a  lot  of  rails 
which  were  removed  from  main  track  and  relaid  in  branch  lines. 
The  section  had  a  rather  deep  head  with  contour  approximating 
that  of  a  wheel  flange.     Practically  no  flowing  and  no  crushing  was 


^^^^^H                     '         ^^^^^1 

'  '  I^^^^H 

^0'~vl^^ 

Fig.    1 — Pipe    in    Steel.      Section     Pol- 
ished, But  Not  Etched. 


Pig.     2 — Wing-Rail,     Unsound     Steel. 
Service  Five  Weeks. 


Fig.   4- 


-Unsound    Steel,    Five    Months' 
Service. 


as  great  unsoundness,  and  it  is  evident  that  the  cropping  at  the  mill 
had  been  insufficient  to  get  to  sound  and  reasonably  homogeneous 
metal.  These  rails  were  furnished  under  the  mill's  own  specifica- 
tions and  guarantee. 

The  tendency  of  some  rails  to  flow  over  and  form  a  "lip"  has 
been  referred  to  and  this  frequently  is  attributed  to  mere  softness 
of  the  steel.  Our  experience  has  been  that  a  rail  with  carbon  as 
low  as  even  0.33  per  cent,  will  not  flow  over  under  exceedingly  heavy 
traflic,  provided  sound  steel  is  present,  with  granular  form  fine 
enough  to  render  the  metal  tough  and  strong,  and  in  every  instance 
of  flowing  over  or  of  breaking  down  of  the  side  or  corner  of  the 
head,  we  have  found  presence  of  blowholes  or  other  unsoundness 
near  the  surface  or  corners  of  the  head  of  the  rail,  generally  within 
ont-eighth  or  one-quarter  of  an  incn  of  the  surface,  whereas  in  the 
cases  in  which  the  rails  have  sustained  long  and  heavy  traffic  we 
have  found  comparative  freedom  from  such  defects.  A  case  of  this 
kind  which  was  investigated  a  couple  of  years  ago  will  illustrate 
the  point.  A  number  of  rails  from  a  single  rolling  had  mashed 
down  In  track  after  two  months'  wear  to  the  general  form  repre- 
sented by  Fig.  5,  the  broken  line  representing  the  template.     These 


found  in  these  rails  after  15  years'  service,  while  a  number  of  raila 
of  the  A.  S.  C.  E.  section  laid  in  adjoining  parts  of  the  same  track 
had  crushed  and  otherwise  failed  in  a  very  few  years.  The  com- 
position of  the  different  lots  showed  comparatively  little  variation, 
but  in  the  case  of  the  rails  which  crushed  in  service  we  invariably 
found  unsoundness,  of  the  general  type  indicated  by  Fig.  6,  whereas 
iu  the  good  rails  the  steel  was  practically  sound  within  y-i  in.  of 
the  surface  of  the  top  and  sides  of  the  head.  In  other  words,  the 
good  service  was  due  mainly  to  the  greater  care  exercised  in  the 
manufacture  of  the  earlier  rails  and  their  consequent  relative  free- 
dom fi'om  unsoundness. 

Up  to  this  point  we  have  made  little  mention  of  granular  struc- 
ture of  the  metal,  and  it  may  be  inferred  that  this  has  little  influ- 
ence upon  the  permanency  of  the  rail  in  track.  On  the  contrary 
we  have  reason  to  regard  a  uniform  fine  granular  structure  of 
high  importance  both  in  reducing  rate  of  wear  and  in  cutting  down 
liability  of  fracture,  but  it  is  an  unfortunate  fact  that  the  very  best 
of  steel  as  regards  granular  form  or  composition  may  be  completely 
and  quickly  ruined,  from  the  standpoint  of  efficiency  in  track,  or  in 
other  words,  as  to  its  value  as  a  rail,  by  failure  in  manufacture  to 


Fig.    6 — Unsound    Steel,    Service    Two 

Months.      Crushed  Down  as  Shown 

in   Fig.  5. 


Fig.      7 — Sound     Steel,     Service     Two 

Months.      Rail    Next    in    Track    to 

Fig.    6. 


Fig. 


8 — Segregated        Rail. 
Under   Drop  Test. 


defective  rails  were  upon  curves  and  upon  tangent,  and  were  from 
various  heats  throughout  the  rolling,  but  rails  from  the  same  heats 
and  immediately  adjoining  the  defective  rails  were  unaffected  by 
the  traffic. 

It  was  found  that  composition  had  nothing  to  do  with  the 
failures,  but  upon  polishing  and  etching  the  sections  we  found  in 
the  cases  in  which  flowing  and  splitting  occurred  that  the  steel 
was  unsound,  as  indicated  In  Fig.  6,  while  the  rails  adjoining 
were  in  good  condition  were  of  sound  steel,  as  indicated  in  Fig.  7. 
We   have  also  investigated  a  considerable  number  of  rails  to   de- 


ensure  reasonable  freedom  from  unsoundness.  This  to  our  mind  la 
an  integral,  point  in  the  manufacture  of  rails,  for  if  any  material 
degree  of  unsoundness  exists  in  the  rail  within  a  distance,  say,  of 
M,  or  %  in.  from  the  head  or  sides,  and  more  particularly  near  the 
upper  corners,  unsatisfactory  service  under  heavy  traffic  is  almost 
certain  to  result  regardless  of  the  composition  or  method  of  rolling. 
Such  at  least  has  been  our  invariable  experience.  As  to  injurious 
segregation,  we  find  that  relatively  few  failures  in  track  are  due  to 
this  condition.  If  ingots  are  not  properly  cropped,  or  if  they  are 
allowed  to  remain  in  the  furnace  with  the  interior  of  the  ingot  la 
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a  liqujU  condiliou  ior  an  excessive  time,  segregation,  of  course,  re- 
sults, and  it  tlie  test  butt  trom  each  heat  is  taken,  as  should  in- 
variably be  done,  from  the^  top  of  the  ingot,,  badly  segregated  rails 
will  fail,  and  lon.soquently  under  such  conditions  careful  guarding 
against  segifgaiKm  is  as  much  to  the  interest  of  the  manufacturer 
as  to  that  of  tin;  consumer.  Fig.  8  represents  one  such  rail  which 
failed  under  the  drop  test,  and  the  extent  of  the  segregation  is  shown 
by  the  fact  thai  the  proportion  of  carbon  at  the  outside  averaged 
0.-19  per  cent.,  while  at  the  center  of  head  borings  taken  with  a  Vi  in. 
drill  averaged   0.76  per  cent. 

Also  it  will  be  noted  that  blowholes  extend  all  along  the  top  of 
the  head.     Such  cases  as  this  are,  however,  rare. 

Under  "failures  due  to  rough  handling"  we  have  found  a  con- 
siderable number  from  time  to  time.  The  initial  fracture  may,  of 
course,  oc.ur  either  at  the  mill  at  straightening  presses  or  in  load- 
ing into  high  side  cars  and  letting  fall  upon  other  rails  5  ft.  or 
more  be.ow,  or  in  letting  the  rails  fall  from  the  loader  6  or  7  ft. 
upon  the  ground,  and  the  same  thing,  of  course,  may  occur  after  re- 
ceipt of  the  rails  in  unloading  unless  they  are  skidded  out  or  other- 
wise gotten  to  the  ground  without  any  considerable  shock.  Careful 
inspection  will  remedy  this  condition.  A  fracture  of  this  type  is 
characteristic.  It  begins  generally  across  the  base  of  the  rail  and 
extends  up  a  short  distance  into  the  web,  then  it  works  along  the 
web  sometimes  for  a  distance  of  6  ft.  or  more,  with  the  face  of 
the  fracture  in  a  plane  at  right  angles  to  a  vertical  line  down 
through  the  rail,  and  the  steel  finally  snaps  off  up  through  the  bead. 
A  fracture  due  to  this  cause  can  generally  be  identified  at  a  glance 
and  can  be  distinguished  from  a  fracture  caused  by  pipes,  since 
the  latter  extend  with  the  unwelded  faces  more  or  less  parallel  with 
the  contour  of  the  rail.  To  sum  up,  the  results  of  our  investigation 
indicate  that  the  greater  part  of  the  difficulty  which  occurs  to-day 
with  rails  under  heavy  traffic  is  due  to  unsound  condition  of  the 
steel,  a  condition  which  existed  in  comparatively  slight  degree  in  the 
earlier  rails.  There  has  been  a  marked  improvement  in  practice 
at  some  of  the  mills  over  that  generally  prevalent  a  decade  or  two 
ago.  and  this  has  resulted  at  such  mills  in  producing  a  much  finer 
granular  form  throughout  the  section  and  hence  a  tougher  and  bet- 
ter wearing  rail  if  only  the  metal  were  sound,  but  unfortunately 
in  the  essential  element  of  soundness  of  the  steel  there  has  been 
direct  retrogression,  making  it  appear  that  the  main  attention  in 
the  manufacture  has  been  fixed  upon  quantity  and  not  quality  of 
the  output. 


The  Union  Pacific  Gasolene  Motor  Car. 


Union  Pacific  gasolene  motor  car  No.  1  was  described  in  the 
Railroad  Gazette  March  10th.  The  road  has  issued  a  pamphlet  con- 
cerning this  car  showing  a  floor  diagram,  which  is  reproduced  here- 
with, giving  the  following  information  not  contained  in  the  descrip- 
tion above  mentioned. 

The  motive  power  is  a  six-cylinder  gasolene  engine  of  100  h.p. 
The  cylinders  are  8  in.  x 
10  in.,  of  the  upright  type, 
placed  at  right  angles  to 
the  center  line  of  the  car. 
The  six  cylinders  are  ar- 
ranged and  connected  up 
In  opposed  sets  of  three 
each,  resulting  in  three 
power-giving  pulsations  at 
each  revolution  of  the 
crank-shaft. 

The  engine  speed  has  a 
wide  range  of  control,  thus  y 
affording  great  economy 
under  variation  of  load. 
A  synchronizer  facilitates 
and  simplifies^the  chang- 
ing  of  speeds.    A   reverse 

throttle  and  spark  levers  are  all  conveniently  located  and  in  easy 
reach  of  the  operator.  Immediately  in  front  of  him  is  the  air-brake 
valve  lever  and  the  emergency  spark  cut-out,  which  enable  the  oper- 
ator to  stop  the  engine  and  apply  the  full  brake  power  in  less  than 
half  a  second.  Spark  current  is  furnished  by  eight  cells  of  battery, 
with  a  "make  and  break"  spark  device. 

The  clutches  and  controlling  devices  are  all  mechanical  and  of 
the  simplest  design.  Special  effort  has  been  made  to  do  away  with 
the  complicated  machinery  ordinarily  used  in  utilizing  gasolene 
power  for  propelling  cars  of  this  kind.  By  means  of  a  special  chain, 
the  engine  crank  shaft  drives  direct  on  to  the  driving  axle. 

The  car  is  intended  for  service  on  4  per  cent,  grades,  with  fre- 
quent stops,  and  is  therefore  at  present  geared  to  a  maximum  speed 
of  about  35  m.  p.  h...but  with  slight  changes,  if  desired,  it  could  be 
very  easily  speeded  to  Go  m.  p.  h.  The  acceleration  of  the  car  from 
standstill  to  300  f.  p.  m.  is  superior  to  any  electric  car  of  the  same 
horse-power.  The  acceleration  for  the  first  50  ft.  is  much  slower 
than  the  electric  car   (there  is  no  uncomfortable  jerk  in  starting) ; 


from  100  ft.  on,  however,  the  acceleration  is  very  rapid.  On  a  level 
or  1.2  of  one  per  cent,  grade  the  car  starts  readily  on  high  speed, 
direct  connected,  without  the  use  of  gears;  although  on  anything 
over  a  Vj  of  one  per  cent,  grade,  or  with  a  heavy  trailer,  it  is  neces- 
sary to  use  the  gear  speeds. 

The  car  is  easily  controlled  by  one  operator  and  can  be  stopped 
and  backed  up  at  will,  although  it  is  designed  to  run  in  one  direc- 
tion. The  vibration  and  noise  of  the  engine  have  been  almost  entirely 
eliminated;  in  fact,  when  the  car  is  in  motion  neither  of  these  can 
be  distinguished.  The  exhaust  of  the  engine  is  destroyed  in  a 
muffler,  the  burnt  gases  escaping  at  the  rear  of  the  car  without  in- 
convenience from  same. 

The  car  was  completed  and  turned  out  of  the  shops  during  the 
last  week  in  March,  1905.  Before  being  tested  in  actual  road  service 
it  was  operated  and  thoroughly  broken  in  around  the  Omaha  shops 
and  vicinity.  During  these  tests  it  was  coupled  to  two  passenger  cars 
— a  standard  mail  car  weighing  52,100  lbs.  and  a  standard  coach 
weighing  60,000  lbs.  These  cars  were  successfully  started  and 
accelerated,  both  on  a  descending  grade  and  on  a  1-3  of  one  per  cent, 
ascending  grade,  the  motor  thus  starting  a  total  load  of  152,100  lbs. 

Pulling  the  standard  mail  car  weighing  52,100  lbs.,  a  trip  was 
made  to  South  Omaha  and  return.  This  is  up  a  1.6  per  cent,  grade, 
which  was  ascended  at  the  rate  of  IJ  m.  p.  h.,  the  total  load 
pulled  being  94,000  lbs.  In  another  test  the  motor  car  successfully 
ascended  a  sharp  grade  of  7.8  per  cent.,  or  about  400  ft.  to  the  mile, 
the  car  being  stopped  and  started  repeatedly  on  the  grade. 

Itinerary  of  Runs. — On  April  2,  1905,  the  car  was  given  its 
initial  long  distance  run.  Leaving  Omaha  at  10  a.  m.,  the  run  was 
made  west  to  Valley  on  the  main  line  of  the  Union  Pacific,  a  distance 
of  34.8  miles,  and  the  performance  of  the  car  was  most  satisfactory, 
especially  on  the  return  trip,  when  the  schedule  for  passenger  trains 
was  easily  maintained. 

April  10th  a  second  test  trip  to  Valley  and  return  was  made,  the 
entire  run — both  eastbound  and  westbound — being  practically  made 
on  high  speed. 

April  16th  the  car  was  sent  to  Grand  Island,  Neb.,  and  made 
the  entire  run  of  154  miles  in  a  most  satisfactory  manner. 

April  17th  to  22nd,  inclusive,  the  motor  car  was  in  regular  serv- 
ice on  the  branch  line  between  Grand  Island  and  St.  Paul,  Neb., 
making  two  round  trips,  or  89  miles,  each  day. 

April  23rd,  the  car  made  the  run  from  Grand  Island  to  North 
Platte,  a  distance  of  137  miles. 

April  24th  the  run  was  made  from  North  Platte  to  Denver,  278 
miles,  without  delay  other  than  meeting  trains,  delays  for  orders,  etc. 

April  26th  car  made  a  trip  from  Denver  to  Brighton  and  return, 
distance  42  miles. 

April  27th  to  29th,  the  car  was  in  regular  service  between  Den- 
ver and  Greeley,  making  one  round  trip  of  107  miles  each  day. 

April  30th  the  car  ran  from  Denver,  Col.,  to  Laramie,  Wyo., 
distance  164  miles.    Leaving  Cheyenne,  the  ascent  of  Shermap  Hill, 


Plan  of  Union  Pacific  Gasolene  Motor  Car. 

the  summit  of  the  Rocky  Mountains,  was  made,  the  27  mil^s  of  steep 
grade  being  accomplished  without  difficulty. 

May  1st  the  car  left  Laramie  for  Salt  Lake  City.  It  arrived  at 
Salt  Lake  City  on  the  morning  of  May  4th.  Since  leaving  Omaha 
April  16th  it  has  made,  entirely  under  its  own  power,  a  distance  of 
2.095  miles,  and  the  performance  of  the  car  has  been  most  satis- 
factory in  every  respect.  May  19th  it  arrived  at  Portland,  Ore.,  its 
destination,  to  go  into  regular  service. 

It  should  be  stated  that  the  car  has  required  but  slight  running 
repairs  and  has  not  been  out  of  commission  since  starting  on  its 
Journey. 


Certain  members  of  councils  of  departments  in  France,  and 
also  corresponding  officials  of  arrondissements.  which  are  sub-di- 
visions of  departments,  intimated  to  the  cabinet  that  it  would  be 
well  if  they  were  provided  with  free  passes.  Their  request  was 
denied;  it  was  looked  upon  as  the  thin  edge  of  a  wedge. 
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New  Chief  Engineer  for  Panama. 


Mr.  John  F.  Stevens  has  been  appointed  Chief  Engineer  of  the 
Panama  Canal,  succeeding  Mr.  John  F.  Wallace.  Mr.  Stevens  had 
been  selected  by  the  government  as  Government  Railway  Expert  in 
the  service  of  the  Philippine  Commission,  under  whose  supervision 
about  1,000  miles  of  railroads  in  the  Philippines  were  to  be  built 
with  government  aid.  He  was  to  have  accompanied  Secretary  Taft 
on  his  trip  recently  begun  to  the  Philippines.  Mr.  Stevens  w£is  born 
at  Gardiner,  Me.,  April  25,  1853.  From  1875  to  1876  he  was  Assist- 
ant Engineer  of  the  city  of  Minneapolis.  In  the  latter  year  he  took 
up  railroad  work  and  was  Assistant  Engineer  on  the  Sabine  Pass 
-&  Northwestern,  the  Denver  &  Rio  Grande,  the  Chicago,  Milwaukee 
&  St.  Paul,  the  Canadian  Pacific,  the  Duluth,  South  Shore  &  Atlantic, 
and  the  Spokane  Falls  &  Northern.  He  was  appointed  Principal 
Assistant  Engineer  of  the  Great  Northern  in  1890,  and  in  1895  was 
promoted  to  be  Chief  Engineer  of  that  company.  While  in  charge 
of  the  location  and  building  of  the  western  end  of  the  Great  North- 


upon  the  last  order  received,  the  total  number  of  orders  for  de- 
livery to  the  train.  Conductors  and  enginemen  use  the  number  as  a 
check  to  know  that  they  receive  all  orders  for  them.  In  case  the 
englneman  or  conductor  should  muff  the  orders,  or  if  there  is 
anything  wrong  with  an  order,  they  must  stop  the  train  and  must 
not  proceed  until  the  orders  have  been  received  and  understood. 

We  also  use  the  middle  order. 

By  using  the  "19"  order  for  all  trains,  the  dispatcher  can 
handle  a  greater  number  of  trains  on  his  division  and  do  better 
work,  than  he  can  by  using  the  "31"  order,  and  I  consider  it  can 
be  done  with  perfect  safety.  The  "19"  order  can  be  used  as  a  hold 
order,  the  same  as  a  "31"  order,  by  using  the  X  response.  In 
handling  trains  by  "31"  order,  a  despatcher  will  usually  place  the  or- 
ders for  a  train  at  a  watering  station  or  some  other  favorable 
place,  where  trains  can  start  without  trouble,  and  thus  a  train  will 
sometimes  receive  several  orders  at  one  station.  It  is  not  well  for 
trainmen  to  receive  too  many  orders  at  one  time.  Train  orders 
should  be  as  short  as  possible.  Sending  a  long  or  complicated 
order,  or  putting  orders  in  the  hands  of  the  trainmen  two  or  three 


em,  he  was  personally  engaged  in  engineering  work  of  the  most 

pioneer  sort,  necessitating  long  and  dangerous  trips  into  the  moun-  hours  before  they  are  fulfilled  is  apt  to  cause  misunderstanding  and 

tain   wildernesses.      Stevens  Pass,   in   the   Cascade   Mountains,   was  to  lead  to  orders  being  overlooked.     By  using  the  "19"  order  the 

named  after  him.     Mr.  Stevens  also  laid  out  the   famous  "Switch-  despatcher  can  place  the  order  for  the  superior  train  one  or  two 

back,"  rebuilt  important  sections  of  the  road  in   Dakota.   Montana  stations  in   advance  of   the   meeting  point,   and   deliver   it  without 


and  eastern  Washington,  and  built 
the  Cascade  tunnel.  2V2  miles 
long.  In  March,  1903,  Mr.  Stev- 
ens was  appointed  Chief  Engineer 
of  the  Chicago,  Rock  Island  & 
Pacific,  and  a  few  months  later 
"was  elected  Fourth  Vice-President. 
In  1904  he  was  again  promoted 
from  Fourth-Vice-President  to  suc- 
ceed Mr.  Mather,  now  General 
Counsel  and  Chairman  of  the  ex- 
ecutive committee,  as  Second  Vice- 
President.  His  record  is  clearly 
that  of  a  successful  engineer  and 
manager,  and  there  is  every  hope 
that  under  his  leadership  the 
-work  on  the  canal  will  be  suc- 
cessfully carried  on.  Mr.  Stev- 
ens's salary  is  to  be  $30,000,  and 
It  is  reported  that  one  of  the 
terms  on  which  he  was  appointed 
to  the  position  was  a  pledge  that 
lie  would  stay  in  the  position 
4inder  all  reasonable  circum- 
siaaces.  In  the  ofiicial  announce- 
ment of  his  appointment.  Secre- 
tary Taft  stated  that  the  duties  of 
Chief  Engineer  especially  related 
to  the  practical  work  of  construc- 
tion and  operation  of  the  canal, 
and  it  was  for  this  definite  service 
that  Mr.  Stevens  was  selected. 
The  technical  plans  for  the  water- 
way are  to  be  determined  by  the 
Commission  as  a  body  in  conjunc- 
tion with  the  Advisory  Board  of 
Engineers  recently  appointed  by 
the  President.  The  plans  thus  de- 
cided from  time  to  time  will  be 
executed  on  the  Isthmus  by  the 
Chief  Engineer.  The  government  believes  that  the  canal  work  will 
be  more  actively  prosecuted  under  this  arrangement,  by  which  the 
Chief  Engineer  confines  himself  to  the  actual  work  on  the  Isthmus. 
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stopping  the  train.  The  order  is 
then  kept  in  mind  by  the  train- 
man, and  at  the  same  time  the 
train  is  not  being  delayed  waiting 
for  the  conductor  to  walk  60  to 
100  car  lengths  to  sign  orders,  and 
you  do  not  have  to  run  the  chance 
of  enginemen  breaking  a  knuckle 
or  pulling  out  a  draw  bar  while 
starting  a  3,500  or  4,500  ton  train. 


Society     for 
l\^aterials. 


Testing 


John   F.  Stevens. 


Using  "19"  Orders  for  all  Trains.* 


On  the  Franklin  Division  of  the  L.  S.  &  M.  S.  (single  track 
line)  trains  are  being  operated  by  using  the  "19"  order  in  all  cases 
for  both  the  superior  and  inferior  trains,  with  perfect  safety.  The 
operator  receiving  the  order  displaj's  the  stop  signal  as  per  Rule 
221-B  (Standard  Code)  and  delivers  the  order  with  a  clearance 
card. 

When  an  operator  has  orders  or  clearance  cards  to  deliver  to 
a  train  which  it  is  not  desired  or  necessary  to  have  stop,  he  leaves 


The  eighth  annual  meeting  of 
this  society  was  held  in  Atlantic 
City,  June  29  to  July  1.  About  200 
members  attended.  The  society 
now  has  677  members,  an  increase 
of  177  members  over  the  num- 
ber reported  at  the  last  meeting. 
The  Secretary  said  that  he  hoped 
the  society  would  continue  to  in- 
crease and  that  by  the  next  meet- 
ing he  would  be  able  to  announce 
its  membership  at  one  thousand. 
The  following  officers  held  over 
for  another  year:  President, 
Charles  B.  Dudley;  Vice-Presi- 
dent, R.  W.  Lesley;  Secretary  and 
Treasurer,  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadel- 
phia. W.  A.  Boswick  and  Mr.  Mc- 
Leod  were  elected  members  of  the 
Executive  Committee.  Aside 
from  a  number  of  committee  re- 
ports, papers  were  read  as  fol- 
lows: Address  by  the  President, 
Charles  B.  Dudley,  on  The  Test- 
ing Engineer;  A  Course  of  Laboratory  Instruction  in  Testing  Ma- 
terials, W.  .  K.  Hatt;  A  Course  in  Properties  of  Materials, 
G.  Ti,  Christensen;  Plan  and  Scope  of  the  Proposed  Investi- 
gation of  Structural  Materials  Under  the  Auspices  of  the  U.  S. 
Geological  Survey,  J.  A.  Holmes  and  Richard  L.  Humphrey;  The 
Collective  Portland  Cement  Exhibition  and  the  Results  of  the  Tests 
Made  at  the  World's  Fair,  St.  Louis,  Riciiard  L.  Humphrey;  Nor- 
mal Consistency  Tests  of  Neat  Cement,  Topical  Discussion  intro- 
duced by  R.  S.  Greenman;  Economical  Mold  for  Forming  Com- 
pressive Test  Pieces  for  Concrete,  Clifford  Richardson  and  C.  N. 
Forrest;  Slow-Pulling.  Early-stage  Rotary  Portland  Cement  vs.  the 
Ordinary  Early-strength-developing  Product,  W.  A.  Aiken;  British 
Standard  Specifications  for  Cement,  with  Introduction  by  R.  W. 
Lesley;  Impact  Tests  of  Asphalt  Paving  Mixtures,  Clifford  Richard- 
son and  C.  N.  Forrest;  Standard  Specifications  for  Preservative  Coat- 


his  train  order  signal  in  the  stop  position,  and  when  the  train 

approaching  he  goes  out  upon  the  track  and  gives  the  engineman  a  '°ss  for  Steel.  Topical  Discussion  by  C.  B.  Dudley.  Robert  Job,  A.  H 

"Proceed"  hand  signal,  using  a  white  flag  by  day  and  a  white  light  Sabin,  Maximilian  Toch  and  Cyril  de  Wyrall;    Proper  Methods  in 

by  night.     The  engineman  will  then  approach  and  pass  the  operator  Conducting  Painting  Tests,  G.  W.  Thompson;  Protection  of  Iron  and 

at  such  a  rate  of  speed  as  to  enable  him  to  hand  on  (by  use  of  the  Steel   Structures  by  Means  of  Paper  and  Paint,  Louis  H.  Barker; 

hoop)    the  orders  and  cards  to  both  the  engineman  and  conductor,  ^'^at  is  the  Best  Method  of  Painting  Steel  Care?  Topical  Discus- 

When   delivering  orders,   the  operator  must  note  plainly  by  figure,  ^'"'^   introduced   by  F.   P.   Cheesman,   G.   W.   Thompson   and   S.   M. 

"  Some  Causes  of  Failure   of  Rails   in  Service.  Robert  Job 


Evans; 

Ry..  'youSg^eow'n"  3"hio°-  p?^se"n'°ed  "at  ?he  'ilth'   l^^af  Conveftfof "Sl''?£?     ^^^'^f'^t^  "^  ^•*^'^°'^^   °f   P'"°J   Stayboltjron   on  Vibratory  Tests. 
Train  Dispatchers'  Association,  at  Denver,  June  20. 


H.  V.  Wille;   A  Preliminary  Report  on  Tests  of  Nickel   Steel  and 
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Carbon  Steel  Lnder  Combined  Stresses,  E.  L.  Hancock;  A  Com- 
parison of  Standard  Methods  of  Testing  Cast  Iron,  Richard  Mold- 
«nke;  Hard  Cast  iron:  The  Theory  of  One  of  its  Causes,  Henry 
Souther;  The  Thermite  Process  in  American  Practice,  E.  Stuetz;  A 
Large  Hydraulic  Testing  Machine  for  Uniform  Loads,  Robert  A. 
Cummings;  Specifications  for  Cotton  Tapes  for  Electrical  Purpo.sea, 
R.  D.  DeWolf;  Rail  Sections  as  Engineering  Structures,  P.  H. 
Dudley. 

Papers  in  the  above  list  which  are  of  particular  interest  to 
railroad  men  will  be  printed  in  whole  or  in  part  in  future  issues  of 
the  liailroad  Gazette. 


The  Use  of  Superheated  Steam  on  Locomotives.* 
(Continued  from   Vol.  xxxviii..  Page  757.J 

RE.SUI.TS. 

The  results  obtained  from  superheating  appear  invariably  to 
have  shown  a  decided  economy.  Starting  with  the  instance  previ- 
ously referred  to  as  reported  by  Trevethick.  in  which  an  economy 
of  30  per  cent,  was  obtained  with  an  unknown  degree  of  superheat, 
but  in  which  7  per  cent,  of  the  total  coal  burned  was  used  in  the 
superheater,  all  of  the  various  tests  show  a  remarkable  agreement 
in  results.  A  short  statement  of  a  number  of  experiments,  which 
follows,  is  interesting  as  showing  a  general  agreement  among  a 
number  of  investigators: 

Hirn,  in  a  report  issued  in  1857,  describing  the  results  of-  vari- 
ous experiments  carried  out  by  himself  on  a  simple  engine  working 
at  a  pressure  of  55  lbs.,  obtained  economies  of  from  20  to  45  per 
cent,  with  steam  superheated  to  from  410  deg.  to  490  deg. 

John  Penn.  before  the  Institute  of  Mechanical  Engineers  in 
1859,  reports  on  a  condensing  marine  engine  on  the  S.  S.  "Valetta," 
260  h.p.,  boiler  pressure  20  lbs.,  boiler  heating  surface  4950  sq. 
ft.,  superheater  forty-four  2-ln.  tubes  in  smoke-box,  superheating 
surface  720  sq.  ft.,  superheat  100  deg.  F.    Saving,  20  per  cent,  in  fuel. 

John  Ryder,  in  a  paper  before  the  Institute  of  Mechanical  En- 
gineers, 1860.  reports  on  a  condensing  marine  engine  on  the  S.  S. 
"Buster,"  boiler  pressure  10  lbs.,  superheater,  two -return-pipes  over 
fire,  superheat  144  deg.     Saving,  25  per  cent,  in  fuel. 

Bryan  Donkin,  article  in  Engineering,  1891,  reports  on  a  simple 
non-condensing  horizontal  engine,  boiler  pressure  50  lbs.,  revolutions 
220,  superheat  50  deg.  F.,  saving.  15  to  27  per  cent.,  dependent  on 
cut-oft  (probably  water  consumption).  Higher  temperature  of  cylin- 
der walls  noted. 

W.  H.  Patchell,  paper  before  Institute  of  Mechanical  Engineers 
in  189G.  reports  on  a  horizontal  tandem  compound  condensing  en- 
gine, 300  h.p..  cylinders  18  in.  and  36  by  48  in.,  boiler  pressure  100 
lbs.,  superheater,  Hick,  Hargreaves  &  Co.,  superheat  42  deg.  to  55 
deg.,  economy  in  water,  9.6  per  cent.;  in  coal.  19  per  cent,  (indicates 
part  gain  due  to  more  efficient  boiler  results,  water  evaporated  per., 
pound  coal,  increase  13  per  cent). 

Other  tests  on  Lancashire  boilers  show  a  very  similar  result, 
considerable  gain  being  shown  in  water  evaporated  per  pound  of 
coal. 

There  are  any  number  of  similar  instances  in  stationary  prac- 
tice, and  it  is  significant  that  such  decided  gains  have  invariably 
been  obtained  from  simple  non-condensing  engines,  and  this  fact 
would  lead  to  the  expectation  of  decided  benefits  in  locomotive  work. 

The  tests  of  the  first  locomotive  equipped,  Hanover  No.  74,  which 
were  reported  by  Mr.  Garbe  in  his  paper  of  1902,  showed  excellent 
results  in  comparison  with  two  similar,  but  compound  locomotives 
Nos.  73  and  49.  On  a  nine  days'  test  from  October  16  to  25,  1901, 
running  passenger  trains  averaging  35  axles  and  360  tons  from 
Grunewald  to  Saumerfauld  and  back  (104  miles),  the  superheated 
locomotive  consumed  per  train  mile  34.2  lbs.  of  coal  and  206  lbs.  of 
water,  with  an  evaporation  of  6.05  lbs.  of  water  per  pound  of  coal. 
The  compound  locomotives  consumed  37.8  and  38.2  lbs.  of  coal,  re- 
spectively, and  279  lbs.  of  water  per  train  mile,  the  evaporation  in 
their  case  being  7.37  and  7.30  lbs.  of  water  per  pound  of  coal.  The 
compound  locomotives  therefore  required  lli'o  per  cent,  more  coal 
and  30  per  cent,  more  water  than  the  superheater,  but  the  boiler 
of  the  latter  was  evidently  less  efficient,  as  an  evaporation  of  7.35 
lbs.  saturated  steam  would  equal  6.60  lbs.  superheated  200  deg. 
Other  tests  with  locomotives  2069  and  2070  showed  equally  good  re- 
sults, a  saving  of  about  15  per  cent,  in  coal  being  obtained  with  a 
steam  temperature  of  about  520  deg.  A  large  number  of  indicator 
diagrams  from  these  tests  are  shown  in  Mr.  Garbe's  paper,  and 
they  are  exceedingly  satisfactory. 

In  1901,  trials  were  made  by  Mr.  Von  Borries  on  the  Royal  Han- 
over Railway,  between  a  four-cylinder  compound.  No.  11,  a  two- 
cylinder  compound,  No.  38,  and  the  first  engine  fitted  with  the 
smoke-box  superheater.  No.  86.  These  engines  were  all  2-4-0  pas- 
senger engines  with  driving  wheels  78-in.  diameter.  No.  11  having 
13-ln.  and  20M:-in.  cylinders,  No.  38.  18.1-in.  and  26.8-in.  cylinders, 
and  No.   86,  18.9-in.     The  length   of  run  from  Hanover  to  Stendel 


Extract   from   a    paper  by   H.    H.   Vaughan,   Superintendent   of   Motive 
iR    ion?*     "'"'■^  *''*  American  Ralln-ay  Master  Mechanics' 


rower.  Canadian  ^ 

Association.  June  16,   1905 


was  93%  miles.     In  these  tests  the  consumption  of  coal  and  water 

and  evaporation  was  as  follows: 

Engine  Coal   per  Water   per  Water   per  Relative  Consumption 

No.  Mile.  Mile.  Lb.  Coal.  Coal.  ^?J«''- 

11  38.8  280  7.27  98.0  UO 

38  37.8  294  7.78  9o.D  llo 

86  39.6  255  6.44  100.  100 

The  superheater  engine,  while  showing  a  saving  of  10  to  15  per 
cent,  in  water  as  compared  with  the  compounds,  showed  a  loss  of 

2  to  4I2  per  cent,  in  coal,  but  this  test  has  occasioned  a  large  amount 
of  controversy  in  Germany,  and  Mr.  Garbe  has  pointed  out  that  on 
the  run  on  which  these  trials  were  made,  the  trains  were  lighter  and 
the  line  less  severe  than  in  the  case  of  the  trials  of  engine  No.  74, 
yet  the  coal  and  water  consumption  in  the  case  of  engine  No.  86  was 
considerably  greater  than  that  of  No.  74.  Any  one  desiring  a  crit- 
ical analysis  of  these  tests  can  be  gratified  by  referring  to  the 
Bulletin  of  the  International  Railway  Congress  for  February,  1904, 
in  which  translated  papers  by  Mr.  Teuscher  and  Otto  Earner  were- 
published. 

In  1902  Mr.  Von  Borries  made  further  trials  between  two  new 
four-cylinder  compounds,  Nos.  17  and  18,  two  new  superheated 
simples  of  the  Schmidt  smoke-box  type,  Nos.  439  and  440,  and  one 
two-cylinder  compound.  No.  42.  The  grate  area  of  all  these  engines 
was  the  same,  24.43  sq.  ft.,  and  the  heating  surface  of  the  three  types, 
1,277,  1,134  and  1.345  sq.  ft.,  respectively.  The  boiler  pressure  of 
Nos.  17  and  18  was  210  lbs.  and  that  of  the  others  was  180  lbs.  A 
large  number  of  runs  were  made  between  Stendel  and  Hanover,  the 
mean  speed  over  a  distance  of  about  75  miles  averaging  54  to  56 
miles  per  hour.  The  drawbar  pull  for  the  train  was  calculated  by- 
the  formula: 

that  of  the  locomotive  by: 

T=.w(l.9  +  vX5+^) 

where  T  is  tractive  force  in  pounds,  W  weight  in  tons  (2,000  lbs.), 
and  V,  speed  in  miles  per  hour.  The  average  temperature  of  the 
superheated  steam  in  Nos.  439  and  440  was  527  deg.,  and  the  aver- 
ages of  the  more  important  results  were  as  follows: 

Nos.  439 

Description                       Nos.  17  and  18         and  440.  No.  42. 

Number  of  runs 20.                          22.  12. 

Duration  of  run,  minutes 112.3                      108.5  114.7 

Net  time  of  trip,  minutes   .'. .         107.3                      103.5  109.7 

Mean  speed  for  75  miles 54.8                        56.4  54. 

Weight  of  train,  tons   :-ll5.                        302.  284. 

Water  per  round  trip,  pounds 51,160.                  45.780.  50,100. 

Coal,  per  round  trip,  pounds 6.062.                     7,030.  6,472. 

Water  per  mile,  pounds    35. T                        37.6  34.6 

Coal  per  mile,  pounds 274.                        245.  268. 

Water  evaporation  by  coal 7.67                        6.54  7.78 

Relative  evaporation   117.                        100.  119. 

Coal  per  H.  P.  hour,  total  pounds  . .             2.08                      2.17  2.32 

Relative  consumption    96.                        100.  107. 

Coal  per  H.  P.  hour  at  drawbar,  lbs. .           3.65                      3.76  4.48 

Coal  per  square  ft.  grate  per  hr.,  lbs.          76.3                      83.3  73.2 

In  this  test  the  superheater  simple  obtained  results  practically 
equal  to  the  four-cylinder  compound  and  superior  to  those  of  the 
two-cylinder.  It  was  also  worked  rather  harder,  the  average  speed 
of  the  runs  made  by  it  being  2.9  per  cent,  greater  than  those  made 
by  Nos.  17  and  18.  The  boiler  performance  is  again  inferior  to  the 
engines  without  superheater,  although  better  than  that  usually  ob- 
tained in  America,  but  as  the  superheat  was  about  150  deg.,  had 
the  boiler  efficiency  been  the  same  as  on  Nos.  17  and  18,  the  evapora- 
tion would  have  been  7.1  lbs.  of  water  per  pound  of  coal,  and  in 
place  of  the  four-cylinder  compound  showing  a  gain  in  coal  per 
total  horse-power  hour  of  4  per  cent.,  it  would  have  shown  a  loss  of 

3  per  cent.  As  a  confirmation  of  this  test,  Mr.  Von  Borries  states 
that  the  consumption  of  coal  per  mile  for  the  same  engine  in  reg- 
ular passenger  service  was,  during  six  weeks,  39.42.  40.16  and  39.81 
lbs.  per  mile  for  these  types,  respectively,  figures  which  agree  fairly 
well  with  those  obtained  on  trial.  In  some  similar  trials  on  the 
Halle  Railway  between  the  same  class  of  four-cylinder  compounds 
and  simple  superheaters,  the  results  were  as  follows: 

Description.  4-cyl.  compound.     Simple  superheater. 

Coal.   lbs.  per  mile   38.9  37.9 

Relative  consumption     103  100 

Water,  lbs.  per  mile   270.2  226.5 

Relative  consumption    119  100 

Evaporation    6.96  5.98 

Relative  evaporation   116.5  100 

In  this  test,  the  superheater  engine  has  a  slight  advantage  in 
coal  consumption,  but  there  is  the  same  large  difference  between 
the  water  and  coal  figures,  showing  a  decreased  boiler  efficiency  in 
the  superheater.  Some  0-80  freight  engines  were  also  tested  on  the- 
Royal  Saarbrucken  Railway,  the  superheater  engines  being  simple 
and  weighing  122,000  lbs.,  the  two-cylinder  compounds  weighing- 
117,000  lbs.,  the  train  loads  being  practically  proportional.  The  re- 
sults were  stated  per  1,000  miles  per  axle  and  were  as  follows: 
„     .  ,  Description  Compound.         Superheater. 

Coal  burned,  pounds 605.6  567.3 

Relative  performance   107.  lOO. 

Water  used,  pounds 4.459!  4  070' 

Relative  consumption    110!  100 

Evaporation    7  35  7'ig 

Relative   evaporation    103.  lOo! 

It  will  be  noticed  that  the  boiler  performance  of  the  superheater- 
iu   this   case    is   decidedly   better   and    that   while   the   economy   in-.. 
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water  is  not  as  great  as  in  previous  trials,  yet  the  coal  economy  is 
better.  This  may  be  due  to  the  engine  not  having  been  worked  as 
hard  as  in  the  previous  trials,  and  consequently  those  gases  passing 
through  the  superheater  would  not  leave  it  at  so  high  a  temperature. 
These  tests  have-«been  presented  at  some  length  to  show  the  possi- 
bility of  a  substantial  economy  in  water  being  neutralized  by  a  loss 
in  boiler  efficiency,  and  by  this  is  not  meant  the  decrease  in  the 
evaporation  due  to  the  additional  amount  of  heat  in  the  steam  de- 
livered to  the  engine,  but  a  further  decrease,  which  can  only  be  due 
to  one  of  two  causes,  the  gases  that  pass  through  the  superheater 
leaving  it  at  too  high  a  temperature  or  the  reduction  in  the  number 
of  flues  used  for  evaporative  purposes  increasing  the  velocity  of 
the  gases  in  those  flues  so  that  their  temperature,  when  leaving,  is 
too  high.  The  latter  reason  does  not  appear  possible  and  the 
Schmidt  smoke-box  superheater  is  certainly  very  liable  to  lead  to 
the  first,  although  it  can  be  avoided  by  proper  adjustment,  and  It 
appears  probable  that  the  poor  boiler  results  in  these  trials  may 
be  accounted  for  in  this  way.  It  should  be  noted,  therefore,  that  the 
superheater  simples  showed  an  economy  in  water  of  14  to  15  per 
cent,  over  a  four-cylinder  balanced  compound  in  passenger  service 
which,  allowing  an  average  of  150  per  cent,  of  superheat,  would  per- 
mit of  an  economy  in  coal  of  about  7  per  cent.,  and  that  the  average 
coal  consumption  in  passenger  service  is  actually  the  same,  and  in 
freight  service  better  than  the  compound  engiue.  An  extensive  test 
was  carried  out  by  Mr,  Strahl,  of  the  Breslau  District  of  the  Prus- 
sian State  Railways,  between  two  2-4-0  passenger  locomotives.  No.  9 
simple  and  No.  54  compound,  equipped  with  the  Pielock  superheater, 
and  two  similar  engines.  No.  4  simple  and  No.  60  compound,  using 
saturated  steam.    The  results  are  given  in  the  following  table: 

I>es<;rii)tion  No.    4.  No.   9.  No.   60.  No.   54. 

Diameter  of   cyliader    IG'Vio         lli'Vio  18%  and  18%  and 

26=^/33  26-Va3 

Stroke 23%  23%  23%  23% 

Diameter  of  drivers,  inches    .  .         78  78  78  78 

Heating  surface.  s(i\iare  feet  .  .    1.34!»  1.123  1,270  1,044 

Superheater  surface,  sq.  ft 226  226  226  226 

Grate  area   24.43  24.43  24.76  24.76 

Average    weisht    of    train,    in- 
cluding engine  and  tender..       283  283  309  309 

Distance  run,  miles   l.in:{  1,193  2,360  2,360 

Working   pressure,    pounds.  .  .  .       170  170  170  170 

Temperature      of      superheated 

steam   in  dome    .".00  500  446  440 

Temperature  of  feed  water,  deg.         50  50  ,50  50 

Average  consumption  of  steam 

per  hour,  pounds 9,568  8,069  11,618  10,459 

Average    consumption   of    coal 

per  hour,  pounds    1,195  1,047  1,574  1,519 

Economy  of  water,  per  cent. .  .         16  16  10  10 

Economy  of  coal,  per  cent 12.3  12.3  3.5  3.5 

Water  eva|ioration  per  lb.  coal  8  7.70  7.70  6.88 

In  these  tests  the  saving  in  water  was  accompanied  by  a  corre- 
sponding saving  in  fuel,  although  in  the  compound  superheater  the 
boiler  performance  drops  off  a  little,  although  the  superheat  is  low 
and,  in  fact,  the  superheat  in  these  trials  was  only  moderate  and 
not  as  high  as  that  advocated  by  Schmidt.  In  an  article  written  by 
Mr.  Strahl  giving  the  results  of  his  experiments,  he  arrives  at  the 
result  that  the  locomotive  with  the  superheater  used  almost  exactly 
the  same  volume  of  steam  as  the  locomotive  without,  and  Mr.  Strahl 
has  also  advised  that  this  approximation  holds  very  closely  for  other 
engines  using  superheated  steam.  He  states  that  for  several  months 
some  0-S-O  engines  with  Schmidt  smoke-box  superheater  have  been 
compared  with  the  same  class  without  the  superheater,  and  that  the 
resulting  economy  in  water  has  been  25.3  per  cent.,  and  in  coal  15.25 
per  cent.  On  the  basis  of  equal  volumes  with  the  degree  of  super- 
heat obtained,  the  figures  would  have  been  24  and  17  per  cent.,  re- 
spectively. An  interesting  result  arrived  at  by  Mr.  Strahl  is  that 
flat  slide  valves  worked  satisfactorily  up  to  520  deg.  F.  The  German 
trials  described  above  are  remarkably  uniform  in  one  respect — the 
considerable  water  economy  effected  by  superheating — and  they  also 
show  that  while  a  falling-off  in  boiler  efficiency  must  be  guarded 
against,  it  need  not  occur,  at  any  rate,  beyond  2  to  5  per  cent.  Ini 
the  tests  made  by  Mr.  Von  Borries,  it  must  be  remembered  that  the 
engine  with  which  the  superheater  simple  was  compared  is  the 
most  efficient  type  of  compound,  that  the  water  economy  shown  in 
comparison  with  it  is  a  high  recommendation  for  the  superheater, 
and  in  view  of  the  probable  improvements  in  boiler  performance,  it 
will,  no  doubt,  in  the  future,  be  possible  to  show  a  corresponding 
economy  in  fuel. 

Turning  from  the  results  obtained  abroad  to  those  in  America, 
the  only  figures  so  far  available  are  those  on  the  Canadian  Pacific, 
and  on  this  road  the  records  available  are  those  obtained  in  service 
over  a  considerable  period.  These  results,  after  all,  must  be  the 
deciding  ones,  as  in  view  of  the  influence  of  the  boiler  efficiency  on 
the  net  economy,  isolated  tests  will  always  be  more  or  less  unsatis- 
factory. It  is  possible  to  determine  the  water  consumed  per  unit 
of  power  developed  with  considerable  accuracy,  but  in  determining 
the  water  evaporated  per  pound  of  coal,  a  factor  must  be  taken  into 
account  that  is  independent  of  the  boiler,  and  nearly  everything  else 
on  the  road,  in  the  efficiency  of  the  fireman.  It  is  quite  possible,  on 
a  test,  to  obtain  an  evaporation  that  is  decidedly  better  than  that 
realized  day  after  day  in  service,  and  while  no  doubt  careful  tests 
are  desirable,  and  it  is  the  intention  to  carry  them  out  as  soon  as 
a  dynamometer  car  is  available  for  the  purpose,  yet  the  service  re- 


sults  are   so   far  satisfactory   and   are   interesting  as   showing   the 
economy  actually  obtained. 

The  records  from  engine  No.  548  extend  over  a  period  of  17 
months,  during  which  time  this  engine  was  compared  with  similar 
simple  and  Vauclain  compounds  in  freight  service  and  with  simple 
and  two-cylinder  Pittsburg  compounds  in  passenger  service.  The 
dimensions  of  the  various  engines  are  as  follows: 
Engine  No.  548  01(i  595  (i:'.4  4S2 

T.vpe    4-60  4  0-0  4-0-0  4 CD  4-0-0 

Kind    Simple  S.  II.       Simple       Compound       Simple   '    Compound 

System    Schmidt  2-cyllnder  4-cylindcr 

S'hox  rittsburg        Vauclain. 

Cylinders    18x24  18x24     20  &  30  x  24      l.s  x  24      13'/j&  23x24 

Drivers,  inches..  02  62  62  02  62 

Heating  surface, 
lire  tubes  and 
lire-box,    square 

feet    1,110  1,291  1.291  1.428  1,614 

Grate  area   ....  2:{.44  23.44  23.54  2,s.54  28  54 

Boiler  pres..   lbs.  180  l.SO  l.SO  l.SO  200 

Wt.     on    drivers 

pounds    90.SOO  95.400  9t!,.S0O  94,.i50  94,100 

Total     wt.,     lbs.      124,000          119,230        123,400          119,325             129.225 
Superhea  ting-sur- 
face, square  ft ...  .     307  

These  engines  were  compared  for  periods  in  which  they  were 
running  in  corresponding  service  to  No.  548  between  Montreal  and 
Smith  Falls,  a  practically  level  division  with  rolling  grades  with  a 
maximum  of  0.5  per  cent.,  and  the  results  were  as  follows:  The 
column  marked  "Relative  Economy,"  in  each  case  showing  the 
amount  of  coal  consumed  by  engine  No.  548  as  compared  to  the 
engine  with  which  it  was  tested: 

Coal  per 
Ton-  1.000 

Engine,         Miles,         Coal         Ton-     Relative 
Engine,     Miles.     Thousands.     Tons.     Miles.  Economy. 
May,    1903,   to    Decem-      (548       34,493       33.183        1,514%  93         SI  5 

ber.   1903.    Freight...       1482       31.857       30.457       1,741%        114       100. 
January,  1904,  to  Jlay,      (548        16,812       14,404  931  129         74. 

1904,    Freight    1610       15.722       13,248        1,167  176       100. 

June,  1904,  to  Septem-      [548        15,768  2,451  467%        382         81.5 

ber,    1904,    Passenger      ^  595       16,128  2,500  600  469       100. 

1634        16,854  2,750  68014        495       105. 

Noting  that  Nos.  616  and  634  are  simple  engines  and  Nos.  595 
and  482  are  compounds,  these  results  show  satisfactory  agreements 
and  would  show  that  this  engine  consumed  about  75  per  cent,  of  the 
coal  required  by  a  simple  engine,  and  82  per  cent,  of  that  required 
by  a  compound  in  similar  service.  The  superheat  obtained  in  this 
engine  is,  however,  high,  running  from  550  deg.  to  650  deg.,  accord- 
ing to  conditions,  and  it  may  be  considered  as  representing  the  ex- 
treme limit  to  which  superheating  can  be  conveniently  carried. 
There  is  no  doubt  that  the  results  that  have  been  obtained  are  excep- 
tionally economical  and  the  engine  has  been  a  favorite  with  the 
men  handling  it  in  any  service.  The  valve  and  cylinder  arrange- 
ments of  this  engine  were  designed  by  Mr.  Schmidt  and  have  given 
entire  satisfaction  at  the  temperature  mentioned  above,  although 
when  the  superheat  was  raised  above  700  deg.  a  certain  amount  of 
trouble  was  experienced  with  the  lubrication  and  packings. 

The  results  from  engines  No.  1000  and  No.  1300  extend  over  a 
period  of  nine  and  eleven  months,  respectively,  during  which  time 
these  engines  were  compared  with  engines  identical  in  every  respect 
except  that  of  not  being  equipped  with  a  superheater.  The  dimen- 
sions of  these  engines  are  as  follows: 
Engine  No.  1000  990  and  997  1300  1319 

Type 4-60  4-0-0  4-6-0  4-60 

Kind    Compound  S.  H.  Compound     Compound  S.  11.  Compound 

System    .  .  .      2-cyl.  Schmidt       Pittsburg  2-cyI.  2-cyI.  Schenec-       2-cyl.  Schenec- 

fire  tube  tady.  Are  tube  tady. 

Cylinders..      22  and  35  x  26       22  and  35  x  26  22  and  35  x  30       22  and  35  x  30 
Driver.s.  in..  .  63  62  62  62 

Iltg.  surf.».  1,888  2,420  2,492  3,065 

Superheating 

surf.,  sq.  ft.  350  390  

Grate  area, 

square  feet  33.02  33.02  44.08  44.08 

Boiler    pres- 
sure, lbs...  210  210  200  200 
Weight      o  n 

drivers,    lbs.        129,000  128,000  141,000  141  000 

Total  weight, 
pounds  ....        172.000  169.000  192.000  190,000 

•Heating  surface.  Are  tubes  and  firebox.  squ;ire  feet. 
Engine  No.  1000  was  compared  with  Nos.  996  and  997  for  periods 
in  which  they  were  running  in  corresponding  service  between  Mont- 
real and  Smith  Falls  in  freight  service.  Engine  No.  1300  was  com- 
pared with  No.  1319  in  corresponding  service  between  Chalk  River 
and  North  Bay,  and  North  Bay  and  Cartier;  these  divisions  are  very 
similar.  Chalk  River  to  North  Bay  being  an  undulating  road  with 
several  grades  four  to  seven  miles  long  with  occasional  stretches 
of  1  per  cent.,  but  more  generally  0.6  to  0.8  per  cent.,  the  total  rise 
on  the  division  being  135  ft.  From  North  Bay  to  Cartier,  the  road 
is  undulating,  except  for  one  rise  of  480  ft.  in  16  miles,  the  limit- 
ing grades  being  1  per  cent,  and  the  total  rise  230  ft.  The  results 
were  as  follows,  arranged  as  for  engine  No.  548: 

Ton-  Coal  per 

Engine  Engine,     miles.        Coal.   1,000  ton-   Relative 
Montreal  to  Smith's  Falls  :      No.       miles,  thousands,    tons.        miles,     economy 
Januarv  to  Julv    1904  Jl'"""     21.,567     25.321      1.271%        100  72 

January  to  July,   1J04  j     (,g.j.     jg  gga     23.278     1,499%        129  100 

An<nist  to  Sent     1904     f  I'OOO  3.740  4,657  188%  81  70 

August  to  bept.,  1904.  J     ggg  g  ggg  ,j.g26  409?i  116  100 

Chalk  River  to  North  Bay : 

Vo^  1903    to  Sen  1004 'l-^O"  22,987  17,075  1.127%  132  90 

.NOV..1.W3.  to  hep..l.l04  jj3jg  19983  15,091  1,112%  147  100 

North  Bay  to  Cartier  : 

Nov   1903    to  Sen   1904  '  l-''"'^      10.904        9.S87         .550%        111  84 

Nov„lJ03,  to  Sep.,lJ04^j3j9     jq  ^^^       g  049         616%        133  JOO 
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These  results  are  rather  more  favorable  to  the  superheater  en- 
gines than  would  have  been  expected,  espiially  in  the  case  of  engine 
No.  1000,  where  it  will  be  seen  that  this  engine  gave  considerably 
better  comparative  results  that  No.  1300.  These  engines  also  being 
equipped  with  the  smoke-tube  type  of  superheater,  did  not  obtain  the 
same  degree  of  superheat  as  No.  548,  generally  running  from  500 
deg.  to  .'")50  deg.  There  was  a  certain  amount  of  leakage  from  the 
boiler  of  Nos.  1000.  996  and  997  class  during  the  period,  which  makes 
the  comiiarison  of  less  value  than  those  for  No.  548  and  No.  1300, 
but  in  spite  of  this,  the  results  are  evidently  satisfactory. 

The  results  from  20  Schmidt  smoke-tube  superheaters  and  21 
Schenectady  superheaters  have  been  obtained  over  a  period  of  four 
months.  These  engines  could  not  be  compared  with  similar  engines, 
but  they  are  compared  with  the  1300  class  referred  to  previously 
and  with  a  class  of  compound  consolidations  termed  the  1200  class. 
As  will  be  seen  by  the  table  below,  these  consolidations,  although 
lighter,  are  a  very  similar  engine  in  every  respect  to  the  superheat- 
ers, as  they  are  comparative  in  their  dimensions  and  have  the  same 
grate  area  and  type  of  boiler.  The  dimensions  of  these  engines  are 
as  follows,  the  Schmidt  superheater  being  the  1600  class  and  the 
Scheneftady  superheater  the  1621  class: 

12(1(1,  inoo.  1G21 

Typp   2  S  (J  2-8-(>  2S-0 

Kind    2i-.vl.  nimiximid.  SiHiple  superheater.  Simple  superheater. 

Svntem    Sclieneiiadv.  Schmidt  smoke-tube.  Schenectady  smoke-tube. 

Cylinders    22  and  ;!.").\2ti  21x28  21x28 

Drivers    .">7  ins.  57  ins.  57  ins. 

HtE.    surf.' 2,218  sq.ft.  2,381  sq.  ft.  2.870  sq.  ft. 

Superhtg  surt 375      "  340      " 

(irato  area    ....           43.64"  ■    43.04"  43.64" 

Holler    press..              200  lbs.  200  lbs.  2(J0  lbs. 

\Vt.   on  drivers.      143,n(M)  lbs.  104,000  lbs.  164.000  lbs. 

Total,    weight...      162.000  lbs.  180,000  lbs.  186,000  lbs. 

•Ileatinj;  surface,  fire  tubes  and  firebox. 

The  results  obtained  from  these  engines  were  as  follows,  the 
number  of  engines  working  being  the  actual  number  of  different 
engines  of  the  class  included  In  the  figures  each  month  and  the  com- 
parative economy  being  that  of  the  various  engines  compared  with 
the  1200  class  where  possible,  or  if  none  of  those  engines  were 
working,  with  the  1300  class,  and  in  one  case  with  the  1621  class. 
The  column,  1600  to  1621.  shows  the  percentage  of  economy,  or  if 
negative,  the  loss  of  the  1600  over  the  1621  class: 

X.I.  of  Ton-miles  Coal  per  1600 

class        tbou-  Total        1.000  E.  G.,  Relative       to 

ICngiue.    riinninjr.   sands.      coal,  tons,      ton-miles,   economy.  1621. 
Cbalk    River    to   North    Bay. 
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Reference  has  already  been  made  to  the  nature  of  the  divisions, 
Chalk  River  to  North  Bay,  and  North  Bay  to  Cartier,  shown  in  the 
above  table;  Cartier  to  Chapleau  and  Chapleau  to  White  River  are 
practically  similar,  having  undulating  grades  with  1  per  cent,  limit, 
and  a  maximum  rise  or  fall  of  200  ft.;  both  divisions  are.  very 
largely,  short  grades,  with  very  little  level  track,  but  the  net  rise  is 
only  110  ft.  in  the  latter  case,  and  the  former  is  practically  level. 
Farnham  to  Megantic  is  a  very  heavy  division  in  the  direction  of 
traffic,  rising  750  ft.  in  33  miles,  with  grades  of  0.7  to  1.0  per  cent., 
undulating  seven  miles  with  a  drop  of  10  ft.,  limiting  grades  1  per 
cent.,  falling  135  ft.  in  five  miles,  limit  1  per  cent.,  undulating  with 
short  0.6  and  1  per  cent,  grades  22  miles  wiih  a  drop  of  200  ft., 
rising  330  ft.  In  six  miles,  limit  1.3  per  cent.,  down  330  ft.  in  six 
miles,  limit  1.3  per  cent.,  rising  640  ft.  in  47  miles,  with  limiting 
grades  of  1.3  per  cent,  and  drops  of  232  and  400  ft.,  besides  smaller 
ones. 

Farnham  to  Outremont  Is  undulating  with  short  grades  of  0.6 
and  0.75  per  cent.  Farnham  to  Newport  is  heavy  in  direction  of 
traffic,  rising  236  ft.  in  20  miles,  limiting  grade  1  per  cent.,  119  ft. 
in  four  miles  with  grades  1.4  and  1.66  per  cent.,  dropping  162  ft.  in 
seven  miles.  1  per  cent,  grades,  undulating  IS  miles,  rising  422  ft. 
in  11  miles,  1.5  per  cent,  grades  and  dropping  255  ft.  in  four  miles, 
1.5  per  cent,  grades.  Brownville  to  Megantic  in  direction  of  traffic, 
rising  640  ft.  in  1.5  miles  with  limit  of  1.2  per  cent.,  dropping  700  ft. 
in  13  miles,  grades  up  to  1.2  per  cent.,  undulating  58  miles  with 
grades  up  to  l^o  miles  long  of  1.0  per  cent.,  dropping  480  ft.  in  13 
miles,  1  per  cent.,  undulating  11  miles,  dropping  370  ft.  in  seven 
miles,  grade  1  per  cent. 

From  an  Inspection  of  this  statement,  which  is  simply  an  analy- 
sis of  the  regular  road  records  for  five  months,  it  will  be  seen  that 
the  results  obtained  from  the  1600  class  are  decidedly  superior  to 
those  obtained  from  the  1621  class.  This  is  due  to  the  higher  super- 
heat in  the  former  engine,  which  is  about  100  deg.  as  against  50  deg. 
in  the  case  of  the  latter;  in  neither  is  as  much  obtained  as  is  de- 
sirable, but  still  good  results  have  been  obtained.  The  only  case 
in  which  No.  1621  shows  the  better  results  is  for  a  round  trip  in 
March,  and  it  is  not  reasonable  to  place  reliance  in  coal  figures  for 
one  trip  on  account  of  no  proper  allowance  being  made  for  the  coal 
on  the  tender.  There  is,  however,  a  very  general  agreement  that  the 
1621  class  are  equally  as  economical  as  the  compounds  and  the  1600 
class  about  10  per  cent,  better,  and  while  it  is  impossible  to  say 
definitely  that  this  is  due  to  the  superheat,  yet  the  fact  remains 
that  the  1200  and  1300  class  engine  were  previously  the  most  eco- 
nomical on  fuel  on  the  road,  and  yet,  as  shown,  the  1600  class  engines 
have  given  superior  results.  No  doubt,  the  experience  so  iar  gained 
is  hardly  sufficient  for  a  definite  conclusion,  but  it  certainly  can  be 
said  that  the  results  to  date  are  exceedingly  satisfactory. 

GENERAL    COXCLUSIOXS. 

The  use  of  superheated  steam  does  not  entail  the  multitude  of 
practical  difficulties  that  so  generally  accompany  any  invention  or 
improvement  that  is  introduced  to  improve  the  economic  results  ob- 
tained from  a  locomotive,  and  indeed,  it  is  probable  that  as  experi- 
ence with  its  application  develops,  some  of  the  expenses  that  are 
incurred  in  the  locomotive  of  to-day  will  be  diminished  rather  than 
increased.  There  would  only  appear  to  be  two  possible  sources  of 
additional  cost,  the  wear  of  valves  and  cylinders  due  to  defective 
lubrication,  and  the  cost  of  maintaining  the  superheater  itself.  So 
far  as  has  been  learned  at  present,  the  lubrication  of  superheater 
engines  is  not  different  from  that  of  other  engines,  with  the  excep- 
tion that  the  lubrication  must  be  accomplished,  and  it  is  not  suffi- 
cient to  hope  that  the  oil  gets  to  the  designed  spot.  For  this  pur- 
pose a  positive  feed  lubricator  is  required,  and  this  should  prefer- 
ably he  provided  with  six  feeds,  so  that  pipes  may  be  led  to  each  end 
of  the  valve  and  to  the  cylinder.  It  should  also  be  possible  to  vary 
considerably  the  amount  of  oil  fed  per  minute,  as  superheater  en- 
gines, even  more  than  those  of  the  ordinary  type,  require  more  oil 
when  working  slowly  at  long  cut-offs  than  at  other  times,  on  ac- 
count of  the  high  temperature  of  the  steam  being  maintained 
throughout  the  stroke.  This  can  be  effected  either  by  supplemen- 
tary oiling  or  by  an  easy  adjustment  of  the  lubricator  allowing  a 
large  amount  of  oil  to  be  fed  at  low  speed,  but  the  latter  will  be 
preferable  if  obtained  without  complication.  With  proper  lubrica- 
tjQu  there  appear?  to  be  no  additional  wear  gf  valves  or  pistons, 
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and  while  a  special  mixture  of  metallic  packing  must  be  used,  it 
has  given,  if  anything,  less  trouble  on  the  superheaters  than  on  the 
other  engines.  On  engine  548,  in  which  the  steam  was  superheated 
as  high  as  700  deg.,  it  was  found  that  the  ordinary  valve  oil  was  not 
suitable  and  that  the  rod  packings  would  melt  out,  but  by  reducing 
this  from  550  deg.  to  600  deg.,  these  troubles  were  not  experienced, 
and  no  difference  is  noticed  between  an  operation  of  this  and  an 
ordinary  engine.  The  valves  used  on  No.  548  are  Mr.  Schmidt's 
design,  but  with  split  ring  packing  in  place  of  the  solid  ring  used 
in  Germany,  so  that  they  are  practically  similar  to  the  piston  valves 
in  general  use,  except  in  their  being  of  smaller  diameter,  (i  in.  for 
an  18-in.  cylinder,  and  double  ported.  The  packing  rings,  in  place  of 
being  narrow,  are  comparatively  wide,  and  on  the  surface  there  are 
several  water  grooves.  These  rings  have  given  exceedingly  good 
service,  but  in  view  of  the  successful  use  of  split  rings  it  is  dilBcult 
to  see  any  reason  why  valves  of  the  ordinary  design  should  not  be 
entirely  suitable  for  superheated  steam,  the  only  point  to  consider 
being  whether  small  double  ported  valves  would  not  be  preferable 
to  the  large  single  ported  valves  at  present  in  use.  and  whether 
wide  rings  with  water  grooves  would  not  give  better  results  than 
narrow  plain  rings.  It  is  natural  that,  on  account  of  the  reduced 
weight  of  the  superheated  steam,  a  smaller  admission  area  can  be 
used  than  that  required  for  saturated  steam,  but  for  equal  flows 
under  equal  heads,  the  rate  is  only  10  to  9  and  8.  for  steam  super- 
heated 100  deg.  and  200  deg.,  respectively,  so  that  the  dimensions 
adopted  by  Mr.  Schmidt  must  be  entirely  ascribed  to  the  use  of 
double  ported  valves.  Those  engines  on  the  Canadian  Pacific  having 
smoke-tube  superheaters  which  have  not  developed  the  same  degree 
of  superheat  as  engine  548,  have  given,  so  far,  no  trouble  with  their 
valves,  pistons  and  packing,  when  properly  lubricated,  and  while 
there  is  room  for  considerable  improvement  in  positive  feed  lubri- 
cators before  an  entirely  suitable  design  is  obtained,  it  is  safe  to 
say  that  with  proper  lubrication  there  will  be  no  greater  expense  in 
maintaining  the  engine  on  account  of  using  superheated  steam. 

The  repairs  to  the  superheater  proper  are  at  present  ditticult  to 
determine;  the  smoke-bo.x  superheater  certainly  entails  an  addi- 
tional expense  when  flues  are  renewed,  as  it  has  to  be  entirely  dis- 
mantled in  order  to  get  at  the  tube  sheet,  but  while  it  is  said  to 
have  given  some  trouble  in  service  in  Germany,  such  has  not  been 
the  case  in  three  years'  experience  on  the  Canadian  Pacific.  Some 
trouble  was  at  first  experienced  with  the  joint  between  the  large 
tube  and  the  back  tube  sheet,  but  this  was  overcome  by  properly 
thinning  the  edges  of  the  lap,  as  in  firebox  construction.  There  has 
been  no  leakage  from  the  various  joints  in  the  front  end  and,  in 
fact,  so  far  nothing  has  developed  that  would  lead  to  any  addi- 
tional expense  in  maintenance. 

The  smoke-tube  superheaters  of  the  Schmidt  type  have  given  no 
trouble  in  service,  but  the  arrangement  of  bolts  and  clips  for  secur- 
ing pipe  flanges  to  the  headers  is  inconvenient,  and  it  is  quite  diffi- 
cult to  make  the  joints  perfectly  tight  to  commence  with;  once 
tight,  however,  they  do  not  appear  to  develop  leakage,  and  it  seems 
probable  that  by  the  independent  bolting  now  arranged  for  there 
will  be  no  difficulty  in  this  respect.  In  the  Schenectady  type  there 
has  been  no  trouble  with  the  headers,  but  the  ends  of  the  super- 
heater pipes  toward  the  fire-box  have  blistered  in  a  number  of  cases, 
due  to  the  dampers  not  operating  properly  and  allowing  the  pipe 
end  to  become  overheated;  this  has  been  overcome  by  welding  a 
solid  plug  into  the  end  of  the  pipes,  which  should  remedy  the  defect 
as  in  the  Schmidt  design,  in  which  steel  return  bends  are  used;  this 
action  has  not  developed,  as  the  metal  is  sufficiently  thick  to  stand 
a  considerable  temperature  without  deforming  when  steam  is  ad- 
mitted. The  dampers  must,  however,  be  kept  in  an  operative  con- 
dition, as  otherwise,  when  the  blower  is  applied  with  a  hot  fire 
immediately  after  shutting  off.  the  pipes  may  be  subjected  to  an  in- 
tense heat,  which  is  unsafe  in  view  of  their  containing  no  steam. 
The  5-in.  tubes  have  not  been  giving  any  especial  trouble;  in  fact, 
they  have  lasted  as  well  as  the  smaller  tubes;  this  applies,  of 
course,  to  good  water  districts,  and  there  is  no  available  experience 
to  determine  whether,  on  bad  water,  they  would  stand  up  until  the 
other  tubes  need  renewal.  But  it  is  evident  that  their  position  in  the 
flue  sheets  is  favorable  and  the  circulation  around  them  is  better 
than  around  the  more  closely  spaced  fire  tubes. 

As  a  matter  of  fact,  it  is  too  early  yet  to  say  anything  definite 
about  the  expense  of  maintenance  of  superheaters;  there  is,  of 
course,  a  possibility  of  a  comparatively  rapid  deterioration  of  the 
pipes  occurring,  but  there  does  not  appear  to  be  any  immediate 
expense  that  will  develop  in  one  or  two  years'  service.  On  the  other 
hand,  there  is  the  advantage  of  decreased  evaporation  for  the  same 
work  that  occurs  in  compounds  on  account  of  their  increased  eflS- 
ciency.  and  there  is  also  an  advantage  in  the  dryness  of  the  steam 
and  reduced  liability  of  water  in  the  cylinder.  On  the  smoke-box 
superheater  with  its  high  superheat,  it  is  almost  impossible  to  work 
water  over  into  the  cylinder,  excepting  when  first  starting  out  be- 
fore the  apparatus  has  been  warmed  up,  and  while  this  is  not  the 
case  to  the  same  extent  with  moderate  superheaters,  it  is  an  ad- 
vantage to  a  certain  degree. 

A  possible  advantage  of  superheating  has  not  been  utilized  in 
its  application  in  America,  namely,  a  reduction  in  boiler  pressure 


without  loss  in  efllciency,  although  in  Germdny  this  has  been  usual. 
There  is  no  doubt  that  the  increase  of  pressure  from  175  to  2UU  and 
210  lbs.  that  has  taken  place  within  the  last  few  years  has  been  of 
doubtful  advantage.  While  there  is  a  gain  in  economy,  this  is 
accompanied  by  an  increase  in  the  losses  due  to  leakage,  both  in 
engine  and  boiler,  and  by  a  considerable  increase  in  the  cost  and 
trouble  of  boiler  maintenance.  By  superheating,  the  initial  pres- 
sure becomes  of  less  importance,  and  with  the  proper  amount  of 
superheat,  it  will  be  possible  to  return  to  pressures  of  175  lbs.  or 
less,  without  any  appreciable  loss  in  economy,  and  with  a  relief  from 
those  boiler  troubles  which  have  become  more  serious  as  the  pres- 
sure, however,  when  accompanied  by  a  corresponding  increase  in 
alone  will  overbalance  any  additional  expense  connected  with  the 
maintenance  of  the  superheater. 

Herr  Garbe,  in  addition  to  the  reduction  of  boiler  pressure,  ad- 
vocates a  still  further  advance,  namely,  the  enlarging  of  the  cylin- 
ders sufficiently  to  develop  the  full  power  of  the  engine,  with  cut-offs 
of  30  to  33  per  cent.  A  reduction  in  power  is  then  effected  chiefly 
by  throttling,  the  cut-off  remaining  practically  constant.  This 
method  may  possibly  prove  advisable  in  American  passenger  worli, 
but  it  does  not  appear  practicable  for  freight  locomotives.  It  is 
evidently  impossible  to  develop  the  same  tractive  power  with  a 
given  weight  on  drivers,  with  a  cut-oft'  of  30  per  cent,  as  with  80 
per  cent.,  since  there  is  a  greater  variation  in  the  maximum  effort 
in  the  former  case,  and  with  the  conditions  here  prevalent,  where 
the  loading  is  so  closely  equal  to  the  capacity  of  the  engine,  a  reduc- 
tion in  capacity  could  not  be  tolerated.  A  reduction  in  boiler  pres- 
sure, however,  when  accompanied  by  a  corresponding  increase  in 
the  cylinder  dimensions,  does  not  affect  the  tractive  power  and 
would  appear  to  be  a  decided  advantage. 

In  general,  therefore,  it  may  be  assumed  that  the  maintenance 
«f  locomotives  using  superheated  steam  will  not  be  necessarily 
greater  than  that  of  ordinary  locomotives  of  similar  size,  as,  al- 
though certain  additional  expenses  are  introduced,  these  are  offset 
by  economies  ii^  other  directions,  and  the  net  result  will  not  be  very 
much  different.  If  this  position  is  correct,  the  advisability  of  super- 
heating depends  entirely  on  the  relation  between  the  initial  addi- 
tional cost  and  the  saving  obtained,  and  as,  at  present,  the  cost  of 
applying  a  superheater  is  about  $1,000  per  engine,  and  the  tendency 
will  be  rather  to  reduce  this  amount  than  increase  it,  it  is  evidently 
a  very  good  investment.  A  200,000-lb.  freight  engine  making  30.000 
miles  per  annum  will  burn  about  2,500  tons  of  coal,  which,  at  ?2  per 
ton.  costs  $5,000,  so  that  evidently  a  saving  of  10  per  cent,  will  pay 
50  per  cent,  of  the  additional  cost  per  annum,  and  it  appears  per- 
fectly safe  to  state  that  with  a  superheater  at  least  that  amount  can 
be  saved.  While  slightly  more  expensive,  at  first  cost,  than  com- 
pounding, there  is  in  the  application  of  superheated  steam  a  pos- 
sible development  in  locomotive  engines,  which  obtains  at  least  as 
great  an  economy  in  fuel,  which  is  practicable  and  without  compli- 
cation in  its  construction,  which  costs  nothing  extra  for  maintenance, 
does  not  reduce  the  eflJciency  of  a  locomotive  in  any  way  as  a  mover 
of  freight,  and  which,  without  any  desire  to  appear  too  enthusiastic, 
certainly  promises  to  become  one  of  the  greatest  steps  in  the  direc- 
tion of  economy  that  has  been  Introduced  for  many  years  past. 


Railroad  Legislation  in  Michigan. 


While  the  session  of  the  Michigan  legislature  just  closed  has  not 
been  prolific  in  the  number  of  railroad  bills  passed,  a  number  of 
measures  have  been  enacted  into  law  that  are  of  interest  and  im- 
portance to  the  railroad  properties  in  the  state.  The  most  import- 
ant ones  are  those  affecting  the  state  tax  commission  and  the  assess- 
ment and  taxation  of  railroad  property.  Under  the  present  law 
the  tax  commission  composed  of  five  members  assesses  the  railroad 
property  at  its  true  cash  value,  and  levies  against  such  property  a 
tax  at  the  average  rate  paid  by  all  other  classes  of  property  for  all 
purposes  for  the  preceding  year. 

When  the  first  assesment  was  made  under  this  law,  the  board  be- 
came satisfied  that  other  properties  were  not  assessed  at  their  cash 
value,  and  levied  a  tax  at  what  they  determined  would  be  the  aver- 
age rate  upon  the  basis  of  the  true  cash  value  of  such  other  prop- 
erty. This  action  was  reviewed  by  the  courts,  and  much  bitterness 
was  engendered  against  two  members  of  the  commission  on  account 
of  their  making,  for  the  railroad  companies,  affidavits  of  their  find- 
ings and  belief  regarding  the  assessment  of  local  property,  and  the 
injustice  to  the  railroad  companies  of  that  provision  in  the  law, 
but  the  court  held  that  the  law  was  mandatory  in  its  terms,  and 
that  no  discretionary  power  was  vested  in  the  commission. 

The  laws  just  passed  provide  for  the  legislating  out  of  office 
the  present  commission,  effective  Nov.  1,  1905,  and  for  the  appoint- 
ment by  the  governor  of  a  new  commission  consisting  of  three 
members.  They  also  give  the  board  power  and  authority,  while 
acting  as  a  board  of  assessors,  to  make  a  full  and  thorough  inves- 
tigation of  all  assessments  in  the  state,  and  to  fix  the  rate  of  tax 
to  be  paid  by  railroad  companies  upon  the  basis  of  the  true  cash 
value  of  all  property  in  the  state,  according  to  their  best  judgment,  . 
without  reference  to  the  assessed  value  by  the  local  officers. 

Another  measure  of  some  importance  gives  the  Attorney  General 
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Plan  and  Elevation  of  New  Highway  Bridge  Over  the  Wabash   River  at  Terra   Haute,   Indiana. 

free  access  to  all  books  and  accounts  of  the  Michigan  Central  for     the  top  of  the  curb  and  form  a  barrier  between  the  roadway  and 

the  sidewalks.  The  sidewalks  are  supported  by  brackets  riveted  to 
the  posts  of  the  trusses.  The  sidewalk  stringers  rest  on  the  brackets 
and  carry  a  cement  finish  on  buckled  plates  riveted  to  the  stringers. 
The  roadway  is  paved  with  brick  on  a  Portland  cement  concrete 
foundation  supported  by  buckle  plates  riveted  to  stringers.  Between 
the  trusses  and  the  adjacent  plate  girders,  the  stringers  are  riveted 


the  purpose  of  securing  information  to  be  used  in  suits  now  pend- 
ing against  that  company  by  the  state.  This  was  bitterly  fought 
by  those  who  believed  that  it  was  in  the  nature  of  class  legisla- 
tion, and  that  all  corporations  and  persons  should  be  subject  to  the 
same  general  law  upon  this  subject,  but  it  became  a  law. 

Another  law   gives   electric  and   street   railway   companies  the 


same  right  of  eminent  domain  for  the  condemnation  of  property  as  between  the  floor-beams  while  between  the  plate  girders  they  rest  on 
is  now  given  to  companies  organized  under  the  general  railroad  top  of  the  floor-beams.  Two  lines  of  rails  on  steel  ties  traverse  the 
law.  and   provides  that  the   railroad  commissioner  may  order  and     roadway  at  the  center  for  interurban  cars.     The  riveted  trusses  have 


require  fencing  and  farm  crossings  on  such  lines,  the  same  as 
now  done  with  steam  roads.  Bills  were  also  passed  providing  pen- 
alties for  either  steam  or  electric  roads  making  crossings  of  the 
tracks  of  any  other  roads  until  such  crossings  have  been  regularly 
approved  either  by  the  commissioner  of  railroads  <or  the  board  of 
railroad  crossings. 


Highway  Bridge  Over  the  Wabash  at  Terre  Haute,  Indiana. 


This  bridge,  now  nearing  completion  at  the  foot  of  Wabash  ave- 
nue, replaces  an  old  wooden  Burr  bridge  erected  in  1S64  by  a  pri- 
vate company  and  operated  as  a  toll  bridge  until  bought  by  Vigo 
County  in  1S74.  The  old  bridge  consisted  of  five  three-truss  spans 
approximately  160  ft.  each  in  length,  and  a  short  draw  span  of  the 
tipping  style.  The  grade  was  level  and  the  floor  about  5  ft.  above 
maximum  high  water.  The  piers  were  composed  of  stratified  lime- 
stone on  wooden  grillage  supported  by  piles.  The  timber  in  the  old 
bridge  was  remarkably  well  preserved  but  brash,  most  of  it  being 


the  ordinary  chord  section  for  the  top  chord,  built-up  channels  for 
the  bottom  chord,  rolled  channels  for  the  verticals  and  four  angles 
connected  by  a  %-in.  plate  for  diagonals,  the  plate  not  being  consid- 


View  Showing  Traveler  and  Girders  in  Place. 

yellow  poplar  in  the  trusses  with  a  few  main  braces  of  oak.  The 
masonry  was  so  badly  weather  checked  that  it  was  all  condemned 
and  used  for  riprap  around  new  piers. 

The  new  bridge  is  composed  of  six  120-ft.  spans  and  one  75-ft. 
span  in  the  center.  The  roadway  is  50  ft.  between  curbs  and  the 
two  sidewalks  arc  8  ft.  wide.  As  the  War  Department  demanded 
;'S  ft.  clear  headroom  above  the  water  under  the  75-ft.  span  (which 
is  a  movable  span  without  machinery  until  the  War  Department 
.shall  demand  its  installation),  the  floor  is  about  14  ft.  above  the 
elevation  of  the  floor  of  the  old  bridge  in  the  center  and  slopes 
down  towards  the  ends  with  a  grade  of  1.225  per  cent. 

The  six  120-ft.  spans  are  composed  of  two  riveted  trusses  about 
53  ft.  center  to  center,  and  three  plate  girders  each  121  ft.  6  in. 
long.     The  trusses  have  the  centers  of  the  top  chords  4.5  ft.  above 


Placing   120-ft.  Plate  Girder  in    Position. 

ered  as  pari  of  the  sectional  area.  The  sidewalk  brackets  are  riv- 
eted to  the  stay  plates  on  the  verticals.  The  expansion  of  the 
trusses  is  provided  for  by  Sin.  segmental  cast-steel  rollers  on  T- 
rails  which  extend  under  the  bearings  of  the  adjacent  span.  The 
plate  girders  are  the  longest  used  up  to  this  date  for  a  highway 
bridge.     They  were  shipped  complete  in  pairs  on  three  cars. 

The  substructure  is  composed  of  quarry-faced  ashlar  and  con- 
crete, on  pile  foundations.  The  bottom  of  the  concrete  masonry  is 
9  ft.  below  low  water  in  the  piers  and  extends  to  low  water  where 
the  ashlar  facing  of  Bedford  limestone  commences.  This  is  hacked 
with  concrete. 

The  abutments  are  on  piles,  but  the  bottom  of  the  masonry  ex- 
tends but  2  ft.  below  low  water.     The  wing  walls  are  not  bonded 


Truss  Girder  Erected  and  Ready  to  be  Moved  into  Position. 
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Detail   of  Sidewalk   Bracket. 


Details  of  End   Bearings  for  Truss  Spans. 
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Loading  Diagram  of  Center  Span. 
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Loading  Diagram  for  Truss  Spans. 
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to  the  abutments  and  rest  upon  the  soil.  The  old  abutments  were  the  benzine,  reckoned  the  whole  automobile  as  the  package-which 
upon  tlfe  souTt  an  elevation  some  lu  tt.  higher  than  the  bottom  of  it  was-and  made  out  the  freight  bill  =-.^°/dingly.  wh.ch  is  said 
r  new  ma  onrv.  The  pile  driving  was  a  slow  process  as  the  piles  to  have  amounted  to  more  than  $5,000.  which  the  doctor  paid  under 
love  ha"  in  tl.o  sand  and  gravel  bottom.  A  drop  hammer  was  protest.  The  chance  tourist,  Vankee  or  other  should  bear  in  miud 
used  throughout  the  work,  and  in  the  east  abutment  foundation  a  that  a  box  of  matches  in  his  trunk  renders  the  trunk  and  its  con- 
water  jet  was  successfully  used  until  a  penetration  of  about  16  ft.  tents  liable  to  this  charge-but,  unless  there  is  a  custom  house  on 
was  reached,  when  it  became  useless;  the  driving  was  then  con-  'the  route,  the  presence  of  the  matcnes  will  not  be  discoveied. 
tinned  with  a  hammer  until  a  penetration  of  20  ft.  was  reached.  =:=^==^^==:^= 
The  net  quantities  of  masonry  are  as  follows:  .            D-tt»-;=o 

Kast  nbu.ment  1.330  cu.  ,d..         Tier  4  GlOcu.yds.  Storage  vs.  Pr.n.ary  Batter.es. 

I'lei- 1  030     ;•  ;;    o  buo  . 

;;    r, Ut"      ..             West  abutment '.'.'..' ;!!!l,ooo      "  At  the  last  meeting  of  the  Railway  Signal  Association  Mr.  J. 

Piles'of'green  hardwood  to  the  number  of  718  were  driven-88  W.    Gladstone,    of    the    Battery    Supplies    Company,    read    a    paper 

under  each  pfer,  116  under  the  east  abutment,  and  84  under  the  west  giving  the  cost  of  certain  installations  of  caustic  soda  batteries  for 

"^     '  automatic  signals,  and  comparing  the  figures  tor  these  batteries  with 

"  "  Some  of  the  shipping  weights  of  the  steel  are  given  below:  those  which  had  been  given  for  storage  batteries  in  a  paper-  pre- 

ciist  in.n  drain  pipes,  ete "■*''"  '"^s.  sented  by  Mr.  Reynolds  at  the  March  meeting  of  the  Association. 

^Slu'et  lead .' '. ." iiii^'r-^'    "  '-'^  *^®  Central  of   New  Jersey  the  primary  batteries  used  for  110 

stre!■t'ot/?a1u'!\y"!'f.■i:.^'.■^^■:^'.'■":^^'^'••  •••■■•' •■••■■•■       ^*-'-^^    "  "^iles  of  signals    (douWe  track)    between   Bound   Brook  and  White 

"niiekle  plates  ..'.'.'.'.'.'.'.'.'.'■.'■ "l^'avu     '  Haven  have  given  for  the  last  five  years  an  average  service  of  10 

i'uvo\c?s  ib'to'47'^'.'.'. '.'.'.'.'.'.'.'.  ^'■•- •••'■••  ■■•■•^^••^                              ■'  to  12  months.  16  cells  of  battery  being  used  at  <:aeh  signal.     The 

4 159  3->8  lbs  ^^^^  ^°^^  ""'^^  $8,267    (3.984  cells  at  $1.95  each,  $7,769;    labor  of  in- 

<)ne  rHi"n''plaie'ghdVr'/.  IV.r. '.".'.'.'.'.'.'.'..'."/.  ^ /.■••■•■• -^        '  OU^JOO  lbs',  stallation,    $49S;    maintenance    (1    1-5   cells   per   year   at   75   cents). 

One  l-;o-it.rlve(ed  truss  ^'I'iou    "  $3,586.     Mr.  Gladstone  in  comparison  with   these  figures  estimates 

('me  I'rsbt  "oie"'-''-  .^.''?^"  "J"^  .'!™.''.''.'".^' .' .' .' .' ." .' .' .' .' .'  '■ '. '.  ■ '. ." '  '■'.'■'■  '■  '■  '■  '■        irliM   "  the  cost  of  storage  battery  for  the  same  signals  at  $37,719  and  main- 
one  7.)ft.  riveted  truss 4i),oou    "  tenance  $4,718.     For  the  storage  batteries  he  would  have  five  charg- 

one  intermediate  «;«'-i'™™.  '^s-"-  «!"'" ; ;       ^''-^'l!!;    '.'.  jng  stations,  and  in  the  cost  of  maintenance  he  would  include  five 

t  ine  sei  ca»i-»neii«ii«r»»...... ■•  -t.,f, ,.. 

One  wall  plate  of  Trails i.-;f>u  pej.  cent,   on  the  excess   of  investment   required   for  storage  above 

There  were  about  125,000  open  holes  to  be  filled  with  %-in.  and  primary  batteries  and  10  per  cent,  depreciation  on  this  excess.     He 

%-in.  rivets.     Of  this  number  a  comparatively  few  were  filled  with  thus  shows  a  saving  of  $1,132  a  year  in  maintenance  by  the  use  of 

bolts.    Curb  angles,  stringer  shelf  angle  connections  were  bolted,  and  primary  batteries,  and  claims  even  a  greater  saving  than  this  be- 

a   few    end   fioor-beams,   where   it   was   Impossible   to   drive   rivets,  cause  the  cost  of  primary  batteries  includes  the  first  charge  for  each 

were  connected  with  turned  bolts  having  a  driving  fit  and  nut  and  cell,  so  that  there  is  no  expense  for  renewal  for  the  first  10  months, 

washer  on  each  end.  so  that  the  final  comparison  shows  that  the  storage  batteries  will 

The  contract  price  for  the  entire  structure,  including  a  tempor-  cost  44  per  cent,  more  than  primary  batteries. 

ary  bridge,  the  removal  of  the  old  superstructure  and  substructure.  Referring  to  the  installation  on  the  Lackawanna  road  spoken  of 

etc.,  was  $271,200,  of  which  $192,500  may  be  considered  as  the  cost  by  Mr.  Reynolds,  Mr.  Gladstone  said  that  the  cost  of  160  battery 

of  the  new  superstructure,  the  temporary  bridge  and  the  removal  boxes  ($1,040)  should  not  be  included  unless  a  deduction  was  made 

of  the   old    bridge,   and   $78,700   the  cost   of  the   substructure   and  for  the  battery  box  provided  in  the  signal  post,  which  costs  $25  a 

approaches.  signal.     Making   this  allowance  he   finds  the   first  cost   of  storage 

The  method  of  erection  may  be  briefly  described  as  follows:  battery  equipment  to  be  ten  times  greater  than  that  of  primary  bat- 
Falsework  capable  of  carrying  a  single  line  of  railroad  track  was  teries.  He  also  complained  of  the  omission  of  interest  charges  in 
built  between  two  of  the  120-ft.  plate  girder  positions.  A  single  Mr.  Reynolds'  comparison.  Again,  the  comparison  of  the  cost  of 
girder  was    loaded   on   two   standard    freight   car   trucks  and   then,  battery  men.  labor,  etc..  was  inexact. 

by  means  of  tackles,  moved  out  until  the  ends  were  over  the  ma-  Where   storage   batteries   are   carried   to   and   from    signals   on 

sonry.  where  it  was  placed  on  blocking  and  moved  sidewise  until  cars  the     question  of  transportation  is  a  considerable  item,  as  the 

in  its  proper  position.     When  the  girders  for  a  span  were  in  posi-  cells  must  be  handled  with  great  care;  so  that  this  expense  must  not 

tion.  the  floor-beams,  stringers  and  sway  bracing  were  put  in  place  be  assumed  to  be  the  same  as  the  expense  of  transportation  of  pri- 

and  bolted  up.     The  riveted  trusses  were  assembled  by  placing  the  ^ary  batteries,   for  which  material   is  sent  packed   in   boxes,  and 

floor-beams  running  from  the  trusses  to  the  adjacent  girders  on  top  jjjjg  ^^-  ^^y  convenient  time  and  at  no  risk. 

of  the  deck  already  formed  and  anchoring  them  down  with  the  outer  Speaking  of  tests.   Mr.   Gladstone  cited   an   experiment   on  the 

ends  projecting  beyond  the  girders  about  2  ft.     Then  the  truss  ver-  Lackawanna  road  where  batteries  were  worked  every  half  minute 

ticals  were  bolted  in  place  and  the  remaining  members  assembled  iq  hours  a  day  for  two  months  without  a  battery  failure.     In  this 

and  bolted.     The  outside  rivets  were  driven  and  then  the  truss  and  g^d  in  a  similar  test  on  the  Central  of  New  Jersey  each  battery 

floor-beams    moved    sidewise   and    lowered    into    their    proper    posi-  served  for  60.000  signal  movements  before  failing.    As  to  withstand- 

tions.     One-half  of  the  bridge  was  erected  in  this  manner  and  then  j^g  ^.^M  weather,  caustic  soda  batteries  will  make  no  trouble  if  put 

the   falsework    for   three  spans   was   moved    forward,   the    railroad  j^  i^Q^es  24  inches  deep,  sunk  in  the  ground  to  the  level  of  the  lid. 

track  being  shifted  to  the  lower  flanges  of  the  plate  girders  in  place.  Moreover,  such  boxes  are  cheaper  than  the  cast  iron  cases  which 

The  only  delay  in  trafiic  experienced  was  a  few  hours  Sunday  ^^e  a  part  of  the  signal  post.     These  cost  $25  each.     The  Michigan 

afternoon,  when  the  ice  took  out  the  temporary  bridge,  and  a  few  Central  has  600  caustic  soda  batteries  in  shallow  boxes  which  have 

hours  on  the  following  Monday  required  to  complete  a  plank  road-  ^.^^^^^^^  ^.^,1  j^j.  g^.^  y^^j.^     ^he  Lackawanna  has  100  of  these  in 

way   on  top   of  the   buckle  plate  floor.     Some  of   the   trusses  had  t^,g  p^^^^^  mountains,  where  the  batteries  gave  no  trouble  during 

not  been  riveted  up  when  this  occurred,  but  the  joints  were  securely  ^^^  jj^j^^^^  ^.„,j  ^j  ^,.^^^^  ^^^^^^  j^^^.  ^^^  ,^g^  summer  the  Lacka- 

held  in  place  with  bolts  and  drift  pins.     Sixteen  feet  ot  the  roadway  ^^^^^       ^  i^  3„  j^^  remaining  caustic  soda  batteries   (700  signals) 

was  used  for  traffic  while  one-half  was  paved;   then  the  traffic  was  ,jjj(jer  ground 

turned    on    the   pavement   and    the    remainder   paved.      Practically  '  

all  rivets  were  driven  with  pneumatic  hammers  and  heated  in  oil 

furnaces.  June  Railroad  Decisions. 

The  contractor  for  the  entire  work  was  the  Lafayette  Engineer-  

ing  Company,  Mr.  Wallace  Marshall.  President:   Mr.  Frank  Hanna'  The  following  abstracts  cover  decisions  on  railroad  eases  in  the 

General   Manager  at  Terre  Haute,  and  Mr.  O.  G.  Wright.  Superin-  United  States  Supreme  Court  and  the  Federal  courts  for  the  month 

tendent  of  Erection.     The  steel  work  was  fabricated  at  the  Detroit  of  June: 

branch  of  the  American  Bridge  Company.     The  mill  and  shop  in-  Service  of  Process  on  Director  of  Foreign  RaUroad  Company. — 

spectlon  was  done  by  the  Pittsburg  Testing  Laboratory.     Mr.  Mai-  The  service  of  summons  on  a  director  of  a  railroad  company  of  an- 

verd  A.  Howe  and  Mr.  J.  E.  Starbuck  were  designing  engineers  and  other  state  who  is  casually  within  the  state  for  a  few  days  will  not 

Superintendents   of   Construction    for    the   Commissioners    of   Vigo  confer  jurisdiction  on  a  Federal  court,  where  the  railroad  company 

County.  is  doing  no  business  and  has  no  property  in  the  state  where  the 

^^  process  is  served.    Remington  vs.  Central  Pacific  R.  Co.  (U.  S.  Sup.). 

A  Berlin  physician,  professor  and  official,  made  a  tour  to  Trieste  25  Supreme  Ct.  Rep.  577. 

with    his   automobile,   and   on   his  way  back   shipped   his   machine  Adjustment  of  Compensation  for  Carrying  Mails. — The  compen- 

home  from  Munich  by  rail,  unmindful  of  the  fact  that  there  were  sation  for  carrying  mails  may  be  adjusted  as  to  an  extension  con- 

somo  five  gallons  of  benzine  remaining  in  the  tank,  and  also  unmind-  structed  since  a  former  adjustment,  and  may  be  confined  to  the  ex- 

ful.  and  possibly  ignorant,  of  the  fact  that  according  to  the  German  tension  alone  without  readjusting  the  compensation  for  the  whole 

traffic  regulations  benzine,  because  of  its  inflammability,   must  be  route  as  extended.    Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.  vs.  United 

particularly  described  when  shipped,  and  if  not  so  described  is  taxed  States  (U.  S.  Sup.),  25  Supren-.e  Ct.  Rep.  665. 

12  marks  per  kilogram,   including  (he   package,   in  addition  to  the  TaJ-ation  of  Coal  Outside  the  Taxing  State. — The  appraisement 

freight  as  billed   by  the  shipper.     Twelve   marks   per  kilogram   is.  of  railroad  property  for  taxation  under  the  revenue  laws  of  Penn- 

as  near  as  may  be.  $1.22  per  pound.     The  railroad  agents  discovered  sylvania  should  not  include  the  value  of  coal  mined  in  the.  state,  but 
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outside  the  state  awaiting  sale  at  tlie  time  tlie  appraisement  is  made. 
Sucli  action  by  tlie  tax  officers  amounts  to  a  deprivation  of  property 
without  due  process  of  law.  Delaware,  Lackawanna  &  Western  R. 
Co.  vs.  Commonwealth  of  Pennsylvania  (U.  S.  Sup.),  25  Supreme  Ct 
Rep.  669. 

Lookouts  on  Trains. — The  Tennessee  statutes  requiring  lookouts 
to  be  stationed  on  locomotives,  whose  duty  it  is  to  sound  the  whistle 
when  any  person  or  object  appears  on  the  track,  and  construed  by 
the  state  courts  to  allow  recovery  of  damages  by  persons  injured 
where  this  precaution  is  not  observed,  though  the  injured  person  is 
guilty  of  contributory  negligence,  does  not  apply  in  favor  of  the 
foreman  of  a  railroad  construction  gang  killed  as  the  result  of  being 
struck  by  a  locomotive  which  he  had  seen  approaching  while  stand- 
ing near  the  track  clearing  it  for  the  train  to  pass.  Rogers  v.  Cin- 
cinnati, New  Orleans  &  Texas  Pacific  Ry.  Co.,  136  Federal  Rep.  573. 

Care  in  Transportation  of  Mail  Clerks. — A  railroad  company 
owes  the  same  degree  of  care  to  a  mail  clerk  riding  in  a  mail  car 
in  charge  of  the  mail  that  it  does  to  passengers  for  hire  on  the 
train,  and  that  care  is  prescribed  by  law  to  be  the  -highest  degree 
of  care,  skill  and  foresight  consistent  with  the  carrying  on  of  its 
business.     Cavin  vs.  Southern  Pacific  R.  Co.,  136  Federal  Rep.  592. 

Notice  of  Claim  for  Injury. — The  requirement  of  four  months' 
notice  of  a  claim  for  injuries  under  the  Connecticut  statutes  cannot 
be  invoked  in  a  sister  state  in  which  the  action  for  the  injuries  is 
brought  where  no  siich  condition  is  imposed.  Brown  vs.  New  York, 
New  Haven  &  Hartford  R.  Co.,  136  Federal  Rep.  700. 

Expert  Evidence  as  to  Speed. — A  railroad  conductor  long  in  the 
service  of  a  railroad  company  and  familiar  with  the  locality  of  a 
railroad  crossing  accident  is  competent  to  testify  as  an  expert  as 
to  the  speed  at  which  a  locomotive  was  propelled  at  the  point  in 
question.  Baltimore  &  Ohio  Railroad  Co.  vs.  Connell,  137  Federal 
Rep.  8. 

Overhead  Bridges. — In  the  trial  of  a  suit  for  injuries  to  a  brake- 
man  by  striking  a  low  trestle  with  which  he  was  unfamiliar,  an 
expert  in  railroad  management  is  qualified  to  testify  what,  in  his 
opinion,  good  railroading  requires  with  respect  to  tell-tales  on  each 
side  of  overhead  bridges.  Pittsburg  S.  &  N.  R.  Co.  vs.  Lamphere,  137 
Federal  Rep.  20. 

3Iecha7iics'  Liens. — The  furnishing  of  proper  materials  for  the 
construction  or  improvement  of  a  railroad  is  sufficient  to  sustain  a 
mechanic's  lien  under  the  laws  of  Missouri  without  proof  that  the 
materials  were  used  for  that  purpose.  Westinghouse  Air  Brake  Co. 
vs.  Kansas  City  Southern  Ry.  Co.,  137  Federal  Rep.  26. 

Removal  of  Causes  to  Federal  Court. — An  action  in  a  state  court 
to  recover  for  injuries  alleged  to  have  been  caused  by  failure  to 
equip  cars  with  safety  appliances  is  not  to  be  removed  to  the  Federal 
court  on  the  sole  ground  that  it  is  alleged  that  the  defendant  is 
engaged  in  interstate  commerce,  since  the  question  of  fact  whether 
the  defendant  is  engaged  in  interstate  commerce,  and  if  so  whether 
it  has  complied  with  the  law,  are  not  federal  questions.  Myrtle  vs. 
Nevada  C.  &  O.  Ry.  Co.,  137  Federal  Rep.  193. 

Liability  of  Lessor  Road  for  Illegal  Acts  of  Lessee. — A  railroad 
company  leasing  its  lines  to  another  company  is  not  liable  for  the 
illegal  acts  of  the  lessee  in  carrying  oil  at  a  discriminating  rate 
during  the  continuance  of  the  lease.  Western  New  York  &  Penn- 
sylvania R.  Co.  vs.  Penn  Refining  Co.,  37  Federal  Rep.  343. 

Findings  of  Interstate  Commerce  Commission. — The  provision 
of  the  Interstate  Commerce  act  that  the  findings  of  fact  of  the  Com- 
mission shall  be  prima  facie  evidence  of  the  facts  found  in  a  subse- 
quent proceeding  to  enforce  the  Commission's  order,  contemplates  a 
clear-cut  finding  so  prepared  and  arranged  in  the  report  that  it  can 
be  offered  in  evidence  unaccompanied  by  arguments,  opinions,  or 
other  conclusions.  The  law  allows  no  appeal  from  or  -writ  of  error 
to  review  a  decision  of  the  Commission  denying  or  awarding  repara- 
tion for  an  alleged  violation  of  the  act.  In  an  action  to  enforce  a 
reparation  order  based  on  a  discriminating  freight  rate,  the  question 
of  the  reasonableness  of  the  rate  is  for  the  jury  and  not  the  court. 
Western  New  York  &  Pennsylvania  R.  Co.  vs.  Penn  Refining  Co., 
137  Federal  Rep.  343 

Jurisdiction  to  Enforce  Telegraph  Right  of  Way  Contracts. — In 
a  suit  to  enforce  telegraph  right  of  way  contracts  with  consolidated 
railroad  companies  the  necessary  parties  being  subject  to  the  court's 
jurisdiction,  it  is  not  material  that  a  portion  of  the  property  affected 
is  beyond  the  court's  territorial  jurisdiction.  Western  Union  Tel. 
Co.  vs.  Pittsburg,  C,  C.  &  St.  L.  Ry.  Co.,  137  Federal  Rep.  435. 


The  Consulting  Bridge  Engineer. 


The  practice  of  having  the  designs  of  bridges  and  other  struc- 
tures made  by  engineers  employed  by  the  purchaser,  and  letting  the 
contract  to  a  manufacturer  on  a  pound-price  basis  is  now  becoming 
the  standard  practice  of  the  country.  Most  of  the  large  railroads 
have  their  own  bridge  and  structural  departments,  or,  for  work  of 
\inusual  magnitude,  employ  outside  experts  to  design  and  supervise 
construction.     Only  a  few  of  the  smallest  railroads  adhere  to  the 


ancient  practice  of  inviting  manufacturers  to  submit  competitive 
designs  accompanied  by  a  lump-sum  bid. 

The  competitive  system  has  had  its  day  and  has  served  a  good 
purpose.  It  has  been  an  important  factor  in  developing  the  art  of 
bridge  building  in  America.  It  has  been  productive  of  establishing 
rational  types,  practical  and  scientific  proportions;  it  has  united 
theory  and  practice.  However,  at  present,  it  is  fast  becoming  a 
thing  of  the  past.  What  is  left  of  this  practice  is  mostly  confined 
to  bridges  for  electric  railways  and  light  structural  work.  Many 
purchasers  of  structural  work,  who  have  had  no  experience  them- 
selves, do  not  seek  professional  advice,  as  they  would  in  other  cases 
where  large  expenditures  oi'  money  are  involved,  believing  that  they 
can  save  the  money  paid  for  professional  services  by  inviting  manu- 
facturers to  make  competitive  designs  accompanied  by  a  lump-suni 
bid.  The  fact  is,  however,  that  the  manufacturer  has  to  pay  for 
making  the  designs  not  only,  once,  but  many  times  over,  as  only 
once  in  a  number  of  cases  he  is  the  successful  bidder.  The  manu- 
f?.cturer  will  naturally  add  this  extra  expense  to  the  cost  of  the 
structure,  yet  the  designs  are  not  made  in  the  interest  of  the  pur- 
chaser, but  in  that  of  the  manufacturer.  This  practice  has  a  de- 
moralizing influence,  as  it  puts  a  premium  on  the  poorest  design 
and  tends  to  decrease  the  professional  standard  of  an  important 
branch  of  engineering. 

The  standard  practice  to  be  recommended,  as  the  only  fair  and 
business-like  method,  is  to  let  contracts  for  structural  steelwork 
on  a  pound-price  basis,  on  designs  and  specifications  furnished  by 
an  experienced  engineer  employed  by  the  purchaser.  This  method 
is  fair  to  the  honest  manufacturer,  as  all  competitors  bid  on  the 
same  basis;  it  is  an  advantage  to  the  purchaser,  as  he  employs  the 
engineer  who  will  protect  his  interests,  study  the  conditions  and 
requirements,  and  design  a  structure  to  suit  the  needs  of  his  client. 
It  will  benefit  a  number  of  engineers,  who  are  now  compelled  to 
waste  their  time  and  energies  in  making  speculative  designs  to  suit 
the  commercial  interests  of  a  manufacturer,  regardless  of  good 
practice,  by  elevating  them  to  more  independent  positions,  thus  en- 
abling them  to  raise  their  professional  standards  to  the  highest 
ideals  of  good  practice. 

Plans  for  bridges  and  other  structures,  on  the  safety  of  which 
the  lives  of  human  beings  depend,  should  be  designed  and  not  man- 
ufactured; their  design  and  the  supervision  of  their  construction 
should  be  entrusted  only  to  competent  engineers,  who,  besides  the 
requisite  theoretical  and  practical  knowledge,  should,  above  all,  be 
endowed  with  common  sense  and  good  practical  judgment. 

Most  of  the  largest  bridges  and  other  steel  structures  which 
have  been  built  in  later  years  have  been  designed  by  engineers  not 
connected  with  manufacturing  establishments.  The  manufacturer 
should  confine  himself  to  his  legitimate  field  of  manufacturing  struc- 
tural steelwork  at  so  much  a  pound.  The  line  between  engineers 
and  manufacturers  will  be  even  more  marked  in  the  future,  when 
the  same  distinction  will  prevail  as  now  exists  between  the  archi- 
tect and  the  contractor.  The  manufacturers  of  structural  work,  in 
the  future,  will  devote  their  energies  to  improvements  in  their 
tools  and  machinery  and  methods  for  handling  material.  Their 
engineering  force  will  consist  of  mechanical  experts,  shop  drafts- 
men and  engineers,  who,  with  a  thorough  knowledge  of  shop  prac- 
tice, are  skilled  in  putting  the  engineers'  designs  into  convenient 
shape  for  the  workshop. 


Train  Accidents  in  the  United  States  In   May. 


unx,  1st,  Baltimore  &  Ohio,  Valley  Falls,  W.  Va.,  a  freight  train 
was  derailed  and  the  engine  and  several  cars  were  badly  wrecked. 
The  engineman  was  killed  and  two  other  trainmen  were  injured. 

unx,  1st,  Chicago,  Milwaukee  &  St.  Paul,  Ottumwa,  Iowa,  a  west- 
bound passenger  train  was  derailed  on  a  curve;  engineman  killed, 
fireman  injured. 

o,  4th,  Baltimore  &  Ohio,  DeForest,  Ohio,  the  locomotive  of  a 
freight  train  was  wrecked  by  the  explosion  of  its  boiler;  the  fireman 
was  killed  and  the  engineman  and  one  brakeman  injured. 

un"x,  6th,  Louisville  &  Nashville,  Sulphur,  Ky.,  passenger  train 
No.  7  was  derailed  on  a  curve  and  the  engine  was  overturned  and 
the  mail  car  wrecked.  The  engineman  was  killed  and  two  passen- 
gers and  four  postal  clerks  were  injured. 

*unx,  6th,  11  p.m.,  Galveston,  Houston  &  Northern,  Harrisburg, 


•Extract  from  the  annual  address  of  Mr.  C.  C.  Schneider,  President  of 
the  American   Society  of   Civil   Engineers. 


'Accidents  in  which  injuries  are  few  or  slight  and  the  money  loss  is  ap- 
parently small,  will,  as  a  rule,  be  omitted  from  this  list.  The  official  accident 
record,  published  by  the  Interstate  Commerce  Commission  quarterly,  is  regu- 
larly reprinted  in  the  Railroad  Gnzctte.  The  classification  of  the  accidents  in 
the  present  list  is  Indicated  by  the  use  of  the  following 

ABBREVIATIONS. 

rc         Rear  collisions. 

be         Butting  collisions. 

xc         Miscellaneous  collisions. 

dr        Derailments  :    defect  of  roadway. 

eq         Derailments  ;  defect  of  equipment. 

dn       Derailments  :   negligence  in   operating. 

unf      Derailments  :   unforeseen  obstruction. 

unx     Derailments :  unexplained. 

o  Miscellaneous  accidents. 

An  asterisk  at  the  beginning  of  a  paragraph  indicates  a  wreck  wholly  or 
partly  destroyed  by  Are  ;  a  dagger  indicates  an  accident  causing  the  death  of 
one  or  more  persons. 
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Tex.,  a  passenger  traiu  was  derailed  and  the  engine  and  seven  cars 
were  overturned.  The  tender  was  broken  open  and  the  fuel  oil  con- 
tained in  it  was  spread  over  the  wreck,  which  took  fire  instantly 
and  was  entirely  consumed.  The  engineman  and  fireman  were^killed 
and  their  bodies  were  burnt  up. 

uux,  9th,  (iuU  &  Ship  Island,  Laurel,  Miss.,  a  car  in  a  freight 
train  was  derailed  and,  running  on  to  a  trestle  bridge  while  off  the 
track,  broke  through;  and,  with  two  other  cars,  fell  to  the  ravine 
below.     One  brakeman  was  killed. 

unx,  10th,  Southern  Railway,  Lockhart,  S.  C,  a  mixed  train  was 
derailed  and  the  cars  fell  down  a  bank.  Two  men  were  killed  and 
a  third  was  injured. 

*tlltli.  1  a.m.,  Pennsylvania  road,  at  Lochiel,  Pa.,  two  miles 
east  of  Harrisburg.  two  cars  of  an  eastbound  freight  train  were  de- 
railed and  were  pushed  to  one  side  so  as  to  foul  a  westbound  pas- 
senger track.  A  westbound  passenger  train  ran  into  the  derailed 
cars,  one  of  which  contained  blasting  powder,  and  there  was  at 
once  a  terrible  explosion,  killing  or  fatally  injuring  20  passengers 
and  three  employees,  and  injuring  109  other  passengers  and  three 
employees.  The  passenger  train  was  second  No.  19  westbound.  The 
freight,  eastbound,  consisting  of  engine,  tender  and  6S  cars,  with  34 
cars  air-braked,  was  stopped  by  a  flagman  protecting  a  switching 
engine,  which  was  occupying  the  main  eastbound  freight  track;  and 
the  application  of  the  air-brakes  on  the  first  34  cars  caused  two 
cars,  the  35th  and  36th,  to  "buckle."  The  36th  car,  loaded  with  Jud- 
son  powder,  was  forced  to  one  side  so  as  to  partially  foul  the  west- 
bound passenger  track.  The  engine  and  first  three  or  four  cars  of 
the  passenger  train  passed  the  derailed  freight  cars  without  great 
damage,  though  it  appears  that  the  shock  was  sufficient  to  awaken 
all  the  passengers  in  the  sleeping  cars  and  to  do  considerable  dam- 
age to  the  engine  and  first  two  or  three  cars  of  the  train.  The  en- 
gineman of  the  passenger  train  was  probably  killed  at  this  time. 
Immediately  after  the  first  shock  and  the  passenger  train  hav- 
ing come  to  a  stop,  there  were  two  minor  explosions,  caused  by  some 
of  the  scattered  powder  being  ignited  by  the  fire  from  the  engine. 
This  was  followed  very  closely  by  a  very  heavy  explosion,  caused 
by  the  entire  lot  of  powder  becoming  ignited.  There  is  no  truth  in 
the  report  that  the  locomotive  boiler  exploded.  The  engine  was  re- 
paired and  was  put  in  service  in  three  days.  All  the  cars  appear 
to  have  been  set  on  fire  at  once  by  the  explosion  and  survivors  de- 
scribe the  spread  of  the  flames  as  very  rapid.  Many  of  the  sur- 
viving passengers  were  burnt  and  many  were  cut  by  broken  glass. 
The  Coroner's  jury  found  that  the  railroad  company  and  its  em- 
ployees were  not  guilty  of  any  negligence  by  reason  of  which  the 
accident  occurred;  that  the  rules  of  the  company  in  regard  to  the 
flagging  of  trains  and  the  stoppage  of  trains  were  strictly  ob- 
served, and  "the  company  and  its  employees  are  to  be  commended 
for  their  actions  after  the  accident  in  taking  care  of  the  wounded 
and  distressed."  This  accident  was  reported  in  the  Railroad  Gazette 
of  May  19  and  was  discussed  in  the  issue  of  June  2. 

be,  11th,  Pennsylvania  road.  Warren,  Pa.,  butting  collision  be- 
tween an  empty  engine  westbound  and  two  engines  coupled  together 
eastbound.  Two  of  the  engines  were  wrecked.  One  fireman  was 
killed,  one  engineman  fatally  injured  and  two  other  men  badly 
scalded.  It  is  said  that  the  two  freight  engines  had  been  delayed 
by  an  accident  to  the  machinery  of  one  of  them,  and  that  the  men  iji 
charge  failed  to  properly  protect  their  train. 

unx,  11th,  Southern  Railway.  Knoxville,  Tenn.,  several  cars  in  a 
freight  train  were  derailed  and  ran  against  a  watchman's  cabin. 
A  policeman  in  the  cabin  was  killed  and  the  watchman  was  injured. 

unx,  11th.  St.  Louis,  Iron  Mountain  &  Southern.  Tillar,  Ark.,  a 
freight  train  was  derailed  and  six  cars  were  wrecked.  A  brake- 
man  was  killed  and  two  trespassers  riding  in  one  of  the  cars  were 
injured. 

12th.  St.  Louis  Southwestern,  Weaver,  Tex.,  a  passenger  train 
was  derailed  on  or  near  a  small  bridge  which  had  been  weakened 
by  a  flood  and  the  engine  and  five  cars  were  overturned.  Five  train- 
men were  injured. 

xc,  12th,  Chicago  &  North-Western,  Chicago,  111.,  an  empty  en- 
gine moving  east,  backward,  ran  over  a  misplaced  switch  and  into 
the  side  of  a  car  in  a  passenger  train  moving  westward,  badly  dam- 
aging one  car.     Seven  passengers  were  injured. 

xc,  12th,  8  p.m.,  St.  Louis  &  San  Francisco,  Kansas  City.  Mo.,  a 
southbound  passenger  train  collided  with  some  freight  cars  which 
had  accidentally  run  onto  the  main  track,  and  the  engine  was  over- 
turned. The  mail  car  was  wrecked  and  the  passenger  cars  much 
damaged.  Three  trainmen  and  four  passengers  were  injured,  one 
of  the  trainmen  fatally. 

unf,  12th,  Weatherford,  Mineral  Wells  &  North-Western, 
Weatherford,  Tex.,  a  passenger  train  broke  through  a  bridge  which 
had  been  weakened  by  a  flood  and  two  passenger  cars  fell  into  Dry 
Creek;  20  passengers  were  injured.  It  is  said  that  the  trestle  was 
knocked  out  of  line  by  a  log,  which  floated  against  it  just  before  the 
train  approached. 

be,  13th,  Pennsylvania  road,  Hyde  Town,  Pa.,  butting  collision 
of  freight  trains,  wrecking  both  engines  and  12  cars.  One  engine- 
man  and  one  fireman  were  killed  and  several  freight  trainmen  were 
injured. 
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unx,  14th,  Gulf  &  Ship  Island,  Lumberton,  Miss.,  a  passenger 
train  was  derailed  and  the  rear  coach  was  overturned.  Five  pas- 
sengers were  injured. 

unf,  14th,  Atchison,  Topeka  &  Santa  Fe,  Emporia,  Kan.,  a  pas- 
senger train  was  derailed  at  a  point  where  the  rails  had  been 
maliciously  loosened,  and  five  cars  were  ditched,  most  of  them  being 
wrecked.     Six  passengers  were  injured,  two  probably  fatally. 

dn,  15th,  Cleveland.  Cincinnati,  Chicago  &  St.  Louis,  Otterbein, 
Ind.,  passenger  train  No.  11  was  derailed  at  a  misplaced  switch  and 
the  engineman  and  fireman  were  killed;  three  passengers  and  two 
mail  clerks  w-ere  injured. 

unx,  15th,  Long  Island  road,  Woodhaven,  N.  Y.,  the  locomotive 
of  a  passenger  train  was  derailed  at  a  switch  and  was  overturned. 
The  passenger  cars  were  considerably  damaged  and  12  or  more  pas- 
sengers were  injured. 

o.  15th,  Pennsylvania  road,  Leaman  Place,  Pa.,  the  locomotive 
of  a  freight  train  was  wrecked  by  the  explosion  of  its  boiler.  The 
fireman  was  fatally  scalded;  but  the  engineman,  who  was  hurled 
into  a  ditch  with  the  cab.  escaped  with  slight  injuries. 

dn,  15th,  8  p.m..  Southern  Railway,  Flovilla,  Ga.,  passenger  train 
No.  9  was  derailed  at  a  misplaced  switch;  the  fireman  was  killed 
and  two  other  trainmen  were  injured. 

xc,  17th,  Lake  Shore  &  Michigan  Southern,  Buffalo,  N.  Y.,  col- 
lision between  a  passenger  train  and  two  yard  engines;  one  fireman 
killed. 

unx,  17th,  St.  Louis  &  San  Francisco,  Francis,  Ind.  T.,  a  north- 
bound passenger  train  was  derailed  and  the  first  three  cars  were 
wrecked.     Four  trainmen  were  injured. 

be,  18th.  Illinois  Central,  Echols.  Ky..  butting  collision  of  freight 
trains,  making  a  bad  wreck;  seven  trainmen  were  killed  and  one 
trainman  and  two  passengers  were  injured.  It  is  said  that  the  col- 
lision was  due  to  an  error  in  reading  the  time  in  a  telegraphic 
order. 

dn,  19th,  Norfolk  &  Western.  Mackey's  Ferry,  N.  C,  a  mixed 
train  was  derailed  at  a  misplaced  switch  and  the  engine  and  two 
•freight  cars  were  wrecked.  A  brakeman  was  killed  and  several 
other  persons  were  injured. 

unf,  19th,  St.  Louis  &  San  Francisco,  Kosoma,  Ind.  T.,  north-- 
bound  passenger  train  No.  2  was  derailed  on  a  bridge  and  the  engine 
and  first  three  cars  broke  through  the  bridge.  Four  trainmen  and 
11  passengers  were  injured.  It  is  said  that  the  derailment  was  due 
to  the  weakening  of  the  bridge  by  a  flood. 

unx,  19th,  St.  Louis  &  San  Francisco.  Lamar,  Mo.,  three  cars  of 
a  freight  train  were  derailed  and  ditched,  and  two  tramps  were 
killed. 

unx,  22d,  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  Sidney, 
Ohio,  a  freight  train,  made  up  entirely  of  new  cars,  was  derailed 
while  running  at  high  speed,  and  14  cars  were  wrecked.  A  woman 
walking  near  the  track  was  killed. 

unf,  23d.  4  a.m.,  Louisville  &  Nashville,  Columbia.  Tenn.,  pas- 
senger train  No.  1  was  derailed  at  a  washout,  and  two  sleeping  cars 
fell  down  a  bank  and  were  submerged  in  7  ft.  of  water.  Eight  pas- 
sengers were  injured. 

xc,  24th,  Atchison,  Topeka  &  Santa  Fe,  Hutchinson,  Kan.,  a 
passenger  train  collided  with  a  string  of  freight  cars.  One  mail 
clerk  was  killed  and  the  engineman,  fireman  and  five  other  persons 
were  injured,  the  engineman  and  fireman  probably  fatally. 

be,  25th,  Augusta,  Ga.,  collision  between  a  freight  of  the  Charles- 
ton &  Western  Carolina  and  a  switching  train  of  the  Central  of 
Georgia,  badly  damaging  both  engines;  a  brakeman  was  killed. 

be,  27th,  5  a.m.,  Louisville  &  Nashville,  Madisonville,  Ky.,  but- 
ting collision  between  a  freight  train  and  a  work  train,  wrecking 
both  engines  and  many  cars.  One  fireman  was  killed  and  two  other 
trainmen  were  injured. 

unx,  28th,  Texas  &  Pacific,  Keithville,  La.,  westbound  passenger 
train  No.  51  was  derailed  and  the  engine  and  baggage  car  were 
overturned.     Two  trainmen  and  two  passengers  were  injured. 

unx,  29th.  Pennsylvania  Lines,  Bloomville,  Ohio,  the  rear  car  of 
a  passenger  train  was  derailed  and  ran  against  a  hand-car  loaded 
with  ties.  A  workman  near  the  hand  car  was  killed  and  two  others 
were  injured. 

xc,  30th,  Galveston,  Harrisburg  &  San  Antonio.  Sartartia,  Tex., 
a  passenger  train  of  the  Missouri,  Kansas  &  Texas  collided  with  a 
freight  train  which  was  entering  a  side  track,  wrecking  three  cars. 
A  roadmaster  who  was  riding  on  the  engine,  acting  as  pilot  of  the 
train,  was  severely  injured,  and  the  fireman  less  severely. 

xc,  31st.  2  a.m..  Seaboard  Air  Line,  Fairfax,  S.  C.  passenger 
train  No.  66  collided  with  some  freight  cars  which  had  escaped 
control  and  run  from  a  siding  to  the  main  track,  and  the  engine 
and  mail  car  were  wrecked.     Three  trainmen  were  injured. 

xc,  31st.  Pennsylvania  Lines,  Sheridan,  Pa.,  a  freight  train  as- 
cending a  grade  broke  in  two  and  the  rear  portion  ran  back  into 
the  head  of  a  following  passenger  train,  wrecking  the  caboose  and 
one  car  and  damaging  the  engine.  One  passenger  and  two  trainmen 
were  injured. 

unx,  31st,  6  a.m.,  Texas  &  New  Orleans,  Mabank.  Tex.,  a  mixed 
train  running  backward  was  derailed  and  the  engineman  and  fire- 
man were  injured,  the  latter  probably  fatally. 
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Mr.  Midgley's  proposition  to  establish  clearing  houses  for  set- 
tling freight  and  passenger  balances  between  railroads  may  with  the 
"average  reader"  find  more  or  less  acceptance;  but  when  it  encount- 
ers e.xperienced  railroad  accountants  things  are  not  so  serene.  The 
accountants  are,  in  fact,  up  in  arms  at  once.  We  print  Mr.  Midgley's 
essay  on  another  page,  followed  by  what  the  accountants  have  to 
say  about  it.  Neither  side  presents  anything  like  an  adequate  or 
comprehensive  argument,  or  even  a  clear  statement  of  the  facts. 
We  do  not  know  that  it  is  necessary  or  desirable  that  either  of  them 
should.  There  has  not  been  any  loud  demand  for  a  clearing  house 
lately,  except  from  Mr.  Midgley  himself;  and  he  will  need  to  get 
a  larger  following  before  his  cry  will  amount  to  much.  The  obvious 
argument  in  favor  of  a  clearing  house  is  that  it  saves  labor  and 
time;  avoids  repetition  of  writings  and  enables  cash  settlements 
to  be  made  more  promptly.  But  how  much  saving?  In  England, 
by  reason  of  the  compact  territory,  the  small  number  of  companies, 
and  the  stability  of  rates,  it  seems  to  have  been  possible  to  clothe  the 
clearing  house  with  authority  to  settle  a  large  share  of  the  dis- 
putes summarily — without  waiting  to  get  authority  from  either  party 
to  the  dispute.  This  is  a  vital  matter.  If  there  were  no  disputes 
about  monthly  statements  a  clearing  house  would  run  like  a  clock 
anywhere.  In  this  country  the  abolition  of  the  great  mass  of  cor- 
respondence about  differences  is  probably  entirely  out  of  the  ques- 
tion. This  being  so,  each  road  would  continue  to  keep  as  full 
records  in  its  own  office  as  it  kept  before;  and  that  would  spoil  the 
argument  about  saving  in  clerical  work.  An  American  railroad 
treasurer  sends  out,  say,  500  checks  a  month  to  400  different  rail- 
roads. The  clearing  house,  let  us  say,  would  reduce  this  to  one 
check  a  month.  This  would  be  a  real  saving  in  any  business.  But, 
as  Mr.  Kirkman  and  the  other  accountants  intimate,  this  in  itself  is 
not  a  sufficiently  large  saving  to  warrant  the  establishment  of  an 
immense  bureau,  which  would  multiply  papers,  fill  the  baggage  cars 
with  letters,  and  grow  fat  on  its  own  vanity. 


CAST-IRON  WHEELS. 


The  discussion  which  has  been  going  on  recently  over  the  use 
of  cast-iron  wheels  under  high-capacity  cars  differs  somewhat  from 
previous  discussions,  which  have  taken  place  periodically  during  the 
last  twenty  years  in  that  the  purely  mechanical  problem  of  producing 
a  wheel  of  chilled  cast-iron  which  is  safe  and  which  will  give  good  serv- 
ice has  been  lost  sight  of.  The  discussion  has  hinged  on  the  commer- 
cial problem  of  whether  or  not  a  cast-iron  wheel  can  be  made  for  a 
certain  price  and  at  the  same  time  be  safe  and  give  long  service. 
The  mechanical  problems  involved  in  the  design  and  manufacture 


of  cast-iron  wheels  for  freight  cars  are  more  difficult  than  they  have 
ever  been  before,  because  of  the  greater  loads  and  speeds,  but,  at  the 
same  time,  they  are  not  impossible  of  solution.  Mr.  P.  H.  Griffin 
pointed  out  some  of  these  problems  in  his  contribution  printed  in 
these  columns  on  May  19,  but  there  are  others  which  he  did  not 
touch  upon.  Mr.  Muhlfeld,  in  his  valuable  paper  on  the  cast-iroa 
wheel  problem  printed  in  the  Railroad  Gazette  May  5,  suggested  cer- 
tain changes  in  design  which,  in  his  opinion,  would  remedy  some  of 
the  many  defects  which  have  developed  in  service  under  100,000-lb. 
cars.  Elsewhere  in  this  issue  will  be  found  still  another  contribu- 
tion on  the  subject.  This  is  by  a  wheel  maker,  who  suggests  some 
improvements  in  foundry  practice  and  changes  in  design  which  he 
believes  will  produce  an  entirely  satisfactory  wheel.  Certain  recent 
tests  of  the  breaking  strength  of  cast-iron  wheel  flanges  would  seem, 
to  indicate  that  for  very  heavy  loads,  with  the  existing  form  of 
wheel  flange,  cast-iron  wheels  are  not  safe  to  use;  and  the  makers  of 
steel  wheels  have  taken  the  results  of  these  tests  as  a  basis  for  the 
argument  that  only  steel  wheels  should  be  used  under  cars  of  high 
capacity,  or  cars  which  are  run  at  high  speeds.  The  cast-iron 
wheel  makers  presented  to  the  Master  Car  Builders'  Association  last 
month  a  proposition  to  reduce  the  guarantee  on  wheels,  claiming 
that  it  was  not  possible  to  make  a  wheel  at  the  price  which  the 
railroads  were  willing  to  pay,  which  could  be  guaranteed  for  the 
time  now  usually  named,  and  against  the  defects  specified  in  the 
form  of  guarantee  now  in  general  use. 

Briefly  stated,  then,  the  wheel  situation  is  this:  Cast-iron  wheels 
under  high  capacity  cars  are  not  giving  altogether  satisfactory  serv- 
ice, and  with  the  keen  competition  and  the  severe  tests  required, 
coupled  with  the  unwillingness  on  the  part  of  the  railroads  to  pay 
more  for  a  higher  quality  wheel,  the  problem  has  resolved  itself  into 
one  of  how  good  a  wheel  can  be  made  for  a  certain  price.  And 
this  commercial  aspect,  as  before  said,  has  caused  both  wheel  makers 
and  railroads  to  lose  sight  of  the  more  important  mechanical  prob- 
lems. Mr.  Griffin,  speaking  for  the  wheel  makers,  admits  that  their 
chief  aim  is  to  make  wheels  as  cheaply  as  they  can  be  made  and 
stand  the  tests  imposed  by  the  railroads,  without  regard  to  dura- 
bility; and  the  railroads,  in  trying  to  save  money  on  renewals,  en- 
deavor to  turn  back  on  the  makers  as  large  a  share  as  they  can  of 
the  wheels  which  are  condemned.  Both  parties  are  trying  to  save 
pennies  by  working  at  cross  purposes,  when  they  might  be  saving 
dollars  by  working  together. 

The  cast-iron  wheel  has  come  in  for  much  more  than  its  fair  share 
of  condemnation  since  the  introduction  of  the  high  capacity  car. 
Because  it  has  failed  under  such  cars  more  frequently  than  under 
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cars  of  lighter  capacity,  its  enemies  have  been  quiclf  to  claim  that 
it  was  unfit  for  such  service,  when,  as  a  matter  of  fact,  almost  any 
type  of  wheel  would  have  failed  under  similar  conditions.  The 
most  frequent  cause  of  failure  of  wheels  is  the  heating  action  of 
the  brake  shoes  combined  with  the  rubbing  of  the  flange  against 
the  rail.  As  far  as  vertical  strength  is  concerned,  the  cast-iron 
wheel  apparently  has  an  ample  reserve;  but  under  high  capacity 
cars  the  braking  action  and  the  flange  wear  are  both  much  more 
severe.  Normally,  there  is  no  flange  wear  on  straight  track,  unless 
the  truck  fails  to  return  to  its  normal  position  after  leaving  a 
curve.  If  a  car  has  weak  bolsters  or  badly  designed  center  plates 
and  side  bearings  a  truck  may  be  held  in  a  slued  position,  and  the 
wheel  flange  grind  on  the  inside  of  the  rail  mile  after  mile.  Any 
wheel  would  show  flange  wear  under  these  conditions,  and  it  is  ob- 
viously unfair  to  criticise  the  cast-iron  wheel  because  it  fails  under 
such  conditions.    The  fault  is  not  with  the  wheel. 

The  heating  action  of  the  brake  shoes  under  heavy  cars  is  much 
more  severe  than  under  light  cars,  for  two  reasons:  First,  because 
there  is  more  braking  pressure  with  practically  the  same  area  for 
radiation  of  the  heat;  and,  second,  because,  as  a  rule,  the  high  ca- 
pacity cars  are  braked  more  continuously — a  larger  part  of  the  time 
— than  the  lighter  cars.  In  making  up  trains  the  heaviest  and 
strongest  cars  are  usually  put  next  to  the  engine,  and  the  light  cars 
in  the  rear  of  the  train.  The  trainmen  then  couple  up  the  air  brakes 
on  the  first  ten  or  fifteen  cars  and  depend  on  the  brakes  of  those 
cars  to  control  the  entire  train.  This  practice  has  been  very  general 
up  to  the  time  when  the  statutory  requirement  of  50  per  cent,  came 
into  operation.  On  mountain  roads  where  retaining  valves  are  used, 
the  front  cars  in  a  train  may  have  the  brakes  applied  continuously 
for  as  long  as  an  hour,  while  the  rear  cars  have  only  a  few  hand 
brakes  set  up.  This  practice  undoubtedly  has  much  to  do  with  the 
larger  percentage  of  wheel  failures  under  high-capacity  cars  than 
under  cars  of  lighter  capacity.  We  are  not  criticising  the  practice, 
because  experience  has  shown  that  in  many  situations  probably  this 
is  the  best  way  to  control  a  train ;  we  simply,  are  pointing  out  that  it 
is  not  fairly  the  fault  of  the  wheel  when  it  fails  under  such  service. 

We  do  not  here  discuss  the  relative  merits  of  the  different  de- 
signs of  single  and  double  plate  wheels,  with  and  without  brackets, 
which  have  been  suggested  as  improvements  over  existing  designs. 
Experience  only  can  determine  whether  or  not  minor  changes  in 
the  shape  and  location  of  the  brackets  and  plates  will  prevent  trou- 
bles from  cracks  in  the  body  of  the  wheel  due  to  uneven  expansion, 
or  whether  they  will  assist  in  radiating  the  heat  from  the  tread  to 
such  an  extent  as  to  eliminate  part  of  the  trouble  from  transverse 
and  longitudinal  cracks.  The  most  radical  suggestion  which  has 
been  made  is  to  thicken  the  flange  and  to  enlist  the  co-operation  of 
the  maintenance  of  way  departments  to  increase  the  clearance  at 
frogs  and  guard  rails  so  that  a  thicker  flange  may  be  used.  With  a 
thicker  flange  more  gray  Iron  can  be  used  to  re-inforce  the  w-eakest 
point  of  the  wheel  without  sacrificing  any  of  the  chill.  From  expe- 
rience on  the  Southern  Railway  it  would  seem  that  this  can  be  done 
with  no  difficulty. 

Viewing  the  whole  matter  impartially  there  would  seem  to  be 
no  reason  to  doubt  that  some  of  the  many  expedients  proposed  to 
improve  the  quality  and  increase  the  strength  of  cast-iron  wheels 
will  eventually  prove  satisfactory;  will  remove  all  ground  for  fear 
that  the  cast-iron  wheel  is  unsafe  and  cannot  be  made  safe  to  run 
under  the  conditions  of  modern  service.  The  best  care  on  the  part 
of  the  founder  and  the  use  of  high-grade  charcoal  iron  would  elimi- 
nate many  of  the  troubles  now  experienced;  and  as  regards  this 
feature  of  the  matter  it  is  only  a  question  of  whether  the  railroads 
prefer  to  pay  a  moderate  price  for  the  better  material  and  for  the 
better  foundry  practice  adopted,  or  to  pay  much  more  for  steel 
wheels,  which  apparently  have  an  excess  of  strength,  but  which  have 
not  yet  shown  that  they  have  a  sufliciently  longer  life  to  pay  for 
the  difference  in  first  cost.  It  is  a  significant  fact  that  in  their  pe- 
tition to  the  Master  Car  Builders'  Association  asking  to  have  the 
guarantee  reduced,  the  wheel  makers  made  no  claims  about  being 
able  to  produce  a  wheel  to  meet  the  present  guarantee  if  the  rail- 
roads were  willing  to  pay  for  it.  This  can  hardly  be  taken  as  an  ad- 
mission that  they  cannot  produce  such  a  wheel,  but  it  would  have 
made  their  position  stronger  had  they  offered  a  specification  and  a 
guarantee  for  higher  priced  wheels,  and  had  shown  that  they  were 
prepared  to  furnish  such  wheels  if  the  railroads  wanted  them.  Their 
attitude  is  thus  a  defensive  one,  and  they  have  not  strengthened  their 
position  by  taking  it.  Meanwhile,  the  steel-wheel  makers  are  taking 
every  advantage  of  the  situation  to  secure  favor,  and  by  means 
which  necessarily  tend  to  create  distrust  of  the  cast-iron  wheel. 
The  question   is   not   yet  by   any   means  settled,   but   nothing  has 


occurred  thus  far  to  justify  the  notion  that  the  chilled-wheel  makers 
must  go  out  of  business.  They  know  how  to  make  better  wheels, 
and  they  ought  to  know  how  to  induce  the  railroads  to  use  better 
wheels. 


Somewhat  imperfectly  and  through  the  mists  of  partisanship  in 
the  Canadian  journals  the  details  reach  us  of  a  railroad  contest  at 
Ottawa  which  involves  some  broad  principles  of  national — and  in- 
ternational—policy. It  appears  that  some  time  ago  when  President 
Hill,  of  the  Great  Northern,  acquired  the  British  Columbia  charter 
for  the  Victoria,  Vancouver  &  Eastern  Railroad,  he  found  that  docu- 
ment imperfect  for  his  ends,  as  it  requires  the  road  to  be  "all-Cana- 
dian," i.e.,  entirely  within  Canadian  territory.  This  defect  he  now 
seeks  to  mend  by  obtaining  Canadian  authority  to  cross  the  border 
at  intervals  and  at  eligible  points  for  local  traffic.  Both  President 
Hill  and  the  Canadian  Pacific,  it  should  be  added,  are  pushing  into 
southern  and  southwestern  British  Columbia  to  obtain  the  first  grasp 
of  the  trade — and  thus,  in  a  sense,  an  ■•all-Canadian"  line  is  an- 
tagonized with  an  American  system  seeking  both  the  Pacific  traffic 
and  a  kind  of  in  and  out  business  along  the  border.  Hence  arises  a 
question  of  considerable  national  magnitude  in  Canada,  especially 
as  applied  to  its  far  western  but,  in  large  regions,  rapidly  devel- 
oping border  land  where  railroad  facilities  are  so  vital.  Should 
Canadian  policy,  in  such  a  case,  it  is  asked,  insist  on  the  "all-Cana- 
dian" idea  in  the  development  of  railroads — while,  of  course,  con- 
ceding the  right  of  President  Hill  to  connect  with  his  main  sys- 
tem— or  should  it  ratify  what  his  opponents  call  his  "see-saw"  plan? 
"Keep  the  railroad  business  in  Canada."  say  the  Canadian  foes  of 
his  project,  "and  protect  and  build  up  our  own  lines."  To  which 
comes  the  reply:  "Break  up  the  Canadian  Pacific  monopoly.  Give 
our  new  settlers  the  quickest  railroad  facilities  they  can  get  and  the 
cheapest  access  to  the  markets."  We  confess  our  acute  sympathy 
with  the  latter  Canadian  plea  rather  than  the  former,  especially 
when  we  reckon  in  on  the  one  hand  the  crying  need  for  railroads 
in  new  communities  and,  on  the  other  hand,  the  larger  fact  that 
nations  mutually  profit  by  international  railroad  intercourse.  But 
whatever  the  theory,  the  international  practice  will  probably  have 
to  be  reciprocal.  If  Mr.  Hill  is  to  be  permitted  to  "see-saw"  back 
and  forth  across  the  far  western  Canada  border  the  Canadian  Pacific 
can  with  justice  demand  the  same  privilege.  The  raising  of  the 
general  question  on  our  northwestern  boundary,  where  communities 
on  both  sides  are  probably  as  unanimous  in  getting  railroads  as 
they  are  indifferent  to  the  nationality  of  the  builders,  suggests  that 
the  problem  will  grow  deeper  and,  it  may  be,  reach  a  diplomatic 
stage  before  it  is  solved. 


Speaking  of  one  of  the  most  prominent  railroads  in  the  United 
States  a  daily  newspaper  says:  "Wisely  mindful  of  the  comfort 
of  passengers  traveling  in  sleeping  cars  the  has  issued  or- 
ders to  all  departments  to  avoid  all  unnecessary  disturbances  in 
the  vicinity  of  sleeping  cars,  while  trains  to  which  the  sleepers 
are  attached  are  halting  at  stations  or  in  the  large  yards  of  the 
company."  As  all  well-regulated  railroads  have  had  a  rule  like  this 
in  their  codes  for  j'ears,  this  item  means,  we  suppose,  that  some 
officer  on  the  road  referred  to  is  trying  to  make  the  re-issue  of  a 
rule  take  the  place  of  the  care  and  patience  necessary  to  enforce 
a  rule  already  issued.  And  is  not  this  one  of  the  features  of  the 
service  for  which  there  should  be  more  inspectors?  It  is  safe  to 
say  that  not  one  superintendent  in  a  hundred  takes  the  intelligent 
care  to  do  his  part  in  this  matter  that  the  Pullman  superintendent 
does  to  do  his  part.  If  a  Pullman  employee  breaks  one  of  the 
rules  pertaining  to  passengers'  comfort  he  is  likely  to  hear  from 
his  boss  very  soon;  but  enginemen  may  ring  bells,  bump  buffers 
and  even  blow  whistles,  at  any  hour  of  the  night  and  nothing  is 
said.  At  least  this  is  the  impression  that  one  gains  frequently 
while  riding  in  sleeping  cars.  Keeping  everything  quiet  while 
handling  locomotives  and  cars  is  a  matter  requiring  a  high  degree 
of  intelligent  care,  and  only  by  efficient  and  vigilant  inspection  can 
such  care  be  insured. 


NEW    PUBLICATIONS. 


Practical  Perspective.  By  Frank  Richards  and  Fred  H.  Colvin.  New 
York:  The  Derry-Collard  Company,  1905;  5  in.  x  8  in.,  flexible 
cloth,  60  pages,  illustrated.  Price  50  cents. 
The  object  of  this  book  is  to  show  the  practical  value  of  isometric 
perspective  by  removing  the  difficulties  that  have  prevented  its  wider 
use.  Isometric  perspective  is  really  the  only  practical  perspective 
in  which  to  show  mechanical  work,  and  the  authors  seem  to  feel  that 
if  the  simplicity  of  this  style  of  drawing  could  be  made  clear  to 
the  draftsman  it  would  be  more  generally  used  than  at  present.  In 
the  first  part  of  the  book  Mr.  Richards  explains  in  simple  language 
the  principles  of  isometric  drawing.  This  is  stipplemented  by  illus- 
trations which  are  so  clear  that  it  is  hard  to  see  how  any  one,  hav- 
ing a  taste  tor  drawing,  could  but  help  to  master  the  subject  after 
carefully  following  the  instructions.     The  second  part  of  the  book, 
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by  Fred  H.  Colvin,  explains  the  use  of  the  D-C  isometric  sketching 
paper,  and  shows  examples  of  work  done  on  it,  including  archi- 
tectural details,  lathe  work,  locomotive  details,  structural  steel  work, 
etc. 


Performance  of  Automatic  Block,  Signals  Under  Unfavorable  Condi- 
tions. By  H.  S.  Balliet.  New  York:  The  Railroad  Gazette,  83 
Fulton  street.  Pamphlet,  42  pages.  Price,  50  cents. 
This  is  a  reprint  of  the  original,  interesting  and  highly  useful  papers 
by  Mr.  Balliet,  which  were  published  in  the  Railroad  Gazette  last 
year.  In  them  he  describes  the  experiences  of  himself  and  of  many 
other  signal  engineers  in  dealing  with  the  numerous  and  varied 
difficulties  connected  with  the  maintenance  and  operation  of  auto- 
matic signals  in  severely  cold  weather — 42  deg.  F.  below  zero — as 
well  as  in  all  other  temperatures;  and  also  in  seasons  when 
lightning  and  other  atmospheric  or  terrestrial  phenomena  disturb  the 
•working  of  electrical  apparatus.  Mr.  Balliet  not  only  has  had  un- 
usual and  extensive  experience  in  this  field  but  also  brings  to  his 
work  the  qualification  to  discriminatingly  weigh  and  comment  upon 
those  experiences  of  other  men  which  he  incorporates  in  his  essay. 


TRADE  CATALOGUES. 


Painting  Structural  Steel. — The  fourtn  edition  of  "Hints  on 
Painting  Structural  Steel"  by  Houston  Lowe,  of  The  Lowe  Brothers 
Company,  Dayton,  Ohio,  has  lately  been  issued.  The  book  is  in 
pamphlet  form,  SVa  x  8,  contains  45  pages,  and  is  intended  as  a 
hand-book  for  paint  users.  It  discusses  briefly  the  problems  of 
preserving  and  protecting  steel  and  iron  in  bridges,  railroad  equip- 
ment and  other  structures,  and  contains  suggestions  of  specifica- 
tions for  cleaning  and  painting  structural  steel  with  a  view  to 
obtaining  best  results.  There  are  chapters  on  Paint  and  Painting, 
Steel,  Rust  and  Cleaning;  on  Liquids  and  Solids  for  use  in  metal 
coverings;  also  chapters  on  Tests  and  on  Conclusions.  The  book 
is  an  interesting  and  instructive  contribution  on  the  subjects  with 
which  it  deals. 


The  Chicago  tG  North-Western  passenger  department  includes 
in  its  summer  literature  two  pamphlets  bearing  the  respective  cap- 
tions "The  Pacific  Northwest"  and  "Personally  Conducted  Tours." 
The  former  contains  51  pages  devoted  to  the  natural  resources, 
scenic  features  and  commercial  advantages  of  Oregon,  Washington 
and  Idaho.  It  is  fully  illustrated  with  half-tone  views.  Some  space 
IS  devoted  to  the  Lewis  and  Clark  Centennial  exposition,  and  a  page 
to  Alaska.  The  second  pamphlet  gives  the  itineraries,  with  expenses 
and  features  of  the  trips,  of  four  personally  conducted  tours  from 
•Chicago  to  the  Pacific  Coast  and  return,  over  the  North-Western 
And  Union  Pacific  lines.  Ihe  dates  for  leaving  Chicago  are  July  6, 
12  and  27  and  August  10  respectively. 


Valves  and  Gages. — The  Ashton  Valve  Co.,  Boston,  Mass.,  sends 
its  complete  catalogue  No.  12.  It  is  6  in.  x  9  in.  and  contains  up- 
wards of  120  pages.  A  full  page  half-tone  portrait  of  Henry  G.  Ash- 
ton, founder  of  the  company,  is  shown  on  the  front  page.  This  is 
followed  by  illustrations  and  descriptions  of  the  various  devices 
made  by  the  company  such  as  "pop"  safety  valves,  water  relief 
valves,  cylinder  relief  and  drifting  valves,  blow-off  valves,  steam 
-vehicle  fittings,  chime  whistles,  pressure  and  vacuum  gages,  revolu- 
tion counters,  engine  registers,  locomotive  and  marine  clocks,  gage 
testers,  gage  cocks,  water  columns,  test  pumps,  thermometers, 
pyrometers,  etc. 


Smooth-On  Elastic  Cement. — The  Smooth-On  Mfg.  Co..  Jersey 
City.  N.  J.,  sends  a  copy  of  its  new  Smooth-On  elastic  cement  instruc- 
tion book.  This  cement  is  the  latest  production  of  the  above  com- 
pany. It  is  an  iron  elastic  cement  prepared  in  paste  form,  ready 
tor  use.  The  advantages  claimed  for  it  are  that  it  is  metallic  and 
can  be  applied  to  hot  iron,  the  heat  causing  it  to  metallize  instantly, 
which  makes  it  invaluable  for  stopping  leaks. 


Modern  Sanitation. — This  is  the  title  of  a  monthly  magazine 
published  by  the  Standard  Sanitary  Mfg.  Co.,  Pittsburg,  Pa.  It  is 
exclusively  devoted  to  the  advancement  of  sanitary  plumbing  and 
the  June  Issue  contains  Part  V.  of  an  interesting  series  of  articles 
on  the  "Principles  and  Practice  of  Plumbing"  by  J.  ^^I,--Cos grove. 
Parts  I.,  II.,  III.  and  IV.  of  the  above  series  will  be  furnished  upon 
request  to  the  publishers. 


Steel  Piling. — The  Friestedt  Interlocking  Channel  Bar  Co.,  Chi- 
cago, sends  an  interesting  catalogue  descriptive  of  its  interlocking 
channel  bar  piling.  Details  of  its  construction  are  shown  and  illus- 
trations of  various  structures  throughout  the  country  in  which 
it  is  used  are  given.  Its  advantages  and  extensive  field  for  applica- 
hility  are  also  set  forth. 


American  special  pop  safety  valve.  This  valve  is  designed  for  a 
working  pressure  up  to  3U0  lbs.  with  a  test  pressure  of  450  lbs.  It 
is  made  in  single  and  duplex  types.  In  the  duplex  type  the  two 
valves  are  mounted  on  one  body  casting  having  a  common  inlet  and 
a  common  outlet. 


"Compressed  Air." — The  June  issue  of  this  magazine,  issued  by 
the  Ingersoll-Sergeant  Drill  Co.,  is  being  distributed.  It  contains  a 
number  of  interesting  articles  devoted  to  applications  of  compressed 
air.  It  also  contains  a  general  round-up  of  the  pneumatic  tools  and 
devices  whicb  were  exhibited  at  the  recent  railway  appliance  exhibit 
in  Washington. 


Graphite. — The  Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J.,  is 
distributing  its  July  issue  of  Graphite.  It  contains  an  article  on 
"Grease  and  Automatic  Grease  Cups,"  also  one  on  "The  Care  of  Driv- 
ing Belts."  It  also  contains  its  usual  amount  of  light  reading 
matter. 


Storage  Batteries. — The  Electric  Storage  Battery  Co.,  Philadel- 
phia, Pa.,  sends  its  bulletin  No.  95,  which  describes  in  detail  the 
application  of  storage  batteries  to  the  lighting  and  power  plant  of 
the  Carnegie  Steel  Co.'s  plant  at  Youngstown,  Ohio. 


Wattmeters. — The  Westinghouse  Electric  &  Mfg.  Co.,  Pittsburg, 
Pa.,  is  distributing  a  small  illustrated  pamphlet  descriptive  of  its 
Type  B  integrating  wattmeter,  single-phase,  7,200  and  16,000  alter- 
nations, for  two  and  three-wire  circuits. 


The  Tabor  Indicator. — The  Ashcroft  Mfg.  Co.,  New  York,  sends 
a  handsomely  illustrated  catalogue  descriptive  of  the  latest  type  of 
the  Tabor  indicator  and  of  indicator  parts  and  supplies. 


CONTRIBUTIONS 


Cast-iron    Car    Wheels. 


Pop   Safety  Valves. — The  American   Steam  Gage  &  Valve  Mfg. 
Co.,   Boston,   Mass.,   sends   an    illustrated    folder   descriptive   of   its 


McKees  Rocks,  Pa.,   July  10,  1905. 
To  THE  Editor  of  the  Railroad  Gazette  : 

Following  the  introduction  of  the  100,000-lb.  capacity  car  has 
come  a  succession  of  failures  in  the  detail  parts  of  car  equipment. 
This  is  particularly  true  of  the  cast-iron  wheel  which  has  failed  so 
signally.  The  railroads  and  the  wheel  makers  have  recently  been 
discussing  with  much  concern  ways  and  means  for  improving  its 
eSiciency,  and  some  have  even  gone  so  far  as  to  suggest  its  entire 
abandonment  under  high  capacity  cars.  Among  the  most  important 
suggestions  which  have  been  made  for  overcoming  the  difliculties, 
the  following  may  be  particularly  noted: 

(a)  Designing  the  wheel  with  a  single  plate  located  almost 
under  the  sand  rim  and  increasing  the  coning  of  the  tread,  at  the 
same  time  making  the  throat  of  the  wheel  fiange  conform  closer 
to  the  radius  of  the  rail  head.  This  design  has  recently  been 
adopted  by  one  of  the  large  railroad  systems. 

(b)  The  railroads  to  pay  a  better  price  for  their  wheels  so 
that  the  wheel  makers  may  use  more  charcoal  iron  in  their  mix- 
tures, and  improve  their  general  foundry  practice.  If  it  is  true, 
as  this  suggestion  implies,  that  a  large  number  of  the  freight 
wrecks  caused  by  breakages  of  wheels,  have  been  due  to  bad  foun- 
dry practice,  it  is  evident  that  there  has  been  either  gross  negli- 
gence on  the  part  of  the  management  of  the  wheel  foundries,  or 
that  the  ordinary  foundry  practice  is  fast  becoming  obsolete.  Re- 
cent experience  has  shown  that  the  continuous  pouring  process  is 
the  only  one  that  will  bring  about  the  much  needed  improvement 
in  cast-iron  car  wheel  foundry  practice.  If  the  most  correct  design 
of  pattern  is  used,  and  the  very  best  irons  are  charged  into  the 
furnace,  still  a  poor  quality  wheel  will  be  the  result  if  the  foundry 
practice  is  bad.  It  is  well  known  that  the  mold  should  be  made 
of  sand  of  uniform  "temper,"  the  iron  melted  and  poured,  and  the 
wheels  "shaken  out"  and  pitted,  within  certain  well  defined  limits 
in  temperature.  In  ordinary  foundry  practice  where  the  iron  is 
carried  at  greatly  varying  distances  from  the  cupola,  and  the  wheels 
are  shaken  out  at  similar  distances  from  the  pits,  these  important 
conditions  cannot  be  regulated  with  any  degree  of  uniformity. 

(c)  Add  Vs  in.  more  metal  to  the  back  of  the  flange.  In  regard  to 
this  proposition  it  is  interesting  to  know  that  it  took  nearly  5  per 
cent,  more  pressure  to  break  a  wheel  flange  a  scant  Vs:  in.  too 
thick,  than  it  took  to  break  the  strongest  wheel  flange  recorded 
of  the  tests  made  at  Purdue  University.  It  is  also  worthy  of  note 
that  this  wheel  was  cast  in  a  continuous  pouring  foundry,  weighed 
700  lbs.  taped  3  (P.  R.  R.  ]21),  and  had  only  13  brackets.  The 
pressure  was  applied  between  two  of  the  brackets.  It  was  also 
chilled  to  suflicient  depth  to  pass  the  specification  requirements  of 
the  principal  railroads.  The  record  of  this  test  was  brought  before 
the  members  of  the  recent  M.  C.  B.  convention  during  the  topical 
discussion  on  the  results  of  the  M.  C.  B.  design  wheel  in  service. 

(d)  Use  a  700-lb.  single-plate  wheel  of  special  design  in  which 
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the  flange  is  piacticalUy  a  coutinuation  of  the  plate,  and  the  rim 
supported  by  brackets. 

To  make  wheels  for  service  under  the  100,000-lb.  capacity  cars, 
I  would  suggett; 

First.— The  increased  coning  of  the  tread  and  the  general  pat- 
tern design  referred  to  in  A,  e.\cept  that  the  single-plate  should  be 
increased  to  17,,  in.  and  the  number  of  brackets  reduced  to  not 
more  than  13.  The  brackets  act  principally  as  "whirl  gates"  for  the 
iron.  When  their  combined  area  is  too  great  the  metal  flows  to- 
wards the  chill  with  lessened  circular  motion  which  is  detrimental 
to  the  chilled  surface.  In  regard  to  the  wheels  now  made  from  the 
design  referred  to  in  A,  it  is  a  matter  of  experience  that  whenever 
they  crack  under  the  thermal  test  and  heat  strains,  the  cracks  ex- 
tend under  the  tread  and  through  the  brackets.  This  is  an  element 
of  danger.  Wheels  of  the  M.  C.  B.  and  similar  design,  under  the 
same  strains  may  crack  at  the  intersection  of  the  plates.  If  this 
occurs  in  service  the  latter  design  wheel  will  still  run  many  miles 
while  the  former  is  sure  to  break  at  the  first  lateral  blow. 

Second. — Increase  the  flange  thickness  up  to  the  limits  allowed 
by  guard-rail  and  track  conditions.  There  seems  to  be  no  question 
about  adopting  this  at  once  judging  by  the  discussions  on  this  point 
at  the  recent  M.  C.  B.  convention.  In  the  meantime  it  would  seem 
the  part  of  wisdom  for  the  railroads  to  instruct  their  inspectors  to 
accept  wheels  with  flanges  slightly  thicker  than  the  present  maxi- 
mum allowed. 

Third. — The  wheel  makers  should  use  a  mixture  of  such 
strength  that  the  hardest  wheels  made  from  it  under  normal  foun- 
dry conditions,  will  stand  the  thermal  and  drop  tests.  This  mix- 
ture must  be  melted  under  the  best  cupola  conditions,  the  iron 
poured  at  the  right  temperature  into  molds  of  uniform  "temper," 
and  the  wheels  "shaken  out"  and  placed  in  the  pits  neither  too  hot 
nor  too  cold. 

Fourth. — Improved  car  and  truck  construction.  There  is  no 
doubt  but  that  the  construction  of  cars  and  trucks  of  early  design, 
for  the  100.000-lb.  cars,  has  been  the  cause  of  many  wheel  failures. 

Wheels  produced  as  outlined  above  will  be  superior  In  design 
and  quality  to  the  best  now  in  service  under  the  high  capacity  cars, 
and  will  meet  all  expectations  as  to  safety  and  wear. 

In  regard  to  guarantee  and  tests  there  is  no  doubt  but  that  the 
railroads  and  the  wheel  makers  should  come  in  closer  harmony  and 
the  following  suggestions  might  assist  in  bringing  this  about: 

.  ..  .One  year  less  than  tape  8. 
....  i.i.  ,vear  less  than  tape  3. 
...  .Normal  guarantee  period. 

y^' —    "  "  "      V.  year  more  than  tape  3. 

|]2 —    ,,  ',',  "      0°^  y^^'^  more  than  tape  3. 

'1** —  "  "      IVj  year  more  than  tape  .S. 

Tests. 

Tape  IL'.S.  in   lots  of  KM) Drop  test  and  chill  measurement 

"      ]'-'-■ t0(P Drop  test  and  chill  measurement 

'-■'• 1"" Xormal  thermal,  drop  test  and  chill  meas 

'-"•    "      "      "   1"" Normal  thermal,  drop  test  and  chill  meas. 

For  each  tape  size  below  120  an  increase  of  10  per  cent,  in  the 
drop  test,  and  25  per  cent,  in  the  thermal  test.  Wheels  with  the 
maximum  chill,  manufactured  as  they  should  be,  will  be  of  sufficient 
strength  and  give  the  best  service. 

The  guarantee  and  tests  as  suggested  above  would  be  fair  to 
the  wheel  makers  and  the  railroads,  and  would  do  away  with  the 
unfair  and  ruinous  penalty  now  imposed  by  some  of  the  methods 
of  inspection.  j.  yf_  Henderson, 

Supt.,  Central  Car  Wheel  Co. 

Allfree-Hubbell  Locomotive  Valve  Gear. 


Tape  .-),   r.  R.  R.  ] 23— f rom  plain  chills 
■•      4.         ■■        rJ2—    ■■ 

;;     3.       ;•      121-  - 


rp  „  Chicago,  July   3.   Uiip,-;. 

lo  THK  Editoii  ok  TIM-;  R.\ii.Ro.\i)  G.\zette: 

My  attention  has  just  been  called  to  an  article  appearing  on 
pages  634  and  635  in  your  issue  of  June  9th  with  regard  to  informa- 
tion concerning  the  relative  performances  of  Central  Railroad  of 
New  Jersey  locomotives  No.  581  and  No.  582.  From  the  conclusion 
of  your  article  it  appears  that  you  have  some  doubts  as  to  the 
value  of  the  report  published  by  the  oflScials  of  the  Central  R  R 
of  >..  J.,  and  you  apparently  think  it  would  be  relatively  an  easy 
ma  ter  to  simply  transfer  the  valve  gear  used  on  the  Al"lfree-Hub- 
bell  locomotive  581  to  the  No.  582  and  therebv  reverse  the  record 
given  m  the  test  that  has  just  been  made. 

The  582  is  equipped  with  the  Stephenson  link  motion  only 
and  has  cy  inders  19  in.  x  26  in.,  with  ports  1%  in.  x  18  in.,  and 
of  the  usua  design,  extending  from  near  the  center  of  the  cylinders 
o  each  end.  and  contain  approximately  550  cu.  in.  volume  When 
the  082  IS  working  at  1%  in.  cut-off.  with  a  maximum  port  opening 
of  -A.  in.,  exhaust  occurs  at  16%  in.,  or  after  completion  of  only 
64.4  per  cent  of  the  stroke.  Exhaust  closure  also  takes  place  at 
i6-)4  in.,  or  at  same  percentage  of  stroke,  with  9%  in.  volume  in 
compres.=ion. 

in.rlv^'fn"w  ^°\^^^  °°/''^  °^^''^  •'«""  ^^^  cylinders  with  exceed- 
ingly short  ports  opening  directly  into  t.he  ends  of  the  cylinders. 
bv^h      Am  "^^J'^f/'f"^'  Stephenson  link  motion,  but  supplemented 

he  58,  J!  "',1 1'"  """'  ^''''-  ""'"^  P""^  '°  tl^*^  '■^•"'"ders  of 
the  581   are  also   1%   in.   x   18   in.,  but   are  very  short,  being  only 


2  in.  from  the  face  of  the  valve  seat  to  the  bore  of  the  cylinder, 
and  are  located  at  the  extreme  ends  of  the  cylinders  and  contain 
approicimately  90  cu.  in.  volume.  When  working  at  6%  in.  cut-off 
with  i\  maximum  port  opening  of  -'/,;,  in.,  exhaust  occurs  at  22  in., 
or  after  completion  of  84.6  per  cent,  of  the  stroke  and  exhaust 
closure  does  not  take  place  until  23  in.,  or  after  completing  88. 5 
per  cent,  of  the  stroke,  with  only  3  in.  volume  in  compression. 

You  will  note,  therefore,  that  the  valve  gear  of  the  No.  581 
increases  the  expansion  period  and  decreases  the  negative  work 
of  compression  66%  per  cent.  In  addition  to  this,  please  bear  in 
mind  that  the  cylinders  on  both  locomotives  are  19  in.  x  26  in., 
with  ports  of  same  cross  sectional  area,  and  the  difference  in  the 
performance  of  the  5S1  and  the  582  is  materially  affected  by  the 
great  difference  in  the  port  volumes  as  previously  noted. 

The  valve  gear  employed  in  the  581  makes  possible  the  great 
reduction  in  the  port  volumes,  therefore,  the  results  given  could 
not  possibly  be  reversed  by  simply  transferring  the  valve  gear  from 
the  No.  581  to  the  No.  582;  but,  if  the  entire  system  of  steam  dis- 
tribution, which  includes  the  cylinders,  valves,  and  valve  gear, 
which  constitutes  the  Allfree-Hubbell  locomotive,  are  transferred 
from  the  No.  581  to  the  No.  582,  and  the  cylinders,  etc.,  of  the  582 
are  applied  to  the  581,  there  is  no  doubt  but  that  the  No.  582  would 
then  make  the  same  showing  over  the  No.  581  that  the  No.  581 
made  over  the  No.  582. 

The  record  made  by  the  581  over  the  582,  as  in  all  other  in- 
stances where  the  AUfree-Hubbel  locomotives  are  to-day  in  service 
running  opposite  locomotives  otherwise  of  the  same  specifications, 
except  as  to  steam  distribution,  is  due  entirely  to  the  combination 
of  the  reduction  of  cylinder  clearance  (port  volume),  for  the  strik- 
ing distance  is  always  the  same,  increased  expansion,  decreased 
negative  work  of  compression  and  a  marked  reduction  in  cylinder 
condensation  inseparable  from,  and  possible  only  in  the  Allfree- 
Hubbell  locomotives  because  of  the  valve  motion  employed. 

The  details  of  this  test  on  the  Central  Railroad  of  New  Jersey 
and  others  were  recently  submitted  to  one  of  our  engineers  of 
national  reputation,  and  commenting  upon  the  records,  he  says: 
"The  improved  results  obtained  appear  entirely  reasonable  and 
capable  of  being  produced  by  the  method  employed." 

I  beg  to  take  issue  with  you  "that  any  design  of  valve  gear 
could  produce  as  high  a  saving  in  percentage  of  water  and  coal, 
10.45  per  cent,  to  15.92  per  cent.,  and  10  per  cent,  to  16.1  per  cent., 
respectively,  over  a  well-designed  Stephenson  link  motion  running: 
in  good  condition."  Much  has  been  said  regarding  the  Walschaert 
gear  as  being  superior  to  the  Stephenson  link  motion.  If  you  will 
compare  the  record  of  the  Walschaert  gear  on  the  New  York  Central 
locomotive  No.  2.749  with  the  valve  chart  of  the  581,  you  will  find 
that,  with  the  Walschaert  gear  at  quarter  stroke,  pre-admission 
amounts  to  "/,.-,  in.,  lead  Vi..  in.,  port  %  in.,  cut-off  8%  in.,  release 
22  in.,  or  at  62.8  per  cent,  of  stroke,  closing  for  compression  when 
the  piston  is  within  10  in.  of  the  end  of  its  stroke,  or  at  62.8  per 
cent,  of  stroke.  The  New  York  Central  engine  has  cylinders  23  in. 
X  32  in.,  and  you  will  note  that  with  the  Walschaert  gear  there  is- 
the  same  early  release  of  the  steam  from  the  cylinders  and  the 
same  early  closure  of  the  exhaust  port  for  compression,  as  under 
the  Stephenson  gear;  therefore,  the  valve  events  being  the  same,, 
the  steam  distribution  must  be  the  same  with  either  Stephenson  or 
Walschaert  gear,  and  therefore  there  can  be  no  particular  difference' 
in  the  steam  economy  nor  is  any  economy  in  the  use  of  steam 
possible  in  any  other  valve  gear  or  any  other  system  of  steam  dis- 
tribution with  early  exhaust  openings  and  closures. 

On  the  Central  New  Jersey,  the  No.  581  beat  the  No.  582  solely 
because  of  increased  expansion,  decreased  negative  work  of  compres- 
sion, and  reduction  of  waste  in  the  cylinder  clearance,  all  of  which 
nre  regulated  and  controlled  by  the  valve  gear,  and  by  the  marked 
reduction  In  cylinder  condensation  possible  in  our  system  only, 

IRA  C.  Ht"BBEIX. 


7,000-Gal.  Tender  of  the  Louisville  &   Nashville. 


The  7.000-gal.  tender  illustrated  herewith  was  designed  by  Mr.- 
T.  H.  Curtis.  Superintendent  of  Machinery  of  the  Louisville  &  Nash- 
ville. It  will  be  noted  from  a  glance  at  the  drawings  that  the  sheets 
forming  the  coal  space  are  so  shaped  as  to  insure  all  of  the  coal 
coming  down  to  within  easy  reach  of  the  fireman.  In  addition  to  its 
convenience  in  this  regard,  it  avoids  the  accumulation  of  "old"  coal. 
The  easy  curves— 6-in.  radius— of  the  V,«-in,  plates  will  also  be  noted,, 
together  with  the  arrangement  and  relation  of  the  sloping  and 
vertical  back  sheets. 

The  bracing  forward  of  the  back  line  of  the  coal  space  Is  all  by 
plates,  angles  and  tees.  The  water  legs  are  tied  transversely  by 
three  plates  secured  to  tees  riveted  to  the  side  sheets.  Two  of  these 
plates,  which  also  act  as  splash  plates,  are  ITLj  in.  wide,  and  the 
third  and  rear  one  is  34  in.  wide.  The  sloping  back  sheet  of  the 
coal  space  is  supported  by  a  longitudinal  plate  39  in.  long,  on  the 
center  line  of  the  tank,  stiffened  by  a  tee.  It  is  also  stiffened  higher 
up  by  a  splash  plate  12  in.  wide  extending  transversely  across  it. 
The  side  sheets  of  the  tank  are  stiffened  longitudinally  by  two  ZV-,- 
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in,  X  4-in.  tees  running  their  entire  length.  In  the  rear  water  space, 
on  the  center  line  of  the  tank,  a  longitudinal  vertical  plate  35  in. 
wide  is  riveted  to  the  top  and  bottom  sheets.  This  plate  extends  to 
the  edge  of  the  manhole.  The  space  is  also  tied  longitudinally  by 
three  pairs  of  T's-in-  rods,  the  middle  pair  being  shorter  than  the 
other  two,  and  attached  to  the  plate  above  mentioned.  A  ITi/i-in. 
splash  plate  extends  across  the  tank  at  the  rear  of  the  water  legs, 
24  in.  above  the  bottom.  The  entrance  to  each  water  leg  is  closed 
by  a  strainer  of  %-in.  mesh,  containing  a  door  34  in.  high — large 
enough  to  admit  a  man. 

It  will  be  noticed  that  the  front  end  of  the  left-hand  water  leg 
is  stopped  off  by  a  transverse  plate  to  leave  space  for  a  tool  box  or 
cabinet.  This  cabinet  is  closed  by  a  door,  as  shown  by  the  drawings. 
The  coal  is  retained  at  the  front  end  by  a  combination  wood  rack 
and  chain  gate  7  ft.  high;  the  bottom  part  consisting  of  removable 
chains,  and  the  top  part  being  a  permanent  wood  rack  30  in.  high. 

The  steel  underframe  is  of  simple  design  and  substantial  con- 
struction. The  center  sills  are  13-in.,  37-lb.  channels  and  the  side 
sills  10-in.,  35-lb.  channels.  The  body  bolster  is  formed  of  two  dupli- 
cate steel  castings  of  the  form  shown  in  the  details,  extending  from 
side  to  center  sills  and  riveted  to  both,  and  a  separate  casting  be- 
tween the  center  sills,  the  whole  being  covered  by  a  y^-in.  plate  36 
in.  wide.  There  is  also  a  similar  floor  plate  across  the  frame  at  the 
middle.  At  the  ends  of  the  frame  there  are  floor  plates  24  in.  wide 
across  on  top  of  the  sills,  and  to  the  ends  of  the  latter  are  attached 
plates  ll^A  in.  wide  at  each  end  and  IJi/o  in.  wide  at  the  middle, 
stiffened  with  angles.  All  details  of  the  frame  are  shown  in  the 
drawings. 

The  tank  valve  arrangement  is  a  departure  from  usual  practice. 
A  circular  pot  10  in.  in  diameter  and  8^2  in.  deep  is  applied  under 
the  front  end  of  the  water  leg  on  the  right-hand  side.  Leading  out 
from  this  pot  are  two  214-in.  pipes  6%  in.  apart,  terminating  in  the 
usual  hose  sleeve  and  nut.  Each  pipe  contains  a  2io-in.  plug  valve, 
the  ordinary  shut-off  valve  operated  from  above  being  entirely 
omitted. 

The  tender  is  mounted  on  two  L.  &  N.  standard  SO.OOO-lb.  trucks 
with  built-up  bolsters,  5%-in.  x  9-in.  journals,  33-in.  wheels  and 
roller  side  bearings  on  the  rear  truck. 


The  Tennessee  River  Bridge  of  the  Illinois  Central. 


BY    H.    W.    P.\.RKHURST. 

One  of  the  most  important  of  recent  improvement  works  of  the 
Illinois  Central  has  been  the  reconstruction  of  the  bridge  across  the 
Tennessee  river,  on  its  main  line  from  Louisville  to  Memphis  and 
New  Orleans.  This  was  made  necessary  on  account  of  the  lightness 
of  the  old  structure  and  its  inability  to  carry  with  safety  the  heavy 
engines  and  trains  now  indispensable  in  moving  the  large  trafiic. 
The  renewal  has  been  accomplished  by  the  construction  of  an.  en- 
tirely new  bridge  on  a  new  site,  as  shown  in  Fig  1.  The  line  of  the 
railroad  from  a  point  about  three-quarters  of  a  mile  southwest  of 


Hig.    1 — Site   of    Old   and    New    Bridges   over 
the  Tennessee   River — Illinois  Central. 

the  river  was  diverted  and  a  new  crossing  made  about  half  a  mile 
further  up  tlie  river,  the  diversion  taking  out  nearly  120  deg.  of 
curvature,  and  making  the  crossing  of  the  stream  more  nearly  at 
right  angles  with  the  current.  The  new  bridge  is  about  5  ft.  higher 
than  the  old,  to  give  proper  clearance  under  the  new  superstructure, 
but  the  grade  on  the  approaches  is  light,  being  only  2-10  of  a  foot 
per  100  ft.  The  old  bridge  had  a  draw  with  two  openings  of  123  ft., 
while  the  new  draw  has  openings  of  198  ft.,  and  it  crosses  at  a  more 
desirable  point,  both  as  to  the  location  of  the  draw,  and  also  as  to 
the  channel  and  the  approaches  to  the  opening.  Serious  objections 
had  been  made  to  the  earlier  bridge,  and  expensive  sheer-booms  were 


at  one  time  ordered  to  be  put  in  by  the  United  States  engineer 
oflicers  in  charge  of  the  river,  to  satisfy  the  demands  of  the  naviga- 
tion interests,  but  the  work  was  held  off  until  the  new  bridge  could 
be  built,  when  modifications  could  be  made  to  overcome  the  not  un- 
reasonable objections  of  the  steamboat  men. 

In  designing  the  new  structure  the  utmost  care  was  taken  to  see 
that  an  ample  waterway  was  provided.  The  old  bridge  had  about 
900  ft.  of  trestle  on  each  approach,  built  through  timbered  bottom 
land,  and  it  might  be  thought  that  some  of  this  opening  could  have 
been  omitted.  The  Tennessee  is,  however,  liable  to  sudden  floods, 
and  has  a  range  of  nearly  50  ft;  it  was  therefore  deemed  unwise 
to  reduce  the  waterway  to  less  than  before.  The  new  bridge  was 
made  to  cover  the  whole  width  of  the  open  stream,  and  the  length 
of  the  approaches  was  adjusted  to  give  an  opening  as  nearly  equiva- 
lent as  possible  to  the  original  one.     At  the  same  time,  the  proper 


n 

Old    Bridge    of    the    Illinois    Central    over    the    Tennessee     River, 
Built   in   1888. 

allowance  was  made  for  the  longer  spans  and  the  less  obstructed 
character  of  the  new  trestle  work,  so  that  the  area  of  the  new 
waterway  is  slightly  less  than  before. 

The  original  structure  was  built  in  about  1SS8,  the  superstructure 
plans  being  dated  July  24  of  that  year.  The  spans  were  all  of  the 
"combination"  type,  but  the  draw  had  been  replaced  before  the  Illi- 
nois Central  owned  it;  the  plans  of  the  present  draw  being  dated 
February,  1894.  The  whole  structure  was  designed  for  a  compara- 
tively light  loading,  viz.:  two  90-ton  consolidation  locomotives  fol- 
lowed by  a  load  of  3,000  lbs.  per  linear  foot.  A  fair  allowance  was 
made  in  addition  for  the  dead  load  of  the  bridge  and  floor.  The 
new  spans  are  designed  for  two  165-ton  consolidation  locomotives, 
standing  on  108  ft.,  followed  by  a  load  of  4,600  lbs.  per  it.,  which 
is  about  twice  as  heavy  as  the  old  specification.  Of  course,  the  dead 
load  of  bridge  and  floor  is  added  in  the  calculations  for  the  new 
spans. 

The  consideration  of  how  and  when  to  replace  this  bridge  was 


New   Bridge  of  the  Illinois  Central  over  the  Tennessee   River. 

taken  up  early  in  1902.  Careful  examinations  were  made  of  the 
piers  and  spans  and  estimates  were  made  not  only  for  an  entirely 
new  bridge,  but  these  were  compared  with  other  estimates  for  re- 
building the  old  bridge  under  many  different  conditions.  Owing  to 
the  great  dissatisfaction  with  the  old  structure,  it  was  probable 
that,  if  allowed  to  rebuild  at  the  old  location,  a  new  and  possibly  a 
longer  draw  must  be  put  in,  and  it  might  also  be  insisted  that  the 
draw  be  moved  nearer  the  westerly  side  of  the  stream,  where  it 
would  be  more  nearly  in  line  with  the  channel.  As  the  old  piers 
had  been  founded  on  grillages  only  (no  piles  being  used  except  in 
the  west  abutment),  and  as  the  old  masonry  was  badly  cracked. 
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Plan   and    Elevation    of   Illinois   Central's    New   Tennessee    River    Bridge. 
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Fig.   3 — Det3ils  of   Piers    Nos.  4,  5   and   6. 
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Fig.  5 — Cofferdam  for  Pier  5,  Showing  Spacing  of  Corrugated  Bars. 


Fig.  6 — Cofferdam  for  Pier  6. 


^Base  at  fhif  far  Bal/asted  Fhor 


Bast  ofPalt  mith  Timber  TUf  on  Sfrin^rs      | 


HALF  PIAH.  n/,LF  PILEPLAH. 

Fig.  4 — Details  of  Center  Pier  for  Draw   Span. 


Fig-   7 — Lool<ing   West  from    East   Banl<,  Oct.   24,    1904. 


Fig.  8 — Concreting   Pier   1   on   West   Bank. 
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no  method  of  repair  was  prarticable  (the  piers  being  of  sandstone), 
but  to  put  on  expensive  jackets  of  concrete,  and  to  reinforce  the 
foundations  with  piles  around  them,  to  which  more  concrete  must 
be  added,  to  make  a  set  of  piers  substantial  enough  to  support  even 
a  single-track  structure.  A  comparison  of  the  estimates  made  upon 
the  above  basis  showed  that  a  new  bridge  throughout  could  be  built 
for  little  or  no  more  than  it  would  cost  to  make  the  old  structure 
thoroughly  good.  (And  there  would  always  exist  the  doubt  as  to 
■whether  the  old  piers  could  be  made  trustworthy.)     It  was  therefore 


completed,  it  was  determined  (1)  to  build  the  piers  at  once  for  a 
double  track;  (2)  to  make  the  fixed  spans  with  one  light  and  one 
heavy  truss,  and  (3)  to  make  the  draw  with  two  heavy  trusses, 
leaving  one  floor  only  to  be  put  in  to  make  a  complete  double-track 
draw-span.  This  arrangement  will  permit  conversion  into  a  full 
two-track  bridge  without  delaying  traffic,  and  at  a  minimum  of  ex- 
pense, and  the  resultant  structure  should  be  perfect  for  the  service 
proposed.  The  first  cost  is  kept  as  low  as  possible,  considering  that 
in  the  near  future  a  second  track  must  be  had. 

Substructure. — All  the  piers  are  founded  on  piles,  borings  in  the 
center  and  on  both  sides  of  the  river  showing  that  the  bed-rock 
was  too  deep  to  be  reached  by  any  reasonauly  expensive  process. 
As  the  old  bridge  had  no  piles  in  the  river,  the  thought  may  occur 
that  this  example  could  have  been  followed  safely  with  the  new 
bridge.    But  the  experience  with  the  old  piers  was  suSicient  to  settle 


Fig.  9 — Inside  of  Cofferdam  for  Pivot  Pier. 

practically  necessary  to  build  a  new  bridge,  and  plans  for  it,  bearing 
date  of  June  6,  1903,  were  sent  to  the  Secretary  of  War  tor  ap- 
proval. The  formal  approval  bears  the  date  of  September  2,  1903. 
A  good  deal  of  time  was  spent  in  determining  just  what  should 
be  built;  that  is,  to  what  extent  the  structure  should  provide  for 
carrying  two  tracks.  While  not  needed  immediately,  the  necessity 
would  arise  in  the  future,  and  perhaps  at  no  distant  day;  hence  it 
was  necessary  to  make  comparative  estimates  of  the  relative  cost 
of  converting  a  structure  partly  ready  for  two  tracks  into  a  com- 
plete double-track  bridge.     The  estimates  on  these  conditions  being 
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Fig.   12 — Pier   1    Nearly  Completed. 

the  question  in  the  opinion  of  any  one  familiar  with  the  bridge. 
While  the  material  is  mostly  a  heavy  gravel,  it  has  required  large 
quantities  of  riprap  to  protect  them  from  scour,  and  they  have 
been  all  too  easy  to  tip  and  to  crack.  The  new  pier  foundations 
were  carried  well  down  into  the  bed  of  the  stream,  not  only  to  give 
sufficient  waterway  without  entirely  omitting  the  use  of  riprap,  but 
to  safely  allow  a  scour  to  take  place,  as  it  naturally  will,  around 
each  pier.  In  spite  of  careful  soundings  and  unlimited  riprap,  it 
has  been  known  in  one  case  that  a  pier  actually  slid  off  the  hill  of 
riprap  on  which  it  stood,  and  the  two  adjacent  spans  went  into  the 
river,  stopping  traffic  on  that  bridge  for  weeks. 

The  dredging  was  generally  done  in  advance  of  the  pile  driving. 


Fig.  10 — Details  of  Cofferdam  for  Pivot   Pier 


Fig.   11 — Erecting  Forms  for  Pivot   Pier. 

and  before  building  cofferdams.  The  latter  were  put  in,  made  up 
first  of  piles  and  then  sheeting,  and  when  the  excavation  was  down, 
the  piles  under  the  pier  were  driven.  The  latter  were  cut  by  a 
circular  saw  mounted  on  a  vertical  shaft  and  set  at  the  proper 
level  to  have  the  pile  extend  a  foot  or  more  into  the  concrete  foot 
ing,  making  a  bond  with  the  same.  As  the  excavation  progressed 
the  bracing  was  set  at  the  proper  level  in  the  cofferdam.  Exten 
sions  of  the  cofferdams  were  made,  generally  al  the  up-stream  end 
for  sumps,  from  which  to  pump  the  water.  The  dams  were  sealed 
generally  by  depositing  2  or  3  ft.  of  concrete  over  the  whole  area 
by  means  of  a  bottom-dumping  bucket,  allowing  it  to  set,  and 
then  pumping  the  interior  dry  by  means  of  the  sumps.  Usually  a 
6-in.  pump  was  ample  to  take  care  of  the  leakage,  especially  when 
a  little  calking  had  been  donn 

The  piers  were  built  of  reinforced  concrete  throughout,  Johnson 
corrugated  bars  being  set  in  both  horizontal  and  vertical  lines, 
spaced  in  regular  order,  as  shown  in  Figs.  3  and  4.  These  bars 
were  intended  to  perfect  the  vertical  bond,  as  well  as  to  distribute 
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any  stresses  and  prevent  cracking  of  the  surfaces  of  the  concrete. 
It  will  be  noted  that  there  are  horizontal  bars  at  the  tops  of  the 
piles,  at  the  tops  of  the  piers,  and  also  above  and  below  the  open 
space  in  the  center  of  the  pivot  pier.  Fig.  5,  the  cofferdam  of  pier  S, 
shows  the  general  manner  of  securing  and  placing  these  bars. 
This  view  also  shows  the  general  construction  of  the  cofferdams, 
as  do  also  Figs.  6,  7  and  8,  the  latter  also  showing  the  concreting 
plant  at  pier  1,  on  the  west  bank.  Fig.  9  shows  the  interior  of  the 
cofferdam  of  the  pivot  pier,  details  of  which  are  shown  in  Fig.  10.  It 
has  no  cross  struts  in  the  center,  the  bracing  being  made  efficient 
by  means  of  a  series  of  horizontal  trusses  around  the  inner  side  of 
the  cofferdam,  leaving  the  center  nearly  unobstructed.  This  is  a 
novelty  in  the  way  of  bracing.  Fig.  11  shows  the  forms  being  erected 
for  this  pier. 

The  general  arrangement  of  the  concrete  mixing  and  handling 
machinery  may  be  seen  from  Figs.  6.  7  and  8,  in  which  are  shown 
the  concreting  plants  at  several  of  the  piers.  Some  of  this  work 
was  done  in  three  shifts,  and  the  record  of  1,800  cu.  yds.  in  24 
hours  is  considered  quite  good. 

The  construction  of  the  concrete  molds  may  be  seen  in  Fig.  7  and 
also  in  Fig.  12.  which  shows  pier  1  nearly  completed.  AH  molds 
were  made  of  lumber  having  dressed  inner  surfaces,  and  the  result. 
as  shown  by  the  illustrations,  fully  justified  the  additional  expense. 
This  is  best  seen  in  Fig.  13,  and  also  in  the  view  of  the  finished 
bridge. 

A  tabular  statement  is  given  herewith,  covering  the  items  and 
totals  of  the  substructure,  from  which  an  idea  may  be  formed  of 
the  magnitude  of  the  work. 

Table  I. — Data  for  Substructure  Work — Tennessee  River  Bridge. 

Masonry,  Corru- 

Spans,   ExcQva-  / * .,     gated 

Pier     length,     tion.  Cofferdams,  Piles,    Footings,      Tops,     st'I  b'rs, 

No.      lln.  ft.     cu.yds.    size  &  M.  ft.,  B.  M.       No.        cu.  vds.     cu.  yds.        lbs. 


18x63  ft.     7x37  ft. 


6,300 

90 

5,-iOO 

120 
66  ft.  Oct.  X  25  ft.  high 

3,500 

120 
38  ft.  w.  X  78  ft.  long, 

3,800  25  ft.  high. 

125 
38  ft.  w.  X  78  ft.  long, 

11,000  23  ft.  high. 

38  ft.  w.  X  78  ft.  long. 
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&  Rogers  Construction  Company.  Chicago.  The  contract  was  dated 
May  21,  1904,  and  provided  that  the  contractors  should  furnish  a 
certain  portion  of  the  necessary  plant,  and  should  do  the  work  on  a 
"Force  Account"  basis,  being  paid  a  percentage  for  their  services, 
and  allowing  a  bonus,  as  another  percentage,  should  they  finish  the 
work  before  the  stated  time.  The  date  set  for  completion  was  Janu- 
ary 9.  1905.  and  as  the  work  was  finished  on  the  second  day  of  that 
month,  the  bonus  was  fairly  earned.  The  exact  cost  of  the  sub- 
structure work  has  not  yet  been  calculated  fully,  many  minor 
accounts  not  being  closed,  but  the  contract  work  was  done  at  ap- 
proximately $255,000.  this  allowing  for  the  contractors'  percentages- 
in  profit  and  bonus,  and  making  deductions  for  the  salvage  of  tools,, 
materials,  etc. 

Superstructure. — The  contract  for  the  superstructure  of  the  Ten- 
nessee river  bridge  was  included  in  a  general  contract  for  bridge 
superstructure  let  to  the  American  Bridge  Company,  dated  Septem- 
ber 9,  1902,  the  work  then  being  practically  decided  on,  though  no- 
exact  plan  of  length  of  spans  had  been  settled  on.     The  prices  at 


12,100 
16,200 
20,300 
16.900 


■'■■I   HH ^^^^^^^^^^BI^'V^^^^^^  ^' 


Fig.  13 — Completed  Pivot  Pier. 


Totals  1,650      43,500 


40 
865 


356 
305 


144 
2,376 


380 


885 


6.28S       11.053     127,600 
(17,341) 

Time  Finished. — Pier  I.— Oct.  22,  1904:  II. — Dec.  21.  1904;  III. — Jan  7 
1905  :  IV.— Dec.  24.  1904  :  V. — Dec.  17,  1904  ;  VI. — Nov.  12,  1904  ;  VII  — 
Nov.  26,  1904  :    VIII. — Sept.  24.  1904. 

Note. — Sizes  of  tops  of  piers  give  length  of  the  square,  to  the  point  of 
curvature.  Points  up  and  down  stream  are  struck  with  radii  as  shown  on 
plans. 

All  the  substructure  work  was  done  by  contract  with  the  Bates 


16,900  -^^.iiicii  the  work  was  let  were:  (1)  for  pin-connected  trusses, 
10.0364  per  pound;    (2)    for  draw-span,  including  turntable,  $0.0445 

16.900  per  pound.  It  was  stipulated  that  the  railroad  company  should  fur- 
nish   all    the    detail    plans,    and    that    the    manufactured    material 

«  «.,„    should  be  delivered  at  Chicago,  or  at  some  other  convenient  point 
16  200 

on  the  Illinois  Central  Railroad.     The  contract  did  not  include  the 

erection  work.     The  estimated  weights  of  the  bridge  were  as  fol- 

12,100    lows: 

2.30  ft.  spans 834.000  lbs. 

300  ft.  spans  3,960,000  " 

Draw-span  and  turntable 2,200,000    " 


Total 


•.360,000  lbs. 


Later  estimates  place  the  total  at  7,520.000  lbs.     No  final  estimate 
has  yet  been  made,  some  minor  matters  being  yet  unadjusted. 

The  earlier  plans  for  the  new  bridge  were  for  a  draw-span  of 
400  ft.,  four  spans  of  275  ft.,  and  one  of  250  ft.,  making  a  total  of 


:z('4'> 


a'fVn 


^ 


\e -300- ->t< X'O- >k- 


, 30'o' -itc 30'0- >k 30bi '--M SO'O- 

IOPane/s'S:3o'o''Xo'o'-     cmSS  SFCTJOIf. 


Note'.  Qtl  ffgures  in paren0?eJ/s 
for  ffeai^y  Truss. 


-l/6»r  7m/SS  BOTTOM    PLAN. 

Fig.    14 — Details   of   300-ft.    Fixed   Spans — Tennessee    River    Bridge. 
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1,750  ft.     This  would  probably  have  been  a  cheaper  bridge  to  Duild  14.     There  is  nothing  of  special  noveltv  about  either  of  the  spans 

than  the   plan   actually  used,    but  the  United   States  engineers  in-  Details  of  the  wedges  for  raising  the  ends  of  the  spans  are  shown  in. 

sisted  on  a  longer  draw,  and  pe  location  of  the  channel  and  the  Fig.  15.  and  the  general  plan  and  some  detail  of  the  center  of  the 

width  of  river  to  be  spanned  made  the  plan  of  using  300-ft.  spans  draw,  and  the  machinery  to  operate  it  in  Fig.  16.    The  spans  are  set 

with  the  longer  draw  of  450  ft.  about  as  economical  as  the  original  in  the  following  order:     Beginning  at  the  west  end,  one  150-ft.  span, 

Pl^°-  next  the  450-ft.  draw,  then  three  300-ft.  spans,  and  last,  at  the  east 

The  general  features  of  the  300-ft.  fixed  span  are  shown  in  Fig.  end,  one  150-ft.  span;   making,  inclusive  of  pier  spaces,'  which  vary 


t^'Cy/tnder.  S/roAvSi'  Prvssu/T 
in  <Jir  Tank  /X>/As.fivri^./ncA, 

i:::z:zz:::"::: 
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Section  A-B. 


Fig.   15 — Details  of  End   Lift  of  Draw  Span — Tennessee   River   Bridge. 


Details  of  Turning   Mechanism  for  Draw  Span. 


with  the  sizes  of  the  spans,  a  total  length  of  1,675  ft.,  2%  in.  from- 
center  of  pin  on  the  west  to  center  of  pin  on  the  east  piers. 

The  new  bridge  is  about  50  ft.  longer  than  the  old,  as  to  the 
steel  structure.  A  comparison  of  the  old  and  new  bridges  does  not 
do  justice  to  the  latter,  since  the  older  picture  was  taken  14  years 
ago,  when  the  earlier  bridge  was  in  its  prime.  It  is  now  much  less 
sightly,  having  an  old  Phoenix  span  in  place  of  one  combination 
span  second  east  of  the  draw,  put  in  to  carry  the  track  after  a  fire 
had  destroyed  a  span,  and  the  falsework  used  to  erect  it  was  left 
in  till  the  old  span  should  be  removed.  Drift  has  lodged  in  this 
falsework  and  is  very  unsightly.  Then,  too,  16  years  of  age  are 
telling  on  the  timber  of  the  old  bridge,  and  it  would  be  serviceable 
lor  but  a  short  time.  For  these  reasons  the  views  do  not  picture 
fairly  the  relative  conditions.  Then,  too,  the  piers  are  deceptive, 
at  the  very  least,  to  the  casual  observer.  They  were  the  main 
reason  for  building  a  new  bridge.  With  their  foundations  placed  at 
too  high  a  level;  with  no  piling  under  them  to  distribute  the  load, 
cr  to  carry  it  to  a  lower  and  less  uncertain  stratum;  with  masonry 
of  poor  sandstone,  already  cracked,  and  likely  to  go  to  pieces  at 
any  time;  with  the  chance  of  being  undermined  by  any  high  water, 
when  it  might  be  impossible  to  riprap  them,  there  was  always  a 
vast  uncertainty  about  them,  no  one  daring  to  vouch  for  their  in- 
tegrity, or  regard  them  with  confidence.  They  were  known  to  have 
been  moved  more  or  less,  and  they  might  do  so  once  too  often. 
A  steamboat  had,  and  might  again,  run  into  one  of  them,  and  knock 
it  off  of  its  uncertain  footing  into  deeper  water  than  would  be 
safe,  and  where  it  would  be  impossible  to  right  it.  Those  piers 
were  therefore  sources  of  anxiety,  and  likely  to  bring  discredit  on: 
any  engineer  who  had  to  care  for  them.  They  are  being  replaced 
none  too  soon. 

The  wooden  floor  of  the  old  bridge  was  another  almost  in- 
superable objection  to  rebuilding  it.  It  was  composed  of  S-in.  x  16-in. 
timbers,  18  to  20  ft.  long,  supported  on  I-beams  built  into  the  bot- 
tom chords,  and  not  easily  to  be  strengthened  without  uncoupling 
the  spans.     Figs.  17  and  IS  show  two  views  of  this  floor. 

The  contract  for  the  erection  of  the  bridge  was  let  to  the 
Kelly-Atkinson  Construction  Company.  Chicago.  It  is  dated  No- 
vember 21,  1904,  and  provided  for  the  completion  of  the  erection  in 
120  days  from  date,  under  a  penalty  and  bonus  clause  of  $50  a  day, 
the  saving  or  loss  of  one  day  being  valued  at  that  flgure.  The  con- 
tract provided  that  if  the  draw  should  be  erected  leaving  the  open- 
ing through  it  for  use  of  boats,  the  rate  should  be  ?23.50  per  ton; 
but  if  the  draw  was  closed,  a  rate  of  |1  less  per  ton  would  be  fixed. 
The  draw  was  left  open,  entitling  the  contractors  to  the  larger  rate. 
The  work  is  not  yet  done  at  this  writing  and  the  contract  limit 
has  elapsed,  but  it  is  expected  that  the  work  will  be  done  in  the. 
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next  ten  days.     Th  ■  tubular  statement  following  gives  the  principal 
•data  of  the  erection  work: 

r6tructurc  Erection   Data,   Tennessee  River  liridge. 


Tabic  II.— 

Span?.  I.-II. 

riles  for  falsework,  No...  'Jo 

Falsework.  Iln.  it 150 

Kteel  raised,   t.ius    lUS 

HIvetloK,  No.   rlrets 3,798 

PnlntlnK,   tons    103 

Wi.rk   flnlslicil    In   ino.*..  .  .May  20.  .Tun 


Draw. 

180 

4.'jO 

1.28S 


IV. -V.  V.-VI.  VI.-VII.  VII-VIIL 

88  88  84  20 

300  300  300  150 

679  679  679  189 

9,986  9,986  9.986  3,798 

679  079  679  189 

June  1.  May  20,  May  13,  May    6. 


It  is  not  necessary  to  go  into 'further  detail,  except  to  say  that  the 
«rection  has  gone  on  in  the  usual  way,  being  handled  by  a  traveler 


Fig.    17 — Floor  of  Old   Bridge. 

running  on  falsework  put  up  under  each  span  in  turn.  Falsework 
piles  were  driven  by  a  double  driver  pushed  forward  in  front  of  the 
trestling,  and  piles  were  driven  rapidly  and  easily  therewith.  A 
pneumatically-driven  riveting  plant  was  used  throughout,  much  to 
the  satisfaction  of  the  engineers.  The  work  went  together  in  good 
shape,  and  the  draw,  which  has  been  turned  once  by  hand,  fits 
-well  and  is  in  fine  adjustment.    The  turning  of  the  draw  verified  the 


Fig,   18 — Under  Side  of  Floor  of  Old  Bridge. 

layout  of  the  engineers  to  V,  in.  The  cost  of  the  erection  cannot 
be  stated  yet  with  any  exactness,  the  work  being  still  unfinished. 
It  will,  however,  approximate  $90,000. 

The  trestle  work  of  the  approaches  deserves  special  men- 
tion, as  it  has  some  novel  featurfs,  at  least  as  an  ad- 
junct to  a  big  river  bridge.  It  was  originally  proposed  to  make 
an    iron   viaduct   for   this   portion   of  the  bridge,   as  is  often    done 


where  permanent  work  is  desired.  B\it  in  this  case  the  use  of  iron 
work  was  not  desirable,  since  the  approaches  need  not  be  double- 
tracked  for  any  present  service,  and  the  time  when  two  tracks 
would  be  essential  was  uncertain.  Estimates  were  also  made  for 
building  the  approaches  of  concrete  arches,  and  had  there  been  any 
immediate  use  for  two  tracks  on  them,  the  concrete  work  would 
have  been  in  high  favor.  Under  the  existing  conditions  it  seemed 
inadvisable  to  go  to  a  large  expense  for  the  approaches,  and  it  was 
decided  to  make  them  of  creosoted  piling  and  timber,  as  being  the 
Just  mean  between  the  wooden  or  iron  single-track  trestle.  The 
material  of  the  trestle  is  all  crecsoted,  and  to  make  it  safer  against 
fire  the  floor  is  made  nearly  fireproof  by  filling  in  between  the 
heavy  ties  with  creosoted  boards,  making  a  tight  floor, 
and  then  covering  it  with  finely-crushed  ballast  to  a  depth  of 
I'i  or  2  ins.  This  not  only  keeps  the  sparks  off  the  wood  work,  but 
deadens  the  roaring  noise  which  would  otherwise  be  too  apparent, 
and  makes  an  easy  floor  to  walk  on  and  to  maintain.  A  heavy 
guard-rail  at  the  end  of  the  10-ft.  ties  will  keep  the  wheels  on  the 
deck  and  also  confines  the  ballast. 

The  work  has  been  handled  throughout  by  the  bridge  and 
building  department  of  the  Illinois  Central  Railroad.  The  general 
plans  were  all  prepared  in  the  oflSees  of  the  company,  and  any 
details  not  prepared  there  were  subject  to  their  inspection  and 
correction.  The  minor  details  of  the  substructure  were  made  out  by 
W.  H.  Torrence,  who  W'as  at  first  Resident  Engineer  at  the  bridge. 
He  was  succeeded  by  H.  H.  Hadsall,  who  has  carried  the  work  to 
completion.  The  superstructure  was  designed  by  R.  E.  Gaut.  then 
chief  draftsman,  now  Engineer  of  Bridges,  and  the  work  is  being 
finished  under  his  general  direction.  As  Engineer  of  Bridges  and 
Buildings,  the  writer  started  the  earlier  estimates  and  work,  but 
was  succeeded  Sept.  1.  1904,  by  P.  H.  Bainbridge,  who  was  his  as- 
sistant in  the  early  stages.  Mr.  Bainbridge  resigned  his  position 
on  February  1   last,   and  was  succeeded  by   Mr.  Gaut. 

The  work  therefore  bears  the  impress  of  many  hands,  but  it  is 
an  integral  whole,  without  faults  or  misfits,  and  will  do  honor  to  all 
who  were  in  any  way  connected  with  it. 


Calculating  the  Cost  of  Handling   Freight  at  Large  Stations. 


At  the  recent  meeting  of  the  Local  Freight  Agents'  Association 
at  Minneapolis,  reported  in  the  Railroad  Gazette  of  June  30,  page 
757,  the  members  again  discussed  the  question,  reported  on  in  1902, 
of  classifying  the  expenses  of  a  freight  station;  and,  after  a  full 
expression  of  views,  the  convention  adopted  the  classification  which 
was  reported  by  the  committee  in  that  year.  This  classification  is 
as  follows: 

1.  General  Supervision.  2.  Supervision  and  Clerical  Work. 
3.     Labor. 

GciicraJ  Supervision. 
General  foreman.  Assistant  foreman.  Clerks, 

Watchmen  and  sealers.* 

The  cost  of  General  Supervision  to  be  distributed  pro  rata  be- 
tween warehouses,  platforms  and  team  tracks,  on  basis  of  pay  rolls 
for  each  separate  place. 


Superrision  and  Clerical  Work. 


^yarehousc. 
Foremen, 
Clerks, 

Keceiving  checkers, 
Delivery  checkers. 
Loading  and  unloading 

checkers. 
Weighers, 
Watchmen  and  sealers.t 

Waretwuse. 

Loaders, 

Packers, 

Truckers, 

Coopers, 


Platform. 
Foremen. 
Clerks. 

Loading  and  unloading 

checkers. 
Watchmen  and  sealers.t 


Team    1 
Foremen, 
Checkers. 
Sealers,    and 
Watchmen,  t 


Platform. 

Loaders, 

I*ackers. 

Truckers, 

Coopers. 


Team  Tracks. 
Laborers  engaged  in  load- 
ing    and     unloading 
package     freight    on 
team  track. 


If  the 


service  of  watchmen  and  sealers  extends  over  all  three  depart- 
ments— Warehouse.  I'latform.  and  Team  Tracks, 
lit  not  included  under  General  Supervision. 

Tonnage  should  also  be  classified  as  follows: 

Warelwuse  Freight.—GenersLl  merchandise  received  and  for- 
warded; includes  handling  from  cars  to  teams  and  from  teams  to 
cars. 

Platform  Freight.— Freight  transferred  at  platform  from  car 
to  car  or  checked  from  and  returned  to  same  car. 

Team  Track  Freight. — Freight  handled  from  cars  to  teams  or 
taken  from  teams  to  cars  when  supervision,  checking  or  labor  is 
furnished. 

To  arrive  at  the  total  number  of  tons  handled  credit  should  be 
taken  but  once  for  the  actual  number  of  tons  handled  in  receiving 
and  disposing  of  the  freight. 

The  cost  per  ton  for  handling  is  to  be  obtained  by  dividing  the 
tonnage  obtained  as  above  into  cost  for  labor  at  warehouse,  plat- 
form or  team  track. 

Total  cost  per  ton  for  operation  is  to  be  obtained  by  dividing 
the  tonnage  obtained  as  above  into  the  total  cost  for  supervision, 
clerks  and  labor  at  warehouse,  platform  and  team  tracks. 
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Cole  Balanced  Compound  for  the  Erie. 


The  American  Locomotive  Company  has  just  turned  out  at  its 
Schenectady  works  a  4-4-u  Cole  tour-cylinder  balanced  compound 
locomotive  for  the  Erie,  a  photograph  of  which  is  reproduced  here- 
with. It  has  the  same  size  cylinders,  15 li  in.  and  2(j  in.  by  26  in. 
stroke,  a.s  the  original  Cole  compound  for  the  New  York  Central 
built  last  year  (see  Railroad  Gazette.  May  13,  1904),  but  in  many 
of  the  details  it  has  been  materially  changed.  The  Erie  engine 
has  115,000  lbs.  on  two  driving  axles  and  a  total  weight  in  work- 
ing order  of  206,000  lbs.  This  is  5,000  lbs.  more  on  drivers  and 
6,000  lbs.  more  total  weight  than  the  Central's  compound,  and  is, 
we  believe,  the  heaviest  weight  yet  put  on  a  single  driving  axle. 
The  perfect  balance  exhibited  by  the  Cole  compound  on  the  St. 
Louis  Exposition  testing  plant  undoubtedly  influenced  the  builders 
to  increase  the  weight  on  drivers  to  this  extreme  amount.  The 
Erie's  roadbed  is  hardly  up  to  the  standard  of  the  New  York  Cen- 
tral, and  it  will  be  interesting  to  see  what  effect,  if  any,  this  new 
engine  has  on  lighter  rails  when  running  at  high  speeds. 

The  principal  difference  in  appearance  between  the  two  locomo- 
tives is  due  to  the  fact  that  the  Erie  engine  has  been  lengthened  1 
ft.  between  the  center  of  the  low-pressure  cylinders  and  the  leading 
driving  axle.  The  boiler  has  been  lengthened  correspondingly  by 
inserting  17-ft.  tubes  instead  of  16-ft.  tubes.  This  permits  the  use 
of  a  longer  inside  connecting  rod.  The  outside  rods  have  not  been 
lengthened,  the  additional  distance  being  compensated  for  by  ex- 
tending the  cross-head  guides  and  lengthening  the  piston  rods  as 
in  the  Baldwin  compounds.  Some  minor  changes  have  been  made 
in  the  valve  and  cylinder  castings,  notably  leading  the  high  pres- 
sure steam  along  the  side  of  the  valve  casting  instead  of  along  the 
top. 

In  point  of  boiler  power,  this  new  engine  surpasses  the  Cen- 
tral's compound.     It  has  56.3  sq.  ft.  of  grate  area  as  against  50.3 


I'lston  rods,  diameter !*  'O- 

I'iston  rod  packing Cast-iron  rings 

Valvca.       * 

Kind  of   I'lston,  14  In.  diameter. 

Muxlmum  travel   *J  bi. 

Outside  Jap    1  In. 

ln.side  lap  or  clearance H.  P.  3/16-in.,  L.  1".    %-in. 

Lead  'A-'n.  forward  at  11  In.  cut-off. 

Uuihr. 

Type  of Extended  wagon  top. 

\>  orKlng  steam   pressure   --"  lli«. 

Diameter  of  barrel,  first  ring 70%  In. 

Firebox. 

Lengtli   108   1/KJ  in. 

Width    7514  In. 

Thickness  of  sheets Crown  %-ln.,  tube  !)/10-ln.,  sides  %-ln.,  back  %ln. 

Water  space,  width Front  4  in.,  sides  S'/j  in.,  back  3Vi:  In. 

Tubts. 


Qber 


3S8 


Material    Charcoal  Iron. 

Outside  diameter    2-ln. 

Length  over  sheets    17   ft. 

Other  Parts. 

Kxhaust  noZiile,  single  or  double   Single. 

Kxhaust  nozzk.  diameter   .")%,  5%,  and  5%    in. 

Stack,    diameter    18  in. 

Tender. 

Tank    capacity    8,.50o    gallons. 

Coal    capacity     iti  tons. 


A  Railroad  Clearing  House. 


In  two  recent  circular  letters  J.  W.  Midgley  reviews  the  work 
of  the  British  railway  clearing  house,  and  discusses  the  adaptability 
of  some  such  system  to  the  conditions  in  this  country.  Parts  of 
these  letters  follow. 

The  clearing  system  as  applied  to  Inter-line  traffic  in  England 
has  been  on  trial  over  60  years.  In  1842  complaints  of  the  public 
of  the  inconvenience  of  being  obliged  to  purchase  tickets  at  each 
junction  and  arrange  for  the  transfer  of  their  goods  to  the  next 
carrier,   became  so   grievous   that   Mr.   Kenneth   Morlson,  who   was. 


Cole  Four-Cylinder  Balanced  Compound  Atlantic   1  4-4-2)  Type  Locomotive  for  the  Erie. 


Baldwin. 

Central. 

Erie. 

lti.S.700 

20(1.000 

2(10.000 

101.420 

llo.ouo 

11 0.000 

5  &  25x26 

151^  &26x2G 

1.51^  &  20x20 

7.3 

79 

78 

3,083 

3,440 

3.622.02 

49.5 

50.3 

56.3 

sq.  ft.,  and  3,622.02  sq.  ft.  of  heating  surface  as  against  3,446  sq. 
ft.,  most  of  which  is  gained  by  the  additional  length  of  tubes.  The 
Central  Atlantic  engines  have  proved  to  have  ample  reserve  boiler 
power,  and  this  engine  should  prove  equally  as  satisfactory  In  this 
respect. 

The  accompanying  table  gives  the  principal  dimensions  of  a 
recent  de  Glehn  four-cylinder  compound,  the  Cole  compound  of  the 
New  York  Central  and  the  Baldwin  compounds  on  the  Santa  Fe. 
It  will  be  seen  that  the  Erie  engine  is  the  heaviest  and  most  power- 
ful engine  of  this  type  yet  built. 

de  (ilehn. 

Total  weight,  lbs 142, 193 

W't   on   drivers,    lbs...  71.200 

Cylinders,    in 13.4  &  22x25. 

Diam.  drivers,  in....  80% 

Total,   htg.  suif..sq.ft.        2.274 
Grate    area,   sq.ft....  29.6 

The  following  table  gives  the  principal  dimensions  of  the  Brie 
engine: 

Kind  of  fuel   Uituminous. 

Weight  on  drivers    l]...iMi(i  Ite. 

track   wheels    91. 0(10 

total     2(Pt;.0(io    •• 

Weight,  engine  and  tender  loaded   36S.S0U 

Oeneral  Dimensions. 

Wheel  base,  total,  of  engine -i?  '*  v!  '"■ 

"  driving   7   "    0 

total,   engine  and  tender   60  "   9 

Height  of  stack  above  rails    15   "    2  H 

Heating  surface,    firebox    188.47  sq.  ft. 

tubes    3.433. .TO       " 

total   3.622,02      •' 

Grate  area    56.3 

Wheels  «>■((  Journals. 

Drivers,  number •_•  -.-^ 

Drivers,  diameter   78  in. 

Drivers,    material    of   centers Cast-steel 

Truck   wheels,    diameter    36-in. 

Journals,  driving  axles,  size   10  in.  x  12  in. 

Journals,  truck  axles,  size   6^4  in.  x  12  iu. 

Cylinders. 

Cylinders,  diameter 15%  in.  and  26  in. 

riston,  stroke    20  in. 


Auditor  of  the  London  &  Birmingham  Railway,  evolved  a  remedy, 
and  bringing  it  to  the  notice  of  prominent  railroad  officers,  Induced 
them  to  join  in  what,  in  this  country,  is  termed  through  ticketing 
of  passengers  and  through  way-billing  of  freight.  To  carry  out  the 
arrangements  and  duly  distribute  the  proceeds  between  the  partici- 
pating companies  Mr.  Morison  organized  a  bureau  with  a  small 
staff  of  clerks,  and  located  the  same  in  a  modest  house  in  Drum- 
mond  street.  The  supervising  body  was  called  a  committee,  and 
to  the  latter  reference  is  made  in  the  Clearing  Act  which  was  passed 
by  Parliament  in  1850. 

Similar  steps  were  initiated  in  this  country  in  the  case  of  pas- 
sengers, through  the  intelligent  action  of  general  ticket  agents  of 
connecting  lines:  and  later,  a  similar  work  was  inaugurated,  scarce- 
ly less  beneficial  to  the  public,  in  the  through  way-billing  of  freight 
and  its  transportation  for  long  distances  without  breaking  bulk  by 
the  establishment  of  co-operative  or  fast  freight  lines. 

But  when  English  railroad  managers  experienced  difficulty  In 
enforcing  contracts  to  distribute  gross  earnings  arising  from  the- 
through  (or  continuous)  transportation  of  passengers  and  freight," 
all  they  had  to  do  was  to  petition  Parliament  for  the  requisite- 
authority  and  it  was  conferred  in  what  was  termed  the  Clearing  Act. 
This  was  procured  largely  through  the  efforts  of  George  Carr  Glyn, 
Esq. — afterward  called  Lord  Wolverton.  He  was  Chairman  of  the- 
London  &  Birmingham  Railway,  with  which  company  Mr.  Morison, 
the  first  Secretary  of  the  Clearing  House,  had  been  connected  as 
Auditor.  The  Clearing  Act  was  amended  in  1897  in  accordance  with 
the  desire  of  interested  railroad  companies,  and  the  Institution  has 
proved  so  beneficial  that  it  is  regarded  with  a  favor  which  would 
hardly  be  comprehensible  in  this  country. 

As  a  matter  of  tact,  credit  for  the  initiation  of  the  clearing- 
system  is  not  due  to  the  railroads  of  England  but  to  the  banks. 
It  was  from  the  latter  that  Mr.  Morison  derived  the  suggestions 
which  he  induced  his  colleagues  to  apply  to  inter-line  traffic.  The 
following  outline  of  the  growth  and  objects  of  the  English  Clearing- 
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House  is  taken  from  an  official  pamphlet  issued  in  London  in  1901. 

In  1838  il  lipcame  evident,  when  the  railroads  which  extend 
from  Loudon  to  Liverpool  had  been  completed  and  connected,  that 
arrangements  must  be  adopted  to  facilitate  the  passage  of  through 
traffic  at  the  points  where  the  three  railroads  joined.  It  was  found 
that  not  only  must  passengers  be  permitted  to  make  a  continuous 
jourhey  without  being  required  to  change  their  carriage,  but  that  a 
similar  rule  must  govern  every  description  of  through  traffic.  The 
change  of  carriage,  with  its  attendant  worries  in  connection  with 
baggage,  the  transferring  of  goods,  with  the  loss  of  time  and  in- 
crease of  risk,  were  characterized  as  the  "evils  of  the  system,"  the 
"supineness  of  railroads,"  and  the  "results  of  monopoly." 

Thereupon,  the  directors  of  certain  railroads  tried  to  comply 
with  the  requirements  of  the  public.  Mr.  Kenneth  Morison  and  Mr. 
Robert  Stevenson  conceived  that  a  central  office,  constituted  on  a 
similar  plan  to  that  of  the  liankers'  Clearing  House,  would  furnish 
a  remedy.  This  plan  wa.-;  submitted  to  Mr.  Glyn.  who  saw  its  ad- 
vantages and  set  to  work  to  perfect  it.  This  was  not  done  without 
surmounting  many  obstacles.  Those  who  feared  their  dishonest 
gains  would  be  curtailed  fought  vigorously  against  it;  some  op- 
posed it  because  it  involved  trouble,  others  upon  principle — the  uni- 
versal one — that  it  was  new.  The  more  he  considered  the  practica- 
bility of  the  idea  the  more  Mr.  Glyn  became  convinced  of  its  necesr 
sity,  and  he  agitated  and  argued  for  It.  At  length  the  various  dif- 
ficulties were  surmounted,  and  on  the  2d  of  January,  1842,  the  sys- 
tem of  the  Railway  Clearing  House  came  into  operation  on  the 
railroads  extending  from  London  to  Darlington  in  one  direction, 
and  from  Manchester  to  Hull  in  another. 

The  wisdom  of  its  promoters  was  soon  exemplified,  and  through 
traffic  began  to  be  worked  with  facility,  economy,  despatch  and  jus- 
tice. As  stated  by  Mr.  Morison,  the  Clearing  House  had  its  origin 
in  the  desire  of  the  railroad  companies  to  further  their  own  inter- 
ests in  the  only  way  in  which  those  can  be  effectually  promoted 
or  permanently  secured — by  consulting  public  opinion.  It  has 
grown  with  the  growth  of  the  railroad  system,  and  unless  the  pub- 
lic accommodation  be  restricted  and  the  exigencies  of  the  commer- 
cial, manufacturing  and  agricultural  interests  he  disregarded,  it 
must  advance  to  the  limits  to  which  continuous  communication  by 
railway  extends. 

This  recital  may  be  interrupted  to  note  another  difference  be- 
tween conditions  in  England  and  in  America.  The  managers  of 
English  railroads  are  not  only  at  liberty  to  agree  upon  uniform 
methods  and  regulations  to  govern  the  transportation  of  passengers 
and  freight,  but  they  have  the  sanction  of  law  so  to  do.  Further- 
more, by  means  of  the  Clearing  House,  the  classification  of  freight 
which  governs  throughout  the  United  Kingdom  is  formulated  and 
revised.  In  like  manner,  schedules  of  rates  are  agreed  upon, 
whether  for  through  line  or  competitive  traffic.  Thus,  while  com- 
panies retain  the  independent  right  to  establish  all  tariffs,  those 
are  usually  made  by  agreement  with  rival  companies  through  the 
Clearing  House. 

Such  procedure  as  the  one  just  described  is  prohibited  in  this 
country.  The  construction  placed  by  the  Supreme  Court  upon  the 
anti-trust  law  forbids  common  carriers  associating  to  agree  upon 
rates,  notwithstanding  those  should  be  reasonable.  It  was  held  in 
the  trans-Missouri  case  that  it  would  be  a  restraint  upon  trade  for 
the  Association  ^composed  of  roads  operating  west  of  the  Missouri 
river)  to  meet  at  stated  periods  for  the  purpose  of  formulating  uni- 
form rules^  rates  and  regulations  to  govern  the  transportation  of 
traffic  over  their  respective  lines.  The  decision  was  affirmed  in  the 
case  of  the  Joint  Traffic  Association — an  organization  of  the  trunk 
lines  and  affiliated  roads  operating  between  North  Atlantic  seaports 
and  Mississippi  River  crossings.  Attempts  of  railroad  companies 
to  act  together  or  agree  upon  uniform  rates  were  declared  to  be  in 
violation  of  the  anti-trust  law. 

As  one  of  the  main  purposes  of  the  English  Clearing  House  is 
to  promote  uniformity  and  agreement  between  carriers — which  are 
admittedly  in  the  interest  of  the  public — it  is  manifest  that  similar 
advantages  cannot  be  assured  in  the  United  States  until  a  modifica- 
tion of  the  existing  prohibition  is  obtained  from  Congress. 

Returning  to  the  English  organization,  it  appears  that  during 
the  first  five  years,  only  passenger  traffic,  and  that  in  small  parcels, 
were  handled  by  the  Clearing  House.  Goods  were  carried  "by  toll" 
— in  some  degree  analogous  to  the  express  system  of  the  United 
States.  At  the  end  of  that  period  arrangements  were  made  for  as- 
sessing the  proportionate  charges  for  goods  traffic,  and  crediting  the 
various  companies  for  the  use  of  their  rolling  stock. 

After  the  death  of  Mr.  Morison,  Mr.  P.  W.  Dawson  was  ap- 
pointed Secretary  of  the  Clearing  House.  The  clerks  employed  by 
the  Secretary  not  only  officiate  as  accountants,  but  perform  in  many 
respects  the  functions  of  bankers.  All  balances  due  on  accounts  sent 
to  Seymour  street  are  paid  in,  no  delay  being  allowed  for  clearing 
alleged  errors  or  disputed  points.  All  inter-line  business,  is  settled 
there,  and  accounts  are  eventually  balanced  to  a  farthing.  So 
prompt  and  thorough  are  the  methods  employed  that  provisional 
settlements  of  reasonable  accuracy  are  made  with  all  lines  before 
the  end  of  the  succeeding  month.  The  annual  clearings  approximate 
$150,000,000,  and  not  being  conducted  for  profit  there  is  never  a  sur- 
plus nor  a  deficiency.     The  Clearing  House  is  conducted  at  a  total 


annual  cost  of  about  $150,000.  Where  great  differences  of  opinion 
occur  they  may  be  carried  forward  for  future  settlement,  or  a  sus- 
pense account  may  be  opened;  but  in  no  case  can  the  decision  of 
the  Clearing  House  be  resisted.  By  the  Act  of  Parliament  which 
created  the  institution,  anything  declared  due  by  it  is  legally  due 
and  muit  be  paid. 

The  governing  body  is  composed  of  a  delegate  from  each  affil- 
iated company — otten  the  Chairman  of  the  company,  but  always  a 
Director.  'Ihe  committee  of  delegates  meets  every  quarter.  From 
its  own  body  it  appoints  seven  members  as  a  Committee  of  Super- 
intendence, meeting  monthly,  and  it  is  to  this  body  that  the  Secre- 
tary maltes  his  repoi^;  every  month. 

Reverting  to  the  Clearing  Act,  which  is  stated  to  have  been 
necessary  owing  to  the  inability  of  the  committee  to  enforce  pay- 
ment of  amounts  declared  due,  it  is  not  clear  why  difficulty  should 
have  beeni  experienced  in  that  respect.  If  the  reference  had  been 
to  balances  for  service  performed  pursuant  to  contract,  no  trouble 
should  have  been  experienced  in  enforcing  the  same.  For  example, 
if  three  companies  form  a  continuous  through  line,  each  one  is  en- 
titled to  its  agreed  share  of  the  proceeds  for  the  transportation  of 
passengers  or  goods,  as  the  case  may  be,  and  could  enforce  collec- 
tion. The  presumption  is  that  the  committee  in  charge  of  the  first 
clearing  house  was  not  authorized  to  initiate  legal  proceedings,  but 
the  individual  companies  could  not  have  been  debarred  from  their 
inherent  right  of  action. 

The  point  sought  to  be  made  is  an  important  one.  Parties  are 
apt  to  infer  that  clearing  houses  for  the  settlement  of  inter-line  ac- 
counts could  not  be  maintained  unless  they  were  specially  author- 
ized by  Federal  statute.  That  belief  grows  out  of  the  fact  that 
pooling  contracts  were  not  enforceable  at  law.  There  is  a  distinc- 
tion, however,  between  the  latter  and  agreements  for  the  division 
of  gross  receipts  among  parties  to  a  through  or  continuous  line. 
In  the  first  case,  responsive  to  inquiry  from  a  Parliamentary  Com- 
mission, the  Solicitor  General  expressed  the  opinion  that  a  stock- 
holder could  enjoin  the  company  in  which  he  was  interested  from 
paying  monies  (for  services  it  had  rendered)  to  a  competing  line, 
which  latter  had  really  not  earned  the  same.  In  other  words,  if 
there  were  two  rival  roads  operating  between  given  points,  that  had 
agreed  to  divide  the  gross  proceeds  of  the  traffic  via  both  lines  in 
equal  proportions,  and  one  should  carry  only  40  per  cent.,  then  a 
stockholder  could  enjoin  the  excess  line  from  paying  10  per  cent, 
over  to  the  other  in  order  to  make  good  its  shortage  for  a  service  it 
had  not  rendered. 

An  American  clearing  house  need  not  seek  any  such  arrange- 
ment. It  would  suffice  for  it  to  provide  for  the  distribution,  in  ac- 
cordance with  prior  agreement,  of  the  gross  earnings  for  the  through 
transportation  of  passengers  or  goods  over  a  continuous  or  through 
line  which  may  be  composed  of  two,  three  or  more  connecting  car- 
riers. There  would,  necessarily,  be  many  such  transactions  during 
one  month,  and  as  the  settlements  would  not  be  made  oftener  than 
monthly,  the  clearance  idea  involves  disposing  of  the  same  by  one 
balance  sheet  instead  of  many.  Manifestly,  to  do  that  does  not  re- 
quire any  authority  of  law,  because  it  would  in  no  wise  concern  the 
public — neither  would  the  rights  or  interests  of  a  stockholder  in 
either  company  be  affected;  and  in  any  event  the  authority  of  the 
individual  companies  to  recover  one  from  another  would  not  thereby 
be  vitiated  or  diminished. 

Furthermore,  there  is  small  likelihood  of  litigation  between  rail- 
road companies  as  to  the  settlement  of  accounts  known  to  be  justly 
due.  It  is  a  matter  of  common  knowledge  that  the  adjustment  of 
joint  coupon-ticket  accounts,  inter-line  freight  accounts,  mileage  and 
other  accounts  between  railroad  companies  are  regarded  as  debts 
of  honor,  and  that  drafts  therefor  are  paid  on  presentation;  and 
correction,  if  need  be,  is  made  in  accordance  with  subsequent  re- 
vision. This  will  serve,  therefore,  to  indicate  one  marked  difference 
which  may  be  drawn  between  the  English  Clearing  House  and  any 
simi'ar  organization  that  may  be  undertaken  in  this  country.  The 
latter  would  not  require  the  assistance  of  Congress,  and  so  far  as 
I  can  judge,  need  not  be  chartered  or  incorporated,  because  it  would 
simply  contemplate  an  economical  adjustment  of  accounts  between 
interested  railroads,  the  same  as  is  daily  performed  by  the  banks 
in  leading  cities  of  the  Union  through  their  clearing  houses. 

As  showing  the  difference  between  the  operations  of  a  Bankers' 
Clearing  House  and  those  of  the  English  Railway  Clearing  House, 
the  following  statement  by  the  present  Secretary,  Mr.  Harry  Smart, 
will  be  interesting: 

The  v-nrk  of  the  Rankers'  Clearing  House  cannot  well  be  taken  into  com- 
parison with  that  of  the  Railway  Clearingr  House.  The  former  deals  in  already- 
made  (possibly  already  lost)  material  (cheques),  and  can  at  once  declare  a 
balance:  while  here,  before  we  are  in  a  nosition  similar  to  that  of  the  Bank- 
ers' Clearing  House,  we  have  to  perform  various  complex  operations,  such 
as  receiyinp  particulars  in  duplicate  both  from  the  forwarding  and  receiving 
stations,  reconciling  differences  (a  delicate  task  at  timesK  condensing  the 
items,  ascertaining  the  debit  of  the  cash-holding  comnany.  apportioning  to 
each  oompany  its  agreed  share  of  receipts,  preparing  accounts  showing  the 
details  required  tiy  the  companies,  and  ascertaining  the  balance  due  to  or 
by  each  company  concerned  In  the  month's  transactions.  These  operations 
liere  precede  the  preparation  of  a  balance. 

Mr.  Smart  also  explains,  as  follows,  the  departments  into  which 
the  Clearing  House  is  divided,  and  the  manner  in  which  work  is 
conducted : 

The  London  staff  is  organized  in  departments,  with  an  Assist- 
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ant  Secretary  and  four  other  ririncipal  officers;  these  are  separated 
into  divisions,  with  a  chief  cierk  to  each,  and  those  again  are  sat)- 
divided.  In  the  main  office  thete  is  the  Secretarial  Department;  the 
Merchandise  Department — which  is  the  largest  and  of  gieat  import- 
ance; the  Coaching  Department — comprising  the  passenger  traffic 
and  parcels  and  miscellaneous  traffic;  and  the  Mileage  and  Demur- 
rage Department — which  controls  also  the  number-taking  staff. 

The  Merchandise  Department  is  one  of  the  largest  working  of- 
fices in  London,  providing  accommodation  for  about  1,000  clerks. 
Its  purpose  is  the  monthly  apportionment  of  the  receipts  from  the 
conveyance  of  goods,  coal,  coke  and  other  minerals,  and  from  cattle 
traffic — that  is,  traflic  carried  in  goods,  coal,  and  cattle  trains  as 
distinct  from  passenger  trains,  using  more  than  one  line  of  rail- 
road in  transit.  With  local  traffic,  except  where  traffic  is  the  sub- 
ject of  agreement,  it  has  nothing  to  do.  To  enable  the  Clearing 
House  to  make  its  settlements,  it  is  supplied  with  monthly  returns 
from  stations  of  the  totals  of  all  invoices;  these  returns  show  the 
weight  of  the  goods,  and  whether  carried  at  rates  which  include 
collection  and  delivery  or  simply  from  station  to  station;  the 
amounts  "paid"  and  "paid  out"  at  the  forwarding  station,  and  "to 
pay"  at  the  receiving  station.  The  returns  show  also  the  numbers 
and  owners  of  the  vehicles  in  which  the  traffic  was  conveyed.  Sep- 
arate returns  of  forwarded  and  received  traffic  are  made  by  each 
station,  and  these  are  so  sorted  that  the  outwards  returns  of  the 
forwarding  station  can  be  easily  compared  with  the  inwards  re- 
turns of  the  receiving  station;  discrepancies  are  then  adjusted  by 
correspondence  and  the  corrected  totals  transferred  to  "settlement" 
forms. 

Next  comes  the  calculation  of  what  are  known  as  "terminals." 
These  are  fixed  sums  allowed  to  the  forwarding  and  receiving  com- 
pany for  work  done;  but  there  are  thousands  of  cases  in  which 
special  or  exceptional  amounts  are  allowed  by  agreement  between 
the  companies,  and  all  these  have  to  be  borne  in  mind  by  the  clerks 
dealing  with  the  returns.  After  deducting  the  terminal  allowances 
and  "paid  on"  amounts  (amounts  paid  out  by  or  allowed  for  some 
special  service  to  the  forwarding  company)  the  remaining  receipts 
are  divided  among  the  companies  in  the  ratio  of  the  mileage  tra- 
versed, or  in  any  other  way  that  may  be  agreed.  Frequently  some 
doubt  exists  as  to  the  route  of  the  traffic,  and  then  reference  is 
made  to  the  records  of  the  Mileage  Department  and  the  exact  route 
traced  by  means  of  the  car  numbers  shown  in  the  number-takers' 
returns.  But  the  division  of  receipts  is  not  always  the  simple  mat- 
ter that  might  be  supposed.  The  Clearing  House  has  to  keep  in 
view  the  numerous  complicated  agreements  existing  between  com- 
panies, as  well  as  the  immense  number  of  working  arrangements 
made  to  facilitate  the  movement  of  traffic  in  all  parts  of  the  coun- 
try; and  when,  in  conjunction  with  these,  disputes  arise  the  Clear- 
ing House  divides  the  undisputed  portion  of  the  receipts,  holding 
the  remainder  in  trust  until  the  disputants  agree. 

The  division  of  receipts  having  been  completed,  the  next  opera- 
tion is  the  making  up  of  monthly  accounts  for  each  of  the  com- 
panies. The  account  constitutes  for  each  of  the  companies  a  perma- 
nent record  of  its  entire  monthly  transactions,  the  final  summary 
showing  In  one  figure  how  much  money  is  due  to  or  from  the  com- 
pany in  respect  of  all  such  transactions.  The  account  also  shows 
how  much  cash  is  due  to  the  company  from  each  of  its  station 
agents,  so  far  as  traffic  settled  through  the  Clearing  House  is  con- 
cerned. The  earnings  from  "light  traffic" — that  is.  traffic  which  in 
any  month  between  a  pair  of  stations  in  either  direction  does  not 
exceed  a  certain  fixed  sum — are  not  divided  in  detail,  but  are  appor- 
tioned in  ratio  to  the  results  of  the  accurate  division  of  the  heavier 
traffic  receipts  in  corresponding  groups  or  partnerships. 


The  British  railway  clearing  house  plan  could  readily  be  put 
in  use  in  this  country  for  dividing  the  earnings  on  through  coupon 
passenger  tickets.  Mr.  Midgley  describes  the  working  of  the  Eng- 
lish office  as  it  was  in  1898.  For  the  great  mass  of  through  tickets, 
an  English  road  reports  to  the  clearing  house  the  receipts,  less  its 
own  share;  but  in  the  case  of  certain  excureion  tickets  the  whole 
fare,  through,  is  reported,  and  is  divided  by  the  clearing  house. 
Forty  clerks  are  employed  to  assort  the  taken-up  tickets,  and  in  the 
summer  a  million  such  tickets  are  handled  in  a  month.  The  num- 
ber of  settlements  in  a  year  is  7,500,000,  and  the  money  value  of 
these  tickets,  $25,000,000.  The  whole  staff  of  this  department  num- 
bers 350.  The  clearing  house  also  keeps  the  accounts  of  the  through 
parcels  traffic.  Only  approximate  divisions  of  earnings  are  made 
monthly  in  this  department,  exact  figures  being  made  up  only  twice 
a  year.  There  are  4,000,000  settlements  yearly,  and  the  traffic 
amounts  to  $10,000,000;  350  clerks  are  employed. 

The  Mileage  department  adjusts  the  compensation  for  inter- 
changed freight  cars.  This  department  has  its  own  number-takers 
at  every  important  junction  and  keeps  its  records  independent  of 
the  local  agents.  The  number  of  cars  sent  from  home  to  foreign 
roads  monthly,  including  passenger  cars,  is  over  a  million.  Ordi- 
nary freight  cars  of  capacities  of  not  more  than  10  to  20  tons  each 
are  charged  at  a  rate  of  about  one  cent  a  mile.  This  is  for  a  cer- 
tain agreed  limited  time,  and  if  the  car  is  held  beyond  that  time 
a  penalty  of  3s.  a  day  is  assessed.     On  cars  of  15  tons  capacity  this 


rale  is  doubled;  20  tons,  doubled  again;  30  tons,  20s.  a  day.  Penal- 
ties are  also  enforced  for  diversion.  Mr.  Midgley  says  that  no 
demuriage  is  charged  against  consignees.  The  clearing  house  en- 
forces payment  of  all  its  demurrage  bills,  because  it  has  in  its  pos- 
session money  belonging  to  the  delinquent  road,  but  the  delinquent 
may  appeal  to  the  owner  of  the  car.  The  Mileage  department  has 
about  400  clerks  and  500  number  takers. 

The  Secretary's  department  of  the  clearing  house  keeps  records 
of  the  4oO  or  more  meetings  held  each  year;  conducts  a  deposit 
bank  for  employees,  and  issues  an  elaborate  handbook  of  stations, 
with  an  o.'P.cial  map  and  diagram  of  routes.  In  these  publications 
about  1,250,000  distances  are  recorded.  The  hand-book  of  stations 
shows  the  accommodation  provided  at  each  station  tor  the  different 
kinds  of-  traffic.  Mr.  Midgley  calls  attention  to  the  fact  that  the 
Trunk  Line  Association,  with  headquarters  at  New  York;  the  Cen- 
tral Freight  Association;  the  Southern  Freight  Committee,  and 
other  bodies,  would  afford  suitable  foundations  on  which  to  build 
up  clearing  houses  in  this  country.  In  the  making  of  joint  tariffs 
much  time  and  expense  could  be  saved. 


Clearing  House  Not  Needed.* 


With  the  development  of  railroads  in  the  United  States  the 
interchange  of  traffic  between  the  various  roads  necessitated  the 
devising  of  appropriate  methods  of  interline  accounting.  The  prob- 
lem was  a  difficult  one  because  of  the  great  number  of  roads  to  be 
dealt  with;  the  vast  amount  of  territory  covered;  and  the  variety 
of  accounts  to  be  considered.     ... 

As  the  general  use  of  coupon  tickets  has  enabled  the  railroads 
to  ticket  passengers  over  many  roads  on  one  ticket,  issued  at  the 
point  of  departure,  so  the  general  use  of  standard  forms  and  ap- 
proved methods  has  made  it  possible  to  forward  freight  to  any 
point  in  the  United  States,  Canada  or  Mexico,  over  several  roads, 
on  one  waybill.  The  American  system  of  railroad  accounting  en- 
ables two  or  more  roads  to  transact  their  joint  business,  retain  full 
and  exclusive  possession  of  their  records,  and  settle  balances 
promptly. 

Something  has  been  said  of  late  about  the  establishment  of 
a  general  railroad  clearing  house  for  the  settlement  of  interline 
freight,  passenger,  car,  claim  and  other  accounts,  modeled  after 
the  English  system.  A  comprehensive  understanding  of  the  prob- 
lem in  all  its  details  will  reveal  the  undesirability  of  this  as  well 
as  its  increased  cost.  A  synopsis  of  the  methods  employed  in 
handling  some  of  the  principal  interline  traffic  accounts  will  serve 
to  illustrate  their  simplicity,  as  well  as  the  effective  and  economical 
manner  in  which  settlements  are  made. 

When  freight  traffic  is  way-billed  through  over  two  or  more 
roads,  the  accounting  officer  of  each  road  interested  in  the  reve- 
nue is  furnished  with  manifold  copies  of  the  waybills  made  from 
day  to  day,  thus  enabling  him  to  critically  examine  the  individual 
transactions,  and  in  connection  with  junction  reports  showing  the 
traffic  passing  to  and  from  his  line,  to  fully  protect  the  revenue 
of  his  company.  These  waybills  and  reports  constitute  a  perma- 
nent record  of  the  business.  The  original  waybills  are  verified  at 
destination  and  examined  in  order  that  any  changes  made  en  route, 
such  as  weighing,  inspection,  etc.,  or  on  account  of  errors,  may  be 
passed  upon.  In  the  event  any  changes  have  been  made,  a  cor- 
rection notice  is  sent  to  each  road  interested  in  order  that  its 
records   may   be  completed. 

Statements  of  the  business  are  compiled  by  the  destination 
road,  manifold  copies  being  made  for  the  roads  interested  in  the 
revenue,  which  is  apportioned  to  the  several  companies.  These  ab- 
stracts are  accepted  as  rendered,  and  settlement  of  balances  made 
by  sight  draft  not  later  than  the  25th  of  the  succeeding  month, 
any  errors  being  adjusted  in  subsequent  settlements.  Thus,  each 
accounting  officer  is  enabled  to  determine  the  revenue  accruing  to 
his  company  from  interline  waybilling  at  the  earliest  possible  mo- 
ment and  is  in  possession  of  all  the  data  necessary  for  the  com- 
pilation of  required  statistical  information. 

Economical  and  successful  management  depends  largely  on  the 
promptness  with  which  the  results  of  operation  are  ascertained. 
Furthermore,  the  requirements  of  various  states  are  very  exacting 
in  connection  with  the  statistical  information  which  they  de- 
mand at  stated  intervals,  often  soon  after  the  end  of  each  month, 
under  penalty  of  heavy  fines.  Time  is  an  important  factor  and  it 
is  only  through  its  most  economical  use  that  the  accounting  of- 
ficers are  enabled  to  meet  the  requirements  in  this  particular.  This 
is  especially  true  on  the  larger  roads  and  systems  traversing,  as 
many  of  them  do,  several  states. 

Correction  notices  and  statements  of  interline  account  are  made 
up  at  one  writing,  the  use  of  carbon  paper  obviating  duplication 
of  work.  The  accounts  upon  which  freight  settlements  are  based 
are  made  up  by  the  destination  road,  and  as  the  traffic  moves  in 

♦Tliis  paper  di^scribin^  the  manner  nf  settling  interline  accounts  be- 
tween railroads  in  the  T^nited  States.  Canada  and  Mexico,  was  prepared  by  a 
committee  of  the  -Association  of  -American  Bailwa.v  .\ccoimting  Officers,  .ind 
unanimously  approved  by  the  Association  at  its  meeting  held  in  Xen-  York. 
.Tune  .'30.  at  which  over  200  of  the  principal  accounting  officers  of  American 
railroads  were  present. 
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both  directions  the  expense  and  labor  of  writing  up  the  accounts 
is  thus  equitably  divided. 

The  apportionment  of  the  revenue  from  interline  ticket  sales 
and  the  settlement  of  balances  by  sight  drafts  are  accomplished 
promptly  without  friction  or  duplication,  as  are  the  freight  ac- 
coun'.s,  and  almost  as  early.  By  a  similar  process  reports  of  car 
service  (per  diom  and  otherwise)  and  interline  freight  claims  are 
exchanged  and  balances  settled  by  sight  drafts. 

It  has  b>  en  claimed  on  behalf  of  a  railroad  clearing  house  that 
it  would  lessen  the  number  of  drafts,  bills  anil  vouchers  required 
to  be  made.  Under  our  system  the  number  of  drafts  is  reduced 
to  the  minimum,  and  few  if  any  bills  or  vouchers  are  necessary, 
and  the  labor  and  expense  incident  to  the  actual  making  of  the 
settlements  is  so  small  that  a  separate  agency  to  handle  them  must 
necessarily  increase  the  cost. 

It  has  been  claimed  that  a  clearing  house  would  facilitate  and 
expedite  the  settlement  of  interline  accounts  and  do  away  with 
much  duplication  of  work.  This  is  directly  contrary  to  the  fact; 
it  would  involve  both  delay  and  increased  cost.  It  has  also  been 
compared  to  the  various  bank  clearing  houses  which  exist  in  the 
great  commercial  centers,  but  that  any  similarity  could  exist  be- 
tween a  general  railroad  clearing  house  and  a  bank  clearing  house. 
is  fallacious  on  its  face.  Bank  clearing  houses  are  limited  to  the 
city  in  v/hieh  they  are  located,  while  railroads  extend  from  one  end 
of  the  country  to  the  other.  Business  to  be  settled  through  any 
bank  clearing  house  can  be  assembled  at  a  moment's  notice,  while 
it  would  take  days  to  assemble  the  business  which  it  is  sought  to 
settle  through  a  general  railroad  clearing  house.  Furthermore,  the 
bank  clearing  house  disposes  of  its  transactions  daily  through  the 
intervention  of  the  parties  directly  interested  and  the  items  which 
enter  into  its  settlements  do  not  have  to  be  subdivided  or  appor- 
tioned,  whereas   the   business   which    would    be    settled    through   a 


The  New  Manhattan  Terminal  for  the  Brooklyn    Bridge. 


On  July  7,  the  Board  of  Estimate  and  Apportionment  of  the 
City  of  New  York  finally  approved  a  plan  for  enlarging  and  re- 
building the  New  York  terminal  of  the  Brooklyn  Bridge,  and  it 
is  expected  that  work  on  the  foundations  of  the  buildings  will  be 
begun  within  a  year.  There  have  been  innumerable  plans  pro- 
posed for  improving  the  congested  trafiBc  conditions  at  ine  ends  of 
the  bridge,  many  of  which  were  impracticable  and  well  nigh  im- 
possible of  application  on  account  of  their  cost.  The  Bridge  De- 
partment engineers  have  worked  over  the  problem  for  the  last  six 
years  and  many  other  engineers  have  planned  schemes  which  they 
have  exploited  in  the  technical  papers  and  elsewhere  but  no  two 
were  agreed  on  even  the  same  general  plan.  Former  Bridge  Com- 
missioner Lindenthal  drew  up  a  plan  two  years  ago  which  contem- 
plated the  erection  of  an  enormous  station  and  city  office  building 
on  the  ground  bounded  by  Center,  Reade,  Duane  and  Pearl  streets 
and  Park  Row.  The  plan  as  finally  approved  is  substantially  the 
same  as  the  one  proposed  by  him  except  that  the  building  to  be 
erected  will  be  used  exclusively  for  a  bridge  station. 

The  accompanying  illustrations  show  the  general  appearance 
of  the  proposed  new  station  and  the  arrangement  of  tracks.  The 
present  terminal  will  be  entirely  abandoned  and  a  handsome  and 
imposing  building  will  be  erected  east  of  Center  street.  This  build- 
ing will  have  a  basement  below  the  street  level  into  which  the  loop 
tracks  for  the  trolley  cars  running  over  the  bridge  will  be  run. 
The  ground  level  floor  will  provide  tor  large  waiting  and  assembly- 
spaces  T/ith  ample  entrances  from  the  street  for  the  collection  and 
distribution  of  passengers  going  and  coming  over  the  bridge.  Park 
Row  and  Chambers  street  will  be  carried  through  the  building 
under  wide  arches.  A  second  or  gallery  floor  at  about  the  eleva- 
tion of  the  mezzanine  floor  of  the  present  station  will  provide  for 


Elevation  of   Proposed    New  Terminal  for  the   Brooklyn    Bridge. 

general  railroad  clearing  house  would  be  composed  of  innumerable  the  distribution  of  passengers  coming  from  the  street  and  from  the' 

items  from  railroad  companies  widely  separated.  Manhattan    Elevated    trains    to    the    elevated    trains    running    over 

If.  in  order  to  obviate  this,  clearing  houses  were  established  in  the  bridge.     The  third  floor  will  be  the  main  station  floor  and  will 

different  sections  of  the  country  the  delay  of  final  settlements  and  contain   the   tracks   and   platforms   for   the   bridge   elevated   trains., 

the  expense  would  be  still  further  increased,  as  it  would  necessarily  This  will  have  a  great  height  in  order  to  give  adequate  light  and 

involve   inter-accounts    between    the   various   clearing  houses,    thus  ventilation.     Ample    and    commodious   stairways    will    be    provided 

further  duplicating  and  delaying  the  work.     The  necessity  of  con-  from  the  ground  floor  to  the  basement  and  to  the  gallerv  floor  and 

tinually   referring   to   the   various   accounting   departments   and   to  from  the  gallery  floor  to  the  main  track  floor.     Independent  stair- 

the  agents,   regarding  parUcular   items  in   the  accounts   which   re-  ways  and  elevators  reaching  the  basement  and  upper  floors  will  be 

quire   explanation,   would   still   further   complicate   and   retard   the  built  along  the  east  side  of  the  building. 

In  <!.,nr.,,,-t  «f  *!,„  „„„*  „*■       *!,  *  ..u        .,,,•,.         .     ^  "^^^   principal    features   to    recommend    this   plan    are    that    it 

in  support  of  the  contention  that  the  establishment  of  a  gen-  provides- 
eral   railroad  clearing  house  is  desirable  reference  has  been  made 


to  the  Central  Railway  Clearing  House  at  Buffalo,  and  the  Star 
Union  Line  at  Pittsburg.  As  a  matter  of  fact  these  are  simply  ad- 
juncts to  the  accounting  departments  of  affiliated  roads  and  accom- 
plish only  such  results  as  are  as  quickly  and  economically  worked 
out  by  the  accounting  departments  of  many  companies  similarly 
situated. 

To  sum  up: 

First.— The  expense   of   the   traffic   department  of  the   English 


(1)  For  an  ornamental  approach  to  the  bridge  in  keeping 
with  the  other  surrounding  city  buildings. 

(2)  For  the  free  extension  of  Park  Row  and  Chambers  street 
under  the  building. 

(3)  For  unobstructed  access  to  the  trolley  loops  and  to  the- 
bridge  elevated  trains  as  well  as  to  the  Manhattan  Elevated  trains 
on   Park  Row. 

(4)  For  the  assemblage  of  passengers  taking  bridge  trains  an: 


Clearing  House  is  approximately  1  per  cent,  of  the  revenue  handled,     separate  platforms,  avoiding  the  confusion,  discomfort  and  danger 


A  similar  institution  in  America  would  be  an  almost  wholly  addi- 
tional expense  to  the  railroads  which  now  do  all  their  accounting 
(including  revenue,  disbursements  and  statistics)  for  less  than  1 
per  cent,  of  their  earnings. 

Second.— There  would  be  serious  delay  in  arriving  at  actual 
earnings  and  other  statistical  figures  for  our  own  use  and  for  re- 
ports to  Interstate  and  State  Commissioners. 

Third.— We  feel  assured  that  if  interline  accounting  in  England 
had  reached  the  same  state  of  efficiency  it  has  in  America,  the  clear- 
ing house  would  never  have  been  started. 


of  the  present  station   where   this  separation  is  impracticable. 

The  new  station  will  provide  the  same  number  of  trolley  car- 
loops  as  in  the  present  station  and  eight  loading  platforms  for  ele^ 
vated  trains,  permitting  the  handling  of  about  twice  the  number- 
of  passengers  as  is  now  possible.  At  present  the  number  of  trains 
which  can  be  handled  over  the  bridge  is  limited  by  the  capacity  of 
the  station.  With  the  new  station  the  number  of  trains  will  he- 
limited  by  the  capacity  of  the  bridge,  which  can  be  greatly  In- 
creased over  what  it  is  at  present. 

The    architectural    features    of    the    new    terminal    have    been' 
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Ground    Plan    of   Proposed    New   Terminal. 


Track  Arrangement  for  Trolley  and  Elevated  Cars  in   Proposed  New  Terminal. 
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worked  out  by  Carrere  &  Hastings.  It  is  estimated  that  the  work 
will  cost  13,000,1100  exclusive  of  the  cost  of  land,  most  of  which  has 
already  been  acquired  by  the  city.  Two  years  is  the  time  esti- 
mated for  comjjletion  after  beginning  the  work,  so  that  the  new- 
station  should  be  in  use  by  1!)08. 

We  are  indebted  to  Bridge  Commissioner  Best  for  the  illustra- 
tions. 


A  Semaphore  With  a  Vertical  Motor. 


The  General  Railway  Signal  Company,  of  Buffalo,  is  now  using 
in  its  all-electric  interlocking  plants  a  semaphore  signal  worked  by 
a  motor  of  new  design,  and  the  mechanism  is  shown  in  the  accom- 
panying engravings.  The  motor,  the  axis  of  which  is  vertical,  is 
in  the  bottom  of  the  box.  as  shown  in  Fig.  3;  and  it  lifts  the  ver- 
tical rod,  which  throws  the  signal  to  the  all-clear  position,  by  turn- 
ing the  screw  which  is  seen  in  Pig.  4.  The  weight  rests  on  ball- 
bearings. It  will  be  seen  that  the  apparatus  as  a  whole  has  a  very 
neat  and  compact  appearance;  and,  as  shown  in  Fig.  1,  the  case 
enclosing  it  is  unusually  narrow,  so  that  the  signal  can  be  set  be- 
tween tracks  where  a  wider  box  could  not  be  used.  The  mechanism 
case  opens  both  front  and  back,  affording  easy  access  to  all  parts. 


It  provides  for  throwing  the  arms  to  the  stop  position  by  the  usual 
electric-slot  arrangement.  Where  the  slot  is  not  used  the  dash 
pots  are  omitted.  For  a  one-arm  signal  the  apparatus  is,  of  course, 
simpler  than  that  shown  in  Fig.  4. 


Road  Tests  of  the  B.  &  O.   Mallet  Compound. 


The  Mallet  articulated  duplex  compound  locomotive,  No.  2.400, 
which  was  built  at  the  Schenectady  works  of  the  American  Loco- 
motive Company  for  the  Baltimore  &  Ohio,  is  the  largest  locomo- 
tive yet  built.  It  w-as  completed  about  a  year  ago  and  was  ex- 
hibited at  the  Louisiana  Purchase  Exposition  at  St.  Louis  during 
the  summer.  At  the  close  of  the  Exposition,  the  locomotive  was 
brought  ea^^t  and  assigned  to  the  Connellsville  Division  of  the  Balti- 
more &  Ohio  to  assist  heavy  freight  trains  over  the  mountain.  It 
was  put  into  regular  service  on  Jan.  6,  1905,  and  during  the  first 
five  months  made  about  13,500  miles. 

The  object  in  building  such  a  mammoth  locomotive  as  this  is 
was  to  balance  the  amount  of  power  available  on  the  division  on  the 
up  and  down  grades  and  to  reduce  the  number  of  locomotives  and 
train  crews  required  to  handle  the  heavy  slow  freight  tonnage  over 
the  mountains.  The  division  on  which  it  is  working  has  heavy 
grades  and  therefore  maximum  adhesive  weight  was  necessary,  and 
this  weight  had  to  be  distributed  over  a  short  rigid,  and  a  long  flex- 
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General    Railway  Signal   Company's   Vertical-Motor   Semaphore. 

The  simple  and  substantial  lock  for  the  case  is  shown  in  Fig.  2. 

The  mechanism  is  arranged  symmetrically  about  a  vertical  cen- 
ter line  and  it  is  of  simple  and  pleasing  design,  strong  and  well 
made.  The  motor  case,  at  the  extreme  base,  is  waterproof  and 
frost  proof.  The  armature  shaft  is  direct-connected  to  a  vertical 
screw  operating  a  ball-bearing  nut  which  when  rotated  in  one 
direction  by  the  motor  raises  one  of  the  vertical  rods  to  clear  the 
signal  arms.  When  the  signal  arm  is  fully  cleared  the  current  is 
cut  off  from  the  motor  and  is  applied  to  a  magnetic  brake  which 
holds  the  arm  clear.  When  the  arm  is  to  be  restored  to  the  stop 
position  the  current  is  cut  off  the  brake  and  the  downward  thrust 
of  the  counterweighted  vertical  rod  rotates  the  armature  backward 
by  means  of  the  ball-bearing  nut,  and  generates  current  for  giving 
the  "indication." 

The  signal  is  locked  in  the  stop  position  by  a  simple  device 
and  in  the  case  of  two  arm  signals  the  arras  are  interlocked  so 
that  when  one  is  cleared  the  other  remains  locked.  There  are  no 
moving  wires  in  the  mechanism  and  all  mechanical  parts  are  gal- 
vanized to  prevent  rust,  in  addition  to  which  a  canopy  is  so  placed 
as  to  prevent  drippings  from  condensation  falling  on  the  mechanism 

By  exchanging  standard  parts  this  signal  can  be  converted  from 
a  single  arm  to  double  arm,  or  to  a  60  deg.,  75  deg.  or  90  deg  throw 
and  can  be  made  slotted  or  non-slotted  as  desired.     It  can  also  be  ■ 
operated  as  either  a  two-position  or  three-position  signal 

Fig.  4  is  a  rear  view  of  the  mechanism  for  a  two-arm  signal 


Mechanism  for  Two-Arm   Signal. 

ible  wheel  base,  as  the  curvature  is  sharp,  in  one  place  being  9  deg. 
and  at  another  point  on  a  reverse  curve  on  the  heaviest  grade  7 
deg. 

A  complete  description  of  engine  No.  2,400  was  given  in  the 
Railroad  Gazette,  May  27,  1904,  but  it  may  be  well  to  give  here  the 
principal  weights  and  dimensions,  which  are  as  follows: 

Weight  la  working  order,  on  all  drivers 334,500  lbs. 

Weight,   total,  including  tender  loaded 479.500    " 

Wheel    base   of   engine    30  ft.  8  In. 

Rigid  wheel   base    10  ft. 

Diameter  of   drivers    57  in. 

Cylinders,    stroke    32  in. 

Cylinders,   diameter   20  in.  and  32  in. 

Heating  surface,   total    5,585.7  sq.  ft. 

Grate  area    72.2  sq.  ft. 

The  total  weight  is  about  193,500  lbs.  less  than  the  combined 
total  weights  of  two  of  the  largest  consolidation  locomotives  used 
on  the  same  division.  While  the  drawbar  pull  behind  the  tender 
of  two  of  the  largest  consolidation  engines  is  about  79,400  lbs.,  the 
drawbar  pull  of  engine  No.  2,400  is  74,000  lbs.  when  working  com- 
pound and  84.000  lbs.  when  working  simple.  Two  of  the  consolida- 
tion locomotives  double-heading,  can  take  a  train  of  loaded  steel 
hopper  cars  of  100.000  lbs.  capacity  weighing  about  2.025  tons  up 
the  mountain.  Engine  No.  2,400  and  one  consolidation  can  haul 
3.210  tons  up  the  same  grade.  These  comparative  figures  are  based 
PB  engine  performances  at  10  miles  an  hour  under  fair  weather 
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and  rail  conditions,  good  aveijage  coal,  and  with  engine  No.  2,400  the  boiler  or  machinery  of  the  locomotive,  and  the  waste  was  that 
working  compound.  {  relieved  through  the  pop  valves,  from  injector  overflow,  on  account 
The  performance  of  the  |Iallet  compound  during  five  months  of  condensation,  using  heaters  on  injectors,  and  other  similar  causes 
of  hard  service  has  demonstrated  that  the  various  special  features  due  to  winter  weather  and  freezing  conditions.  There  were  no 
which  have  been  combined  in  its  design  will  give  satisfactory  re-  failures  or  delays  on  account  of  the  locomotive,  except  for  fire  clean- 
suits  from  an  operating  standpoint.  The  articulated  wheel  and  ing,  which  work  was  performed  at  the  termination  of  the  run. 
cylinder  arrangement,  as  well  as  the  duplex  compound  system  with  In  mountain-helper  service,  locomotives  are  frequently  required 
its  intercepting  valve  and  simpling  gear  device,  Walschaert  valve  to  remain  at  work  for  long  periods  between  fire  cleanings,  and  dur- 
gear,  combination  hand  and  power  reversing  gear  and  flexible  in-  ing  such  intervals  with  the  forcing  of  fires  to  the  maximum,  and 
termediate  receiver  and  exhaust  pipes,  have  all  given  complete  sat-  pushing  trains  up  the  grade,  together  with  drifting  down  grade, 
isfaction  and  caused  no  trouble.  The  engine  takes  curves  well  when  and  long  time  between  trips,  there  is  consideralile  opportunity  for 
moving  ahead  or  backing  up  and  there  has  been  very  little  flange  variation  in  the  temperature  in  the  fire-box  and  flues,  which  would 
wear,  although  all  driving  wheels  have  flanged  tires.  The  steaming  tend  to  cause  leakage  and  failure.  Under  such  conditions,  however, 
capacity  of  the  boiler,  working  of  frictional  parts,  cylinder  packing,  engine  No.  2,400  has  been  able  to  meet  the  requirements,  and  at  the 
piston  and  slide  valves  and  other  features  of  the  design  have  given  same  time  make  use  of  an  ordinary  grade  of  run-of-mine  bituminous 
no  trouble.  coal,  and  maintain  ample  boiler  pressure  at  all  times. 

This  engine  has  tubes  2%  in.  in  diameter  and  21  ft.  long,  but  

no    difficulty   has   been   experienced    with    choked   flues    or    leaking 

tubts  or  firebox  sheets,  nor  has  there  been  any  trouble  on  account  Transportation  of  Explosives  on  the  P.  R.  R. 

of  priming  or  defective  lubrication  in  the  cylinders.     Some  changes  

in  the  minor   details   might  be   desirable   if   more   engines  of  this  The  Superintendent  of  Freight  Transportation  of  the  Pennsyl- 

type  are  built  in  the  future,  but  as  a  whole  the  design  has  proved  vania  Railroad  has  issued  a  circular   (No.  174  A)   giving  elaborate 

very  satisfactory  for  the  work  which  is  being  done.     The  cost  of  regulations  for  the  transportation  of  explosives.     This  is  a  carefully 

maintenance  remains  for  future  performance  to  determine,  but  from  prepared   document,  and  only  lack  of  space  prevents  reprinting  it 

present  indications    the  cost  per  ton-mile  hauled  will  not  be  greater  ^ere  in  full.    For  transportation  purposes  explosives  are  divided  into 

than  that  for  consolidation  engines  engaged  in  similar  helper  service.  3;^   groups:      Common    black    powder;    high   explosives;    smokeless 

When  operating  over  the  ConnellsviUe  Division,  which  has  both  ponders;    fulminates;    ammunition:    fireworks.     Detailed   instruc- 

evel  track  and  long  heavy  grades,  the  Malle    compound  has  used  tj^^^  ^.^     i^^^  concerning  each  class,  and  the  nature  of  the  article 

less  coal   per  ton-mile  than   the   simple  consolidation   engines  now  j^  ^.j^g     described.    The  road  prefers  that  black  powder  be  shipped 

in  service,  and  when  operated   on   comparatively  level  divisions  it  j^  ^^^^^^   ^^^^3  ^,.  ^^^^      ^^,^   ^^^^^   .^^^  ^^^^^  ^,.             ^j„  ^^ 

consumes  materially  less  coal  per  ton-m.le     The  following  data  are  ,,^^3;^^^  .^  ^^j,  ^          ^^^  ^  ^^^^  .^  prescribed.     Such  a  cask  filled 

the  average   results   obtained   on   several   through   runs   during  the  •*!,     „    j     *  tu        „          ■   ui        ^^           ^             ,.      -iv,  ^     j      j 

v.,      „  T                -.nn-             i,.     J.    •  .       T,  i           ^         ,,     .,,          ,  with  sand  of  the  same  weight  as  the  powder  must  withstand  a  drop 

month  of  January,  190o,  over  the  division  between  ConnellsviUe  and  „f  f„       *     »   „              ■,<,».            *       a      T,rti,   «                 ^■ 

_     ,          ,         ,   „          ,,     •,,          J   o      J   n  i.  I,    ii,                »,  .        X,  ot  four  feet  on  a   rail  aild  not  be   ruptured.     With  few  exceptions 

Rockwood  and  ConnellsviUe  and  Sand  Patch,  the  runs  being  from  ,     .        „     »  ,,         ^  .           ,             „       ^            1.1.,  ,,            i,      tt-  1 

.                 .                                                                                "  explosives  must  be  put  in  i)ackages  of  not  over  100  lbs.  each.     High 

explosives  will  not  be  received  if  they  contain  over  60  per  cent,  of 
Running  time  r.  hrs.  L'n  mins.  nitroglycerin  (except  gelatine  dynamite).  Gun  cotton  and  smoke- 
Time  lost  by^stops  .!        ,!8     ••  jggg  powder  must,  when  shipped,  have  a  certain  percentage  of  water. 

Speed  while  running,  miles  per  hour  9.7  The  term  fulminates  does  not  include  percussion  caps,  etc.;  it  means 

Tempeiatuie  of  .ntmosphere 33  degs.  F.  fulminate  of  mercury  in  bulk.     Fulminate  of  mercury  must  have  25 

Temperature  of  feed  water   33  degs.  F.  p^j.  ^.^^^    ^^  ^^^^^  ^^^  ^p  p^^  j^^  ^  ^-^^^^.^.  ^.^„      .p^j^  ^^^^gj  ^^  p,j^  ,^^  ^ 

Khidoffuel  u.sed Kit„mino,,s,^.-,l,ont  4n  per  reui.  volatile,  run-of-mine  rubber  bag,  which  must  then  be  filled  with  water  and  securely  tied. 

Pounds  of  coal  used  per  trip 24,900  lbs.  The  rubber  bag  and  its  contents  must  then  be  put  into  a  tight  cask, 

consumed  per  sq.  ft.  grate  area  per  hour 61.8"  packed   around   with  sawdust,   and   the  cask  filled   with   water  and 

"          "              ",         •""''  ??''®  '"j  :■■•'.•, ti^   „  bunged  and  sealed  up.    Ammunition  for  Government  use  is  not  dealt 

per  thousand   ton-miles    215  .,.,..,„, 

Number  of  loaded  cars  hauled 34  with  in  this  circular.     Fire  works  must  be  packed  m  tight  wooden 

Number  of  empty  cars  hauled 0  boxes.     Fulminate,  ammunition   and   fireworks  must  not  be  loaded 

Gross  tonnage  per  train  (in  tons  of  2,000  lbs.) ^i^'J^^  With  each  other  nor  with  the  Other  classes  named. 

Maximum  boiler  pressure    230  lbs.  ^      ,      j        ^           ■      .              .,,    ,                ■       ,               ,                         „ 

Minimum  boiler  pressure  202    '■  Carloads  of  explosives  will  be  received  any  day  except  Satur- 

Average  boiler  pressure  220    "  day.  but  less  than  carloads  only  on  Mondays  and  Thursdays.     Am- 

Pounds  of  water  evaporated  per  pound  of  coal 6.4"  munition  and  fireworks  are  received  at  any  time. 

Pounds  of  water  evaporated  per  lb.  of  coal,  from  and  at  212  deg.  P.  .          7.9  „v.-                     j              *      i,           i.        ■                 j.-^      i            „     •             i- 

Minimum  gradient  on  line.? Level.  Shippers   and   agents   have   to   sign    certificates    of    inspection. 

Maximum  gradient  on  line 1  per  cent.  Agents  must  send   copies  of  this  circular  to  all  shippers   of  explo- 

Average  gradient  on  line  0.5  per  cent,  sives.     Sections  23  and  25  say: 

On  the  1  per  cent,  grade,  which  is  6 1/2  miles  long,  engine  No.  23.  Only   steel  underframe   box  cars,  equipped  with  air-brakes 

2,400  was  assisted  by  one  of  the  regular  consolidation  type  locomo-  ,„  condition  for  service,  and  which  have  been  specially  selected  and 

tives.     On  all  other  portions  of  the  line,  where  the  gradients  range  specially  inspected,  will  be  used  in  the  transportation  of  the  first 

from  1  per  cent,  for  a  distance  of  one  mile.  .75  per  cent,  for  a  dis-  f^ur  groups  of  explosives  in  lots  of  5,000  pounds  or  over,  and  they 

tance  of  five  miles,  .68  per  cent,  for  a  distance  of  two  miles,  and  ^^^^  ^^  in   grst-class  condition   in  every  respect,  both   inside  and 

other  grades  average  from  .3  per  cent,  to  .5  per  cent.,  the  compound  outside.     The  following  points  must  be  carefully  looked  after:     The 

handled  the  train  alone.  pg^r  must  in  no  case  have  loose  boards  or  cracks  in  the  roof,  sides 

The  performance  of  this  locomotive  for  24  consecutive  trips—  ^^  gnds,  and  the  doors  must  be  shut  so  closely  that  no  sparks  can 

helping  trains  and  operating  over  a  total  distance  of  14.8  miles  up  ggj  ;„  at  the  joints.     When  these  explosives  are  loaded  in  carloads 

the  mountain,  the  first   8.3  miles  of  gradient  ranging  from   .2  per  ^^^      ^^^^^     ^„^     ^^     stripped,     except     when     the     cars     are 

cent,  to  ^.5  per  cent.,  and  the  remaining  6.5  miles  being  1  per  cent,  equipped    with    Wagner   doors,   which   must   not   be   stripped.      The 

averaged  as  follows:  journal  boxes  and  trucks  must  be  examined,  and  so  cared  for  as  to 

Running  time   1  hr.    4.j  mips,  reduce  to  a  minimum  the  probability  of  hot  boxes  or  other  failure. 

Time  lost  by  stops X  "I.^-    ,     ..  requiring  the  car  to  be  set  off  before  reaching  destination.     The  car 

Total  time  of  trip ■*            r  •*            "                                                                            ,,,          ,                  „,. 

Speed  while  running,  miles  per  hour  9.1  must   be  carefully  swept  out  before  it  is  loaded   and   a  careful  in- 

Temperature  of  atmosphere   17  deg.  F.  spection  made  of  the  inside.     Holes  in  the  floor  or  lining  must  be 

Temperature  of  feed  water    33  deg.  F.  j.epaired  and  special  care  taken  to  see  that  there  are  no  projecting 

Kind  of  coal  used Bituminous,   about  20  per  cent,  volatile,   run-ot-mme  ^^.j^  ^^  ^^j^^    ^^  pj^^^^  ^^  ^^^^^  ^,^j^^  ^^^  ^^^.j.  j^^^^  ^^^  produce 

Pounds  of  coal  consumed  per  trip 8.225  lbs.  holes  in  packages  of  explosives  during  transit.     Short  pieces  of  hard 

Pounds  of  coal  consumed  per  sq.  ft.  of  grate  area  per  hour 66    "  wood,   two-inch   plank,   must   be   spiked   to   the  floor   over   the   king 

Pounds  of  coal  consumed  per  mile  run  •.••-• ont  -"  bolts  or  draft  bolts  to  prevent  possibility  of  their  wearing  through 

Pounds  of  coal  consumed  per  thousand  ton-miles 3OS.0         .,       a  j.*ii,i  c  i„  k„ *    „      !„„ ^,f„„ 

Number  of  loaded  cars  per  train  39  the  floor  and  into  the  packages  of  explosives.     Agent  or  inspector 

Number  of  empty  cars  per  train  None  must  examine  cars  and  sign  C.  T.  477  before  permitting  the  cars  to 

Gross  tonnage  per  train   (in  tons  of  2,000  lbs.) 2.040  -^^  loaded  or  despatched 

Mrni^irbXr''p''re?su"re'.  ■.•.•.•.■.•.■.■.■.•.•.■.■.■.■.■.•.•.■.■.".■.■.■.•.■.■.■.■.■.■.■.•.■.■.■.•.    fss""'  25.  In  handling  packages  of  explosives  at  stations  and  in  cars. 

Average  boiler  pressure    218    "  the  greatest  care  must  be  taken  to  prevent  their  falling  or  getting 

Pounds  of  water  evaporated  per  pound  of  coal 5.4  shocks   in   any   way.   and   they  must   not  be  thrown   or   dropped,   but 

Pounds  of  water  evaporated  from  and  at  212  deg.  F..  per  lb.  of  coal 6.7  ^          ,              nrantirnblp  he  naqqed   from   hand  to  hand    or   carried 

Total  amount  of  water  used  while  running  39.142  lbs.  ™"St  as  tar  as  practicable  De  passed  trom  nana  to  nana,  or  carriea 

Total  amount  of  water  used  during  stops  6.652    "  by  one  or  more  persons,  and  must  not  be  rolled  on  the  platform  or 

Total  amount  of  water  used  during  trip 45,794    "  car  floor   unless  they  are  so  heavy  that  this  cannot  be  avoided.    The 

Per  cent,  of  total  amount  of  water  used  while  locomotive  was  standing  14.5%  ^^^^^  ^^3^  ^j^^^gg   careful   men   to  handle  explosives,  must  see  that 

One  engineer  and  one  fireman  were  used  on  all  of  these  tests  the  platform  and  feet  of  the  men  are  as  free  as  possible  from  grit, 

to  operate  the  locomotive  during  each  trip.     During  the  tests  there  and  must  take  all  possible  precautions  against  fire.    No  unauthorized 

were  no  fire-box,  boiler  tube,  or  other  water  or  steam  leaks  around  person  must  have  access  to  the  explosives  at  any  time  while  they 
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are  on  the  propert.v  of  the  company.  Should  any  packages  of  high 
explosives  when  offered  for  shipment  show  outward  signs  of  any 
oily  stain  or  other  indication  that  absorption  of  the  liquid  part  of 
the  explosive  in  the  absorbent  material  is  not  perfect,  or  that  the 
amount  of  the  liquid  part  is  greater  than  the  absorbent  can  carry, 
the  packages  must  be  refused  in  every  instance,  and  must  not  be 
alloiccd  to  remain  on  the  property  of  the  company. 

A  rub1)er  stamp  is  prescribed  for  stamping  a  certificate  on  the 
way  bill  and  on  the  car  card.    Section  30  says,  in  part: 

30.  C%)  Not  more  than  one  car  carded  with  C.  T.  81  will  be 
handled  in  a  train  for  through  road  movement  (except  by  permis- 
sion of  the  Superintendent  Freight  Transportation).  Such  train 
must  not  consist  of  more  than  thirty  (30)  cars,  two-thirds  (%)  of 
which  must  be  air-brake  cars  in  service.  A  car  carded  with  C.  T.  81 
must  lie  placed  as  near  center  of  train  as  possible,  but  never  closer 
than  Icn  (lU)  cars  from  the  engine.  It  must  be  placed  between  two 
box  cars  in  good  condition  not  loaded  with  oil  or  other  Inflammable 


car  between.  When  this  is  not  possible  in  placing  cars  on  a  siding, 
a  rope  or  pole  may  be  used,  but  a  flying  suitch  must  not  he  made 
under  any  circumstances.  Other  cars  must  not  be  allowed  to  strike 
a  car  carded  with  C.  T.  81.  They  should  be  so  placed  in  yards  or  on 
sidings  that  they  will  be  subject  to  as  little  handling  as  possible 
and  removed  from  all  danger  from  fire. 

Finally,  instructions  are  given  for  dealing  with  cars  of  explo- 
sives In  case  of  a  wreck.  Damp  earth  mixed  with  explosives  helps 
to  render  them  safe  from  fire,  sparks  or  blows.  Where  fulminate 
has  been  scattered  on  the  ground  it  is  necessary  to  saturate  the 
ground  with  oil. 

Box  Cars  for  the  Argentine  State  Railways. 


The  recent  large  order  for  cars  given  to  the  Middletown  Car 
Works,  Middletown,  Pa.,  included  besides  100  gondolas  and  150  flat 
cars    250  box  cars  of  66,000  lbs.  capacity.     The  flat  cars  and  gon- 


Steel    Underframe    Box   Car  for   the   Argentine   State    Railways. 


material,  lumber,  or  other  articles  liable  to  break  through  end  of 
car  from  rough  handling. 

(b)  Cars  carded  with  C.  T.  81  handled  in  shifting  or  distributing 
trains  may  be  handled  more  than  one  car  per  train,  provided  train 
does  not  consist  of  more  than  thirty  (30)  cars  and  that  all  air- 
brakes in  condition  for  service  are  used.  Cars  should  be  handled 
as  near  center  of  train  as  possible. 

(c)  In  handling  cars  carded  with  C.  T.  81  in  yards  or  placing  on 
sidings  to  unload,  they  must   be  coupled   to  engine  protected  by  a 


dolas  have  been  illustrated  and  described  in  the  Railroad  Gazette, 
March  3  and  May  5,  1905,  and  as  the  details  of  the  underframing 
of  the  box  cars  are  essentially  the  same  as  for  those  already  illus- 
trated, drawings  have  been  omitted  here.  These  box  cars  are  32  ft. 
10%  in.  long,  7  ft.  2%  In.  wide,  and  7  ft.  3  in.  high,  inside.  They 
have  steel  channel  underframes,  made  up  of  two  10-in..  15-lb.  chan- 
nel center  sills  placed  back  to  back  14  in.  apart  and  boxed  in  with 
top  and  bottom  cover  plates  for  19  ft.  11  in.  of  their  length  between 
bolsters,   two   12-in.,   20.5-lb.   channel   side   sills   and   bent   plate   end 


Underframe   of  33-ton    Box  Cars  for  the  Argentine   State   Railways. 
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sills  with  diaphragm  bolsters  aijd  cross-bearers.    The  upper  framing    protect  their  interests  and  defend  their  matorials  by  means  of  test- 


is of  wood  except  the  roof  caijlins,  which  are  2-in.  x  2-in.  x  %in. 
angles  bent  to  the  proper  curvalture  of  10  ft.  radius.  The  posts  and 
braces  are  framed  into  the  plate  and  side  sills  with  malleable  iron 
pockets.  Inside  sheathing  is  carried  up  to  the  belt  rail  32%  in. 
above  the  floor.  The  cars  have  sliding  doors  in  each  side  6  ft.  wide 
and  6  ft.  high.  They  are  mounted  on  diamond  arch  bar  trucks  built 
for  meter  gage,  and  are  equipped  with  continuous  draft   gear,  link 


Interior  of  Box  Car  Showing  Steel  Carlins. 

and  pin  couplers,  and  are  piped  for  vacuum  brakes,  although  not 
equipped  with  diaphragms.  The  roof  is  made  of  %-in.  boards  cov- 
ered with  corrugated  ironi 

We  are  indebted  to  Mr.   George  I.  King,  Vice-President  of  the 
Middletown  Car  Works,  for  the  illustrations. 


The  Testing   Engineer. 


The  gradual  widening  of  the  scope  of  the  word  "engineer"  is 
very  interesting.  Used  apparently  as  long  ago  as  the  time  of  Will- 
iam the  Conqueror,  to  designate  men  who  had  the  ability  to  design 
and  construct  works  of  value,  such  as  castles,  or  fortifications,  or 
bridges,  especially  in  connection  with  military  affairs,  it  soon  took 
on  a  wider  meaning,  and  was  properly  applied  to  me?n  having  ability 
to  design  and  construct  works  of  practical  utility  in  times  of  peace. 
The  military  men  having  simply  been  called  "engineers,"  it  became 
desirable  to  distinguish  those  who  were  doing  similar  work  during 
peace  times,  and  they  were  called  "civil  engineers."  Primarily  ap- 
plied apparently  to  one  who  had  genius  born  in  him,  and  therefore 
who  had  within  himself  the  power  to  originate  and  to  execute  in 
course  of  time,  we  find  the  term  applied  to  those  also  who  simply 
direct,  or  carry  to  successful  conclusion  something  they  may  have 
taken  in  hand.  Indeed  at  the  present  time  the  one  who  controls 
the  machinery  of  a  ship,  as  well  as  the  one  who  handles  the  throttle 
of  a  locomotive,  is  called  an  "engineer."  And  finally  it  is  appar- 
ently no  abuse  of  words  to.  say  of  a  man  who  has  guided  any  scheme 
in  which  he  was  interested,  with  ingenuity  and  tact,  or  overcome 
obstacles  by  contrivances  and  effort,  that  he  has  successfully  engi- 
neered his  project  through.  In  view  of  these  thoughts,  we  are  per- 
haps justified  in  regarding  the  man  engaged  in  testing  as  an  engi- 
neer. 

It  is  plain  that  the  testing  engineer  acts  in  a  three-fold  capacity. 
He  is  either  an  investigator,  or  a  counsellor,  or  a  judge.  He  is  find- 
ing out  new  truths,  he  is  protecting  the  interests  of  his  client  the 
producer,  or  he  is  determining  by  his  tests  that  contracts  are  being 
fulfilled,  or  specifications  lived  up  to,  in  the  interests  of  his  client 
the  consumer.  There  are  three  kinds  of  testing  engineers,  the  unat- 
tached engineer,  the  consumer's  engineer  and  the  producer's  engi- 
neer. It  did  not  take  long  after  consumers  began  to  test  materials 
and  prepare   specifications  before   producers  found   it  necessary  to 

•Extracts  from  the  annual  address  by  President  ("has.  B.  Dudley,  of  the 
American  Society  for  Testing  Materials,  delivered  at  the  Atlantic  City  meet- 
ing June  29. 


ing  engineers  in  their  own  employ. 

What  shall  be  the  cast  of  mind,  and  what  the  mental  equipment 
of  the  testing  engineer?  We  will  perhaps  all  agree  that  he  should 
be  independent,  self  reliant,  gifted  with  the  power  of  analysi.'i  of 
tacts,  as  well  as  with  the  power  of  drawing  conclusions  from  the 
data  at  hand.  He  should  be  ingenious  in  devising  methods  to  dem- 
onstrate the  points  at  issue,  and  a  careful  observer  of  data.  He 
must  keep  himself  free  from  bias  or  prejudi(te,  and 
take  especial  pains  that  he  does  not  deceive  him- 
self. He  should  be  fond  of  experiment  and  have 
a  genius  for  it.  Above  all  he  should  be  a  thinker. 
No  man  who,  when  a  problem  is  presented  to  him. 
simply  searches  his  memory  for  whatever  he  may 
have  learned  in  the  schools,  or  picked  up  in  his 
reading,  which  bears  on  his  problem,  has  any  es- 
pecial call  to  be  a  testing  engineer.  The  power  of 
seeing  analogies  between  your  own  problem,  and 
one  that  some  one  else  has  had,  is  legitimate  and 
useful,  but  the  one  who  habitually  and  continu- 
ously approaches  every  problem  through  memory, 
or  by  studying  up  what  others  have  done,  is  far 
less  likely  to  succeed  as  a  testing  engineer  than 
one  who  habitually  attacks  a  problem  by  an  anal- 
ysis of  its  elements. 

But  if  experimenters  are  born,  not  made,  what 
can  the  schools  do  in  the  way  of  training?  Given 
fair  mental  endowment,  it  is  possible  for  the 
schools  to  make  successful  testing  engineers,  or 
to  spoil  the  material  they  start  with. 

But  the  mental  equipment  which  the  schools 
furnish  is  only  a  fraction  of  that  needed  by  the 
testing  engineer,  especially  if  it  be  his  duty  to 
defend  the  interests  of  a  great  consumer.  The 
schools  should  teach  a  young  man  how  to  learn, 
and  should  start  him  in  a  number  of  subjects,  but 
his  real  education  comes  later.  The  man  who  ex- 
pects to  reach  even  moderate  success  as  a  testing 
engineer,  must  study  harder  the  first  five  or  ten 
years  after  graduation  than  he  did  at  any  time 
while  in  school.  He  must  accumulate  experience 
by  arranging  the  information  already  acquired  by 
reading,  by  study,  and  actual  contact  with  indus- 
trial processes,  and  with  the  world's  work,  in 
every  possible  detail,  and  above  all,  a  man  must  acquire  ex- 
perience by  actual  wrestling  with  problems  that  may  be  committed 
to  his  care.  It  is  apparently  not.  essential,  in  order  to  gain  experi- 
ence, that  one  should  successfully  solve  his  problems.  Faraday  was 
accustomed  to  say  that  he  actually  learned  more  by  his  failures 
than  from  his  successes.  The  testing  engineer  should  be  an  omni- 
vorous student.  Nothing  is  too  trivial  to  interest  him,  nothing  too 
remote  from  his  present  line  of  work  to  make  a  legitimate  demand 
on  his  attention  should  opportunity  offer.  You  can  never  tell  what 
moment  you  will  need  and  badly  need  some  out  of  the  way  fact. 

In  a  broken  steel  car  axle  recently  seen,  the  break  occurred  10 
or  12  in.  from  the  end  of  the  axle.  On  examining  both  sides,  there 
was  some  appearance  of  seams,  not  radial,  but  irregularly  parallel 
to  the  circumference.  These  seams  suggested  that  probably  the  axle 
was  made  from  a-  billet  coming  from  somewhere  near  the  top  of  the 
ingot,  and  that  the  seams  were  in  some  way  connected  with  the 
pipe.  It  was  reasoned  that  if  this  were  true,  an  analysis  of  the 
metal  from  the  surface  and  from  the  center  of  the  cross  section  of 
the  axle,  would  show  segregation,  and  that  if,  for  example,  much 
higher  phosphorus  were  found  in  the  center  than  at  the  circum- 
ference, it  would  almost  be  a  demonstration  of  the  location  of  the 
billet.  Of  course  the  whole  object  of  the  study  was  to  see  if  any 
information  could  be  obtained  that  would  prevent  the  acceptance  of 
such  bad  axles  in  the  future.  It  should  be  mentioned  that  the  broken 
off  piece  was  sawed  in  two  lengthwise,  and  that  when  this  was  done, 
from  one  of  the  halves  a  core  amounting  to  about  a  third  of  the 
cross  sectional  area  actually  fell  out,  showing  that  the  seam  indi- 
cations at  the  end  were  genuine,  and  that  the  seam  did  actually 
exist.  The  analysis  above  referred  to  was  made,  and  to  our  aston- 
ishment showed  lower  phosphorus  in  the  center  than  in  the  cir- 
cumference. This  seemed  to  settle  the  question  as  to  the  relation 
between  the  seam  and  the  pipe,  and  indeed  we  regarded  it  as  con- 
clusive evidence  that  the  billet  from  which  this  axle  was  made 
was  not  taken  from  too  high  up  in  the  ingot,  but  it  left  unsettled 
the  cause  of  the  seam.  Perhaps,  however,  a  few  words  farther  on 
certain  well-known  phenomena  in  steel  metallurgy  will  help  us  in 
clearing  up  the  point.  It  is  obvious  that  if  in  a  big  ingot,  a  portion 
of  it  contains  ipore  than  the  normal  amount  of  phosphorus,  carbon 
or  sulphur,  as  is  actually  the  tact  in  the  case  of  segregation,  it  must 
follow  that  there  will  be  parts  of  the  ingot  which  will  contain  less 
than  the  normal  amounts  of  these  constituents.  It  is  generally  as- 
sumed that  the  outside  of  a  forging  like  an  axle  gives  very  close 
to  the  normal  analysis  of  the  steel,  since  from  the  method  of  manu- 
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facture  this  outei  metal  was  near  the  surface  of  the  ingot  when 
the  mtUl  was  cast,  and  consequently  cooled  too  quickly  to  permit 
peiceptible  segregation.  Also  if  we  are  right  the  analysis  or  bor- 
ings taken  from  different  parts  of  the  inner  lace  of  an  ingot  sawed 
In  two  lengthwise  for  the  purpose,  shows  that  phosphorus,  carbon 
and  sulphur,  near  the  middle  of  the  lower  third  of  the  ingot,  are 
usually  below  the  normal.  Now  since  the  phosphorus  in  the  center 
of  our  axle  was  lower  than  in  the  circumference,  it  seems  evident 
that  the  billet  from  which  it  was  made  must  have  been  from  some- 
where In  the  lower  third  of  the  ingot.  .  .  .  Seamy  bottoms  of 
ingots  are  now  usually  explained  by  wet  or  insufficiently  dried  bot- 
toms of  ingot  moulds.  The  steam  or  other  volatile  material  gener- 
ated by  the  heat  of  the  molten  metal  can  apparently  only  escape 
up  through  the  molten  metal  itself,  forcing  a  seam,  which  the  sub- 
sequent treatment  does  not  weld  up. 

Another  brief  illustration  will  perhaps  emphasize  the  importance 
to  the  testing  engineer  of  familiarity  with  the  minute  details  of 
industrial  processes.  A  couple  of  years  ago,  while  the  finishing  cut 
was  being  taken  on  a  steel  driving  axle  in  a  lathe,  the  operator 
noticed  in  the  freshly  cut  surface  what  appeared  to  be  a  small  flaw. 
On  testing  this  with  a  pin.  the  pin  disappeared,  and  quite  a  length  of 
fine  wire  followed  it.  On  taking  out  a  transverse  slice  of  the  axle 
at  this  point  a  cavity  was  found  in  the  metal,  which  would  hold 
half  a  pint  or  more.  The  walls  of  the  cavity  were  perfectly  clean 
and  bright,  and  but  for  the  fact  that  the  finishing  cut  just  happened 
to  open  up  the  cavity  a  trifle,  its  presence  would  not  have  been  sus- 
pected, and  the  axle  would  have  gone  into  service.  It  is  perhaps 
safe  to  say  that  one-quarter  or  possibly  one-third  of  the  cross  sec- 
tional area  of  the  axle  was  embraced  in  the  cavity.  We  have  seen 
a  number  of  such  cases,  and  unfortunately  the  phenomenon  is  not 
rare.  Almost  any  practical  steel  maker  when  asked  for  the  cause 
of  such  a  cavity  in  what  is  apparently  a  solid  piece  of  metal,  would 
probably  laconically  answer,  "careless  heater."  In  order  to  under- 
stand this  statement,  it  is  necessary  to  say  that  many  driving  axles, 
even  when  they  are  finished,  are  about  11  in.  in  diameter,  and  that 
the  bloom  from  which  they  are  forged  is  considerably  larger.  If 
now  such  a  bloom  w-hen  cold  is  put  into  a  hot  furnace,  the  outside 
layers  get  hot  long  before  the  inside  has  begun  to  rise  much  in 
temperature.  A  severe  strain  due  to  the  greater  expansion  of  the 
outside  layers  is  accordingly  set  up.  which  strain  is  enough  occasion- 
ally to  actually  rupture  the  inside.  Subsequent  forging  opens  out 
this  rupture  into  a  cavity.  The  rupture  is  usually  accompanied  by 
a  noise  like  a  pistol  shot.  The  unfortunate  part  of  the  business  is 
that  there  being  a  number  of  blooms  in  the  furnace  at  one  time,  it 
is  impossible  to  tell  which  one  has  yielded  to  the  strain.  As  would 
be  expected,  the  larger  the  axle  the  more  common  this  defect,  and 
we  know  of  one  large  railroad  tha^  bores  a  2  in.  hole  through  every 
axle  over  8  in.  in  diameter  that  'is  destined  for  passenger  service. 
The  boring  of  the  hole  enables  the  cavity  to  be  discovered,  either 
by  the  behavior  of  the  drill,  or  by  sight  examinations  after  the  hole 
Is  finished.  It  is  interesting  to  know  that  something  over  2  per 
cent,  of  all  axles  bored  are  found  defective  in  this  way. 

It  may  seem  an  idle  question,  but  it  is  certainly  an  interesting 
one,  as  to  which  of  the  three  kinds  of  testing  engineers  has  the 
most  attractive  field  of  work.  The  unattached  testing  engineer  cer- 
tainly has  the  greatest  freedom,  but  at  the  same  time,  the  least 
stimulus.  The  producer's  testing  engineer  undoubtedly  has  the  best 
flnincia'  reward,  but  at  the  same  time  the  narrower  field.  He  has. 
however,  the  advantage  of  concentration,  and  as  almost  every  mod- 
ern industry  has  scores  of  unsolved  problems  connected  with  it. 
there  is  no  reason,  if  he  will  work,  why  he  should  not  achieve  a 
great  success.  On  the  other  hand,  the  consumer's  testing  engineer 
has  unquestionably  the  broader  field,  the  greater  chance  for  initia- 
tive, and  perhaps  more  important  than  all,  an  opportunity  to  study 
the  behavior  of  materials  in  actual  service.  This  last  gives  him  a 
great  advantage.  Behavior  in  service  is  unquestionably  the  ulti- 
mate criterion  by  which  every  industrial  product  must  be  judged, 
and  by  which  de<ision.  sooner  or  later,  it  must  stand  or  fall.  Un- 
doubtedly individual  characteristics  are  a  legitimate  element  in  the 
choice,  but  our  counsel  would  be  to  every  ambitious  testing  engi- 
neer to  get  as  near  to  the  service  as  possible,  and  to  this  end  to 
take  some  sacrifice  if  necessary  to  secure  a  position  with  a  con- 
sumer. 

There  is  one  more  phase  of  the  work  of  the  testing  engineer 
which  will  perhaps  bear  a  few  words,  and  that  is  the  relation  be- 
tween the  testing  engineer  and  those  whose  material  he  is  testing. 
This  is  unquestionably  a  delicate  subject,  one  that  we  would  all 
gladly  feel  did  not  need  discussion  or  comment,  and  yet  one  that 
is  constantly  thrusting  itself  into  prominente  in  some  form.  For 
the  honor  of  human  nature,  it  is  gratifying  to  be  able  to  put  on 
record  that  during  nearly  30  years  of  almost  constant  testing,  only 
once  have  direct  financial  considerations  been  urged  upon  us  to 
influence  our  verdict  in  regard  to  material.  On  the  other  hand,  we 
have  heard  representatives  of  entirely  reputable  business  organiza- 
tions say  openly.  "It  costs  us  something  to  sell  our  goods,  and  it  is 
entirely  immaterial  to  us  whether  this  money  goes  to  our  selling 
agents,  or  to  the  representatives  of  the  consumer."  And  this  is 
not  the  worst  phase  of  the  matter.    It  is  well  known  that  the  rep- 


resentatives of  consumers  who  act  in  some  sense  in  the  capacity 
of  testing  engineers,  in  that  their  opinion  or  decision  determines 
the  giving  of  orders,  not  only  accept  substantial  considerations  from 
producers,  but  even  demand  them,  if  not  openly,  at  least  indirectly. 
An  hour  could  readily  be  filled  in  narrating  incidents  of  showing 
the  forms  in  which  the  hydra-headed  monster  graft  manifests  it- 
self. Neither  side  is  free  from  blame.  Strict  open  honesty  is  the 
only  safe  course.  It  may  not  be  amiss  to  add  that  so  insidious  are 
the  forms  in  which  this  evil  manifests  itself,  that  in  the  words  of 
scripture  they  would  at  times  deceive  the  very  elect,  and  while  it 
is  not  possible  to  discuss  these  matters,  without  raising  intermin- 
able questions  of  casuistry  and  metaphysics,  it  is  possible  to  so 
act  as  to  have  the  continuous  approval  of  a  clean  conscience.  No 
universal  rule  can  be  given.  Each  one  in  a  sense  must  be  a  law 
unto  himself.  Perhaps  the  best  every  day  working  rule  for  young 
testing  engineers  is,  do  nothing  you  would  not  be  willing  to  talk 
over  with  your  employer,  even  in  the  presence  of  the  other  party. 
It  is  sometimes  a  bit  hard  to  resist  and  say  "no."  but  of  one  thing 
be  sure,  every  departure  from  strict  integrity  will  sooner  or  later 
return  to  plague  you,  and  should  your  actions  ultimately  result  in 
your  downfall,  from  none  will  you  get  less  sympathy  than  from 
those  who  may  have  contributed  to  your  disaster. 


Holmen    Coaling    Stations    on    the    Pennsylvania    Lines    West    of 
Pittsburg. 


Since  the  first  of  last  year  the  Pennsylvania  Lines  West  of 
Pittsburg  have  installed  a  number  of  patented  locomotive  coaling 
stations  at  different  points,  built  from  a  design  by  Mr.  A.  R.  Holmen, 
Chief  Draftsman  of  the  motive  power  department  of  the  Southwest 
System.  The  simplicity  of  their  design  and  operation  has  resulted 
in  a  considerable  decrease  in  the  cost  of  handling  coal.  The  loca- 
tion of  these  stations  and  principal  characteristics  are  as  follows: 

Hourly 
Capacity  cap.  tor 
Storage  Xo.  of  hand- 

capacity.  Operating  of  coaling  buckets,  ling  coal. 

Location.  tons.  power.        tracks.       tons.         tons. 

Lancaster.    Ohio    laU       Electric  motor. ..  .      1  2  75 

Richmond.    Ind 350  "  "      2  3  lOO 

Logansport.  Ind 350  "  "      ....      3  3  100 

Bradford.  Ohio 330      .        "  "      2  3  100 

Mansfield.   Ohio 350       Lidgerwood  hoist..      2  3  100 

Toledo.  Ohio 330       Lidgerwood  hoist. .      2  3  100 

The  drawings  illustrate  the  Logansport  station,  with  three  coal- 
ing tracks  and  an  unloading  track,  making  a  symmetrical  structure 
with  two  tracks  on  a  side.  The  coal  is  dumped  from  the  car  into 
a  concrete  pit  having  an  inclined  bottom  formed  of  %-in.  steel  plate. 
At  the  lower  side  of  the  pit  are  two  sliding  gates,  each  of  which 
will  admit  coal  into  a  bucket  of  three  tons  capacity.  These  buckets 
are  raised  alternately,  the  arrangement  being  such  that  one  ascends 
as  the  other  descends.  At  the  top  they  dump  automatically  into 
the  storage  bin.  The  coal  is  delivered  to  the  locomotives  through 
gates  and  chutes  which  involve  no  novel  construction.  On  some  of 
the  plants  an  undercut  gate  had  been  used  both  in  the  receiving 
pit  and  in  the  storage  bin,  but,  the  simple  sliding  steel-plate  gate 
shown  in  the  drawings  has  been  found  entirely  satisfactory  and  is 
therefore  the  preferred  type. 

The  bucket  pit  is  concrete.  The  buckets  themselves  are  shown 
in  detail.  They  are  rectangular  in  section  and  made  of  Vio-iu- 
steel.  In  the  lower  part  of  each  side  is  an  opening  30  in.  high  and 
the  width  of  the  bucket,  which  is  closed  by  an  apron  hinged  at  the 
bottom.  The  bottom  of  the  bucket  slopes  both  ways  from  the  mid- 
dle. Each  apron  is  closed  by  two  latches  on  the  outside  of  the 
bucket.  The  top  of  the  bucket  is  higher  on  the  side  toward  the 
unloading  pit.  Its  contents  would  naturally  be  higher  on  that  side 
because  of  the  direction  of  flow  of  the  coal  into  the  bucket.  The 
buckets  are  hoisted  by  wire  cables  running  over  sheaves  at  the  top 
of  the  station,  to  a  drum  on  the  ground  between  the  two  bucket 
pits  driven  oy  an  electric  motor  or  a  steam  engine;  the  cables  being 
so  attached  to  the  drum  as  to  give  the  alternate  motion  already 
referred  to. 

The  guides  for  the  buckets  are  4-in.  x  6-in.  timbers  faced  with 
4-in.,  5'/4-lb.  channels.  As  the  bucket  reaches  the  top  the  apron 
latches  encounter  dumping  springs  secured  to  the  guides,  which 
release  the  aprons.  The  form  of  the  sides  of  the  bucket  shaft  at 
the  top  is  such  as  to  permit  the  aprons  to  open  gradually.  They 
are  closed  as  the  bucket  descends  by  the  curved  springs  seen  on 
each  side  of  the  shaft,  just  l)elow  the  top. 

The  four  stations  on  the  Southwest  System  are  electrically 
driven,  power  being  furnished  by  a  d.c,  series.  120  or  240-volt,  re- 
versible motor,  geared  directly  to  the  hoisting  drum.  It  is  oper- 
ated by  a  standard  street  car  controller.  A  safety  feature  is  pro- 
vided in  the  form  of  a  simple  magnetic  brake  on  the  armature 
shaft.  This  brake  holds  the  load  the  instant  the  current  is  inten- 
tionally or  accidentally  cut  off  from  the  motor.  In  addition  to  the 
regular  overload  circuit-breaker,  a  magnetic  limit  switch  is  ar- 
ranged to  trip  the  breaker  if  for  any  reason  the  bucket  should  over- 
run its  regular  travel. 

The  average  time  required  for  filling  and  elevating  a  bucket  is 
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ion   through    Holmen   Coaling   Station  for   Pennsylvania 
Lines  at   Logansport,    Ind. 
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one  minute,  the  operation  being  under  the  control  of  one  man. 
Where  70  to  80  per  cent,  of  the  coal  is  received  in  self-clearing  cars, 
the  station  can  be  operated  by  three  men.  The  hourly  capacity 
averages  100  tons,  and  the  number  of  hours  a  day  necessary  to 
run  the  plant  therefore  depends  on  the  amount  of  coal  used. 

In  his  paper  on  "Progress  in  Yard  Design"  in  the  Railroad 
Gazette  of  May  12th,  Mr.  W.  C.  Gushing,  Chief  Engineer  M.  of  W. 
of  the  Southwest  System,  gave  some  figures  comparing  the  costs  of 
handling  coal  per  ton  for  various  types  of  coaling  stations,  based 
on  a  daily  capacity  of  700  tons.  The  figures  included  interest,  de- 
preciation and  repairs.  Of  the  several  types,  the  Holmen  station 
showed  the  lowest  cost  per  ton.  Mr.  Gushing  adds  that  it  "has  been 
found  to  be  an  admirable  compromise  for  the  large  majority  of 
small   and   medium  stations  between   the  expensive  trestle   on   the 


Section  through   Unloading  Chute  and   Pit. 

one  hand  and  the  expensive  belt  conveyor  on  the  other,  which  is 
the  only  type  practicable  for  large  coaling  stations."  Other  Holmen 
stations  are  planned  for  the  Pennsylvania  Lines  West. 


Locomotives  at  the  Liege  Exhibition. 


Detail  of  Hoisting  Bucket  for  Holmen  Coaling  Station. 


BT    C.    R.    KING. 

A  general  survey  of  the  locomotives  at  the  Liege  Exhibition 
shows  that  the  chief  feature  of  difference  in  details  between  the  1900 
exhibition  of  Paris  and  this  one  is  the  introduction  of  the  piston 
valve  and  the  widespread  use  of  superheated  steam  among  Belgian 
locomotives.  Notwithstanding  the  strong  objections  which  have 
persisted  in  Europe  against  piston-valves,  their  use  is  extending 
rapidly  for  four-cylinder  compounds  in  France,  Belgium,  Italy,  Hun- 
gary, many  states  of  the  German  empire,  and  Russia.  In  Belgium, 
the  reason  given  for  their  adoption  is  the  wide  introduction  now 
made  of  superheated  steam,  although  elsewhere  there  are  numbers 
of  engines  fitted  with  slide-valves  and  using  superheated  steam,  yet 
in  all  the  French  locomotives  shown,  piston  valves  are  used  with 
saturated  steam. 

The  present  exhibition  shows  a  complete  transformation  in  Bel- 
gian locomotive  design.  Excepting  for  the  Nord  Beige  Railway, 
where  the  de  Glehn  type  of  locomotive  of  the  French  Nord  has  been 
employed  for  some  years,  the  prevailing  type  of  locomotive  has 
been  of  Scotch  design,  in  particular  that  of  the  Caledonian  Rail- 
way. This  Stephenson  type,  pure  and  simple,  had  supplanted  the 
remarkable  Belgian  2-4-2  engines  originated  in  1889,  and  now,  in 
its  turn,  it  is  destined  to  disappear. 

The  leading  features  of  the  new  locomotives,  with  an  external 
appearance  clearly  attributable  to  the  Scotch  type,  may  be  sum- 
marized as  follows:  Boiler  of  unusually  large  capacity;  four  cylin- 
ders compounded;  cylinders  located  in  one  transverse  line  beneath 
the  front  end;  piston  valves,  one  for  each  cylinder;  adoption  of  the 
Walschaerts  valve  gear,  which  has  been  very  little  used  even  with 
freight  engines;  working  of  the  four  valves  by  two  sets  of  valve 
gears,  and  the  use  of  a  rocker  shaft  for  the  inside  valves,  both  for 
compound  and  non-compound  engines;  all  four  main  rods  driving 
upon  one  set  of  wheels  where  the  wheels  are  of  large  diameter, 
but  in  case  of  smaller  driving  wheels  the  first  and  second 
axles  are  driven  from  the  different  groups  of  cylinders.  All  these 
new  types  of  1905  have  six  connected  wheels  (4-6-0  type)   and,  as 
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l)e£ore  said,  they  have  superheaters  formed  of  three  or  else  two 
small  tubes  doiibled  and  lodged  in  the  upper  rows  of  flues  which  are 
of  especially  large  diameter.  In  general,  the  new  Schmidt  super- 
beater  is  emiiloyed,  although  the  Cockcrill  superheater  has  much  the 
same  arrangement  for  the  position  of  the  reheating  tubes. 

In  noi  only  these  newest  designs  is  the  superheating  system 
introiiufcd.  but  it  is  fitted  also  to  numbers  of  ordinary  Scotch  type 
single  expansion  locomotives,  also  on  exhibition,  intended  for  all 
varieties  of  haulage  services. 

Apart  from  mechanism,  the  Belgian  boiler  construction  is  al- 
most always  the  "Stephenson"  with  round  topped  firebox  shell  in 
place  of  the  true  Belpaire  wide  locomotive  firebox  formerly  so  much 
employed  in  Belgium  for  slack  fuel.  In  most  cases  the  old  English 
smokebox  is  used,  or  its  external  appearance  maintained,  but  in  the 
case  of  the  fine  machines  built  for  the  State  Railways  of  Belgium 
by  Cockerill  of  Seraing.  the  American  or  circular  flue  plate  is  era- 
ployed  both  for  the  most  advanced  type  of  locomotive  design,  as 
also  for  a  very  large  "Atlantic"  type  engine  having  the  cylinders 
disposed  on  the  Webb  plan,  or,  as  more  popularly  known,  as  the 
de  Glehn  "system":  the  latter  having  the s modified  form  of  "Bel- 
paire" firebox  so  much  employed  in  France.  It  is  remarkable  how 
much  Belpaire  and  Walschaerfs  ideas  have  been  neglected  in  the 
country  of  their  origin. 

By  a  singular  coincidence  the  two  latest  types  of  locomotives 
of  the  French  "Nord"  and  Paris,  Lyons  &  "Mediterranean  Railways 
stand  alongside  at  the  head  of  trains  of  specimen  corridor  cars 
belonging  to  those  lines. 

Both  are  four-cylinder  compounds,  the  "Nord"  engine  originat- 


motor  truck.  Consequently  the  new  freight  locomotive  has  Its 
trucks  independent,  as  in  the  Fairlie  engine,  but  it  has  only  one 
firebox  in  its  boiler,  thus  differing  from  the  Fairlie.  The  design 
approaches  more  nearly  to  the  Meyer  system  than  any  other,  with 
these  two  principal  exceptions,  that  the  hinge  connecting  the  two 
trucks  together,  as  in  the  Meyer  system,  is  not  employed,  and  that 
instead  of  lateral  main  frames  for  the  support  of  the  truck  pivots 
a  central  frame  of  box  type  extends  from  end  to  end  of  the  engine 
arid  carries  the  draft  gear,  instead  of  the  swiveling  trucks  carrying 
this  as  customary.  Nevertheless,  central  bufiing  attachments  are  not 
provided,  but  instead,  very  broad  side  bumpers,  suited  for  the  ordi- 
nary freight  truck  of  the  Nord. 


Special  Flat  Cars  for  Egypt. 


The  Leeds  Forge  Company,  Leeds,  England,  has  recently  built 
for  a  plantation  railroad  in  Egypt  eight  special  flat  cars  for  trans- 
porting agricultural  implements.  They  have  been  designed  especial- 
ly for  carrying  traction  engines  which  are  used  for  steam  plough- 
ing, and  the  illustration  shows  a  Fowler  engine  on  the  car  ready 
to  be  moved.  The  cars  are  built  entirely  of  steel  and  have  a  capa- 
city of  25  tons.  At  one  end  a  light  steel  runway  is  hinged  to  the 
endsill  and  at  the  other  end  a  hand  winch  is  permanently  mounted. 
This  is  used  for  hauling  the  engines  on  to  the  car  and  for  lowering 
them  to  the  ground.  When  running,  the  runway  is  lifted  to  a  ver- 
tical position  and  secured  there  by  stays,  as  shown  in  the  illustra- 
tion.    The  buffers  on  the  runway  end  are  hinged  at  the  bottom  and 
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ing  from  the  de  Glehn  unconnected  (therefore  unbalanced)  experi- 
mental locomotive  introduced  in  1SS5,  but  more  directly  from  the 
modified  (and  connected  or  balanced)  compounds  which  commenced 
service  in  1902,  or  three  years  later  than  the  Henry  compound  of 
the  Paris,  Lyons  &  Mediterranean  line,  which  was  designed  in  1S88 
and  put  in  regular  service  in  1889.  These  engines,  to  the  number 
of 'six,  were  the  first  "balanced"  four-cylinder  compounds  in  Europe. 
for  neither  the  Webb  three-cylinder  compounds  which  preceded  the 
de  Glehn  experimental  engine,  nor  this  latter  either,  had  their  sepa- 
rate groups  of  engines  connected  together  by  side  rods.  Moreover, 
the  Paris.  Lyons  &  Mediterranean  compounds  were  built,  from  the 
first,  with  the  present  approved  location  for  the  cylinders,  that  is, 
all  in  the  same  transverse  line,  although  the  rods  drove,  as  they 
do  at  present,  upon  separate  pairs  of  connected  wheels.  This  ar- 
rangement of  cylinders  all  in  one  cross  line,  is  also  to  be  noted  in 
a  de  Glehn  freight  engine  shown  by  the  "Midi"  or  Southern  Rail- 
ways of  France;  but  this  disposition  was  only  adopted  for  freight 
engines  many  years  after  the  Paris,  Lyons  &  Mediterranean. 

Mr.  Anatole  Mallet,  the  originator  of  the  first  practical  com- 
pound locomotive,  who  supervised  the  construction  of  the  first  tan- 
dem compound  express  locomotives  built  for  Russia,  is  not  repre- 
sented at  this  exhibition  by  any  locomotives  of  his  own  system; 
l)ut  a  l(!-wheel  freight  locomotive  exhibited  by  the  French  Nord 
Railway  is  sometimes  taken  to  be  a  modification  of  the  Mallet  sys- 
tem. This  rema,rUable  engine,  which  has  been  much  noticed,  differs 
from  the  Mallet  in  having  two  eight-wheeled  motor  trucks  (of  which 
twelv?  |Wheels  are  connected  for  adhesion)  each  truck  having  a 
separate  pivot,  whereas  the  Mallet  en^ljie  has  only  one  swiveling 


are  held  up  against  the  endsill  by  a  cotter  pin  wW<-h  when  removed 
allows  them  to  drop  down  out  of  the  way  of  the  runway.  Struts 
are  also  placed  under  this  end  of  the  car  to  carry  part  of  the  weight 
when  the  load  is  being  hauled  up.  For  loading  light  machinery 
such  as  ploughs  and  cultivators  it  is  not  necessary  to  use  these 
struts,  which  are  hooked  up  under  the  car  when  running. 

The  winch  is  used  for  raising  and  lowering  the  runway  as  well 
as  for  hauling  up  the  load.  The  cable  from  the  winding  drum  is  passed 
through  a  snatch  block  attached  to  the  floor  of  the  car  and  is  fast- 
ened to  the  outer  end  of  the  runway.  Only  a  slight  lift  by  hand 
is  necessary  to  start  the  runway  from  a  horizontal  position  and 
the  remainder  of  the  lift  is  done  with  the  winch.  To  haul  up  a 
traction  engine  a  snatch  block  is  attached  to  the  front  of  the  engine 
and  the  cable  is  passed  through  it  and  fastened  at  the  bottom  of 
the  winch.  A  pull  of  three  tons  can  be  obtained  with  the  winch 
when  working  with  double  purchase  so  that  with  the  snatch  block 
arrangement  a  total  pull  of  six  tons  can  he  had  which  is  sufficient  to 
load  an  engine  such  as  is  shown,  weighing  22  tons.  It  is  possible  with 
this  arrangement  to  lower  the  runway,  load  an  engine  and  raise  the 
runway  leady  for  running  in  less  than  30  minutes. 


The  Austrian-Hungarian  State  Railroad  Company,  which  gets 
its  name  from  the  fact  that  it  bought  a  state  railroad  long  ago  when 
the  country  needed  money  very  badly  and  had  no  credit  to  speak 
of,  has  invested  something  more  than  $10,000,000  in  manufacturing 
works  in  Austria  and  Hungary,  including  locomotive  works  in 
Vienna.  Its  income  from  these  Investments  in  1904  was  ?144,000 — 
less  th^n  IVa  per  cent,  jjn  the  ioyeg.tpient.     .       ........  ^ ,. 
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A  monthly  business  meeting  of  officers  and  employees  has  been 
a  feature  of  the  service  on  the  Bessemer  &  Lake  Erie  for  several 
months  past,  and  Superintendent  Matson  Informs  us  that  it  has 
been  both  an  interesting  and  a  profitable  feature.  We  call  this  meet- 
ing a  "business"  meeting  because  personal  matters  and  grievances 
are  excluded,  and  because  it  really  promotes  the  smooth  conduct  of 
the  business  of  the  road;  but  General  Manager  Utley,  in  his  circular 
announcing  the  scheme,  calls  the  meeting  just  a  conference  for  "ex- 
chacging  ideas."  However,  the  name  is  not  essential.  Mr.  Utley's 
circu  ar  says: 

In  order  that  the  employees  of  the  several  departments  may  come  Into 
closer  touch  with  the  heads  of  those  departmerts,  for  the  purpose  of  exchang- 
ing ideas  and  making  re"omraendations  for  the  good  of  the  seivice,  and  for 
the  purpose  of  having  i-ules  and  regulations  interpreted,  it  has  been  arranged 
to  hold  a  session  of  the  bends  of  the  departments,  or  their  representativLS, 
and  the  employees  at  Albion.  Gieenvlllc.  Uutler  Transfer,  or  North  Bessemer, 
as  may  be  decided  upon  from  time  to  time,  on  the  second  Monday  of  each 
month.  Time  and  place  of  mretlng  to  be  announced  by  the  Superintendent 
by  hnlletin.  Employees  In  any  branch  of  the  service,  who  can  be  spared  from 
their  regular  duties  or  who  can  conveniently  arrange  to  be  present,  are  In- 
vited to  attend  these  meetings,  and  present  for  discussion,  or  interpreta- 
tion, any  question  rertnlnirg  to  the  good  cf  the  service.  No  personal  mat- 
ters or  grievances  will  be  pi-esent(d  at  such  meetings. 

This  must  ber  an  excellent  thing,  and  it  ought  to  be  imitated.  It 
has  been  said  over  and  over  again  that  the  defects  in  the  railroad 
personnel  of  this  country  are  due  in  large  measure  to  the  growth 
of  compa"ies — to  the  fact  that  the  employer  is  such  a  big  concern 
that  anything  but  the  coldest  connection  between  employer  and  em- 
p'oyee  is  out  of  the  question.  Conferences  like  those  here  spoken 
of  will  do  as  much  as  any  one  thing  to  neutralize  this  evil.  Schools 
establifhed  simply  for  instructing  the  men  on  the  rules  are  likely 
to  be  too  formal.  Unless  the  instructor  is  an  exceptionally  good 
one — and  a  pleasant  fellow  besides — they  may  fall  far  short  of  the 
agreeable  interview  that  they  ought  to  be.  Often,  too  little  time  is 
allowed  for  a  given  lesson  at  the  school,  leaving  the  result  unsat- 
isfactory on  that  account;  voluntary  conferences  like  those  on  the 
B.  &  L.  E.  shou'd  in  large  measure  overcome  this  defect.  The  Chi- 
cago &  Northwestern  has  somewhat  similar  meetings  of  station 
agents.  Provided  only  there  is  some  one  man  at  the  head  who  sees 
that  the  subjects  are  not  allowed  to  become  weak  and  uninteresting 
and  mairtains  a  properly  dignified  atmosphere,  almost  any  scheme 
of  this  k'nd  is  useful;  for  it  he'ps  to  promote  friendly  acquaintance. 
A  far  degree  of  acquaintance  is  necessary  to  the  esprit  de  corps 
which  is  a  necessary  characteristic  of  efficient  service. 


re.ieve  tension  at  other  meetings.  Recently  the  officers  of  the  New 
Haven  road  intimated  that  committees  of  employees  were  a  trifle  too 
voluble — came  too  often  and  talked  too  much;  such  "grievers"  ought 
to  be  allowed  an  opportunity  to  air  their  views  at  less  formal  con- 
ferences, and  thus  pave  the  way  for  prompt  settlement  of  differences 
when  they  come  before  the  higher  officers.  It  they  do  not  embrace 
the  opportunity  to  talk  to  the  superintendent,  the  general  manager 
thereafter  may  fairly  refuse  to  give  up  whole  days,  or  even  half 
days,  to  listening  to  their  wishes  or  demands.  And  why  should  not 
informal  conferences  be  brightened  with  pleasanter  things  than  fault 
finding  or  difficulties?  On  the  Southern  Pacific  not  long  ago  the 
time  for  a  certain  grievance  committee  to  send  its  "boss  grievers" 
to  the  general  officers  came  around,  and  there  was  nothing  to  grieve 
about;  so  they  called  on  the  proper  officer  and  told  him  so;  mak- 
ing an  oasis  in  a  dreary  desert.  In  railroad  life  as  in  social  life  it 
is  entirely  allowable  to  compliment  people  before  they  are  dead,  if 
we  take  care  to  maintain  truth  and  dignity,  and  see  that  our  spokes- 
men are  persons  of  good  taste  and  sound  judgment.  A  thoroughly 
conscientious  and  capable  superintendent  finds  it  necessary  every 
now  and  then  to  spend  an  hour  or  two  in  giving  friendly — but  per- 
haps severe — admonition  to  an  old  employee  who  is  well  meaning 
but  uses  bad  judgment  too  often.  With  proper  care  and  with  slight 
modification  such  private  lectures  may  be  made  useful  for  others, 
and  the  hour  made  more  profitable — by  being  combined,  in  part, 
with  a  conference  like  those  on  the  B.  &  L.  E.  Last  but  not  least, 
how  profitable  for  themselves,  personally,  the  officers  of  a  division 
can  make  such  a  conference!  An  experienced  retired  trainmaster 
observed  recently  that  not  one  trainmaster  in  twenty  was  well  fitted 
for  his  position.  Without  stopping  to  question  the  accuracy  of 
this  ratio,  it  is  perfectly  safe  for  any  trainmaster  to  assume  that 
he  is  one  of  the  19;  and  as  one  of  the  most  desirable  accomplish- 
ments in  a  trainmaster  is  diplomatic  ability — ability  to  dlsctiss 
matters  with  his  subordinates  with  skill,  knowledge  and  all  neces- 
sary affability  and  patience,  what  better  experience  can  such  an 
officer  have  than  a  monthly  interview  with  20,  50  or  a  100  men, 
half  of  them  armed  with  questions  to  test  his  powers? 


THE  COST  OF  MAINTAINING  STEEL  AND  WOODEN   CARS. 


Fr-quent  informal  conferences  between  superintendents,  train- 
masters, despatchers  and  road  foremen,  on  one  side,  and  conductors, 
enginemen  and  other  trainmen  on  the  other  side  can  be  made  to 


The  plan  that  has  been  inaugurated  by  Mr.  Kruttschnitt.  of  the 
Harriman  Lines,  to  secure  accurate  data  covering  the  relative  cost 
of  maintenance  ofc  their  cars  of  steel  construction  as  compared  with 
all-wood   cars  promises  to  yield  some  interesting  and  valuable  in- 
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formation.  AlUiough  the  record  does  not  yet  extend  over  a  sufficient 
period  to  yield  conclusive  results,  the  figures  already  obtained  are 
instructive  and  are  indicative  of  wliat  the  final  statement  will  show. 
The  comparatively  large  number  of  cars  involved,  covering  practi- 
cally all  important  types,  and  the  wide  territo.-y  and  large  mileage 
represented,  afford  practically  all  of  the  conditions  to  be  met  with 
in  service  by  equipment  of  this  sort.  The  yearly  cost  of  repairs 
to  the  steel  construction  cars,  ba.<;cd  on  the  monthly  average  for  the 
six  months  covered  by  the  statement  printed  elsewhere,  is  $24,  and 
that  of  the  wooden  cars  is  ?38.  Some  previous  comparative  figures 
of  this  nature,  said  to  be  based  on  returns  from  a  number  of  dif- 
ferent roads,  place  the  cost  of  repairs  to  wooden  cars  at  from  $35 
to  $80.  and  for  steel  and  steel-underframe  cars  at  from  $9  to  $15 
per  car  per  year.  (Railroad  G-aeelie.  Nov  2b,  1904.)  These  latter 
figures  were  said  to  include  steel  cars  that  had  been  in  service  for 
six  or  seven  years,  and  therefore  were  among  the  first  steel  cars  of 
modern  design  to  be  built.  While  not  questioning  the  correctness  of 
the  figures  given,  it  was  pointed  out  in  our  comments  at  the  time 
thai  the  figures  for  wooden  cars  were  high,  while  those  for  steel 
cars  wen  undouLledly  too  conservative  and  could  not  fairly  be  used 
as  a  basis  for  comparison  with  the  wooden  cars  because  of  the  rela- 
tively short  time  even  the  oldest  of  the  steel  cars  had  been  in  serv- 
ice. It  is,  therefore,  interesting  to  note  that  while  the  cost  of  re- 
pairing wooden  cars  on  the  Harrlman  Lines  is  close  to  the  mini- 
mum quoted  al  ove,  the  steel  cars  arc  costing  just  double  the  aver- 
age of  the  previous  figures  for  this  work.  Nor  is  this  higher  figure 
in  the  present  instance  due  to  inadequate  repair  facilities,  for,  as  is 
well  known,  the  principal  shop  plants  of  the  several  lines  composing 
the  Harriman  system  are  modern  and  of  ample  size  properly  to 
maintain  the  equipment.  We  understand  that  these  roads  consider 
themselves  practically  as  well-equipped  to  care  for  their  steel-con- 
struction cars  as  for  their  wooden  cars.  Furthermore,  the  steel  and 
steel-underframe  cars  are  of  a  sort  that  contain  tew  parts  that  have 
to  be  supplied  by  the  builders,  and  there  is  therefore  no  added  cost 
from  that  source.  The  figure  that  they  obtain,  based,  as  it  is,  on 
careful  records,  certainly  seems  more  reasonable  and  more  nearly 
reprfsertative  of  general  conditions  and  acceptable  for  comparative 
purposes,  than  one  only  half  as  large. 

In  analyzing  the  costs  of  car  repairs  on  the  Harriman  Lines, 
the  general  conditions  which  enter  as  factors  should  be  borne  in 
mind.  It  is  a  rule  on  these  roads  to  keep  the  high  capacity  cars  in 
long  haul  service  as  much  as  possible  in  order  to  derive  the  greatest 
possible  degree  of  benefit  therefrom.  This  doubtless  contributes  to 
a  lessening  of  abuse  of  ihem  in  service  and  also  should  largely, 
if  not  entirely,  avoid  the  coupling  of  high-capacity  cars  and  the 
smaller  and  weaker  cars  into  one  train,  all  of  which  must  have 
its  effect  on  the  repair  bills.  The  amount  of  repairs  made  to 
Harriman  Lines  cars  by  foreign  lines  is  undoubtedly  much  less 
propon.ionately  than  for  an  eastern  road  or  system  having  an  equal 
number  of  cars.  This  likewise  should  have  a  favorable  effect  on 
the  repair  account,  particularly  for  the  steel  cars,  as  in  the  absence 
of  a  M.  C.  B.  schedule  of  repair  prices,  foreign  repairs  to  steel  cars 
are  undoubtedly  more  costly  than  home  repairs  if  the  facilities  in 
the  latter  case  are  at  all  adequate. 

The  record  will  not  be  complete  until  it  includes  an  appreciable 
percentage  of  wreck  repairs,  which  will,  of  course,  show  up  to  the 
advantage  of  the  steel-construction  and  the  corresponding  disad- 
vantage of  the  wooden  cars. 


OUTLYING  SWITCHES  AND  SIGNALING  STANDARDS. 


The  Committee  Report  on  Signal  Standards,  which  was  pub- 
lished last  spring  by  the  Maintenance-of-Way  Association  (Railroad 
Gazette,  April  7),  has  elicited  no  comment,  so  far  as  we  have  ob- 
served, except  that  which  was  printed  in  these  columns;  and  for  tho 
reason,  no  doubt,  which  applies  in  many  a  similar  case,  that  declara- 
tions which  are  perfectly  sound  leave  nothing  for  the  commentator 
to  say.  But  although  this  committee  spoke  wisely  on  the  points 
that  it  dealt  with  it  left  other  points  untouched;  and  one  of  these, 
the  question  of  the  proper  protection  of  isolated  facing  point  switches. 
Is  a  live  one  in  many  places.  The  signal  engineer  cr  chief  engineer 
who  wishes  to  do  for  himself  what  the  committee  has  left  undone, 
In   the   way   of   eslablishing  standards,   may   well    begin   with   this 


If  the  Mentor  wreck  and  other  less  startling  warnings  of  the  same 
kind  do  not  afford  all  necessary  admonition  on  that  point,  it  is  dif- 
ficult to  imagine  what  would  or  could  be  effective.  Some  railroad 
officers,  indeed,  seem  to  deem  a  common  switch  stand  a  switch  "pro- 
i.ection."  The  next  stage  of  enlightenment  leads  them  to  put  up  a 
common  switch  stand  20  ft.  high,  and  be  satisfied  with  that.  In 
the  third  stage  there  is  a  signal  some  distance  away,  but  the  amount 
of  the  distance  is  not  carefully  considered,  and  there  is  uncertainty 
as  to  what  the  signal  {when  adverse)  indicates  to  the  approaching 
engineman;  and  so  on,  with  variations.  One  prominent  variation 
is  the  use  of  a  semaphore  at  the  switch  in  place  of  the  usual  swLch 
stand.  This  arrangement  was  vigorously  denounced  by  Mr.  Ames  in 
a  letter  which  we  published  last  December  (page  C40).  Its  unde- 
sirability  is  in  some  respects  quite  obvious.  Admitting,  as  we  must, 
that  when  an  engineman  enters  the  side  track  past  such  a  signal  he 
is  passing  a  stop  signal,  our  only  reasonable  refuge  is  to  claim  that 
the  hand  motion  which  directs  him  to  proceed,  takes  the  place  of  an 
indication  by  the  second  or  dwarf  semaphore  arm  which  should  be 
there,  but  is  not.  This  is  going  back  to  a  practice  common  in  Eng- 
land twenty  years  ago.  Even  if  we  go  to  the  expenst  of  adding  this 
second  arm  we  still  have  the  inconsistency  of  not  having  the  post 
at  what  is  usually  the  declared  fouling  point — 45  ft.  to  100  ft.  back 
of  the  point. 

In  deciding  on  the  character  or  location  of  a  signal,  whether  for 
an  isolated  swi,ch  or  for  any  other  use,  we  shall  do  well  to  stick 
closely  to  simple  and  fundamental  principles.  This  is  not  only 
easiest  and  pleasantest.  but  also  doubtless  the  most  successful  course. 
Compromise  with  wrong  principles  has  afforded  nobody  any  satis- 
faction in  the  past,  and  it  is  not  likely  that  it  can  altord  satisfaction 
now.  One  of  the  first  principles  is  that  if  any  fast  trains  are  run 
there  must  be  a  distant  signal.  And  if  real  safety  is  what  is  desired 
— regardless  of  tradition — the  term  "fast"  must  be  interpreted 
strictly.  Any  train  approaching  a  switch  too  fast  to  be  stopped  in 
season  if  the  swLch  is  wron?,  is  a  fast  train  as  far  as  that  switch 
is  concerned.  Thus  if  provision  is  to  be  made  for  running  at  full 
speed  when  the  view  is  shortened  by  fog,  there  is  no  escape  from 
the  requirement  of  a  distant  signal  at  every  facing  point  switch — 
which  on  single  track  means  every  switch.  The  alternative  is  to 
require  enginemen  to  slacken  speed  at  facing  points  in  times  of  fog, 
a  requirement  which  it  is  exceedingly  hard  to  enforce.  In  practice 
we  have  in  the  past  put  this  requirement  in  the  rule  books,  more  or 
less  blindly  worded,  and  then  have  trusted  to  luck.  This  requirement 
really  has  nothing  to  do  with  ihe  number  of  trains  run  each  day 
or  the  profit  made  from  the  passengers.  If  there  is  only  one  fast 
train  a  day,  and  it  is  run,  not  to  meet  a  public  need  but  only  to  get 
a  few  through  passengers  away  from  a  rival  line,  still  it  demands 
proteciion.  Safety  and  rivalry  are  often  incompatible.  If  you  have 
not  the  facilities  to  carry  passengers  safely  you  are  making  false 
pretenses  when  you  bid  for  their  patronage. 

A  very  useful  principle  that  we  ought  to  adopt  at  outlying  switches 
is  that  of  height.  For  fast  running  we  may  reasonably  employ  three 
heights:  24  ft.  for  semaphores,  with  full  Interlocking  and  complete 
signaling;  3  ft.  or  less  for  dwart  signals  and  stands  for  trailing 
points  (if  any  stand  is  used  at  such  switches),  and  about  8  ft.  or  10 
ft.  for  facing  point  stands.  To  put  this  latter  20  ft.  high  is  making  a 
radical  change  and  a  considerable  expenditure  for  a  very  small  re- 
turn. We  give  the  runner  a  longer  view  in  clear  weather,  yet  help 
him  none  at  all  in  foggy  weather  when  he  most  needs  help.  By  hav- 
ing a  difference  of  10  ft.  or  more  in  height  between  the  switch  stand 
and  the  semaphore  we  provide  a  simple  and  convenient  guide  by 
which  to  differentiale  them  quickly. 

A  principle  which  is  not  fully  utilized  is  that  of  transverse  posi- 
tion or  distance  from  the  track.  It  is  used  in  bracket  signals,  but 
this  use  at  night  is  often  imperfect  by  reason  of  the  poor  quali.y  of 
the  blue  light  used  on  dummy  posts.  This  principle  is  not  an  es- 
sential in  designing  protection  for  an  isolated  switch,  but  we  men- 
tion ii  because  of  its  simplicity.  Two  ligh'.s,  or  two  targets  or  disks, 
side  by  side,  make  a  distinctive  signal,  which  is  reasonably  simple 
and  inexpensive.  The  idea  will  not  be  attractive  to  signal  engineers 
who  have  to  spend  their  nights  and  days  in  reducing  expenses  to 
the  last  degree:  but  scientific  simplicity  is  likely  always  to  he  at 
variance  with  that  class  of  economists. 

A  fourth  principle  is  consistency  between  night  and  day  signaling. 
At  night  we  can  give  three  indications  by  color.  By  daylight  we  can 
give  three  shape  indications  (usually  called  position  indications)  to 
correspond  with  the  three  night  indications.    The  principle  of  height 


feature;  or  if  he  is  sure  that  his  practice  is  right  already,  he  ought 

«l''','\''T°lf  "'/'=^^P**"=«  ^y  other  roads,  for  at  present  we  and  VhVt^f  ■tra;sV7rs7*situaUo"n  rarreirt^to\Te7rrk)'ha"ve7bout 

«Xhe«    '  ,    °     °T.     T  ""''««"-^'^'°   -Ji^e-^'ty.     Many   such  the  same  effect  in  the  day  as  in  the  night.     What  advantage  do  we 

switxJies  are  not  protected  at  all.     Of  those  we  are  not  speaking,  gain  by  giving  any  more  information  in  the  dav  time  th^  in  the 
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Eight?  Practically  no  advantage,  except  to  new  men  learning  the 
road;  and  that  is  not  a  feature  of  much  importance.  This  being  so, 
the  principles  which  we  have  reeounted  are  not  only  the  most  funda- 
mental ones  of  the  matter  in  hand,  but  are  the  only  ones  that  need 
be  carefully  considered. 

Bearing  in  mind  our  first-mentioned  principle,  that  a  distant  sig- 
nal is  an  essential  adjunct  to  any  signal  (or  any  danger-point  indi- 
cation, such  as  a  facing  point  switch  or  switch  target  or  light)  if 
trains  are  to  be  run  fast,  we  have  a  simple  solution  of  the  isolated 
switch  problem;  for  a  corollary  of  the  distant  signal  principle  is  the 
principle  that  the  distant  signal  is  more  important  than  the  home. 
The  distant  gives  the  vital  information  that  the  train  must  stop, 
"While  the  home  gives  the  less  important  information  ichere  to  stop. 
■Our  isolated  switch  on  a  slow  road  is  well  equipped  if  it  have 
£.  10-ft.  stand.  That  height  answers  equally  well  for  a  fast  road 
heoau.se    there    it    will   have   a    distant   signal.     A    target    showing 


tor  !;top.  anci 


lor  all-clear 


Is  fully  adequate  for  slow  speeds,  and  for  high  speeds  is  .made 
adequate  by  the  aid  of  the  distant.  Thus  we  conform  to  the 
semaphore  principle  of  visibility  and  to  our  conventional  use  of  the 
semaphore  (horizontal  for  stop  and  vertical  for  proceed)  ;  while  sull 
maintaining  a  difference  from  the  semaphore  helping  to  emphasize 
the  difference  in  function.  This  difference  in  function  cannot  be 
■done  away  with;  the  switch  stand  only  indicates  the  position  of 
switch  rails,  while  the  semaphore  indicates  slop  or  go  ahead.  Our 
10-ft.  day  signal  might  indeed  be  a  semaphore,  and  with  it  we 
should  have  as  good  a  distinction  from  the  interlocked  semaphore 
as  we  have  at  night;  but  the  oblong  rectangular  disKs  fixed,  at  right 
angles  to  each  other,  on  a  veriical  rod,  turning  on  its  axis,  have  the 
advantages  of  cheapness  and  of  adherence  to  past  practice.  There 
Is  no  reason  why  we  should  not  retain  these  advantages.  The  only 
advantage  in  using  the  semaphore  in  place  of  them  is  to  make  the 
day  indication  as  poor  as  the  night  indication,  for  no  other  reason 
than  to  secure  a  useless  theoretical  consistency. 


June  Accidents. 


The  condensed  record  of  the  principal  train  accidents  which 
■occurred  in  the  United  States  in  the  month  of  June,  printed  in  an- 
other co.umn,  contains  accounts  of  18  collisions,  35  derailments, 
and  three  other  accidents.  Those  which  were  most  serious,  or 
which  are  of  special  interest  by  reason  of  their  causes  or  attending 
circumstances,  occurred  as  follows; 

Killed.       Injured. 

1st      Stillwater   Junction.    Ohio    2  0 

6tli     Pew.imo.    Mich 7  0 

7th     Colfax.   Wis 7  0 

8th     Davison.    Mich 1  10 

13th     Golden  Gate,  III 2  10 

16th     Wilcox.  Pa 2  3 

16th     Birmingham.   Ala 0  14 

17th     Patapsco,    Md 20  20 

20th    .Xewington.     Conn 3  1 

21st      Mentor.    Ohio    19  15 

26th     Vine  Grove.  Ky 3  12 

The  wreck  at  Mentor,  Ohio,  is,  no  doubt,  fairly  well  fixed  in  the 
memory  of  everybody  in  the  United  States  who  reads  the  news- 
papers, and  it  has  taken  its  place  in  railroad  history  as  a  notable 
disaster;  and  yet  here  in  the  very  same  month  we  have  another 
wreck  which  caused  a  third  more  deaths  and  which  99  per  cent. 
of  the  aforesaid  newspaper  readers  have  probably  already  forgot- 
ten; If  indeed  they  ever  read  of  it;  or  read  with  sufficient  care  to 
remember  the  fact  more  than  a  half  day.  Truly,  those  Europeans 
who  say  that  we  are  heedless  and  are  not  troubled  about  these  de- 
fects in  American  railroad  service,  can  not  be  blamed  for  coming 
to  that  conc'usion.  How  could  any  one  reason  them  out  of  it? 
Patfipsco  and  Mentor  combined  are  responsible  for  45  tatalit'es, 
hut  the  Government  report  of  collisions  and  derailments  will  prob- 
ably show  as  ma'^y  more  from  other  accidents  of  that  class  in  June. 
Our  own  list  of  only  eleven  accidents  (preceding  this  paragraph) 
shows  27  other  fatalities,  making  72  in  all,  in  this  list. 

How  the  Mentor  switch  came  to  be  misplaced  on  the  night  of 
June  21  is  sti'l  unexplained.  The  coroner  of  Lake  countv.  the 
coroner  of  Cuyahoga  county,  ard  the  State  Rai'road  Commissioner 
liave  yet  to  give  the  public  a  report  of  their  inquiries. 


The  cause  of  the  Patapsco  collision  is  all  too  familiar;  eight 
men  kiLed  on  those  two  irtight  engines,  ail  of  them,  presumably, 
respon^ibie  for  knowing  that  they  were  running  on  the  time  01  tne 
pas:.e^ger  traini  'the  other  nine  accidents  in  the  list  are  notable 
by  reason  of  circumstances  which  appear  in  the  record  and  call  for 
no  special  comment  in  this  p. ace. 

The  number  of  electric  car  accidents  reported  in  the  newspapers 
in  the  month  of  June  was  24,  in  which  four  persons  were  kihed  and 
139  were  injured. 


International  Mercantile  Marine. 


According  to  the  statement  just  issued,  during  the  year  ended 
Dec.  31,  1901.  the  company  lost  $1,750,8^8  in  gross  (voyage)  earn- 
ings, $2,190,427  in  total  earnings,  and  $2,194,115  in  net  earnings. 
This  made  a  deficit  for  the  year  of  $2,039,150  against  a  surplus  of 
$355,295  in  1904.  Total  gross  earnings  for  1904  were  ?2/,926.»08, 
and  net  earnings  $1,806,407.  Net  earnings  in  1903  were  $4,000,522. 
The  figures  for  deficit  and  surplus  do  not,  however,  take  into  ac- 
count the  surplus  insurance  account,  which  reduced  the  deficit  for 
the  past  year  to  $1,142,098  and  increased  the  surplus  for  the  pre- 
ceding year  to  $1,797,797.  The  poor  showing  for  the  year  is  at- 
tributed to  the  steamship  rate  war  and  the  resulting  depression  ia 
freight  rates  during  the  latter  part  of  1904,  and  also  to  the  fact 
that  grain  crops  in  the  United  States  were  not  large  enough  to  pro- 
vide much  export  business  in  grain.  The  company  carried  to  and 
from  all  European  and  American  ports  26.51  per  cent,  of  the  total 
passenger  traffic.  The  report  seems  especially  discouraging  from 
the  fact  that  no  allowance  appears  to  have  been  made  for  depre- 
ciation, for  which  certainly  not  less  than  5  per  cent,  annually 
sbou  d  be  allowed  in  the  steamship  business.  The  company's  poor 
balance  for  the  year  is  thus  really  understated.  The  Cunard  Line 
has  also  recently  made  a  very  unsatisfactory  showing  for  the  year, 
while  the  German  lines  have  had,  on  the  whole,  a  very  prosperous 
year.  The  President  of  the  Mercantile  Marine  Company  states  that 
the  outlook  for  1905  is  more  favorable,  the  forecast  of  earnings  for 
the  first  si.x  months  showing  a  large  gain  over  the  corresponding 
periods  in  both  1903  and  1904. 


Ur.  C.  D.  Goodrich,  the  oculist  for  the  Lake  Shore  Railroad,  will  next 
week  make  a  scries  of  vision  tests  on  the  passenger  engines  over  that  road, 
the  purpose  being  to  ascertain  just  how  acute  the  vision  of  engineers  ought  to 
be.  lie  will  bei^in  with  the  slov.  er  runs  and  end  with  the  runs  on  the  fast 
trains,  and  then"determine  on  a  standard  test  for  vision.  The  tests  are  made 
at  the  request  of  the  Brotherhood  of  Locomotive  Engineers  and  with  the 
approval  of  the  Lake  Shore  oflicials.  The  test  now  required  of  the  engi- 
neers is  a  very  rigid  one  and  they  are  insisting  that  it  should  be  raoditied. 
It  requires  a  "practically  perfect  or  "twenty-twentieths"  vision  without  the 
aid  of  glasses.  The  engineers  already  have  obtained  a  number  of  concessions 
;iloDg  this  line  but  Ihcy  are  demanding  more. 

The  foregoing  iten;  comes  from  Indiana,  the  state  whose  Legisla- 
ture once  on  a  time,  it  was  rumored,  passed  a  law  fixing  the  ratio 
of  the  diameter  of  the  circle  to  its  circumference  as  1  to  3.20;  the 
purpose  being,  we  suppose,  to  ameliorate  the  tasks  of  the  Hoosier 
school  boy.  The  purpose  of  the  Brotherhood  of  Locomotive  Engi- 
neers in  the  present  instance  is,  no  doubt,  equally  laudable;  to 
make  it  as  easy  for  a  partially  blind  man  as  for  one  with  perfect 
ey^s  to  draw  money  from  the  pay  car  every  month.  But  the  pres- 
ent effort  will,  or  ought  to  he,  as  futile  as  the  other.  The  only 
eyes  suitable  for  a  locomotive  runner  are  perfectly  normal  eyes. 
To  "determine  on  a  standard  test"  at  this  date  would  te  like  re- 
determining to  have  round  wheels,  straight  cylinders  and  resilient 
springs  in  the  locomotives.  That  the  oculist  goes  through  this 
performance  at  the  "request"  of  the  Brotherhood  may  be  readily 
believed,  for  the  Brotherhood — presumably,  we  charitably  assume, 
to  please  a  few  unreasonable  members — has  many  times  before 
asked  railroads  to  try  to  set  aside  natural  laws.  That  the  officers 
of  the  road  approve,  is  also  credible,  for  officers  have  to  approve 
all  sorts  of  foolishness  to  keep  the  peace  with  narrow  minded  em- 
ployees who  "insist"  that  the  company  shall  take  risks  vith  fast 
trains  for  the  purpose  of  keeping  unfit  runners  on  the  engines. 
If  a  superintendent  is  determined  to  tolerate  a  runner  with  de- 
fective vision,  there  is  no  unsurmountable  obstacle  in  his  way.  ex- 
cept in  states  where  there  is  a  statute  on  the  subject  and  a  pro^se- 
cuting  attorney  endowed  with  the  unusual  degree  of  vigor  neces- 
sary to  enforce  such  a  statute;  but  there  is  no  reason  why  the 
superintendent  shou'd  try  to  deceive  himself  into  the  belief  that  he 
can  safely  weaken  his  standard.  The  standard  remains  immovable, 
howsoever  much  we  violate  it. 


NEW    PUBLICATIONS. 


Constitution  of  Hydraulic  Mortars.  By  Henri  Le  Chatelier;  tnins- 
lated  by  Joseph  Lathrop  Mack.  New  York;  McGraw  Publish- 
ing Co. 
This  book  is  a  translation  of  the  thesis  prepared  by  M.  Le  Chatelier 
in  1887  for  the  degree  of  Doctor  of  Science,  and  has  served  ever 
since  as  the  starting  point  for  numerous  studies  on  the  subject.  It 
is   divided   into   three   parts,    in   which   are   successively   taken   np 
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Piaster,  The  SllKates  of  Barium  and  Cements  and  Hydraulic  Limes. 
Ihv  cuiel  oojeui  or  ine  worK  is  ttie  study  ot  tlie  cneuiicai  reactions 
whicti  a.e  piuduced  in  the  limes  and  hydiaulic  cements  either  dur- 
ing tueir  cai>;iua^ion  or  their  hardening,  atarting  wiin  piaster  and 
the  si.icates  ot  barium  as  presenting  less  dirticuity  in  soiution  and 
study,  a  tiriet  historical  sketch  is  given  o£  the  work  of  previous  in- 
vestigatois  such  as  Lavoisier,  Bertnier  and  fayne,  fol.owed  by  the 
researcnes  of  the  author  on  the  calcination  and  set  of  piaster,  in 
which  tue  chemical  reactions  as  well  as  the  physical  peculiarities 
of  the  material  are  careiujly  studied.  The  same  method  is  followed 
in  the  other  two  paits  of  the  book,  the  third  being  by  tar  the  longest 
of  the  thiee.  Tbe  who,e  study  of  the  cements  is  based  upon  the 
idea  thai  ail  of  the  phenomena  which  reside  in  those  bodies  are 
of  a  pjre.y  chemical  character,  by  the  thorough  understanding  of 
which  it  should  be  possib.e  to  formulate  a  theory  of  the  harden- 
ing ot  the  hydrauiic  mortars  that  would  be  definite  and  distinct 
In  conclusion  it  is  shown  that  a  cement  of  good  quality  has  a  per- 
fectly detii.ite  composition  and  the  reciprocal  should  be  assumed. 
In  the  e  aboration  of  the  chemical  reactions,  and  the  suggestions  as 
to  the  action  and  manipulation  of  cements  the  book  cannot  fail  to 
be  of  great  value  to  those  manufacturers  and  engineers  to  whom 
the  original  French  has  not  been  accessible. 


Osborn's  Tables,  Fifth  Edition;  Osborn  Engineering  Co.,  Cleveland, 

Ohio. 
This  publication  is  an  engineer's  handbook  containing  tables  ot 
the  moments  of  inertia  and  radius  of  gj-ration  of  various  forms 
of  girders  and  columns  built  up  of  plates  and  angles,  as  well  as  the 
working  strength  of  steel  and  timber  columns.  In  addition  to  these 
there  are  a  number  of  other  tables,  among  them  one  of  square 
roots,  of  reactions,  shearing  stress  and  bending  moments  of  bridges; 
of  weights  of  standard  railroad  bridges;  of  Cooper's  standard  load- 
ing; various  impact  formula;  the  moments  of  inertia  and  section 
moduli  for  various  standard  and  usual  sections;  concluding  with 
a,  list  of  some  of  the  longest  bridges  of  the  world. 

The  tables  are  arranged  for  quick  and  ready  reference.  Taking 
those  on  bridge  stresses  as  an  example,  they  are  based  on  the  as- 
sumption of  a  special  panel  load  and  panel  length  of  unity,  so  that 
actual  st'ear  and  stresses  can  be  obtained  by  multiplying  the  actual 
panel  load  by  the  tabular  shear,  etc.  In  this  way  the  table  is  applic- 
able to  a"y  system  of  measurement  whether  British  or  metric. 

Suifab  e  explanations  accompany  all  of  the  tables  to  make  them 
perfectly  clear,  thus  making  the  book  available  for  inftant  use  with- 
out proloneed  study  and  investigation  as  to  the  sources  and  methods 
by  which  the  data  are  obtained. 


TRADE  CATALOGUES. 


Exhaust  Fa»s.— Catalogue  No.  180  of  the  American  Blower  Co., 
Detioit,  Aiich.,  is  entit.ed  i!,xhaust  I'ans.  It  describes  the  "A  B  C" 
fans  iuiBLdea  for  the  removal  and  conveying  of  shavings  and  dust, 
elevaung  and  distiibuting  of  cotton  and  wool,  removal  of  smoke 
»nd  fumes,  and  for  use  in  connection  with  special  heating  and  dry- 
ing piauis.  'ihe  book  has  bb  pages  and  covers  the  subject  ful.y  both 
by  illustration  and  text.  An  eight-page  pamphlet  accompanying  the 
caia  ogue  is  devoted  to  "A  B  C"  eiectric  disc  fans,  illustrating  and 
describing  different  types  and  showing  them  driven  by  different 
makes  of  motors. 


Atlanta  Terminal  Station.— The  Southern  Railway  has  issued  a 
handsome  souvenir  showing  views  of  the  new  terminal  passenger 
station  at  Atlanta,  Ga.,  which  it  shares  jointly  with  the  Central  of 
Georgia  and  the  Atlanta  &  West  Point.  The  station  was  formally 
opened  for  use  on  May  H  last,  and  is  perhaps  the  handsomest  and 
most  commodious  stalion  in  the  south. 


Frogs,  Switches,  Crossings,  Etc. — The  Weir  Frog  Co.,  Cincinnati, 
Ohio,  sends  its  catalogue  No.  7.  This  is  handsomely  bound  in  red 
cloth  and  contains  upwards  of  375  5  in.  x  S  in.  pages.  In  it  is  de- 
scribed and  illustrated  numerous  designs  of  frogs,  switches  and 
crossings  made  by  the  company,  as  well  as  switch  stands,  switch 
fixtures,  rail  braces,  etc. 


Air  Lift  Pumping.— The  Ingersoll-Sergeant  Drill  Co.,  New  York, 
sends  a  neat  little  pamphlet  descriptive  of  its  air-lift  pump.  This 
is  a  d°vlce  for  lifting  water  from  wells  by  compressed  air.  It  oper- 
ates without  shock,  jar  or  noise,  and  it  is  claimed  that  more  water 
can  be  lifted  from  a  given  well  by  this  system  than  by  anv  other 
method  of  pumping. 


Steam  Specialties.— The  Schaeffer  &  Budenberg  Mfg.  Co..  New 
York,  sends  its  April  catalogue  of  steam  specialties  and  autotnobMe 
brewery  ard  disti'lery  supplies,  comprisine  a  full  line  of  valves' 
gages,  counters,  whistles,  small  pumps,  indicators,  lubricators,  etc! 

Steam   Parkings.— The  Crandall   Packing  Co..   Palmvra    N    Y 
■ends  its  catalogue  and  price  list  of  Its  improved  steam,  ammonia  and 


hydiaulic  packings.  Illustrations  and  descriptions  are  given  of  the 
v<inous  lOinis  oi  pacKiug  uiadii  by  tnis  company,  luciudiug  "Ke- 
intoiced"  ring  and  seciiouai  pdCivi.^g,  wacerp.ooi.  hydraulic  packing, 
"tie.io's"  .ocomotive  tnrome  steam  nng  paoKing  and  asbestos  mctalic 
sheet  packing. 


Paints  and  Roofing. — The  Standard  Paint  Co.,  New  York,  sends 
its  Ju..e  issue  of  I'hc  E-cchange.  The  contents  of  this  issue  are 
devoted  to  describing  Kubeioid  colored  roofings  and  floorings  and 
P'lexite  metal  preservative  paints. 


Car  Lighting. — The  Consolidated  Railway  Electric  Lighting  & 
Equipment  Co.,  New  York,  sends  its  bul.etin  No.  1,  which  illustrates 
and  desciibes  in  detail  the  "Axle-Light"  system  of  car  lighting. 


Motor  for  Turntables. — The  Case  Mfg.  Co.,  Columbus,  Ohio, 
sends  a  nicely  illustrated  folder  descriptive  of  its  "electric  mule" 
for  locomotive  turntables. 


Rail  Benders. — Bulletin  14  of  the  Buda  Foundry  &  Mfg.  Co., 
Chicago,  is  devoted  to  rail  benders,  including  "Jim  Crow"  and  roller 
styles. 

CONTRIBUTIONS 

Treated  Ties. 


Nice,  France,  May  16,  1905. 
To  THE  EniTOE  OF  THE  RArLRO.VD  GAZETTE : 

Prof.  Dr.  Hermann  von  Schrenk  in  his  article  published  in  your 
issue  of  May  5,  says  (page  422)  :  "There  is  a  tendency  towards  not 
only  using  preservatives,  but  preservatives  of  a  better  grade  than 
have  hitherto  been  employed.  This  is  showing  itself  in  the  consid- 
eration of  processes  which  use  a  combination  of  zinc  chloride  and 
creosote." 

The  results  of  good  and  bad  work  in  using  zinc  or  creosote,  or 
zinc  ad  creosote,  are  sufficiently  known  in  the  United  States  and 
in  Europe;  but  the  difference  in  opinion  as  to  choosing  the  best 
of  these  methods  is  the  same  as  heretofore.  Both  of  these  preserva- 
tives give  excellent  results  as  long  as  they  are  not  washed  out.  It 
would  certainly  not  answer  the  purpose  to  reduce  the  quantity  of 
zinc  and  it  remains  somewhat  doubtful  whether  reducing  the  quan- 
tity of  creosote  will  or  will  not  do.  On  the  other  hand,  it  is  a  well- 
known  fact  that  sulphate  of  iron  is  not  only  a  good  but  by  far  the 
cheapest  preservative.  The  quantity  of  ties  used  in  the  United 
States  and  their  proportionally  low  price  require  a  cheap  treatment 
and  a  large  turnout  per  cylinder.  The  only  means  tested  up  to  date 
in  the  United  States  for  the  purpose  of  keeping  sulphate  of  iron  in 
the  timber  is  the  Hasselmann  system.  It  does  not,  of  course,  protect 
rotten  t'es  (Texas  test  track),  but  it  keeps  ties  from  rotting,  pro- 
vided they  are  impregrated  to  the  very  core. 

A  temperature  of  130  deg.  to  140  deg.  Celsius  tends  to  destroy 
the  fiber  of  some  kinds  of  timber,  and  free  sulphuric  acid  destroys 
them  a'l.  The  problem  therefore  consists  in  considerably  reduc- 
Irg  the  temperature,  at  the  same  time  securing  thorough  impregna- 
tion and  absolutely  preventirg  the  deleterious  formation  of  free 
sulphuric  acid.  How  this  is  done  is  apparently  not  known  to  Prof. 
Dr.  von  Schrenk.  but  it  wiU  be  made  known  to  him  in  case  he  is 
inclined  to  take  up  the  discussion  coram  publico  by  answering  the 
question:  Why  t^ie  testing  of  the  Hasselmann  system  in  the  United 
States  does  not  justify  its  consideration  as  well  as  for  instance  the 
Ruping  process?  max  barschall. 


Failure  of  a  Concrete  Sea-Wall. 


BY   GEORGE   W.    BLODGETT,   C.E. 

Point  Allerton,  in  the  town  of  Hull,  Mass.,  is  a  promontory  or 
headland  about  150  ft.  high  situated  at  the  north  end  of  Aantasket 
Biach,  which  is  about  three  miies  long.  The  hill  at  Point  Allerton 
is  composed  of  gravelly  cay  containing  numerous  bouiders  and  is 
joined  by  a  narrow  strip  of  beach  of  coarse  gravel  to  a  somewhat 
simi  ar  headland  a  mile  away  to  the  southwest,  on  which  the  vil- 
lage of  Hull  is  built.  This  isthmus  is  scarcely  more  than  100  ft. 
wide  for  a  considerable  distance,  and  on  it  are  built  the  county  road 
and  the  Nantasket  Beach  branch  of  the  New  York,  New  Haven  & 
Hart  ord,  by  means  of  which  Hull  is  connected  with  the  main  land 
at  Hingham  and  Cohasset,  five  miles  away. 

The  great  storm  in  November,  1899,  which  caused  destruction 
of  life  and  property  along  the  New  England  coast,  nearly  washed 
away  f^is  narrow  strip  ot  land  which  divides  Boston  harbor  from 
Hul  bay  and  which  is  exposed  to  heavy  seas  from  the  north.  Had 
the  sea  broken  through,  it  would  have  converted  the  end  of  the 
peninsula  into  an  island  and  destroyed  the  fine  achorage  in  the 
bav  where  yachts  and  small  boats  are  usually  moored  in  perfect 
safety,  no  matter  how  heavy  the  seas  may  run  outside.     To  prevent 
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further  damage,  the  State  of  /  Massachusetts  soon  after  built  a 
breakwater  oi  fortiand  Lementj concrete  on  the  harbor  side.  This 
breakwater  is  about  1,45U  £t.  Hong  and  was  built  in  sections  by 
building  a  mould  of  boards  and  timber  and  ramming  the  concrete 
in  place.  It  is  greatl.v  strengthened  and  the  stabi.ity  of  the  beach 
in  iroi.t  largely  increased  by  a  series  of  12  wing  walls  110  Et.  apart 
extending  out  towards  the  sea  about  50  ft.  and  sloping  down  to 
the  water  level  at  a  slightly  greater  angle  than  the  beach.  A  gen- 
eral V  ew  of  the  breakwater  and  the  wing  walls  is  shown  in  Fig.  1. 
The  main  wall  or  breakwater  is  3  ft.  wide  at  the  top  with  a 
batter  of  2  in.  to  the  foot,  and  is  6  ft.  high  at  the  shallowest  point. 


more  and  more  tension  on  the  upper  layers  of  concrete  until  frac- 
ture occurieJ.  A  rough  calculation  made  on  the  assumption  that 
the  who  e  weight  was  unsuppoited  for  the  whole  16  ft.,  gave  as  the 
approximate  tensi.e  stress  at  the  extreme  top  of  the  section,  551  lbs. 
per  fq.  in.  This  is  not  an  impossible  value  tor  the  unit  stress  at 
the  instant  of  rupture  as  tests  by  the  Boston  Transit  Commission 
in  1S95  1S96  gave,  according  to  Trautwine.  a  maximum  value  of 
531  lb?,  per  sq.  in.  in  beams  6  in.  square  of  30  and  tiO-in.  span,  tested 
whej  from  29  to  37  days  old,  24  hours  in  air  and  the  rest  of  the 
t  me  in  water.  Making  the  same  assumptions  regarding  the  other 
pirce  which  broke  oft,  would  give  as  the  extreme  tensile  stress  2,083 


Fig.  1 — General  View  of  Sea  Wall  and  Wing  Walls  at  Hull,  Mass. 


The  wing  walls  are  2  ft.  wide  on  the  top  and  are  practically  one 
pi..ce  with  the  main  wall,  being  joined  to  it  by  a  curve  of  Ift. 
laaius  at  the  aug.es;  in  tact,  aii  ot  the  angles  and  corners  are 
rounded  so  as  to  offer  but  slight  resistance  to  the  waves  which 
someiiuies  dash  to  the  very  lop  ol  the  wail. 

'Ihe  breakwater  extends  out  50  It.  beyond  the  last  wing  wall 
on  the  south  end  and  has  been  undermined  by  the  heavy  waves. 
It  was,  theiefore,  in  the  condition  of  a  beam  supported  through 
n.ost  of  its  length  but  at  the  tree  end  acting  as  a  canti.ever.  The 
wall,  being  of  concrete  without  steel  reinforcement,  had  not  suf- 
ficient tensile  strength  to  suppoit  the  weight  of  the  overhanging 
part,  which  was  16  ft.  long,  and  as  a  result  this  much  of  the  wall 
broke  off  nearly  square  across.  A  second  break  occurred  31  ft. 
farther  in  as  the  undermining  action  of  the  waves  continued.  This 
break  is  of  the  same  general  character  as  the  first,  but  shows  more 
cleariy  the  effect  of  the  longitudinal  shearing  forces  which  are  well 
known  to  exist  in  beams  when  broken  transversely  but  which  in 
a  material  like  concrete  are  not  easy  to  demonstrate.  Fig.  2  shows 
th?  two  breaks  and  illustrates  their  different  character,  and  Fig. 
3  is  a  c'oser  view  of  the  second  break,  which  shows  the  curve  of 
the  junction  of  a  wirg  wall  with  the  main  wall.  Fig.  2  also  shows 
the  appearance  of  one  of  the  wing  walls  and  the  effect  of  the  buffet- 
ing it  has  received  on  the  end  next  the  water  from  the  heavy  seas 
which  wash  over  it  during  every  storm.  It  is  submerged  for  part 
of  its  length  at  nearly  every  tide,  but  only  the  highest  tides  with 


lbs.  per  sq.  in.,  which  seems  much  too  high  although  test  piece* 
from  the  concrete  used  in  the  bridge  over  the  Danube  at  Munder- 
kingen,  Germany,  broke  at  from  2,000  to  4,560  lbs.  per  sq.  in.,  vary- 
ing with  the  age  of  the  specimens  (which,  however,  Trautwine  does 
not  give). 

The  writer  thinks  that  it  may  be  supposed  with  reason  that 
these  breaks  occurred  on  account  of  a  violent  shock  due  to  a  wave 
of  more  than  usual  magnitude  and  force;  which  brought  a  sudden 
and  momentary  stress  (due  to  its  impact)  far  greater  than  the 
mere  weight  of  the  wall  itself  so  that  it  cannot  be  positively  de- 
termined what  the  actual  strength  ot  the  concrete  was  but  only 
that  it  was  not  strong  enough  to  resist  whatever  stresses  were  im- 
posed upon  it. 

From   the   perfect   state  of  preservation   and   the  excellent   ap- 
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Fig.  2 — View  Showing  Two  Breaks  in  Main  Wall. 


Fig.  3 — Appeai'ance  of  Second   Break. 


wind  from  the  north  or  west  cause  the  waves  to  dash  against  the 
brea'-: water  itself  with  any  considerable  force.  Except  for  the 
underminii'g  and  the  breaks  at  the  outer  end  the  breakwater  shows 
no  signs  of  deteiioration.  The  wing  walls  are  none  of  them  serious- 
ly in  paired  after  five  years  of  exposure.  They  are  worn  away  only 
at  the  ends  for  a  short  distance,  on  most  of  them  for  not  more  than 
2  or  3  ft.,  although  in  one  case  the  top  has  been  broken  away  to  a 
depth  of  about  3  in.  for  a  distance  ot  7  ft. 

At  (his  time  it  can  only  be  conjectured  whether,  when  the 
b-eaks  occurred,  the  end  of  the  wall  hung  free  and  unsupported  for 
the  w'^ole  16  ft.  between  the  first  break  and  the  end  of  the  wall,  or 
whether   it  was  gradually  undermined   for  this  distance,   bringing 


pearance  of  the  rest  of  the  breakwater  and  the  wing  walls  there 
is  good  ground  for  stating  that  Portland  cement  concrete,  well  made 
and  well  laid,  will  resist  the  action  of  the  sea  under  all  ordinary 
conditions  if  the  mass  of  the  masonry  is  sufficiently  large  and  the 
masonry  is  carried  deep  enough  to  prevent  undermining  for  any 
corslderable  distance.  Wing  walls,  reasonably  close  together  and 
carried  out  at  right-angles  for  50  ft.  or  more,  will  prevent  any  ex- 
tensive displacement  of  the  material  immediately  in  front  of  the 
wall  and  perhaps  altogether  remove  any  danger  from  undermining 
in  nearly  all  situations.  For  the  most  extreme  cases,  stone  ma- 
sonry would  probably  be  better,  as  this  material  has  a  crushins 
strength  of  from  three  to  twelve  times  that  of  concrete. 
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Comparative    Cost   of    Repairing    Steel    and    Wooden    Cars   on    the 
Harriman   Lines. 


In  order  to  determine  definitely  what  it  is  costing  tlie  Harriman 
Lines  to  mainiain  thtir  steel  cars  and  cars  of  composite  construc- 
tion a.s  compared  witli  all-wood  cars,  Mr.  Julius  Krutlschnitt,  Direc- 
tor of  Maintenance  and  Operation,  last  fall  arranged  to  liave  kept 
separately  the  repair  accounts  of  all  of  the  steel  cars  and  an  approxi- 


ponderance  of  through  business  on  the  Union  Faciflc,  which  is 
gi eater  per  car  than  on  tne  other  lines,  'ihe  steel  cars  of  the 
Union  Pacific  include  a  number  of  coal  cars  and  baliast  cars  built 
at  a  much  eaijler  date  than  the  cars  ot  the  other  lines  with  which 
they  are  compared.  The  Atlantic  System  cars  are  comparatively 
new,  and  most  of  them  are  flat  cars,  which,  of  course,  cost  much 
less  for  repairs  than  box  cars. 

The  intention   is   to   continue   the   record   until    satisfactorily 


IIAIIIIIMAX    Ll.NKS.— COMI'ABISON    OF   CcST  OF    UEI'AIKS    OF  SXEEL  AND   WOOUEN     CARS  FROM   OCTOBER,   1004,   TO  MARCH,  1905,    INCLUSIVE. 

^ October, ^  , — November — ,    ,— December— >     r Januaiy ,   , — February. — ,    , Maich , 

No.  Average  No.  Average  No.  Average     No.  Average     No.  Average     No.  Average 

of  cost  ot  CtSt  of  cost  of  cost      of  cost      8f  CLSt 

Hieel  Curs                                       cars,  per  car.  cars.  per  car.  cars.  per  car.  cars.  per  car.     cars.  per  car.     cars.  per  car. 

Union   Pacific 2,8:i5  $2.94  2.826  ?2.09  2.«2G  $2,41  2.S26  $2.78       2,826  $2.72       2,826  $2.98 

Oregon   Short   Line 2,326  1.80  2.326  1.28  2,326  1.62  2.326  1.97        1.326  2.43        2,326  1.92 

Oregon  K.   K.  &  Nav 120  1.64  120  3.69  120  1.40  120  1.23           120  1.01           120  4.32 

Southern  I'acllic  Co.— I'aciac  S.vstem 4,603  1.36  4,637  2.0S  4.636  1.63  4,C36  1.97        4,634  2.01        4,633  2.40 

Southern   I'acllic  Co.— Atlantic   System..        1,2J0  .16  1,230  .40  1,330  .40  1,330  .46       1,330  .53        1.330  .37 

Total,  all  lines 11.124  $L72  11,159  $1.74  11,238  $1.83  11,258  $1.99     11,256  $2.33      11,235  $2.23 

irooden  Cars. 

Union  I'aclfic    5,360  $4.44  3,360  $3.57  5,353  $4.02  5,353  $4.15       5,346  $3.73        5,.'?43  $4.43 

Oregon  Siiort  Line 361  4.47  361  2.43  :K1  2.49  361  2.87           362  2.21           363  4.02 

Oregon    It.  it.  &  Nav 214  1.96  214  1.32  213  3.18  213  1.83           213  1.33           213  1.77 

Souihern   1-acilic  Co.— racittc  System 3,966  2.14  3,966  2.40  3.902  2.16  3,939  2.34       3,934  2.74       3,932  2.36 

Southern    I'acilic  Co. — Athiutic   System.  .           SUO  1.10  800  1.63  783  2.18  783  1.76           783  2.U2           783  2.30 

Total,   all   lines    10,701  $3,29  10.701  $2.91  10,676  $3.13  10.671  $3.22      10,660  $3.15      10.636  $3.45 


>  months. 
Average 
cost  per 

car. 
$2.63 

1.84 


$4.06 
3.08 
1.93 
2.36 
1.83 


$3.19 


mately  equal  number  of  wooden  cars.  The  cars  of  steel  construc- 
tiou  comp.lse  practically  ail  Kinds,  including  gondoia,  coal,  flat,  bal- 
last, oi.,  btock  and  box.  'Ihe  wooden  cars  were  chosen  so  as  to  be 
comparable  in  age,  capacity  and  kind  to  the  steel  cars,  only  the 
newtsi  lots  being  represented  in  the  list.  It  was  desirable  to  have 
the  number  of  wooden  cars  chosen  from  each  line  equal,  approxi- 
mately, the  number  of  steel  cars  from  that  line,  but  this  did  not 
work  out  very  well  in  the  case  of  the  Union  Pacific  and  the  Oregon 
bbort  Line,  the  latter  having  only  a  small  number  of  wooden  cars 
that  could  be  compared  fairly  with  its  steel  cars.  This  discrepancy 
is  balanced  by  the  excess  in  wooden  cars  for  the  Union  Pacific, 
which  include  a  lot  of  3,000  box  cars  bought  on  one  order. 

The  accompanying  table  exhibits  the  record  for  six  months.  It 
shows  the  number  of  cars  from  each  line,  the  average  cost  per  car 
for  each  month  of  the  six,  both  for  each  line  and  for  all  lines,  and 
aLso  the  averages  for  the  six  months  period.  It  will  be  seen  that 
the  average  monthly  cost  per  steel  car  for  all  lines  for  the  six 
months  is  $1,118.  while  the  corresponding  figure  for  the  wooden  cars 
is  13.19.  a  saving  of  $1.21,  or  38  per  cent.,  in  favor  of  the  former. 

Considerable  variation  in  the  cost  of  repairs  on  the  different 
lines  will  be  noted,  particularly  the  high  figures  for  the  Union 
Pacific  and  the  low  figures  for  the  Atlantic  System  of  the  South- 
ern Pacific.  The  causes  tor  this  are  being  investigated  at  the  pres- 
ent time  at  Mr.  Kruttschnitt's  direction.  However,  in  general  the 
higher  costs  on  the  Union  Pacific  are  attributed  to  the  relatively 
greater  age  of  a  considerable  proportion  of  the  cars  and  to  the 
somewhat  higher  miles  run  per  car.     This  latter  is  due  to  the  pre- 


accurate  data  on  the  comparative  costs  of  the  two  kinds  of  construc- 
tion have  been  secured. 


Steel  Cross  Ties. 


The  accompanying  illustrations  show  a  new  steel  tie  made  by 
the  Carnegie  Steel  Company,  Pittsburg,  Pa.  As  shown,  the  cross 
section   of   the   tie   is   a   modified   form   of   the   well-known   I-beam. 


Application  of  the  Carnegie  Steel   Cross  Tie. 

This  section  combines  ample  bearing  surface  of  the  proper  shape 
for  bedding  and  tamping;  sufiicient  surface  for  seating  the  rail; 
the  greatest  rigidity  and  transverse  strength  for  a  given  weight  of 
material,  and  an  easy  means  for  securing  the  rail  to  the  tie.  The 
tie,  as  shown  in  the  illustrations,  ha^s  a  top  flange  4V->  in.  wide; 
a  bottom  flange  8  in.  wide;  a  web  %  in.  thick,  and  a  depth  of  5V2 
in.  The  length  over-all  is  8  ft.  6  in.,  and  the  weight  per  foot  is 
19.7  lbs.,  or  a  weight  of  167.4  lbs.  per  tie,  exclusive  of  the  fasten- 


se- 

4'//4' 

4^' 


Details  of  the  Carnenie  Steel   Cross  Tie. 
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ings,  which  weigh  about  6  lbs.  |  The  rail  is  secured  to  the  tie  with 
tour  %,  in.  bo»is,  by  means  o8'  rolled  steel  clips  titling  accurately 
on  the  Iiai,ge  oi  the  rail,  navjug  a  bevei  exactly  the  same  as  that  of 
the  flange  and  caretuiiy  punched  so  that  the  shoulder  o£  the  clip 
gives  picper  and  positive  rail  aiinement.  The  necessary  insula- 
tion when  automatic  block  signals  are  in  use  is  provided  for  by 
woodea  shims  placed  between  the  rail  and  the  tie;  fiber  bushings 
around  the  boits,  and  hber  washers  under  the  nuts.  A  number  of 
thtse  tits  have  been  in  service  for  the  past  two  years  on  lines 
carrying  fa.st  and  heavy  traffic.  The  New  York  Central  &  Hudson 
River  has  them  in  use  near  Castlelon,  N.  Y.,  and  they  are  also  in 
use  on  the  Uuuith  &  Iron  Range  Railroad  and  on  the  Lake  Shore 
&  Michigan  Southern.  The  Bessemer  &  Lake  Erie,  after  a  six 
months'  test  of  one-half  a  mile  of  track  equipped  with  these  ties, 
has  p.a:ed  an  order  for  about  2,100  tons  of  the  ties,  this  being 
sufficient  tor  the  equipment  of  10  miles  of  track. 


Locomotives  at  the  Liege  Exhibition. 


BY  C.   R.   KING. 


{Continued  from  page  j}S.) 

The  16-wheel  articulated  locomotive  of  the  French  Nord  Rail- 
way msntioned  in  the  previous  article  is  well  worth  a  more  extended 
description.  The  principal  original  feature  in  this  engine  is  the  cen- 
tral giid;r  frame  which  supports  the  boiler  and  takes  all  the  strains 
of  the  train  couplings,  in  this  respect  differing  from  most  articulated 
locomotives  in  which  the  motor  truck  takes  the  pull  of  the  coup- 
lings. This  is  not  the  case,  however,  with  the  Mallet  system  un- 
less the  engine  is  running  with  the  cab  in  front.  When  running  on 
short  radius  curves  the  long  boiler  and  central  frame  form  a  tangent 
with  the  outside  of  the  curve,  and  with  the  ordinary  coupling  ar- 
rangements this  lateral  displacement  would  have  a  strong  tendency 
to  derail  the  car  next  to  the  engine.  To  obviate  this  difficulty  the 
coupling  hook  is  free  to  slide  from  side  to  side  in  a  wide  slot  in  the 
bumper  beam  and  the  coupling  bar  is  attached  far  back  on  the  cen- 
tral frame  to  minimize  the  lateral  pull. 

The  motor  trucks  are  unaffected  by  the  extreme  lateral  dis- 
placement of  the  boiler  and  central  frame.  The  pivot  itself  is  a 
large  hollow  spherical  casting  resting  in  a  cup  bearing  contained 
in  the  heavy  cast-steel  frame  which  serves  to  brace  the  plate  frames 
of  the  motor  truck.  It  has  no  lateral  displacement.  The  pivot  is 
bolted  to  the  under  side  of  the  box-girder  central  frame,  which  is 
in  turn  secured  to  the  heavy  smokebox  saddle  at  the  front  end  of 
the  boi'er.  The  truck  has  thus  universal  rotation  about  its  pivot. 
The  bailer,  which  has  a  high  center  of  gravity,  cannot  roll  for  there 
are  outwardly  projecting  arms  on  the  saddle  casting  which  bear 
against  the  upper  sides  of  the  pivoted  motor  truck  frame  through 
the  intermediary  of  a  buffing  spring  whose  central  pin  carries  a 
steel  roller  which  turns  with  the  swiveling  of  the  truck. 

At  the  firebox  end  the  boiler  is  rigidly  supported.  The  mud 
ring  rests  directly  upon  the  central  frame  in  the  middle,  and  at 
the  sides  it  is  carried  on  the  usual  expansion  brackets  through  the 
intermediary  of  side  rests  which  allow  the  free  radial  movement 
of  the  rear  motor  truck.  Midway  between  the  two  end  supports 
of  the  boiler  there  are  two  other  supports  on  the  central  frame 
which  consist  of  double  metal  sheets,  allowing  as  usual  for  con- 
traction and  expansion.  The  central  frame  being  placed  so  high  up 
under  the  boiler  necessarily  leaves  but  little  room  for  the  ash 
pan  under  the  full  width  of  the  firebox.  The  ash  pan  is  therefore 
forked  at  its  front  end,  and  to  provide  for  cleaning  without  detri- 
ment to  the  axle  boxes,  etc.,  on  the  rear  truck,  open  troughs  lead 
out  from  the  extremities  of  the  side  ash  pans  to  drop  the  ashes 
clear  of  the  rails. 

With  the  adoption  of  two  instead  of  one  swiveling  truck  the 
number  of  flexible  joints  required  has  been  augmented.  These  are 
(1)  the  high  pressure  steam  pipe  which  is  carried  from  the  dome 
to  the  back  end  of  the  boiler  (below  the  foot  plate),  where  the 
vertical  axis  of  the  pipe  corresponds  with  the  pivotal  axis  of 
the  truck — from  whence  the  pipe  is  led  forward  to  the  high-pres- 
sure cylinders.  (2)  The  exhaust  pipes  from  the  high-pressure 
cylinders  to  the  low-pressure  cylinders.  These  pipes,  which  lie  in 
a  direct  line  between  the  two  groups  of  cylinders,  have  been  made 
to  allow  for  the  aggregate  radial  movement  of  the  two  motor 
trucks.  They  consist  of  sliding  sockets  with  spherical  ends  similar 
to  the  type  adopted  in  the  Mallet  locomotives  for  the  vertical  con- 
nection of  the  low-pressure  exhaust  with  the  b'ast  pipe.  It  re- 
mains to  be  seen  if  such  an  arrangement  will  stand  the  wear  of 
time  and  keep  tight.  (3)  The  high-pressure  steam  pipe  running 
from  the  dome  to  the  low-pressure  cylinders  for  use  when  it  is  re- 
quired to  work  all  cylinders  with  boiler  steam  direct.  In  this  case. 
as  the  pipe  is  of  small  diameter,  a  short  length  of  steel-braided 
metaVic  hose  is  used  without  recourse  to  a  swivel  joint.  (4)  The 
exhaust  from  the  low-pressure  cylinders.  This  consists  of  two 
la^ee  rubber  pipes  connecting  each  low-pressure  valve  chest  pine 
with  a  'ar"e  Y-rine  at  the  back  of  the  smokebox.  This  rubber  pip- 
ing is  tightly  wired  and  takes  the  place  of  the  spherical-joint,  slid- 


ing pipe  of  the  Mallet  system,  already  referred  to.  The  other  flex- 
ible connections  on  the  engine  are  of  minor  importance.  It  will 
be  seen  that  the  numerous  tlexib.e  joints  correspond  cioseiy  to  those 
in  the  Meyer  system,  notwithstanuing  that  atter  competitive  trials 
oi  the  Meyer  and  Mailet  engines  on  the  baxon  railroads  the  Mallet 
was  selected  for  its  greater  practicability. 

The  lateral  pipes  between  the  high-pressure  and  low-pressure 
groups  are  fitted  with  the  de  Glehn  intercepting  valves  for  making 
the  change  from  simple  working  to  compound.  When  the  valves 
open  the  high-pressure  exhaust  to  the  air,  the  steam  thus  discharged 
passes  by  a  short  branch  pipe  cast  upon  the  low-pressure  exhaust 
pipe — this  being  neatly  and  simply  designed — and  as  the  intercept- 
ing valve  is  immediately  beliind  the  low-pressure  cylinders  no  flex- 
ible joint  is  needed. 

The  water  tanks  are  supported  above  the  plate  frames  on  each 
side  and  are  divided  into  two  sections,  front  and  back.  The  for- 
ward tank  reaches  beyond  the  front  of  the  boiler,  but  this  causes 
no  inconvenience  in  cleaning  the  sraokebo.x  as  pipes  are  carried 
through  the  tank  bottom  through  which  the  cinders  are  discharged. 
Nor  do  the  tanks  interfere  with  the  view  of  the  track  immediately 
in  front  of  the  engine,  as  they  are  of  triangular  cross-section,  which 
allows  a  lookout  between  their  sides  and  the  sides  of  the  boiler. 
The  engine  is  "double  ended"  in  respect  to  its  trucks,  so  that  it 
can  be  run  equally  well  with  its  cab  at  the  front  end.  The  coal 
bunker  behind  the  foot  plate  holds  five  tons  of  coal,  but  it  allows 
a  clear  view  from  the  rear  windows  of  the  cab. 

The  following  table  gives  the  principal  dimensions  of  this 
peculiar  locomotive: 

Fuel    Bituminous  coal 

Weight  of  engine,   loaded    224.880  Iba. 

Weight  of  engine,  empty   171 ,960    " 

Wheel  loads,  axles  1.  2,  7  and  8.  fully  loaded .■^0  S6.->    " 

3  and  6.  fullv  loaded    .3.3.071    " 

4  and  .=;,  fullv  loaded 17.639    •' 

Weight  for  adhesion,  half  load  coal  and  water  176,368    " 

Coefficient  of  adhesion,  working  simple  with  full  load 4 

Co-eflicietit  of  adhesion. with    full  load  working  compound 5.3 

Driving  wheels,   diameter    57Vi  in. 

Bearing  wheels,  diameter .33^  in. 

Wheel   base  of  each  truck    19  ft. 

Wheel  base  of  engine   41  ft.  3'/^  in. 

Length  of  engine   *». 51   "  7^    " 

Width  of  engine   . .' 9  "  5 

Height  to  center  of  boiler 9  "  2%    " 

Maximum  theoretical  tractive  effort,  compound 41,021  lbs. 

Maximum  theoretical  tractive  effort,  simple 53,052    '* 

Boiler  pressurt    228    " 

I'ressure  in  receiver  pipes   92V4     " 

Grate  area    32.29  sq.  ft. 

Heating  surface,  firetwx 129.0        " 

Heating  surface,  tubes   (Serves) 2.303.30 

Total  heating  surface 2,632.30      " 

liiameter  hi^h  pressure   cylinders    15%  in. 

Diameter  low  pressure  cylinders   24  %    ** 

Common  stroke  of  pistons    26%    " 

Capacity  of  water  "tanks    3,400  gals. 

Capacity  of  coal  Ininkei  s 5  tons. 

Superheaters  on  Belgian  Locomotives. 

The  accompanying  drawings  show  two  recent  types  of  super- 
heaters with  which  a  number  of  the  Belgian  locomotives  at  the 
Kxhiljition  aic  fitted.  Fig.  1  shows  the  Cockerill  system  with  ex- 
tended smokebox  door,  and  Figs.  2  and  3  show  the  details  of  the 
latett  design  of  the  Schmidt  superheater,  which  is  a  much  simpler 
arrangement  than  previous  designs  of  the  same  inventor.  The  main 
feature  of  both  superheaters  is  the  placing  of  the  steam  tubes  with- 
in the  fire  lubes  of  the  boiler,  a  number  of  which  are  made  large 
enough  to  receive  them.  This  entails  in  consequence  a  loss  of 
evaporative  power  in  the  steam  generator.  The  Schmidt  device  is 
the  simpler  of  the  two,  as  it  is  intended  solely  tor  single  expansion 
engines,  and  the  only  regulating  device  it  requires  is  a  trap  door 
in  the  smokebox  to  cut  off  the  passage  of  hot  gases  through  the 
upper  fire  tubes  when  steam  is  not  circulating  in  the  superheating 
tubes.  The  Cockerill  superheater  is  for  compound  engines  and  pro- 
vides for  several  modifications  In  the  distribution  of  the  heat  in 
the  superheating  tubes. 

In  both  the  Cockerill  and  Schmidt  arrangements,  the  location 
of  the  iunerheating  tubes  is  a  more  rational  one  than  in  the  many 
superheating  systems  currert  on  the  European  continent,  for  in 
both  of  these  arrangements  the  heat  is  absorbed  from  the  gases 
in  their  passage  from  the  firebox  to  the  smokebox  instead  of  as 
in  previous  arrangements,  the  heat  being  specially  carried  to  the 
coldest  part  of  the  boiler  to  there  perform  its  work  at  a  serious 
loss  to  the  thermal  efficiency  of  the  whole  generator.  In  the 
United  States  the  attention  of  inventors  is  now  particularly  con- 
centrated upon  the  firebox  end  of  the  boiler  as  the  proper  location 
of  the  superheater,  and  if  a  practical  and  durable  device  can  be  put 
in  there  it  will  probably  replace  the  European  types  of  smoke- 
box superheaters  by  reason  of  its  immense  superiority  in  effect- 
iveness. 

The  results  in  economy  attained  by  the  use  of  superheaters  on 
locomotives,  when  published  by  interested  or  even  remotely  inter- 
ested parties,  have  been  received  with  extreme  caution  by  locomo- 
tive designers  ever  since  the  superheating  locomotives  Introduced 
on  the  Chemin  de  fer  du  Nord  in  1S62  by  M.  Ju'es  Petiet.  were 
ab^indoned.  but  they  are  coming  more  and  more,  into  use  and  are 
fu'ly  justifying  the  claims  made  for  them.  'The  Belgian  State  Rail- 
ways have  applied  Schmidt  superheaters  to  25  locomotives  of  five 
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different  types.  So  far,  the  best  results  obtained  have  been  from 
12  t J  J 3  per  cent,  saving  in  coal  aud  IB  to  18  per  cent,  saving 
Id  wa.er,  tneEe  results  confirming  those  obtained  by  other  systems 
of  buperhLatiug  euip.oytd  on  the  State  Hallways  of  Austria  and 
8axouy.  v*  uh  the  apparatus  app.ied  to  new  engines,  these  Schmidt 
eupei  heaierii  are  tanl,  in  some  cates,  to  have  required  no  special 
attention  in  I'/j  yeais.  'Ihose  who  have  seen  locomotives  equipped 
with  ihe  old  lOrm  of  Scnmidt  superheaters  lying  at  the  Borslg 
Locomotive  works  at  Berlin  awaiting  repairs  will  consider  this 
a  line  lecord.  'ihis  most  important  question  of  repairs  and  the 
difficu  ty  01  repairing  those  parts  only  indirectly  connected  with 
the  buperiieatiug  appaiatus,  are  items  of  great  importance  in  the 
Ultimate  adoption  of  superheaters  in  general  locomotive  service, 
anJ  to  oveicome  these  difficulties  nothing  but  persevering  tria.s 
of  the  best  and  latest  types  and  the  rejection  of  oid  types  will  avail. 
The  Schmidt  superheater  of  the  Belgian  State  Railways  is 
Clearly  shown  in  Figs.  2  and  3.  A  steam  receiving  box  or  collector 
Is  placed  in  the  sraokebox  and  from  this  two  l%in.  steel  tubes 
run  back  into  each  of  the  three  upper  rows  of  4-;s-in.  fire-tubes.  A 
short  distance  in  front  of  the  firebox  they  are  bent  back  and  re- 
turn to  that  division  of  the  collector  from  which  the  cylinder  steam 
pipes  lead,  'ihe  leheating  tubes  are  protected  from  the  action  of 
the  fire  at  t?ie  back  ei  d  by  Ubends  of  steel  castings.  The  extremi- 
ties of  the  tubes  at  the  smokcbox  end  are  flared  out  and  the  flanges 
are  screwed  into  the  cast-steel  receiver  or  collector.  Asbestos  is 
used  in  packing  the  joints.  Instead  of  copper,  which  is  the  usual 
practice,  the  smokebox  steam  pipes  are  of  iron  and  the  large  fire 


pay  for  the  additional  first  cost  of  the  apparatus  and  its  upkeep 
in  serviceable  condition  remains  to  be  determined.  The  coal  econ- 
omy is  equal  to  that  obtained  by  compounding  which  itself  costs 
gieatly  for  maintenance.  The  heat  thrown  out  of  the  stack  by 
the  exhaust  is  so  great  that  doub.e  stacks  have  bean  provided  to 
prevent  burning  of  the  metal,  and  consequently  the  heat  waste  is 
greater  than  with  saturated  steam.  A  desirable  economy  remains 
to  be  effected  in  extracting  more  of  the  heat  from  the  exhaust  steam 
before  it  leaves  the  cylinders. 

The  new  cockeriil  superheater  shown  in  Fig.  1  has  three  re- 
heating tubes  in  one  fire  tube  instead  of  four  as  in  the  Schmidt 
system,  and  the  three  upper  rows  of  the  tire  tubes  are  employed 
for  this  purpose.  The  collector  boxes  are  differently  placed,  how- 
ever, la  the  Cockerill  device,  the  reheating  tubes  extend  forward 
to  the  point  of  the  smokebox  where  the  co. lector  is  located.  At 
the  firebox  end  the  fire  tubes  stop  at  a  receiver  box  for  the  steam 
d.awn  f.om  the  regu.ator.  A  number  of  fittings  are  provided  to 
enab.e  the  steam  to  be  superheated  both  before  and  after  it  enters 
the  high-pressure  cylinders,  and  also  to  superheat  the  steam  only 
after  it  has  passed  through  the  high-pressure  cylinders,  the  object 
being  to  ascertain  by  trial  which  is  the  most  economical  method 
for  compound  engines  before  adopting  a  standard  design  for  com- 
pounds. 

To  make  the  following  explanation  clear,  reference  is  made 
to  the  diagram.  Fig.  1,  which  shows  the  superheater  as  applied  to 
one  of  the  engines  at  the  Exhibition.  The  throttle  at  B  has  three 
pistons  permitting  a  duplex  movement.     It  allows  steam  to  pass  by 


Fig.   1 — Details  of  Cockerill  Superheater  as  Applied  to   Belgian   Locomotives. 


tubes  holding  the  reheating  tubes  are  also  of  iron.  These  large 
flie  lubes  aie  sciewed  in  tne  nrebox  flue  sheet  and  are  piugged 
with  iron  tei  rules,  but  in  the  smokebox  flue  sheet  they  are  ex- 
pjiiutd  as  Uouai.  a  hinged  flap  be.ow  the  coaector  box  serves  to  cut 
off  the  diuit  ihiough  tne  large  fire  tubes  and  aiso  to  prevent  the  in- 
gress of  heat  irom  the  lower  fire  tubes  when  the  cylinders  are  not 
taking  steam.  The  usuai  expedients  are  resorted  to  to  prevent 
daiua^e  where  superheated  steam  is  empioyed.  The  degree  of 
superheat  is  shown  on  a  scale  in  the  cab  by  means  of  a  pyrometer 
placed  in  one  side  of  the  collector  box  and  a  thermometer  piaced  in 
the  other.  The  piston  valve  segments,  of  cast-iron,  are  three  in 
number,  and  steam  is  admitted  behind  the  central  or  principal 
segment.  The  valves  and  pistons  aie  lubricated  with  a  six-way  lubri- 
cator actuated  by  a  force  pump.  Cast-iron  or  white  metal  packing 
rliigs  are  used.  With  the  Stephenson  valve  gear  employed,  the 
reversed  position  required  for  giving  inside  admission  to  the  pis- 
ton valves  is  effected  by  the  introduction  of  rocking  levers.  The 
piston  valve  chests  are  fitted  with  air  suction  valves  having  their 
orifices  placed  over  cups  on  the  running  board  to  prevent  the 
entrance  of  foreign  matter. 

In  the  first  trials  made  with  this  form  of  superheater,  two 
engines  exactly  alike  in  all  other  particulars  except  the  super- 
beater  were  employed.  It  was  found  that  moderate  superheating 
resu  ted  In  little  or  no  economy,  but  that  superheated  temperatures 
of  from  570  deg.  Fahr.  to  660  deg.  Fahr.  were  essential  to  obtain 
the  saving  previously  mentioned;  of  12  to  13  per  cent,  in  coal 
and  16  to  18  per  cent.  In  water.    How  far  the  economy  In  coal  will 


the  pipe  L,  direct  to  the  high-pressure  cylinders  or  by  the  pipes.  C 
into  the  superhtater  recei\ers  at  the  firebox  end  of  tae  large  flues, 
the  object  oi  tfle  two  leceiveis  being  to  divide  the  reheating  Lubes 
into  two  groups.  The  lett-band  group  reheats  the  steam  in  its 
passage  to  the  high-pressure  cylinders.  The  right-haud  group  re- 
heats the  steam  passiiig  trom  the  high-pressuie  to  the  low-pressure 
cyhndeis.  This  steam  is  brought  back  to  the  rear  end  of  the  tubes 
by  the  pipe  G,  and  passes  forward  through  the  right-hand  group 
of  Ffcheating  tubes  into  the  front  collector  J,  then  to  the  pipe  K 
and  so  into  the  low  pressure  valve  chest.  The  steam  pipes  from 
the  cohector  D  to  the  high-pressure  cy.inders  pass  down  through 
a  va.ve  B'  and  the  pipe  E  into  the  valve  chests.  Valve  B'  is  similar 
to  the  throttle  valve  B,  and  the  movements  of  the  two'  are  con- 
nected so  that  the  various  changes  in  the  direction  of  the  move- 
ment of  the  steam  are  governed  simultaneously  at  both  ends  of 
the  reheating  tubes. 

When  only  the  exhaust  steam  from  the  high-pressure  cylinders 
is  to  be  superheated,  the  throttle  B  admits  boiler  steam  to  the 
main  dry  pipe  L  from  which  it  passes  through  valve  B'  and  pipes 
E  into  the  valve  chests  of  the  high-pressure  cylinders.  The  ex- 
haust from  the  high-pressure  cylinders  passes  by  the  pipes  F 
through  the  valve  B'  into  the  collector  D,  thence  back  to  the  fire- 
box end  through  the  left-hand  group  of  reheating  tubes  and  into 
the  receiver  on  that  side.  It  then  passes  up  the  pipe  C,  through 
the  throttle  B  and  enters  the  receiver  of  the  right-hand  group  of 
tubes.  From  there  it  passes  forward  to  the  front  receiver  J, 
through  the  pipes  K  and  Into  the  low-pressure  valve  chests.    With 
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saturated  steam  such  a  tortuous  passage  would  result  in  excessive 
wiie-jriiwlag,  Out  with  superneated  steam  this  need  not  be  taken 
iuio  acjuuiii.  A  number  of  accessory  arrangements  are  indicated 
on  the  drawing,  the  object  ol  whicli  is  to  facilitate  the  movement 
of  the  sieam  turougb  the  apparatus,  and  they  need  not  be  described 
here,  inn  iiii. owing  tabie  gives  some  of  the  principal  dimensions 
of  the  Be.gian  State  Kaiiway  engines  fitted  with  superheaters  which 
form  a  pan  of  the  Exhibition : 

Tjpo uti-o  4-4-0  4-6-0 

Slmplp  ur  f.miiiDund Simple.  Simple.  ('ompound. 

Sei  vlcp    Kielght.  I'Hssenger.  Exprs-fassengr. 

huhdiT    St.  Leniiiird.  Uaine  St.  I'ierre.  Cockerill. 

Cylinil.  IS.  diameter    :il.i!.-)in.  lil.tiS  In.  14.17  &  24.41  in. 

I'lstcin.  stroke tiii.d      •  MM     "  -'6.77  in. 

LiiainoiM'  of  drivers .■i!>..S4   '■  77.05   "  70.87  " 

BolUr  pressure litl  lbs.  2-'S  lbs. 

Heating  surface,  tubes 1107.88  sq.  ft.  1,000.40  sq.  ft. 

fl;ebox i:il.31      "  100.08      " 

total 1.098  99      "  1.89:i.38      - 

Grate  area    21.(5        "  32.29 


Canadian    Pacific   Improvements  at   Winnipeg. 


The  Canadian  Pacific  yard,  shop  and  lemiinal  improvements  at 
Winnipeg,  Man.,  were  described  in  these  columns  a  year  ago.  {Rail- 
road Gazelle.  June  24,  1904).  The  work  has  now  been  completed, 
with  the  exception  of  the  hotel  being  built  in  combination  with  the 
passenger  station.     When   completed  this  hotel  will  be  the  largest 


X  300  ft.  The  station  is  four  storiqs  high  and  is  of  steel  and  brick 
constiuction.  ine  ground  noor  has  a  luain  waiting  room  y4  ft.  x 
102  ft.,  with  a  large  vestibuie  and  portico  entrance,  also  a  ladies' 
waiting  room,  3S  ft.  x  43  ft.,  with  retiring  and  lavatory  accommo- 
iiatious.  'there  are  cafe,  lunch  and  smoking  rooms,  and  telegraph 
and  telephone  facilities.  Ihe  basement  under  the  express  and  bag- 
gage rooms  contains  storage  rooms.  The  three  upper  stories  of  the 
building  are  divided  up  into  offices,  which  are  occupied  by  the 
general  staff  of  the  Western  Lines.  The  building  rests  on  concrete 
foctings  thorughout  and  the  foundation  walls  are  of  rubble  masonry. 
The  basement  walls  are  furred  with  terra  cotta  and  the  exterior 
finish  is  of  cut  stone  and  pressed  red  brick  laid  in  cement  mortar. 
The  station  cost  approximately  $450,000.  The  contractors  for  it  and 
the  hotel  were  P.  Lyall  &  Sons,  Montreal. 

The  buildings  are  sieam  heated  by  the  Webster  system,  sup- 
plied from  a  SOO  h.p.  battery  of  Babcock  &  Wilcox  boilers.  Elec- 
tric light  and  power  are  supplied  by  four  75  h.p.  simple  engines 
and  four  compound-wound  75  k.w.,  direct-current,  250-volt  generators. 
All  wiring  is  run  in  iron  conduits.  Telephone  connection  and  elec- 
tric fire  bei:s  of  the  continuous  ringing  type  are  installed  through- 
out. There  are  three  direct-connected  electric  passenger  elevators, 
two  for  the  hotel  and  one  for  the  station.  There  is  also  an  electric 
baggage  hoist  for  the  hotel  and  hydraulic  elevators  in  the  baggage, 
express  and  boiler  rooms. 

The  Main  street  subway  was  described  and  illustrated  in  de- 
tail in  the  previous  article.  A  view  of  the  finished  viaduct  is  shown 
herewith.  It  is  a  reinforced-concrete  groined-arch  structure  100  ft. 
wide  east  and  west  over  sidewalks,  140  ft.  north  to  south,  and  car- 
ries eight  tracks.  There  are  three  main  elliptical  arches  over  the 
roadways  and  two  semi-circular  arches  over  the  sidewalks  carried 
on  four  rows  of  reinforced  concrete  columns  and  two  abutments. 
The  central  span  is  occupied  by  street  railway  tracks,  the  other 
two  large  spans  being  used  as  driveways.  The  street  has  a  grade 
of  1  in  20  and  is  paved  with  cedar  blocks.  The  sidewalks  and  re- 
taining walls  are  of  concrete.  One-half  of  this  structure  was  com- 
pleted and  carried  the  railroad  tracks  before  the  other  half  was 
started,  and  being  located  so  close  to  the  station  and  on  the  main 
thoroughfare  of  the  city,  required  that  both  vehicular  and  railroaij 
trafllc   be  provided   for   continuously.     There  were   24,000   cu.   yds. 


Main   Entrance  to   Waiting   Room,  Winnipeg   Station. 

in  Canada,  with  315  guest  chambers.  14  ft.  x  16  ft.,  and  63  bed- 
rooms for  the  staff.  Of  the  315  guest  rooms,  175  have  hath  rooms 
attached,  and  can  be  divided  off  into  suites.  The  hotel  has  a  ground 
area  of  236  ft.  x  190  ft.  and  is  eight  stories  high.  The  ground  floor, 
which  is  finished  with  marble  tile  and  carved  wood,  is  occupied 
by  a  large  rotunda  and  reception,  dining  and  service  facilities. 
The  main  entrance  is  from  Fonseca  avenue,  with  a  rear  entrance 
from  the  train-shed  of  the  station.  The  first  floor  contains,  in  addi- 
tion to  the  bed  rooms,  the  drawing,  palm  and  breakfast  rooms, 
together  with  a  vice-regal  suite.  The  other  floors  are  occupied  by 
bed  rooms  with  bath  and  other  accommodations.  The  help's  quar- 
ters for  the  hotel  are   in   the   rear  facing  the   railroad   tracks  and 


Main  Street  Subway  and  Viaduct. 

are  carried  up  two  stories  above  the  ground  floor.  The  building  is 
of  fireproof  construction  throughout,  the  Roebling  system  of  con- 
crtte  floors  being  used  with  terra-cotta  partitions  and  furring.  On 
account  of  the  character  of  the  clay  it  was  found  necessary  to  build 
the  hotel  on  a  pile  foundation,  whereas  this  clay  was  considered  suf- 
fic:e-t;y  so'id  to  carry  the  station  building,  which  is  only  halt  the 
height.  There  are  1,.'00  piles  in  the  hotel  foundations.  The  total 
cost  of  the  bui'dirg  will  be  about  $750,000. 

The  hotel  and  station  cover  an  area  of  84,000  sq.  ft,  the  station 
being  171  ft.   x  136  ft.  and  the  express  and   bnggage  rooms  54   ft. 


General  Waiting   Room,  C.  P.  R.,  Winnipeg  Station. 

of  excavation,  and  16,000  ft.  of  piling  to  support  the  4,900  cu.  yds. 
of  concrete.  The  structure  is  reinforced  with  315  tons  of  struc- 
tural steel  and  steel  rails.  There  are  a  number  of  skylights  to 
light  the  subway,  as  well  as  electric  lights  for  night  use.  The  cost 
was  approximately  $190,000.  Deeks  &  Deeks,  Chicago,  were  the 
contractors. 

The  freight  sheds  and  roundhouse  were  described  and  illus- 
trated in  the  former  article,  which  also  gave  a  plan  of  the  entire 
yard  with  all  improvements  located.  Before  the  improvements  were 
undertaken  the  yards  had  48  mi:es  of  track.  They  now  contain  109 
mile.'=.  an  enlargement  of  61  miles,  which  included  a  complete  re- 
arrargement.  In  additiou  to  their  size,  these  yards  are  said  to  be 
remarkable  for  the  excellence  of  their  construction  and  the  neat, 
clean  condition  in  which  they  are  kept.  The  driveways  at  the 
freight  sheds  and  team  tracks  have  been  paved  with  asphalt  on  a 
concrete  foundation,  which  is  in  marked  contrast  with  the  re- 
cently abandoned  team  tracks  which  were  approached  during  the 
wet  season  through  mud  axle  deep.  The  stock  yards  are  long 
enough  to  load  and  unload  a  30-car  train  without  spotting.  These 
yards  are  floored  with  3-in.  plank  and  fully  25  per  cent,  of  their 
area  is  under  roof.  The  passenger  coach  yard  contains  10  tracks, 
each  of  which  is  equipped  w'th  water,  steam,  air  and  gas.  Those 
tracks  are  placed  20  ft.  centers  so  that  cars  may  be  washed  and 
cleaned  at  any  point  in  the  yard.     In  the  center  of  the  yard  is  a 
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thawiag-out  house  having  capacity  for  four  coaches.  An  acetylene 
gas  plant,  3U  it.  x  yo  it.,  is  located  close  by,  adjoining  which  are 
the  patsenger  car  repair  shops  and  car  cleaners'  quaitrs. 

At  the  passenger  station  there  are  three  stulj  tracks  on  each 
side  of  the  midway  and  four  through  tiacks,  ail  of  which  are  ar- 
ranged iu  pairs  with  12-ft.  platforms  between  each  pair  of  tracks. 
The  umbrella  sheds  which  protect  these  piatforms  are  connected 
to  the  concourse  roof.     All  p.atforms  are  of  concrete  at  rail  level. 

Ihere  are  two  modern  coaling  stations  of  the  McHenry  type, 
one  for  switching  engines  and  the  other  for  road  engines.  Each 
has  four  25-ton  pockets  and  a  storage  capacity  underneath  of  200 
tons.  Each  pocket  is  provided  with  a  dynamometer  weighing  de- 
vice to  enable  the  quantity  of  coai  landed  on  each  tender  to  be  de- 
termined. There  are  two  ash  pits  w:th  depressed  tracks.  The  pits 
are  lined  with  concrete  with  hard  burnt   brick  facings.     The   r.iils 


Canadian   Pacific  Shops  at   Winnipeg. 

on  the  pit  side  are  supported  on  cast-iron  columns  to  permit  the 
ashes  be.ng  shovelled  from  the  pit  direct  into  the  cars. 

The  water  is  supplied  by  the  company's  own  pumping  at  Red 
river,  about  two  miles  distant.  A  50,0U0-gal.  water  tank  acts  as  a 
reservoir  from  which  supply  pipes  lead  to  the  water  columns  and 
to  hydrants  between  a.teriiate  stalls  in  the  engine  house.  The  pip- 
ing system  in  the  engine  house  is  quite  complete,  providing  for  hot 
&ud  cold  water  and  steam  and  air.  The  steam  pipes  connect  with 
the  domes  of  locomoiives  in  each  stall,  the  steam  from  which  can 
be  used  in  the  fcturtevant  heater,  for  heating  water  for  washout 
purposes,  or  can  be  transferred  to  the  boiler  of  any  other  locomo- 
tive in  the  building.  The  engine  house  also  contains  a  water-chang- 
ing plant,  and  the  turntable  has  lately  been  equipped  with  an  air 
motor. 

The  new  shops  west  of  the  main  yard  are  in  operation.  They 
comprise  a  locomotive  shop,  lt>5  ft.  x  794  ft.;  blacksmith  shop,  102  ft. 
X  217  ft.;  foundry,  92  ft.  x  122  ft.;  pattern  shop,  25  ft.  x  104  ft; 
passenger  car  shop,  100  ft.  x  241  ft.;  dry  kiln,  42  ft.  x  86  ft.;  plan- 
ing mill.  102   ft.   X  217   ft.;    freight  car  shop,  102  ft.   x  313   ft;    oil 


Interior   of    Sliop.    Showing    Fixed    100-Ton     Crane     and     Transfer 
Table. 

house,  40  ft.  X  80  ft.;  power  house,  100  ft.  x  100  ft;   and  a  general 
store  and  office  building. 

The  boiler  and  engine  rooms  of  the  power  station  are  each  48 
ft.  X  124  ft.  There  are  five  250  h.p.  Babcock  &  Wilcox  boilers  with 
a  workirg  pressure  of  125  lbs.  Soft  coal  generally  is  used,  al- 
though the  shavings  from  the  planing  mill  are  fed  by  an  exhau.st 
system  to  the  boilers.  The  boilers  are  equipped  with  a  Sturtevant 
induced  draft  system  and  Green  economizers.  The  ashes  are  con- 
veyed by  small  cars  on  a  22-in.  gage  track  through  a  tunnel  under 
the  boiler  room  and  hoisted  by  jib  crane  to  a  cinder  car  outside  of 
the  power  station.  The  engine  room  contains  two  Rice  &  Sergeant 
SOO  h.p.  cross-compound,  non-condensing  engines,  direct-connected 
to  600  k.w.,  three-phase.  600-volt  a.  c.  generators,  built  by  the  Cana- 
dian General  Electric  Company.     There  is  also  a  duplex  compound 


air  compressor  delivering  1,700  cu.  ft.  of  frpo  air  per  minute,  built 
by  the  Canada  Kand  Drui  Company.  Other  equipment  includes  two 
1,000-gal.  Underwriters'  lire  pumps,  two  duplex  water  pumps  and 
two  boiler  feed  pumps,  bui^t  by  the  Canada  foundry  Company. 

An  unusual  arransenui.t  is  found  in  the  locomotive  shop,  a  50- 
ft.  tiansfer  table  being  installed  in  the  middle  of  same  as  shown 
by  the  accompanying  illustration.  The  wheeling  and  unwheeling 
of  locomotives  is  done  by  a  stationary  100-ton  electric  crane, 
which  consists  of  two  50-ton  trol.eys  on  a  runway  formed  of  two 
girders  fastened  to  the  frame  of  the  building  in  a  fixed  position 
dirtctly  over  the  transfer  tab.e  pit.  The  engine  is  brought  into 
position  by  the  transfer  table  and  is  lifted  off  of  its  wheels  by  this 
ho  St.  The  wheels  arc  then  taken  away  and  shop  trucks  placed 
beneath  the  locomotive,  which  is  then  lowered  and  removed  to  an 
erecting  pit.  There  are  30  erecting  pits,  and  the  remainder  of  the 
buildirg  forms  the  machine  shop. 

All  of  the  shop  buildings  have  concrete  foundations,  with  brick 
walls  laid  in  cement  mortar,  steel  posts  and  trusses  and  slow-burn- 
ing mill  construction  roofs.  These  roofs  consist  of  3-in.  plank  sup- 
ported every  8  ft.  and  are  covered  with  four-ply  tar  and  gravel  roof- 
ing. Fach  building  is  equipped  with  lockers,  lavatories  and  Sturte- 
vant heater  fan  rooms.  The  skylights  throughout  the  buildings 
occupy  fully  25  per  cent,  of  the  total  roof  area.  The  total  cost  of 
the  shops  was  about  $585,000. 


Rapid  Transit  in  Great  Cities. 


One  of  the  outcomes  of  modern  civilization  has  been  to  collect 
populations  into  large  centers,  and  with  such  segregation  there  has 
a.isen  a  series  of  problems  of  which  our  forefathers  took  no  heed 
at  all  or  at  most  but  little  thought.  A  large  city  entails  the  supply 
of  its  peop,e  with  light,  heat,  power,  food,  water,  drainage,  housing, 
pavements,  and  means  of  intercommunication.  All  of  these  prob- 
lems, except  the  last,  increase  in  difficulty  and  importance,  substan- 
tially in  direct  ratio  to  the  size  of  population.  With  transportation, 
however,  the  increase  is  as  the  square  or  even  as  the  cube.  Double 
the  size  of  a  city  and  you  have  not  only  twice  as  many  people  to 
carry,  but  you  must  carry  them, twice  as  far;  and  as  the  minute 
and  not  the  yard  is  usually  the  proper  unit  of  distance,  doubling 
the  distance  means  a  doubling  of  speed.  In  New  York,  with  its 
population  of  three  and  three-quarters  millions,  there  are  being  car- 
ried now  on  the  surface,  elevated  and  subway  systems  paying  pas- 
sengers, exclusive  of  so-called  transfers,  1,200,000,000  per  annum,  a 
number  very  much  greater  than  the  number  of  passengers  on  all 
the  steam  railroads  of  both  the  American  Continents  from  the  At- 
lantic to  the  Pacific,  and  from  that  most  northern  of  all  railroads, 
the  Wi.d  Goose  Railway!  near  Nome,  Alaska,  within  the  Arctic 
Circle,  to  the  most  southern  one  in  South  America,  the  State  Trunk 
Line  of  Chili.  London  with  its  population  of  over  six  millions, 
but  with  inferior  intraurban  railway  faci  ities,  carries  about  the 
same  number  as  New  York;  while  Paris,  Berlin,  Hamburg,  Boston, 
Chicago  and  St.  Louis  are  fast  following  in  the  leaders'  tracks. 
Such  figures  need  no  further  comment  or  explanation  to  indicate 
the  dimensions  of  the  problems  of  transit  in  great  cities,  and  the 
difficulty  of  properly  meeting  the  continual  demand  for  increase  in 
facilities  as  cities  grow. 

The  subject  of  the  discourse  and  available  time  limit  our  con- 
sideration to  rapid  transit.  We  therefore  pass  by  that  other  phase 
of  urban  transportation  represented  by  the  surface  car.  The  pres- 
ent electric  trolley  car  is  a  development  of  and  evolution  from  the 
old  omnibus,  through  the  horse  car,  cable  car,  overhead  trolley  to 
the  conduit  trolley  car  to  be  found  in  New  York,  Washington  and 
some  foreign  cities.  Great  as  is  the  function  of  th'e  surface  cars 
as  a  means  of  short-distance  local  distribution,  they  cannot,  by 
their  very  nature,  be  a  factor  in  rapid  transit.  The  frequent  stops, 
and  delays  by  other  traffic  in  congested  streets,  necessitate  a  low 
average  speed.  To  secure  high  speed  the  roadbed  must  be  free  from 
interference  by  other  vehicles,  and  this  requires  that  it  must  he 
elevated  above  the  surface  or  be  placed  beneath  it. 

The  elevated  railroad  is  essentially  an  American  design,  having 
been  suggested  first  by  Colonel  Stevens,  of  Hoboken,  N.  J.,  as  early 
as  1S30,  only  five  years  after  the  first  steam  passenger  line  was 
opened  in  England,  and  two  years  after  a  simi'ar  event  occurred 
in  America.  It  was  not,  however,  for  40  years  that  the  suggestion 
was  given  practical  appl'cation.  and  then  to  avoid  in  New  York  the 
difficulties  experienced  in  London  of  working  an  underground  line 
by  stram  locomotives.  This  form  of  construction  was  extended 
in  New  York,  or  what  is  now  the  boroughs  of  Manhattan  and  the 
Bronx  of  that  city,  during  the  following  ten  years,  resu'ting  in  the 
present  e'evated  system,  with  a  length  of  38  miles  of  route.  With 
the  engineering  details  of  elevated  railroads  every  one  is  so  well 

♦From  !>n  address  delivered  at  Purdue  Dniversity.  by  William  Barclay 
Parsons.  C.  R. 

tThP  Wild  Gnosp  line  Is  the  m"st  northern  railroad  on  the  Ameri'-an  Con- 
tinent, but  it  t'-rmina'^PS  npavly  ^(^0  miles  sonth  of  the  «rcMr  ri'-de.  The 
n^ost  rorfhern  railroad  in  the  worlrl  riirs  fi-om  I,nl'-a.  at  the  head  of  rhe  G'llf 
of  "othria.  in  S"-'-cIpti.  to  Xnrvik.  or  Victorinhavn.  Norway,  behind  the 
Lofoten  Islands.  133  miles  north  of  the  Arctic  Circle. —  [ErnoK. 
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a(q..ai..ted  that  I  will  not  take  more  of  my  limited  time  to  refer 
to  ihcm  here.  'Ihis:  lorui  o£  lailiuaii,  based  on  iNew  Vork  experience, 
Lao  b-eu  ix-pioduttiJ  lu  brooki>n  (uow  a  borough  oi  Mew  lork), 
in  Boston  and  Chicago  in  our  own  country,  and  in  Europe,  in  Liver- 
pool, Benin  aaU  hails;  although  in  the  two  last  places  the  eie- 
\a.ed  iiiitrs  me  but  super-suriate  portioiis  or  sub-suriaue  rai. roads. 
\vi.eu  first  built  lu  New  iork,  they  were  constructed  on  the  general 
legal  theory  that  as  the  couits  had  held  that  surface  railways  were 
a  legitimate  use  oi  pub.ic  stieels  without  incuiriug  damage  to  abut- 
tii,g  pioj-e.ty  owners,  so  elevated  railroads  were  but  another  form 
01  suriace  lanway  and  could  calm  the  same  immunity.  After  a 
lo.g  ii-gal  battle  the  converse  ol  this  proposition  was  huaily  estab- 
lisheJ.  aud  it  was  he.d  that  such  railroads  interfere  with  the  so- 
ca.ied  easemei.ls  ol  ligbl,  air  and  access  to  abutting  propeity,  and 
therefoie  cause  a  damage.  In  streets  already  built  up,  and  where 
no  g  eat  correspoiidiLg  benefit  can  be  shown,  such  railroads  have 
to  pay  large  sums  for  laud  damage,  sufficiently  large  in  a  ciiy  like 
New  VorK  to  a. most,  if  not  quit--,  equal  the  difference  in  construc- 
tion cOit  between  the  less  e.>Lpensive  elevated  and  more  expensive 
subway,  which  latter  does  not  injuriously  affect  property. 

The  various  elevated  railroads  above  referred  to  are  all  of  tte 
type  famil.ar  tj  you.  There  is.  however,  another  type  for  which  its 
advocates  c.aim  special  advantages,  a  specimen  line  having  been 
constiucted  iu  Germauy  running  through  the  contiguous  cities  of 
Barmen  aud  Elbeifeld.  Ihis  rai. road  is  a  double  line  with  a  single 
rai,  lor  each  track.  The  cars,  instead  of  having  their  trucks  be- 
neath, have  them  on  top,  and  are  thus  suspended  from  the  single 
rail.  Each  truck  consists  of  two  wheels,  the  car  riding  therefore 
Oil  four  wheels,  any  of  which  can  be  made  motor  wheels  according 
to  power  required. 

\\e  Will  now  take  up  the  other  form  of  rapid  transit  railroad, 
the  one  be„eath  the  surface.  The  first  line  of  this  character  to 
be  constructed  was  in  London  in  I860,  but  there  the  results  of  oper- 
ating by  steam  loc?omotives  were  so  disagreeable  that  no  other  sim- 
i  ar  move  was  made  until  another  kind  of  motive  power  was  pos- 
sib  e.  The  next  contemplated  power  was  the  cable,  and  the  line 
built  to  receive  it  was  the  City  &  South  London,  the  first  of  the 
so-called  "tubes."  But  before  it  was  completed  in  1894,  the  prac- 
tical ftasibility  of  electricity  as  power  on  a  large  scale  for  trans- 
pcnation  purposes  had  been  amply  demonstrated,  so  that  an  elec- 
tiica  and  not  a  cable  plant  was  installed.  The  attending  success 
showed  that  it  had  become  possible  to  use,  with  comfort  and  cleanli- 
ness, th?  great  subsurface  for  transit  purposes,  a  space  hitherto 
considered  of  value  only  as  a  place  wherein  to  bury  sewers,  water 
ann  gas  males  in  haphazard  and  disordered  confusion.  It  is  es- 
pecially this  use  of  the  ground  beneath  our  streets  to  which  I  desire 
particularly  to  direct  attention. 

^s  stated  above,  the  first,  and  for  30  years  the  only,  sub-surface 
underground  raUroad  for  local  transit  purposes  was  the  combina- 
tion 01  lai. roads  in  London  known  as  the  Metropolitan  and  District 
railways.  To  an  engineer  engaged  in  similar  problems  this  first 
line  is  exceedingly  valuable  as  a  lesson  or  lessons  of  what  not  to  do. 
'1  he  first  lesson  is  the  use  of  steam  locomotives,  filling  the  tunnel 
with  smoke  and  noxious  gases,  though  such  use  was  then  unavoid- 
able as  .here  was  no  other  means  at  hand.  Efforts  were  made  to 
diminish  the  nuisance  by  condensing  the  exhaust,  burning  coke  in- 
stead of  coa  ,  and  a  liberal  use  of  ventilating  shafts  opening  into 
back  yards  or  streets,  but  without  much  success.  At  present  an 
eettrcai  plant  is  being  installed*  which  will  completely  banish 
steam  locomotives.  The  second  lesson  is  the  choice  of  building  ma- 
terial, but  for  this  the  constructors  were  again  in  no  way  to  blame. 
At  that  time  steel,  as  we  have  it  now,  was  unknown,  and  wrought- 
iron  was  too  expensive  for  general  use.  The  roof  and  walls  were 
therefoie  mad*  of  masonry,  usually  brick  work,  and  the  roof  given 
the  regular  arch  form  as  common  with  tunnels.  This  resulted  in 
dpprefsing  the  rail  level  several  feet,  with  corresponding  extra  cost 
and  with  an  unnecessarily  great  distance  to  platform  level.  Occa- 
sionally at  critical  points  a  flat  roof  was  resorted  to,  using  cross- 
girders  of  cast  iron.  This  work  was.  however,  heavy  and  cumber- 
some. The  third  lesson  is  a  mistake  based  on  an  error  of  judgment, 
and  well  illustrates  a  fundamental  principle  involved  in  the  loca- 
tion of  all  rapid  transit  lines.  The  first  idea  in  projecting  the  rail- 
T0^6  was  to  connect  by  a  sort  of  belt  line  several  of  the  important 
railroad  termini,  whence  the  line  was  extended  to  encircle  the 
business  and  commercial  district  of  London.  It  was  argued  that, 
bv  givi"g  a  circular  location  it  would  be  possible  to  reach  or  closely 
app'oach  more  of  the  important  points  than  wou'd  be  possible  by 
ary  direct  lire.  The  result  was  one  of  those  unfortunate  compro- 
mises that  pleases  nobody.  People  do  not  want  to  be  taken  near 
a  ?r-at  number  of  points;  they  want  to  be  taken  directly  to  all 
if  t^ey  can.  If  not,  then  to  a  few.  The  residents  of  London  soon 
fo'ind  that  the  existing  means  of  slow  communication  by  omnibus 
following  direct  lines  of  travel,  going  usually  from  point  of  origin 
to  that  rf  de?tiration.  gave  better  results  than  by  a  railroad  under- 
ground with  higher  speed,  but  on  a  longer  route  and  with  usually  a 
long  wa  k  at  both  ends.  This  fallacy  of  circuitous  location  is  one 
that  still  finds  adherents  among  the  optimistic  non-reasoning  class 
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to  whom  a  compromise  always  appeals,  and  therefore  is  a  fallacy 
that  you  may  be  cal.ed  upon  to  meet. 

While  this  first  underground  lailroad  system  has  never  been 
a  great  financial  success,  some  business,  alter  40  years,  has  de- 
veloped along  the  route,  and  it  is  hoped  that  the  application  of 
eleciricity,  with  higher  speed  and  greater  comfort,  may  give  a  more 
satls.actory  return. 

The  construction  of  the  Ctty  &  South  London,  with  its  electric 
instaiial.on,  established  a  new  order  of  things  in  two  ways.  First, 
ii  shewed  the  feasiDuuy  of  the  new  form  of  power  application.  Sec- 
ond, It  showed  the  feasibi.ity  oi  tube  construction.  From  this  suc- 
cess a  rapid  development  of  underground  construction  began,  and 
laiiroads  01  this  character  have  since  been  bui.t  in  Baaa  Festh, 
fdiis,  Benin  and  diasgow  in  i:.urope.  and  in  Boston  and  >.ew  York, 
wuh  one  now  building  in  Philadelphia.  Constructively  speaking, 
these  lailroads  aie  of  two  quite  different  types,  the  very  deep,  and 
the  very  shal.ow.  'ihe  former  is  represented  by  the  tubular  con- 
struction. Although  this  lorm  of  construction  was  first  put  to  a 
practical  completion  in  England,  it  is  reauy  of  American  origin, 
a  shoii  samp.e  line  having  been  constructed  some  40  years  ago  in 
New  York  by  Mr.  A.  E.  Beach,  which  sample  still  exists.  In  Eng- 
land it  was  deve.oped  by  the  late  Mr.  Oreathead,  in  the  City  of 
South  London,  and  afterwards  by  other  engineers  on  three  other 
lines,  with  two  more  now  building. 

These  tubes  have  an  internal  diameter  varying  from  10  ft  2 
in.  to  It)  ft.,  according  to  the  type  of  equipment  it  is  proposed  to 
emp.oy.  Ihey  are  lined  with  ca^t  iron  plates,  flanged  on  the  in- 
side. The  thickness  of  the  shell  varies  from  1  to  2  in.,  and  the 
depth  of  the  flanges  from  back  to  front  from  4  to  8  in.  The  length 
of  tach  ring  of  plates  is  about  l\-2  to  2  ft.  In  construction  the 
rings  of  plates  are  put  in  place  by  the  aid  of  a  shield.  These  shields 
a.e  cylinders  of  riveted  steel  plates,  with  an  internal  diameter  very 
slightly  in  excess  of  the  external  diameter  of  the  tube,  and  with  a 
length  of  about  12  ft.  About  midway  is  a  diaphragm  of  plates, 
with  a  horizontal  platform  in  front,  and  with  iron  doors.  The 
shield  in  front  of  this  diaphragm  is  called  the  cutting  edge  and  that 
behind,  the  hood.  If  the  ground  is  firm  like  clay,  partial  excavation 
in  front  of  the  shield  is  made  by  hand,  and  then  the  shield  is  shoved 
forward  by  hydraulic  jacks  pushing  against  the  completed  tube  and 
cuttir.g  the  excavation  exactly  round.  The  jacks  advance  the  shield 
the  Ic^gth  of  one  ring.  As  the  tail  of  the  shield  reaches  back  at 
least  three  rings,  the  cast-iron  plates  are  put  in  place,  bolted  to 
each  other  and  to  the  preceding  ring  through  holes  in  the  longitud- 
inal and  circumferential  flanges,  ard  then  the  operation  is  again 
repeated.  The  annular  space  outside  of  the  tube  left  by  the  for- 
ward passage  of  the  shield  is  at  once  filled  with  cement  grout 
pumped  from  within. 

If  the  material  through  which  the  tunnel  is  driven  is  not  good, 
such  as  clay,  but  is  sand  or  silt  under  water  pressure,  the  operation 
remains  substantially  the  same,  except  that  an  air  lock  is  built 
with'n  the  tube  and  the  space  between  it  and  the  shield  filled  with 
copipressed  air  to  balance  the  external  hydrostatic  pressure.  If  the 
material  be  very  soft,  the  doors  in  the  diaphragm  are  partly  or 
a'terrately  closed;  while  it  it  is  inclined  to  be  fluid,  like  mud, 
all  doors  are  tightly  closed,  and  the  shield,  as  a  whole,  shoved  for- 
ward through  it,  the  mud  flowing  to  the  sides.  This  last  feat  has 
beei  accomplished  in  the  Hudson  river  tunnel  at  New  York,  now 
building. 

The  stations  in  tube  railroads  are  constructed  in  a  manner 
quite  analogous  to  the  tube  itself,  except  that  they  have  a  diameter 
great  enough  to  accommodate  one  track  with  a  piatform.  The  cars 
nearly  fill  the  whole  tube,  for,  of  course,  each  tube  contains  but 
one  track,  and  so  act  like  a  loose  piston  expelling  the  air  in  front, 
and  drawing  in  other  air  behind.  This  action  was  expected  to  ef- 
fectively ventilate  the  tubes,  as  it  was  believed  that  the  expelled 
air  would  pass  upward  through  the  station  entrance  to  the  street. 
Tubu  ar  construction  has  the  advantage  of  permitting  construction 
to  be  carried  on  without  disturbing  the  surface,  and  at  a  depth  to 
avoid  all  interference  with  sewers  and  house  foundations  or  other 
sub  surface  structures.  The  advantages  are,  however,  offset  by  the 
grea:  expense  in  construction  of  the  iron  lining  and  the  large  sta- 
tions with  their  shafts,  the  cost  of  installing  elevators  and  the 
expense  of  running  them,  and  the  failure  of  the  ventilating  system. 
This  latter  is  due  to  the  desire  to  avoid  duplications  of  elevator 
service,  so  that  the  station  tubes  are  cross-connected,  both  stations 
leadi-g  to  the  same  e'evator  shafts.  As  these  shafts  are  filled  with 
the  elpvators,  the  air  expelled  by  the  trains  finds  the  line  of  least 
resistance  into  the  adjoining  tube  rather  than  upward,  where  it  Is 
drawn  back  again  by  the  suction  action  of  trains  in  the  parallel 
tube.  For  these  reasons  other  cities,  except  Glasgow  in  one  In- 
stance, have  adopted  the  shallow  type. 

This  type  had  its  first  actual  application  in  the  subway  at  Buda 
Pesth,  Hungary,  where  the  walls  were  made  of  masonry  in  the 
usual  manner,  but  the  roof  consisted  of  cross  steel  beams  with  con- 
crete arches  between  them.  Such  construction  permits  the  roof  to 
come  close  to  the  surface  and  the  cars  to  approach  the  roof  w'th 
the  minimum  of  clearance,  thus  decreasing  excavation  and  the  dls- 
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tance  from  the  line  of  the  street  to  that  of  the  station  platforms, 
and,  in  short,  avoids  many  of  the  defects  in  the  design  of  the  orig- 
li.a.  l^c^cion  uuderground  lines. 

The  Buda  Fesih  design  has  become  the  prototype  of  the  sub- 
surface Hues  in  Benin,  faris,  Boston,  New  York  and  Philadelphia, 
in  hoitou  and  i\ew  loik  the  hrst  work  done  carried  the  prin- 
ciple of  ihe  use  of  steel  beams  one  step  further  by  placing  them 
In  the  side  walls  as  well  as  in  the  roof,  and  in  New  York  they  were 
Intro^u^ed  in  the  floor  whenever  there  was  an  upward  hydrostatic 
pressure,  thus  avoiding  the  use  of  heavy  masonry  to  resist  pressure 
by  meie  mass,  lustead,  such  pressures  are  taken  up  by  the  steel 
beams,  the  thin  masonry  arches  between  them  acting  only  to  dis- 
tribute pressure.  A  flat  roof  with  steel  beams  on  a  two-track  rail- 
way hao  a  total  thickness  of  about  2  ft.,  including  Clearance  above 
the  tops  of  the  cars,  while  an  arch  of  even  flat  section  requires 
5  ft.,  tuus  ettectiug  a  saving  oi  at  least  3  ft.  in  depth  to  rail  level 
and  of  excavation,  whue  there  is  a  similar  saving  in  each  side  wall 
of  at  leaat  2  f..,  or  4  ft.  in  total  width. 

Tui.i  Uiie  01  beams  was  lound  to  work  so  well  that  in  the  New 
Yoik  subway  the  principle  of  reinforced  concrete  was  applied,  and 
the  beams  in  roof,  wa.ls  and  floor  gave  piace  to  steel  rods  spaced 
4  to  8  in.,  center  to  center,  and  next  to  the  surface  where  tension 
is  to  bi  expected.  Except  in  cases  where  concentrated  loads,  such 
as  elevaied  raiiroad  columns,  are  encountered,  or  heavy  existing 
surface  traflic  has  to  be  supported  on  newly  erected  structures,  such 
design  has  been  found  in  practice  to  result  in  work  more  economical 
in  cost  and  more  lapid  in  erection. 

We  therefore  see  that,  generally  speaking,  the  modern  under- 
ground railroad  of  most  approved  type  is  either  one  that  is  very 
deep,  entirely  out  of  the  way  of  other  structures,  when  it  is  best 
built  as  an  iron-lined  tube,  or  else  one  brought  as  close  to  the  sur- 
face as  possible,  in  which  the  roof,  waLs  and  floor  are  a  combina- 
tion of  steel  and  concrete,  the  former  as  either  beams  or  rods,  but 
In  either  case  subject  to  exact  mathematical  analysis  to  determine 
shapes  and  sizes. 

This  rule  must,  however,  be  accepted  as  generalization.  There 
will  be  found  in  all  great  works  of  this  character  times  and  places 
where  for  some  reason  it  will  be  best  to  depart  from  the  adopted 
type,  and  to  revert  even  to  the  early  form  of  tunnel,  that  with  a 
masonry  lined  arch  and  invert.  This  has  been  done  in  Paris,  Boston 
and  New  York. 

So  mueh  for  construction  details,  on  which  subject  I  have  dwelt 
longer  on  subway  rather  than  elevated  design  as  offering  more 
novelty  and  embracing  a  greater  variety  of  details.  In  the  matter 
of  operation,  substantially  the  same  general  principles  apply  to  all 
rapid  transit  railroads,  where  the  problem  is  how  to  move  the  great- 
est number  of  people  over  a  given  distance  with  the  minimum  of 
expense.  Unless  the  mono-rail  systems  possess  sufficient  advantages 
to  overcome  their  disadvantages  and  compel  their  adoption,  noth- 
ing better  has  yet  appeared  than  the  ordinary  railroad  track  of 
stardard  gage.  This  track  should  be  of  the  heaviest  type  regard- 
less of  the  light  rolling  stock,  especially  if  high  speed  is  to  be  at- 
tempted. Curves  should  be  carefully  spiralled,  and  super-elevation 
given,  not  according  to  a  fixed  rule,  but  varying  with  each  curve 
and  adapted  to  the  speed  that  trains  will  make  at  that  particular 
point.  With  cars  you  wiA  find  a  field  wide  open  for  fertility  in  de- 
sign, and  where  there  is  a  contest  between  advocates  of  end  doors 
versus  side  doors.  Except  for  the  all-metal  cars  recently  introduced 
in  the  New  York  subway  to  eliminate  fire  risk,  there  is  not  much 
o?  striking  novelty  advanced,  and  nothing  that  has  any  great  bear- 
ing on  economy  of  operaUon  except  the  facility  to  unload  and  load 
passengers.  Every  second's  delay  at  a  station  repeated  by  every 
train,  say,  four  times  per  mile,  and  at  train  intervals  of  one  minute, 
mians  an  increase  in  the  number  of  trains  required  to  maintain 
a  given  service.  In  spite  of  many  manifest  advantages  of  side 
doois,  the  tendency  of  practice  is  towards  the  type  of  American  oar 
with  end  dcors,  such  cars  having  been  adopted  on  the  several  lines 
iu  London  and  on  the  recently  constructed  combined  subway  and 
elevated  in  Berlin. 

Iu  the  matter  of  motive  power,  the  greatest  advance  has  been 
made,  and  there  probab'y  remains  the  greatest  possibility  for  future 
inpr(.vement.  The  steam  locomotive,  quite  apart  from  the  cbjec- 
tlo-  able  features  of  smoke,  has  already  been  permanently  relegated 
to  f-t  serai  heap.  For  the  momert.  electricity  is  the  only  form 
of  power  that  satisfies  the  requirements  of  the  problem,  and  it  will 
so  cortinne  until  disturbed  by  some  other.  In  order  to  maintain 
spptd  with  frequent  stops,  the  motors  must  have  a  Iii2;h  power  of 
acce'eration.  In  this  respect  the  steam  locomotive  is  sad'y  deficient. 
'  The  bi-st  rat"  f^at  the  engines  on  the  New  York  elevated  could  reach 
on  learned  trains  was  .6  mi'es  per  hour  per  second,  while  the  elec- 
tric niotirs  can  give  in  actual  practice  1.5  miles  per  hour  P"r  sec- 
cd.  T'-at  is,  in  the  first  case  20  seconds  were  requ-red  to  develop 
a  sneed  of  12  mi'es,  while  only  ei^ht  suffice  in  the  latter  case.  Fnr- 
the'-morf,  the  elevated  motors  can  be  distributed  thrn-isihout  tbe 
train  and  so  avo'd  heavy  concentration.  On  an  express  train  of 
eieht  cars  in  the  New  York  subway  there  are  five  motor  cars,  with 
two  ax'e'!  each,  equinned  with  200  h.n.  motors,  jo  r>>at  the  total 
power  per  train  Is  2,000  h.p.     This  is  the  nominal  rating,  but  the 


actual  power,  during  a  possible  period  of  overload  when  accelerat- 
ing, is  at  least  25  per  cent,  greater.  To  equal  this  in  steam  loco- 
motive practice  would  caii  lor  two  locouio.iies  oi  ihe  nea.ie^t  las- 
sengei  type.  These  motors  thus  distributed  through  the  train  are, 
of  course,  under  simultaneous  control  by  the  motormau  at  the 
hea  1  01  ihe  train,  or  in  case  of  emergency  at  any  o'.her  point. 

Power  for  these  motors  is  produced  in  large  central  piants. 
The  largest  of  such  plants  as  yet  constructed  is  that  of  the  New 
York  subway,  where  the  main  units  have  an  output  capacity  of 
10,000  h.p.,  and  where  the  total  capacity  of  the  whole  plant,  in- 
cluding subsidiary  engines,  is  135,000  h.p.  The  current  as  produced 
is  of  the  alternating  variety,  and  is  generated  at  a  pressure  of  11,000 
vo.ts.  As  such  it  is  carried  to  nine  sub  stations,  averaging  about 
two  and  one-half  miles  apart,  where  it  is  transformed  to  direct  cur- 
rent and  reduced  in  voltage  to  about  600  and  thus  fed  to  the  line. 
;ihe  total  weight  of  copper  in  the  transmission  cables  on  21  miles 
of  road  in  operation  is  over  6,500  tons,  which  would  have  been  much 
increased  if  direct  current  alone  had  been  used,  and  could  have 
been  reduced  if  alternating  current  could  have  been  used  through- 
out. The  advance  in  design  of  the  structural  parts  of  elevated  rail- 
roads or  of  subways  with  reinforced  concrete  walls  has  substan- 
tially exhausted  any  great  possibilities  in  economy  of  design.  This, 
however,  is  not  true  in  respect  to  power  and  its  application.  The 
cost  of  power  per  car  mile  by  steam  operation  on  the  New  York 
Elevatad  was  12.18  cents;  by  electricity,  under  methods  employed 
to-day,  it  is  9.47  cents,  a  reduction  of  nearly  20  per  cent.,  while  at 
the  same  time  the  average  speed  through  quicker  acceleration  has 
been  raised  from  13  to  15  miles  per  hour.  It  is  possible  that,  by 
means  of  higher  steam  pressure,  turbines  in  place  of  reciprocating 
engines,  higher  voltage  for  transmission,  the  use  of  alternating  cur- 
rent motors  working  at  3,000  volts,  this  cost  can  be  still  further 
reduced  without  imagining  any  radical  departure  from  existing 
standards  in  practice. 

In  regard  to  operation,  all  but  one  of  the  rapid  transit  systems 
so  far  built  are  an  extension  of  the  principles  of  the  surface  service, 
that  is,  cars  in  units  or  in  trains  stopping  at  all  stations.  In  New 
York,  partially  on  the  elevated  lines,  but  more  particularly  in  the 
new  subway,  the  principle  has  been  established  in  differentiating  be- 
tween the  short  and  long  distance  traveler,  and  in  giving  to  the 
latter  a  special  train  service  on  separate  tracks,  stopping  at  sta- 
tions about  one  and  one-half  miles  apart  instead  of  one-quarter  mile. 
This  marks  to  date  the  maximum  development  in  rapid  transit  facili- 
ties, a  development,  however,  that  will  probably  soon  be  repeated 
elsewhere,  and  wi'l  eventually  be  exceeded  in  New  York  '^y  an 
express  service  with  even  higher  speed,  that  is,  with  fewer  stops. 

Let  us  now  turn  from  the  engineering  consideration  of  the 
question  and  briefly  take  up  the  legal  aspect.  The  first  established 
lines  of  transit  were  the  omnibuses,  which  differed  so  little  from 
ofier  vehicles  that  their  use  of  the  public  highway  without  special 
charge  or  tax  was  considered  an  obviously  proper  use.  When  the 
omnibus  gave  way  to  the  horse  car,  it  was  held  that  such  use 
was  still  proper,  as  the  horse  car  was  but  an  omnibus  running  on 
fixed  lines,  and  the  right  to  use  public  streets  without  payment  was 
granted  by  the  public  authorities  to  street  railway  corporations. 
To-day.  in  practically  every  city  in  the  United  States,  we  find  elec- 
tric cars,  the  successors  in  turn  of  the  horse  cars  and  of  their  privi- 
leges, using  public  streets  without  franchise  payment  or  at  most 
with  small  ones.  Such  a  result  was  not  foreseen  when  omnibuses 
were  first  started.  Now  our  economists  are  agitating  a  reversal  of 
policy  and  demanding  either  that  a  proper  payment  shall  be  made 
for  the  right-of-way  or  that  the  title  shall  remain  in  the  munici- 
pality, and  that  the  right  to  run  shall  not  be  under  a  fixed  grant 
but  under  a  lease. 

The  modern  rapid  transit  railroad  is  an  exceedingly  costly  struc- 
ture. The  tubular  railroads  for  two  tracks,  including  stations  and 
equipment,  are  costing  in  London  about  £800.000,  say  $4,000,000 
per  mile.  Poitions  of  the  New  York  subway,  with  four  tracks  but 
exclusive  of  equipment,  cost  $5,000,000  per  mile,  and  the  total  cost 
of  the  structure  for  24  miles,  of  which  six  miles  are  elevated  and 
therefore  comparatively  much  less  expensive  than  the  subway,  cost 
$2,000,000  per  mi'e,  and  the  equipment  will  add  $750,000  per  mi'e  in 
addition.  A  large  modern  urban  railroad  represents,  therefore,  a 
great  aggregation  of  capital  and  the  forming  of  a  corporation  with 
recssarily  great  power,  both  financia'.  social  and  political.  In  this 
respect  some  people  see  such  danger  that  thev  are  demanding  that 
all  such  railroads  should  belong  to  the  municina'ltv  in  which  they 
are  located  and  be  operated  by  it.  In  Eng'and.  where  this  mnve- 
rrent  ha=!  p-osre=s°d  further  than  here.  ma"v  of  the  surface  rail- 
wavs  have  been  bon-'ht  bv  the  m'b'ic  a.'t^'oritips.  As  to  the  success 
of  the  movement  there  are  widely  different  opinions.  The  experi- 
ment has  not  reached  a  definite  conchis-'on.  Whi'e  awaiting  the 
outcom?  no  municinalitv  ha'?  as  vet  undertaVen  to  own  and  operate 
a  rapid  tra^'sit  railwav,  a'though  such  ownership,  without  opera- 
ti'~n.  has  been  retai'^ed  in  three  cases. 

Xtie  e-i-i^ting  lines  maintain  their  corporate  ex'stence  in  two 
ways,  either  bv  nronrietary  ri'^ht.  or  bv  lease  from  the  municioa'itv. 
A=  pyqmn'oa  of  the  former,  are  the  T,o"dnn  railways  and  the  ele- 
vated roads  In  New  York,  wshere  special  privileges  have  been  con- 
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ferred  by  law  on  the  corporatious,  and  they  own,  in  their  own  right, 
the  lines  they  have  buijt.  as  examples  of  the  latter,  are  the  rail- 
ways in  Paris,  Boston  and  New  ^ork.  In  each  of  these  cases  the 
subways  wcie  bui.t  by  the  city  itselt,  out  of  pubac  funds,  and  then 
leased  to  a  private  company  to  be  opeiated  by  it.  In  I'aris  the  rail- 
roads are  Ihsl  bui.t  by  the  tity  at  its  own  cost  and  by  its  selected 
co^iiracio.s.  aau  then  turuea  over,  as  each  piece  is  completed,  to 
tne  tajie  lessor  company  to  be  operated  by  it,  tae  company  paying 
to  the  city  of  fans  o^ethird  ot  tne  gross  receipts  as  rental,  it  this 
sum  exceeds  the  Interest  on  the  cost,  tne  city  of  faris  is  the  gainer, 
otherwise  a  loser.  'Ihe  authoritits  therefore  see  to  it  that  the 
woi  k  is  economically  conducted  to  keep  down  the  interest  charges, 
and  tiiiit  routes  are  seeded  which  will  return  heavy  traffic  receipts, 
iio  far  the  resu.ts  have  shown  a  profit  to  the  city  of  Paris. 

la  liostoii  tue  system  or  suuways  was  constructed  admittedly 
to  acco.umodate  the  cars  and  trains  of  the  company  owning  the 
Burfttce  and  e.evated  lines.  After  the  work  of  construction  was 
comp.ettd,  under  the  airection  of  an  honest  and  capable  board,  it 
wa^  leased  to  the  lailroad  company  at  a  rental  of  i'-rj  per  cent,  on 
the  actual  cost.  As  Uoston  can  borrow  money  at  a  considerably 
lower  rate,  this  return  is  sufficient  to  repay  interest  and  allow  for 
dipreciauon  and  a  small  profit,   besides  developing  the  city. 

In  New  York  the  law  provides  that  a  contiact  shall  be  offered 
to  pubhc  bidtlii.g,  ami  that  the  contractor  shail  be  paid  by  the  city 
the  ajiouDt  bid  by  him  for  construction,  and  that  he  shall  then 
operate  the  railroad  for  a  period  of  years,  paying  as  rental  such 
iuteiest  on  the  cost  as  the  city  pays,  and  in  addition  1  per  cent. 
aj  a  sinkijg  fund.  Although  differing  in  details,  the  plans  of 
Paris,  Boston  and  New  Vork  have  in  common  the  general  principle 
or  ownership  by  the  municipality,  and  thereby  the  retaining  of  con- 
trol of  the  public  streets.  Ihe  terms  fixed  by  these  three  cities  are 
modeia.e,  b  leg  at  most  little  more  than  interest  on  cost,  and  as 
su^h  tear!  to  invite  capital  to  embark  in  the  building  of  these  rail- 
reals.  Such  development  is  the  prime  object,  and  not  municipal 
pio:^t.  In  following  the  examples  already  set,  other  communities 
will  do  w?ll  to  pattern  closely  and  not  impose  burdens  that  will 
hinder  rather  than  assist. 

In  studying  the  pioblem  for  the  building  of  a  new  line  or 
the  reconstruction  or  extension  of  an  old  one,  the  engineer  should 
he  sure  he  understands  all  phases  of  the  question.  While  it  is  his 
hcsiness  to  supply  the  public  with  the  faci.ities  that  the  public  de- 
sire, and  not  what  he  thinks  they  should  desire,  nevertheless  he 
must  b3  sure  that  there  is  sound  and  permanent  logic  in  public 
demand.  The  traffic  routes  should  be  analyzed  to  determine  the 
trend  of  travel  and  reasons  for  it.  Frequently  arguments  are  ad- 
vanced that  railroads  should  not  be  bui.t  along  congested  streets. 
because  they  tend  to  increase  congestion,  but  instead  they  should 
be  bui't  a'o"g  other  and  iess  frequented  streets  so  as  to  draw  travel 
away  from  the  congested  routes.  Travel  Is  usually  concentrated 
along  certain  routes  for  well-established  reasons,  and  frequently  in 
spite  of  lack  of  transportation  facilities.  In  this  case  it  is  idle 
to  talk  of  drawing  travel  away.  People  that  have  become  set  in 
ceitain  ways  are  hard  to  change,  and  a  line  built  off  a  line  of  travel 
is  of  li'lle  public  berefit  and  is  doomed  to  failure  or  to  a  long  wait 
for  I'lii'-p.^s  to  ori^irate  before  attaining  success. 

People  also  wish  to  be  carried  quickly.  As  our  cities  grow  and 
distances  increase,  this  question  of  speed  becomes  more  and  more 
important,  as  people  measure  the  distance  by  minutes  occupied 
in  tra-el.  Railroads  for  rapid  trarsit  should,  therefore,  so  far  as 
possible,  be  on  straight  lines,  and  if  one  straight  line  cannot  reach 
al'  f^o  (ie?ireri  po'nts.  then  other  rai'roads  must  be  built  as  soon 
as  busiress  warrants.  The  mistake  should  not  be  made  of  sacrific- 
i""  'he  b'-st  individual  results  in  the  attempt  to  partially  satisfy 
many.  These  were  the  errors  in  the  location  of  the  first  under- 
pr-^uiH  '■ailro-'ds  in  London,  where  the  attempt  was  made  to  avoid 
congested  routes  and  give  a  circuitous  location. 

The  general  type  of  the  railroad  to  be  built  will  also  require 
careful  ci  siileration,  whether  elevated  or  subway,  whether  shal- 
low or  rleen.  Here  one  must  be  careful  not  to  draw  hasty  conclu- 
sions that,  because  a  certain  type  or  method  of  construction  has 
succeeded  in  ore  p'ace.  it  will  succeed  equally  elsewhere.  This  mis- 
take was  made  in  Brooklyn  and  Chicago  after  the  initial  success 
of  the  e'evated  railroad  in  New  York.  Then  when  once  a  type  and 
general  design  have  been  adopted  as  best  suited  for  the  locality 
under  corsideration,  the  engineer  must  be  on  his  guard  not  to  be  so 
closely  wedded  to  his  design  as  to  fail  to  recognize  when  to  vary  it 
or  even  when  to  depart  entirely.  The  New  York  subway  is  called 
an  example  of  shal'ow  corstruction,  that  is.  as  close  to  the  surface 
of  f-e  street  as  possible,  and  so  it  is,  for  such  was  the  motive  of  the 
design  to  be  followed  as  much  as  practicable.  Yet  of  the  24.7  miles 
of  which  it  is  composed  5.7  miles  are  elevated,  1.4  miles  are  in  iron- 
lined  tubes.  3.4  miles  in  deep  tunnel.  1.2  mi'es  in  arched  construc- 
tion, and  o"1v  13.0  miles,  or  but  little  more  than  one-half  of  the 
■wh^Ie.  are  of  tvpical  shallow  construction,  -with  a  flat  roof  of  steel 
and  oo"crete  cc^strurtion.  Tbe^e  chanees  were  made  for  local  topo- 
graphical roaso^s.  whpreby  better  onemtine;  results  were  obtained. 
In  'aving  out  rapid  transit  li"es.  it  is  found  that  peonle  will 
not  walk  far  to  reach  even  a  superior  means  of  transportation,  but 


are  inclined  to  take  the  first  at  baud.  For  this  reason  one  such  road 
will  not  serve  a  very  wide  belt  of  territory,  and  the  danger  of  dis- 
advantageous parallel  competit.on  does  not  exist  in  anything  like 
the  same  degree  as  with  ordinary  railroads  operating  in  the  same 
territory.  New  facilities  of  this  character  create  their  own  traffic. 
The  chief  question  arising  is  whether  any  particular  route  pos- 
sesses in  itself  sufficient  possibilities  to  justify  the  expensive  con- 
struction. As  parallel  competition  is  not  to  be  much  feared,  so  new 
lines,  even  of  an  opposition  corporation,  should  always  be  so  con- 
structed as  to  be  capable  of  physical  connection  to  permit  through 
running.  The  whole  tendency  of  American  experience  is  towards 
consolidation  of  a  city's  transit  lines.  Our  triends,  the  newspaper 
editors,  and  some  of  our  other  friends  engaged  in  poiiticai  strife, 
at  times  write  and  talk  bitterly  of  local  transportation  monopoly. 
As  a  matter  of  fact,  the  pubac  are  better  served  when  all  lines  are 
thus  gathered  together  as  a  monopoly,  and  thus  give  the  people  the 
benefit  of  through  running  or  of  transfer. 

In  this  respect  the  city  of  Paris  has  set  a  wise  precedent,  in 
creating  a  singje  private  corporation  to  which  are  to  be  awarded 
all  the  rapid  transit  lines  as  fast  as  built.  The  municipal  authori- 
ties there  have  thus  boldly  prevented  any  so-called  compstition,  and 
have  even  organized  a  private  monopoly.  On  the  other  hand,  they 
have  secured  the  certainty  of  operation  of  lines  which,  independent, 
would  not  pay  to  operate,  thus  affording  means  of  rapid  travel  to 
all  parts  of  the  city,  and  have  secured  for  the  inhabitants  the  privi- 
lege of  making  any  journey  in  any  direction  of  even  the  greatest 
distance  for  a  single  fare. 

London,  on  the  other  hand,  is  an  illustration  of  the  opposite 
plan.  Of  the  six  tube  railroads  now  built  or  building,  there  are  five 
different  sizes  calling  for  entirely  different  standards  of  equipment; 
so  that,  if  ever  these  lines  should  come  together  under  a  single  man- 
agement, uniformity  of  management  and  physical  connection  are  out 
of  the  question.  Even  with  the  surface  lines,  some  of  which  are 
owned  and  operated  by  the  London  County  Council,  and  others  by 
private  corporations,  antagonism  is  so  great  that  physical  connec- 
tions are  prohibited,  and  necessary  extensions  of  private  lines  pre- 
vented, thus  making  passengers  change  cars  and  actually  depriving 
the  public  of  much  needed  facilities.  In  these  two  great  cities  we 
see,  on  one  hand,  monopoly  working  smoothly  for  its  own  advant- 
age and  the  public  benefit,  and  on  the  other,  competition  existing  to 
the  Point  of  s-etifral  ir.iury.  public  as  we!l  as  private.  So  acute  have 
become  the  London  conditions  that  the  British  Government  has  had 
in  existence  for  two  years,  a  Royal  Commission  studving  the  prob- 
lem, with  a  view  of  proposing  some  remedial  measures. 

In  judging  of  the  value  ot  traffic  routes,  two  chief  considera- 
tions must  be  kept  in  mind.  First,  mere  density  of  population 
does  not  of  itself  signify  great  traffic  returns.  A  certain  portion 
of  the  population  of  great  cities,  and  usually  that  which  is  densest, 
is  not  migratory,  but  being  clustered  around  its  work  has  little 
cause  to  go  to  other  parts  of  the  city.  On  the  other  hand,  there  are 
neighborhoods  where  the  population  is  much  more  sparse,  but  where 
the  residents  leave  their  homes  for  business,  shopping,  visiting, 
school  and  entertainment.  One  must  differentiate  therefore  between 
traveling  and  stationary  population.  This  is  well  illustrated  in 
New  York,  where  one  of  the  elevated  lines  traverses  the  ce'ebrated 
tenement  house  district,  where  more  people  live  per  acre  than  in 
any  other  city  of  the  world.  The  traffic  returns  are  very  low.  Other 
portions  of  the  line  traversing  districts  where  the  popu'ation  is  not 
one  tenth  of  the  former  show  receipts  several-fold  greater.  Second, 
special  points  of  occasional  crowding  are  not  so  productive  of 
traffic  as  they  would  seem  to  be.  Recreation  grounds  and  parks 
used  occasionally  or  on  certain  days  or  seasons  are  illustrations,  and 
even  terminal  stations  of  great  railroads.  To  again  quote  from  New 
York  experience,  when  it  is  remembered  that  the  Manhattan  Ele- 
vated and  Subway  systems  alone,  on  but  a  little  over  50  miles  of 
road,  carry  two-thirds  as  many  passengers  as  do  the  steam  rail- 
roads of  the  United  States  on  over  200.000  miles,  it  needs  no  demon- 
stration to  show  that  the  number  of  passengers  interchanged  with 
the  Grand  Central  Station,  the  terminus  not  only  of  the  New  York 
Central  system,  but  of  the  New  England  railroads  as  weM.  does  not 
constitute  a  large  percentage.  Even  in  London,  where  the  faciM- 
ties  are  inferior  to  an  American  citv.  the  Board  of  Enerineers  in  their 
report  a'lvising  the  Royal  Commission  above  referred  to.  show  that 
one  trolley  terminus  where  the  lines,  throush  onnosition.  are  com- 
pelled to  stop  sho'-t  of  ultimate  de'^tination.  discharses  and  receives 
more  passengers  than  aro  similarly  handled  at  six  larse  ra'lroad 
passenger  stations  combined.  A  street  passing:  through  a  commer- 
eia'  or  shopping  district,  with  places  of  entertainment  in  the  neigh- 
borhood, is  a  much  more  desirable  district  to  reach  from  the  point' 
of  fi-anc'al  return,  and  more  necessary  from  the  noint  of  view  of 
puh'ic  convenience,  than  the  greatest  railroad  terminus  or  most 
popular  ball  ground. 


Contracts  for  locomotives  to  be  delivered  in  South  America  and 
Asia,  to  the  amount  of  about  $3,000,000.  have  been  let  recently,  chief- 
ly tT  German  and  Belgian  works,  so  a  Berlin  newsnaoer  reports. 
The  German  works  are  said  now  to  have  orders  which  will  keep 
them  busy  for  several  months. 
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Treated  Tie  Data  from  the  Santa  Fe. 


Mr.  E.  O.  Faulkner,  Manager  Tie  and  Timber  Department, 
Vtchison,  Topeka  &  Santa  Fe.  has  prepared  the  accompanying  dia- 
grams, which  present  in  graphic  form  information  relative  to 
;reated  ties.  The  first  of  these  (Fig.  1)  shows  the  number  of  treated 
;ies  laid  in  all  of  the  railroads  of  the  United  States  from  1885  to 
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showing  the  number  of  ties  inserted  in  track  on  the  entire  system 
from  1885  to  1904  inclusive.  This  diagram  is  similar  in  general 
form  to  Fig.  1.  The  greatest  percentage  of  increase,  however,  was 
in  1898.  although  the  greatest  actual  increase  was  in  1904.  The 
total  for  the  20  years  is  15.211.730. 

The  third  diagram  represents  the  percentage  of  treated  ties 
removed  on  the  divisions  east  of  Albuquerque.  N.  Mex.,  1897  to 
19o4  inclusive.  The  dates  on  the  curves  represent  the  year  in  which 
Hf,ooo.cm>  jjjg  jjgg  ^g^g  ]ai(j  tjjg  dates  at  the  bottom  the  year  removed  on  ac- 
count of  decay,  and  the  ordinates  represent  pei-centages  of  removal. 

The   department   has  also  issued  a   circular  to  show  standard 
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Year  and   Number 
-ig.  1 — Number  of  Treated  Ties  Laid   Each  Year  by  Railroads  of 
the    United    States. 

1904  inclusive.  The  ordinates  represent  amounts,  increasing  by 
200.000,  and  the  abscissae  years,  the  number  laid  each  year  also 
being  giv%n  under  the  year.  The  rapid  increase  beginning  with 
1897.  the  slight  falling  off  in  1901  and  the  enormous  and  steady  in- 
crease since  that  time  are  the  notable  features  of  the  diagram. 

The  next  two  diagrams  are  Santa  Fe  records,  the  first   (I'^ig.  2) 
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Year  and   Number. 
Fig.  2 — Treated  Ties  Laid  on  the  Santa  Fe. 

forms  for  piling  ties,  and  piling  poles  in  yards  and  on  the  right-of- 
way,  before  and  after  treatment,  with  the  approved  method  of  roof 
building  to  shed  water.  There  are  nine  figures  on  the  circular  illus- 
trating respectively  a  triangular  pile,  open  crib  pile  (four  ties 
each  way),  an  8  by  1  and  an  8  by  2  pile  (though  the  first  figure  may 
be  made  any  convenient  number),  edged  pile  (the  outside  ties  in 
each  course  being  laid  in  edge),  solid  pile  roofed,  and  a  solid  pile 
without  roof  (for  cypress  ties  only).  The  two  remaining  figures 
show  method  for  piling  and  poles,  the  butts  and  tops  to  be  reversed 
in  each  course;  and  the  proper  way  to  lay  sawed  ties  or  timber,  the 
year  rings  all  pointing  downwards.  The  following  instructions  are 
printed  on  the  circular: 

1.  Ties  must   be   piled   in   accordance   with   pile   numbers  best 
suited  to  local  conditions. 

2.  Ground  supports  of  sound  stuff,  giving  less  than  6  in.  clear 

Sanra  Fe. 

Stanilaril  Forms  (or  Piling  Ties,  Piling  and  Poles  in  Yarils.  and  on  the  Right-ol-Way,  Before  and  After 
Trealmenl.  with  Itie  Approved  Melliod  of  Hoof  Building  to  Shed  Water. 


Fig.   3- 


1897       1898      1899        \900       1901  1902        1903      1904 

-Percentage   of   Treated    Ties    Removed   on   the   Santa    Fe, 
East  of  Albuquerque,    N.   Mex. 


Fig.  4 — Piling   Diagram  for  Ties. 
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air  space,  must  be  used,  and  no  rotUn  or  decaying  wood  allowed  to 
remain  in  any  yard  or  near  any  pile.  In  piling  ties,  not  more  than 
two  for  each  pile  should  be  in  contact  with  the  ground,  excepting  in 
triangular  piles,  as  shown  in  No.  1  above. 

3.  Where  roof  courses  are  required,  particular  care  should  be 
taken  In  constructing  them  so  as  to  obtain  the  desired  protection, 
sufficient  material  necessary  for  this  purpose  being  used. 

4.  in  storage  yards,  each  pile  should  be  plainly  marked  with 
the  month  and  year  in  which  received,  these  marks  to  be  placed 
where  they  can  most  easily  be  seen,  and  a  clear  space,  preferably 
4  ft.,  left  between  each  row  of  piles  to  facilitate  seasoning. 

5.  Material  must  not  be  piled  where  any  part  is  likely  to  come 
in  contact  with  water,  or  where  water  can  stand  or  run,  on  surface 
Oi  ground,  under  the  piles. 

C.  Tall  weeds  or  high  grass  must  not  be  allowed  to  remain  near 
any  material  piled  on  the  railroad  company's  property. 

7.  Treated  ties  must  not  be  placed  in  service  until  they  have 
seasoned  the  full  time  prescribed  for  that  purpose. 


Changing  the  Gage  of  the  East  St,  Louis  and  Suburban. 


The  East  St.  Louis  &  Suburban  operates  111  miles  of  single 
track  ciLy  and  iiiterurban  lines  in  East  St.  Louis  and  surrounding 
towns  and  has  developed  quite  a  large  industrial  switching  busi- 
ness in  its  territory  on  the  east  side  of  the  Mississippi  river.  Its 
lines  have  gradually  been  built  up  from  the  small  system  of  elec- 
tric street  car  lines  originally  built  on  a  few  streets  in  East  St. 
Louis  by  interests  allied  with  the  St.  Louis  street  car  companies 
across  the  river.  The  St.  Louis  street  car  lines  were  laid  out  for 
a  4-ft.  10-in.  gage,  and  in  order  to  make  it  possible  to  run  sub- 
urban cars  over  the  Eads  bridge  and  on  the  same  tracks  in  St. 
Louis  the  electric  roads  out  of  East  St.  Louis  were  likewise  built 
to  a  4-ft.  10-in.  gage.  Some  time  ago.  however,  the  East  St.  Louis 
ft  Suburban  determined  to  change  all  of  its  tracks  to  standard  gage. 


By  reason  ot  this  gradual  change,  and  the  fact  that  the  com- 
pany was  weil  fixed  for  surplus  equipment,  the  shops  were  able 
to  maiie  chauges  oi  cars  to  kccP  pace  wuh  tne  rcQ..iireiiicLits  lOr 
4  It.  S'.j  in.  cars.  Much  oi  this  worR  in  tue  sQopo,  ujwever,  went 
on  for  several  weeks  prior  to  the  actual  chauge;  that  is,  turning 
down  of  axles,  arranging  for  changiag  brake  nggiug,  etc.,  so  that 
wh^n  the  linai  aciuai  chauge  oi  cars  was  requirea,  u  was  done  m 
very  little  time.  To  facuuate  ttiis  work  the  company  purchased 
a  considerable  number  of  new  wheels  and  axies. 

Ihe  whole  work  ot  cnaugiug  gage  was  made  the  subject  of 
careful  study  and  preparation,  and  proceeded  with  practica.ly  no 
interruption  of  service,  and  without  the  necessity  oi  expensive  night 
work,  except  gangs  cutting  special  work,  raiiroad  crossings,  etc., 
this  latier  work  having  been  aone  mostly  at  night.  A  careiul  esti- 
mate was  made  of  the  probabie  cost  before  the  work  was  com- 
menced, and  It  was  done  at  some  saving  on  the  original  estimate. 

Tracks  in  the  shops  were  arranged  so  that  standard  gage 
cars  could  be  brought  in  from  the  Tear  and  wide  gage  cars  in 
front,  the  wider  tread  of  the  wheels  of  the  suburban  cars  making 
it  possible  to  run  them  over  the  4  ft.  10  in.  pits  after  the  gpge 
had  bfeu  changed  to  4  ft.  8V2  in.  The  few  city  cars  on  lines  already 
changed  are  kept  out  on  the  line  nights  and  not  brought  to  the 
shops  unless  needing  serious  repair,  which  latter  contingency  has 
not  yet  aiisen.  These  cars  get  nightly  attention  on  their  tracks 
for  light  repairs,  oiling,  etc. 


Powerful  Switching  Locomotives  for  the  Lake  Shore. 


The  accompanying  illustration  shows  one  of  the  heavy  switch- 
ing engines  recently  ordered  from  the  Brooks  works  of  the  Amer- 
ican Locomotive  Company  by  the  Lake  Shore  &  Michigan  Southern. 
They  are  by  far  the  largest  and  most  powerful  switching  engines 
yet  built  and  are  intended  solely  for  pushing  trains  over  the  humps 
in  gravity  yards  of  which  the  Lake  Shore  now  has  a  number.     This 


Ten-wheel   (0-10-0)  Switching  Engine  for  "Hump"  Yard  Service — Lake  Shore  &    Michigan  Southern. 


4  fL  &\i2  in.,  and  to  abandon  the  running  of  its  cars  on  the  St. 
Louis  street  railway  tracks.  Two  reasons  prompted  making  the 
change;  oi.e,  that  it  was  desired  to  make  it  possib.e  to  run  the 
same  worK  and  line  cars  in  use  on  the  passenger  lines  over  two 
freight  lines  operated  by  the  company  which  were  4  ft.  SV-i  in. 
gage,  and  a  more  important  reason  was  a  desire  to  have  ail  the 
tracks  in  Kast  St.  Louis  of  standard  gage  in  order  to  be  able 
to  afford  terminal  laci.ities  in  the  city  and  on  the  bridge  for  new- 
lines  which  might  be  built  from  any  direction  to  East  St.  Louis. 
It  was  first  thought  that  the  change  would  be  made  on  the  entire 
system  in  three  or  four  days,  hue  on  mature  de.iberation  it  was 
decided  to  spread  the  work  over  a  longer  period,  in  order  to 
inte.  rupt  traffic  less. 

There  were  three  suburban  divisions  to  be  changed,  one  double- 
track  running  Trom  East  St.  Louis  to  Belleville,  one  single-track 
running  from  East  St.  Louis  to  Edwardsville,  and  one  single-track 
running  from  Edgemont  to  Collinsville  (connecting  the  two  first 
named  divisions).  Having  made  thorough  preparation  first,  the 
Belleville  double-track  division  was  changed  in  one  day,  one  track 
in  the  forenoon  and  the  other  in  the  afternoon.  During  the  change 
of  each  tiack,  cars  were  run  at  20  minutes  headway  on  the  other 
track.  p-iEsing  at  crossovers,  so  that  service  was  practically  unin- 
terrupted on  that  division  during^  the  change.  The  Edgemont-Col- 
llnsvi'le  division  w.ts  changed  in  one  morning,  and  the  East  St. 
LouisEdwardsville  division  in  two  mornings,  one  forenoon  being 
used  between  Collinsville  and  Edwardsvi'le  and  the  other  between 
Colinsville  and  East  St.  Louis.  In  this  way  traffic  was  interrupted 
but  a  few  hours  on  even  the  single-track  lines.  In  East  St.  Louis 
the  detach ^d  divisions  of  t^e  city  rai'way  lines— those  from  which 
transfers  are  made  to  through  lires — have  been  changed  one  at  a 
time.  When  th's  was  completed  the  through  lines  were  taken  in 
se''tl-n<!.  so  that  bv  transferring  passengers,  practically  no  inter- 
ruption of  traffic  occurred. 


service  requires  an  even  more  powerful  engine  than  road  service 
since  the  switching  engine  must  be  ab.e  to  take  the  heaviest  trains 
as  they  come  in  off  of  the  road  and  push  them  up  the  comparatively 
steep  grade  01  the  hump.  Ibese  engines  have  all  of  their  weight, 
2.0,u00  lbs.,  distributed  on  five  driving  axles,  which  gives  a  weight 
on  iach  axie  of  54,000  lbs.  In  oniy  one  engine,  the  Mailet  compound 
of  the  B.  &  O.,  has  this  weight  on  drivers  been  exceeded  or  even  ap- 
proached. The  wheels  aie  only  52  in.  in  diameter  as  the  speed  at 
which  the  engine  will  work  is  seldom  over  10  miles  an  hour  and 
great  power  is  the  essential  aim  of  the  design.  The  cylinders  are 
very  large,  24  in.  diameter  x  28  in.  stroke,  but  ample  boiler  power 
has  be?n  provided  to  supply  them  with  steam.  The  boiler  has  447 
tubes.  2  in.  in  diameter  and  19  ft.  long,  giving  a  tube  heating  surface 
of  4,422.4  sq.  ft.  and  a  total  heating  surface  of  4,625.4  sq.  ft. 

Another  noticeab.e  feature  of  these  engines  is  the  use  of  the 
Walscbaert  valve  gear,  which  is  well  adapted  to  such  a  design  in 
which  there  is  very  little  room  for  eccentrics  and  links  between 
the  fraires  on  account  of  the  crowding  in  of  five  axles  in  a  19  ft. 
wheel  bTse.  All  of  the  ten  wheels  are  flanged.  The  following  table 
gives  the  principal  dimensions  of  these  engines: 

Kind   of  fuel    Bituminniis  coal 

Weight    on    drivers     270  nno  lbs. 

totn!     270  000     " 

engine  and  tender,  loaded  419,600    " 

General    Diniensicns, 

Wheel  bise,  total  ot  engine   19  ft. 

Wheel   base,   engine  and    tender    .'>4  ft.  SW>  In. 

fTeisht  of  st.">ck  ab->ve  ral's   14  "10 "4    " 

H*'lrht   to  center  of  boiler  from  rails    0  "  7  '    " 

Heating  surface,   finbox    •'O^.n  sq.  ft. 

tub's    4  422.4      " 

tot.ii 4,62"..4      " 

Grate  area    55         " 

Wl.ccis  and  Joui-no(s. 

Drivers  :    Number 10  :      diameter .52  In. 

Drivers.  mTtrri<i!  ot  centers Cast  steel 

Journals,  driving  axles,  size 10^  and  9y.il2  In. 
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Cylinders. 

Cylinders,   diameter   24  In. 

li^itims,   st.oiie    :;S  •• 

lisiou    rod,    diameter    4^!" 

I'istou    pauiviu,;     Cast-iron    snap    ring 

Yulrcs. 

Kind   of  gear    Walscliaert 

Kind  of  vaive Piston,  12-!n.  diameter 

Maximum    travel    ,)%  in. 

Outside  lap 1  in. :       Inside  lap   None 

U(,ihi. 

Type  ot  Extended  wagon  top 

Worlving  pressure    21U  lbs. 

liiameter  of  barrel,  first  ring SU'/io  In. 

Fircbojr. 


Connecticut's  New  Railroad  Legislation. 


Half  End  Elevation  of  Lake  Shore  "Hump"  Switching  Engine. 

Thloknrss  of  sheets Crown   %-In.,  tube.  V>-ln..  sides  %-in..  back  %-ia 

Water  space,  width   Front  ili,  in.,  sides  4V4  In.,  baclt  4ii  In. 

Tubes. 

Number    447  . 

Mater  ill    Charcoal    lioii 

Outside   diameter    '.2  In. 

Length     19    ft 

Other  Parts. 

Exhaust  nozzle.   sln;:le  or  double    Single 

Stack,   diameter   20-in. . . 

Tender. 

Tank  capacity   8,000  gals. 

Coal  capacity    -  12   tons 


BY    CLARENCE  UEIIINO. 

For  more  than  ten  years  aud  down  to  the  Connecticut  legislative 
session  ot  laus  the  story  ot  raiiroad  legislation  in  the  state  had 
been  mainly  the  tale  of  the  conflict  of  steam  and  trolley  Interests 
centered  on  the  construction  ot  electric  parallels.  The  long  cam- 
paign oc'  moie  than  ten  years  opening  with  successes  of  the  New 
lorK,  New  Haven  &  Hartford  Kailroad  Company  closed  with  sev- 
eral years  of  consecutive  defeats;  so  that,  at  the  legislative  session 
two  years  ago  the  whole  situation  had  changed.  By  that  time  profit- 
able trohey  territory  in  the  state  had  become  almost  exhausted; 
and  the  New  Haven  Company  itself,  as  it  had  acquired  large  elec- 
tric properties,  had  found  its  own  interests  shifted  largely  to  the 
side  of  its  earlier  foes.  In  the  legislative  session  of  laOa,  lately 
closed,  the  same  situation  has  repeated  itself  in  a  more  accentu- 
ated form.  Not  a  single  contest  of  steam  and  trolley  worth  noting 
has  been  fought  during  the  whole  session;  and  the  New  Haven 
Company  has  centered  its  energies  either  on  its  great  electric 
interests  or  on  securing  new  privileges  as  a  steam  corporation. 

In  what  may  be  called  the  electric  direction  the  New  Haven 
company  accomplished  its  prime  object  of  the  session  in  carry- 
ing through  a  resolution  "amending  the  charter  ot  the  Consolidated 
Railway  Company,"  the  holding  corporation  in  which  are  vested  its 
great  system  of  electric  lines.  The  amendment  is,  in  fact,  a  new 
charter  expanding  lavishly  the  powers  of  the  old  charter — taken 
over  from  a  corpoi-ation  in  eastern  Connecticut — and  already  lib- 
eial,  not  to  say  excessive.  The  new  charter  even  without  reading 
between  the  lines,  seems  practically  limitless  in  its  scope  of  public 
service  function  and  activity.  Under  it  the  big  holding  corporation, 
owned  by  the  New  Haven  Company,  can  acquire  "any  property 
or  instrumentalities,  lawful  and  suitable  for  any  such  purpose  or 
directly  or  indirectly  connected  with  the  business  of  transporta- 
tion." Present  location  and  construction  are  confirmed  and  new 
rights  of  extension  given  specifically  on  routes  the  brief  descrip- 
tion of  which  fill  almost  ten  pages  of  the  charter — this  by  way 
of  pre  emption  rather  than  positive  intention  to  build.  Water 
power  in  the  state  for  all  kinds  of  electric  purposes  can  be  ac- 
quired indefinitely.  Any  other  corporation  engaged  in  transporta- 
tion or  development  of  electricity  can  be  bought  up  and  its  fran- 
chises, rights,  powers  and  privileges  pass  to  the  Consolidated  Rail- 
way Company,  and  minority  stock  of  one-third  or  less  may  be 
condemned.  Unlimited  power  is  granted  to  take  up  the  liabili- 
ties of  absorbed  corporations  and  very  free  exercise  of  eminent 
domain  in  taking  realty.  The  only  checks  in  this  "omnibus"  char- 
ter relate  to  the  construction  of  parallels  and  the  infringement 
of  local  charter  rights  already  granted  to  other  steam  and  elec- 
tric railroad   corporations. 

The  size  of  the  holding  company  to  which  these  great  powers 
have  been  granted  by  the  Connecticut  legislature  is  worth  attsntion. 
It  is  made  up  of  20  constituent  properties,  owned,  controlled  or 
leased,  and  representing  a  much  larger  number  of  corporations  orig- 
irally  indspendent.  Of  these  constituent  properties,  13  are  in 
Connecticut  and  seven  are  in  Massachusetts.  In  approximate  figures 
they  have  553  single  track  miles;  ?18,439,320  of  stock;  $24,109,900 
of  funded  debt;  and  $1,925,784  of  floating  debt — these  figures  includ- 
ing the  stocks  of  a  holding  sub-company  by  which  the  Springfield 
street  railway  has  been  financed.  A  large  amount,  however,  of 
the  stock,  bonds  and  floating  debt  is  held  by  the  Consolidated  Rail- 
way Ccmpany,  acquired  or  issued  in  the  various  "deals"  by  which 
the  merged  properties  have  been  obtained.  In  the  hands  of  the 
pub'ic,  including  about  $9,500,000  of  the  parent  steam  company's 
debentures,  by  which  the  Fair  Haven  &  Westville  system  was 
bought,  there  are  approximately  $32,971,720  of  securities  connected 
with  the  Conso.idated  Railway  organization  now  outstanding  and 
probably  still  more  to  come.  How  far  the  sweeping  new  charter 
of  the  big  electric  holding  corporation  will  hold  as  against  Massa- 
chusetts law  in  connection  with  its  lines  in  that  state  is  an  inter- 
esting q'jestion  of  the  future. 

But  the  grart  of  new  powers  did  not  end  with  the  New  Haven's 
holding  corporation.  The  original  charter  of  the  steam  company 
was  Itself  amended  so  as  to  allow  the  New  Haven  to  acquire  directly 
by  purc^ase,  lease  or  otherwise  the  stock,  property,  rights  and  fran- 
chises of  any  railroad  which  it  now  operates,  dispose  of  the  same 
and  In  the  transactions  issue  its  own  stock,  bonds  on  notes;  and, 
in  case  it  acquires  all  the  shares  of  any  Connecticut  railroad,  it 
becomes  vested  with  all  the  charter  rights  and  privileges  of  tbe 
acquired  line.  A  three-quarters  stock  interest  can  sell  a  railroad 
line  to  the  New  Haven  and  with  the  transfer  goes  condemnation 
rights  over  the  minority  stock — an  existing  law  of  the  state,  with 
some  important  additions,  being  thus  made  a  part  ot  the  New 
Haven's  charter.  The  extent  to  which  the  old  but  subtle  stratagem 
of  gainif^g  new  charter  privilege  by  the  device  of  vesting  the  cen- 
tral corporation  with  the  charter  powers  of  acquired  roads  has 
been  used,  will  be  marked  in  both  the  case  of  the  New  Haven  and 
its  electric  holding  company. 

The  middle  of  the  session  brought  out  a  new  and  dramatic 
feature  of  railroad  policy — the  so-called  "open  air  lobbv"  of  Presi- 
dent MeUen.    Other  and  earlier  presidents  of  the  New  Haven  Com- 
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pany  had  from  time  lo  lime  and  oa  specitic  bills  addressed  the  rail- 
ioa.1  co.„mitiec;  i-rtbiueut  Aieiien,  iu  view  of  the  largeuess  of  his 
p.aas  ana  policy,  deemed  tue  lime  ripe  tor  a  Kind  oi  "omnibus" 
auu.ess  cjvtniig  a.l  lue  rauroad  questions  before  the  ueneral 
Ab.emu.y.  ii  took  the  toim  of  a  sort  of  great  legislative  town 
mteiiug  ne.d  in  ihe  hail  oi  me  house  of  represeaiaiives  wnich  was 
oiowaeu  by  seveia.  huiiured  iisiei.fis.  'lo  Ihem  ^resident  Mellen, 
who  is  giiled  with  Uuent  and  persuasive  speech,  expounded  the 
poi.ty  ana  projects  of  his  corporation  in  many  phases — charter 
powers,  consoiiuaiions,  electric  p.ans,  demurrage,  the  general  rail- 
road law,  freight  ra.es  and  laciuties  and  cognate  themes — laying 
spjciai  and,  as  appeared  in  the  sequel,  effective  stress  on  state 
proicc.ion  against  tne  uewiy  surveyed  line  of  tne  New  York  Central 
ac.oss  northwestern  Connecticut.  A  long  and,  at  times,  sharp, 
"qu  z"  fo. lowed  from  members  of  the  legislature  and  others,  the 
wuole  pioceeJings  hlling  several  hours  and  bringing  out  with  sin- 
gu.ar  Clearness  not  merely  Mr.  Mellen's  grasp  of  general  situations 
but  a  so  his  command  oi  deiails. 

It  is  hardly  too  much  to  say  that  one  of  the  direct  results  of 
President  Mel. en's  appeal  was  the  securing  of  a  point  of  vantage 
tor  his  corporation  in  seeking  which  two  years  before  his  prede- 
cessor, Piesident  Hall,  had  signally  failed.  Not  long  before  the 
meeting  of  the  legislature  of  1903  an  outside  syndicate  had  planned 
a  long  distance  e.ectiic  line  from  Hartford  to  New  Haven  via 
Midulelown — the  new  line  to  be  a  competitor  of  the  New  Haven 
and  a  prospective  link  in  a  larger  electric  system  between  New 
\oik  and  Boston.  Ihe  plan  of  the  projectors  was  to  build  the  new 
line  under  the  general  -ailroad  law  of  the  state — a  statute  which, 
along  with  some  sane  icstrictions  on  capitalization,  allowed  a  steam 
rai.road  or  e.ectric  railway  to  be  built  without  seeking  new  legis- 
lative powers.  President  Hail  met  the  project — which  ultimately 
fell  through — with  a  bill  to  repeal  the  general  law;  but  after  a 
vigorous  effort  was  forced  to  withdraw  the  measure,  the  "farm 
element"  in  the  General  Assembly,  very  friendly  to  electric  enter- 
prise, actively  resisting  him.  In  leveling  the  same  shaft  against 
the  Nev/  York  Central  President  Mellen  hit  his  mark.  His  plea 
for  "protection"  for  home  interests  and  against  "punishment"  for 
connecting  the  state  with  the  coal  fields  by  the  Ontario  &  Western 
purchase  availed.  The  legislature  promptly  repealed  enough  of  the 
general  railroad  act  to  compel  a  line  crossing  the  Connecticut 
boundary  to  obtain  special  legislative  sanction;  so  that  now  any 
pre j set  of  the  kind  must  carry  the  Connecticut  Senate,  long  a 
fastness  of  the  New  Haven  corporation.  As  a  rivet  of  that  com- 
pany's territorial  monopoly  in  the  state  and  in  southern  New  Eng- 
land this  action  of  the  Connecticut  legislature  is  quite  unique  in 
its  railroad  annals. 

The  New  Haven  Company  carried  through  yet  another  measure 
of  considerable  importance  to  it  in  future  financing  of  electric  en- 
terprises. This  was  the  opening  to  savings  bank  and  trustee  invest- 
ment of  the  debentuies  of  the  Consolidated  Railway  Company,  the 
e'.ectric  holding  corporation  already  described.  The  debentures, 
of  which  some  ?14, 000,000  are  outstanding,  are  not  a  formal  mort- 
gage security  although  they  must  be  provided  for  before  addi- 
tional mortgages  can  be  laid  on  the  properties  of  the  Consolidated 
Rai  way.  On  the  plea  that  it  would  be  unjust  to  open  to  savings 
bank  investment  a  debenture  and  refuse  it  to  a  mortgage  bond  the 
consolidated  mortg.ige  bonds  of  the  Connecticut  Railway  &  Light- 
ing Company— some  $11,000,000  outstanding  and  more  to  come- 
also  obtained  the  savings  bank  legalization.  In  both  cases  is  now 
presented  the  striking  inconsistency  of  junior  bonds  of  the  two 
great  Connecticut  trolley  systems  legalized  for  investment  of  sav- 
ings banks  and  trustees  while  most  of  the  much  more  highly 
secured  underlying  bonds  of  the  constituent  properties  are  denied 
that  investment  vantage. 

At  one  point  and  one  point  only  during  the  session  was  the 
New  Haven  Company  worsted.  Before  the  meeting  of  the  legis- 
lature it  was  expected  that  a  strenuous  effort  would  be  made  by 
the  company  for  the  repeal  on  modification  of  the  Connecticut  four- 
day  car  detention  law  which  has  been  costing  the  corporation  up- 
wards of  $1,000,000  a  ye.Tr.  A  bill  was  actually  introduced  and, 
as  a  "compromise"  measure,  received  the  approval  of  the  Connec- 
ticut Manufacturers'  Association.  But  it  met  with  vigorous  opposi- 
tion from  the  rural  legislators  and  was  finally  withdrawn— possibly 
on  the  theory  that  it  was  overloading  and  imperiling  other  legis- 
lation a-ked  for.  In  the  legislature  two  years  hence  this  demur- 
rage matter  promises  a  more  active  contest.  Meanwhile,  by  enforc- 
ing orders  tor  quicker  return  of  foreign  cars,  the  New  Haven  com- 
pany has  succeeded  in  cutting  down  detention  costs  some  40  per 
cent. 

Many  minor  bil's  aimed  at  the  railroad  and  street  railway  com- 
panies—measures tor  third  rail  protection,  abatement  of  smoke 
more  train  hands  in  ratio  to  cars,  street  cleaning  from  snow  jury 
trills  in  damage  cases,  lower  trolley  fares  and  others—went  to 
dcfrat.  nsua'Iy  in  the  Senate;  and  in  the  session  as  a  whole  the 
grant  of  railroad  privilege  has  far  exceeded  that  at  anv  law-mak- 
In^  period  in  the  history- at  tbe  state.  For  the  first  time  "com- 
munitv  of  interest"  between  steam  and  the  trollev  has  been  well 
nigh  complete— partly  because  the  New  York,  New  Haven  &  Hart- 
ford  Railroad  Company  has  Itself  become  so  extensive  an  owner 


of  electric  roads,  partly  because  rival  territory  has  either  been 
used  up  or  pre-empted  in  existing  charters,  and  partiy  because 
destiny  has  poinlea  to  tne  early  absorption  by  the  great  steam 
corporation  of  the  large  Connecticut  Railway  and  Lighting  system. 
\\  liu  that  final  step  in  electric  raiiway  consolidation  accomplished 
and  nine-tenths  oi  the  street  railways  of  the  state  under  tne  wew 
Haven's  control,  Connecticut  railroad  law  making  will  be  inter- 
esting, perhaps,  but  hardly  polemical. 


Tests  of  a  Curtis  Turbine  Generator. 


On  May  3,  1905,  Messrs.  Louis  A.  Ferguson,  Vice-President  of 
the  Commonwealth  Electric  Company,  and  Frederick  Sargent,  of 
Sargent  &  Lundy,  Chicago,  111.,  made  an  efficiency  test  at 
the  Schenectady  works  of  the  General  Electric  Company  of  a 
2,000  k.w.  steam  turbine  generator  unit  of  the  Curtis  type,  which 
surpassed  all  previous  records  for  economy  in  steam  consumption 
for  turbine  geneiators.  The  turbine  was  a  four-stage  machine  de- 
signed in  1903  and  recently  changed  in  a  few  particulars  as  a  re- 
su.t  of  experiments  made  during  the  past  year.  The  machine  as 
tested  conforms  as  nearly  as  possible  to  the  standard  four-stage 
machines  now  being  produced,  but  is  less  elBcieut  since  the  changes 
which  were  made  were  confined  to  the  buckets  while  several  other 
important  changes,  known  to  be  desirable,  could  not  be  made  in 
this  C-iSL-  without  rebuilding  the  entire  machine.     It  has  a  normal 


2,000    K.   W.   Curtis  Turbine   Generator    Unit. 

full-load  capacity  of  2,000  k.w.  and  operates  at  900  r.p.m.  The  re- 
markable results  here  reported  were  de'termined  by  the  most  accu- 
rate methods  and  have  been  verified  by  repeated  tests  made  subse- 
quently in  which  the  same  conditions  of  steam  pressure,  vacuum 
and  superheat  were  maintained. 

The  following  is  the  full  text  of  the  report  of  the  engineers, 
Messrs.  Sargent  and  Ferguson: 

"We  sent  our  assistants,  Messrs.  Clark  and  Eastman,  to  Schen- 
ectady to  prepare  the  apparatus  for  making  these  tests,  and  they 
made  several  preliminary  trials  before  our  arrival  and  the  results 
of  each  of  the  trials  very  closely  approximated  the  results  of  the 
oflici.nl  tests  herein  mentioned.  We  had  all  the  instruments  care- 
fully tested  and  standardized  during  the  trials:  the  electrical  in- 
struments being  tested  by  the  Nev\'  York  testing  laboratory  in  the 
presence  of  Mr.  Eastman.  The  surface  condenser  showed  practi- 
cally no  leakage.  W?  took  every  precaution  to  satisfy  ourselves 
that  the  tests  were  reliable  and  accurate,  and  we  beg  to  certify  that 
the  results  obtained  were  as  follows: 

M  , Test > 

Qnirter 
Full  load.  Half  in-.il.       load.     Zero  In<><1. 

nnrntlon  of  tpst.   hnurs i.'in  n.016  10  1.33 

Stenm  pressnr"   fgngeK  Ihs 160.1  170.2  ISS..^  154.."! 

Pack  niTssnrp.*   In.    of  mercury 1.49  1.40  1.45  1.85 

Superheat,  rtp^recs  Fahr POT  n  I^OO  204.0  156  0 

I.nnd    in    kl'nwntts 2.0?."?. 7        l,0fiR.7  o.S.^.O  

Steam  consumption  per  K.-W.   hr..   lbs.       1.">.02  16.31  18.09     1,510.5 

It  will  be  seen  from  this  summary  of  the  results  that  the  gen- 
erator u''it  gave  an  electrical  horse-power  on  11.205  lbs.  of  steam 
per  hour  at  full-load,  which,  assuming  Si  per  cert,  combined  ef- 
ficiency, is  equivalent  to  9.52   lbs.   per  indicated  horse-power  per 
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hour  £or  a  reciprocating  engine.  This  figure  has  been  surpassed 
in  one  or  two  instances,  uoiap.y  with  a  tiipiG  e.xpausijn,  tour-olin- 
der  hoiizontai  Suilzer  eagiue  using  Stcam  at  ISU  lbs.  pressure 
su^erhta.ed  2^0  deg.  iahr.,  which  ui.dtr  a  load  of  2,8t)U  h.p.  gave  a 
steam  consumption  ot  S.ai  IDs.  per  hour.  But  in  commercial  serv- 
ice the  usual  figure  for  the'  best  reciprocating  engines  is  from  12  to 
16  lbs.  per  hour.  Ihe  high  economy  of  the  turbine  tested  is,  there- 
fore, apparent. 


Output  of  the  United  States  Steel  Corporation. 


The  Bulletin  of  the  American  Iron  and  Steel  Association  pub- 
lishes a  table  in  which  the  percentage  of  the  total  shipments  of 
iron  ore  trom  the  LaKe  Superior  region  by  the  United  States  Steel 
Corporat.on  as  compared  with  the  shipments  of  iron  ore  from  the 
same  region  by  all  other  companies,  lirms  and  individuals,  and  the 
peicentage  of  the  tOi^ai  production  of  iron  ore,  coke,  pig  iron,  steel 
lugOtS  and  castings,  finished  rohed  iron  and  steel  and  wiie  nails 
by  ihe  Steel  Corporation  and  by  all  independent  producers,  both 
for  the  years  lyu2,  iau3  and  1904  are  given.  In  the  three  years 
covered  by  the  table  production  of  iron  ore  by  the  steel  corpora- 
tion fell  from  45.1  per  cent,  of  the  total  in  1902  to  43.8  per  cent. 
in  1903,  and  to  18  per  cent,  in  1904.  The  considerable  decrease  in 
1904  was  due  principally  to  the  large  stock  of  iron  ore  carried  over 
from  1903.  The  production  of  Bessemer  steel  rails  by  the  corpora- 
tion declined  from  65.4  per  cent,  in  1902  to  57.2  in  1904.  The  de- 
crease in  the  latter  year  was  caused  mainly  by  the  competition 
of  the  Lackawanna  Steel  Company,  an  independent  concern  which 
was  an  active  competitor  for  Bessemer  rails  in  1904,  its  new  plant 
having  at  that  time  only  recently  been  put  in  operation.  The  in- 
creased production  of  open  hearth  steel  rails  from  southern  rail 
mills  also  influenced  the  result.  The  production  of  the  Steel  Cor- 
poration also  shows  a  decrease  of  3  per  cent,  during  the  three  years 
in  the  total  of  all  kinds  of  finished  iron  and  steel,  including  rails. 
The  table  for  1904  follows: 

Percentaye  ot  Shipments  ami  Production  hij  the  United  States  Steel  Corpora- 
tion and  by  indeiiendtnt  Producers. 

V  . 1904 V 

United  Slates 

Steel 
Corporation.    IndepoDdenta. 

Shipments  of  Iron  ore  from  Lake  Superior 53.8  46.2 

Total  r>i'oducts  of  hon  ore 38.0  G:i.O 

Production   of   coke    3G  6  63.4 

Bessemer,  basic,  forge,  foundry:  all  other  pig  iron         44.3  5.). 7 

Spiegelelsen.ferro-manganese  and   ferrophosphorus         70.5  29.5 

Total   pig  Iron,  including  splegeleisen,  etc..  44.6  55.4 

Bessemer  steel  Ingots  and  castings 69.0  31.0 

Open-hearth  steel   ingots  and  castings 50.4  49.0 

Total  steel  ingots  and  castings 61.0  39.0 

Bessemer  steel     alls    57.2  42.8 

Structural     shapes     55.1  44.9 

I'lates  and  sheets,  excluding  nail  plate 58.0  42.0 

Wire  rods    71.3  28  7 

liars,  skelp,  nail  piate,  open-hearth,  iron  rails,  etc  28.6  71.4 

Total  of  all  finished  rolled  products 47.8  52.2 

Wire   nails    67.0  33.0 


The  Ccst  of  Locomotive  Operation. 
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EFFECTS   OF   BAD   WATER. 

If  the  natural  waters  are  poor  and  no  methods  of  purification  are 
adopted,  there  will  be  contingent  expenses  created  which  may  be 
briefly  summed  up  as  follows: 

Waste  of  fuel,  by  blowing  hot  water  from  the  boiler,  in  order  to 
reduce  concentration. 

Waste  of  fuel,  by  incrustants  fouling  the  heating  surface,  and 
preventing  the  ready  transmission  of  heat  to  the  water. 

Time  and  labor  necessary  to  wash  out  the  boilers  frequently, 
and  waste  of  heat. 

Time  and  labor  in  making  frequent  and  elaborate  repairs  to  the 
boiler. 

Detention  of  trains  on  the  road,  due  to  poor  steaming  and  foam- 
ing, as  well  as  possible  accidents  to  fire-box,  cylinders,  pistons,  valves, 
etc. 

When  the  water  has  a  natural  foaming  tendency,  or  such  is 
caused  by  the  addition  of  soda  ash.  the  concentration  must  be  kept 
down  by  frequently  blowing  off.  Some  of  the  in-tructions  issued  in 
connec'.ion  with  the  use  of  soda  ash  prescribe  that  at  the  end  of 
each  trip,  at  lea"^t  two  gages  of  water  shall  be  blown  out  of  the 
boiler,  and  special  blow-off  cocks,  operated  by  air  from  the  cab  are 
provided  for  this  purpose.  For  a  locomotive  of  moderate  size,  this 
means  that  about  4,000  pounds  of  hot  watsr  are  to  be  ejected  froTi 
the  boiler,  to  each  pound  cf  which  in  the  neiehtorhood  of  340  heat 
units  have  been  added,  or  a  total  of,  say,  340  y  4,000  =  1.360.000 
B.  T.  U.  As  the  e''icie'icy  of  the  boiler  will  permit,  perhaps  a  utili- 
zation of  only  7,000  heat  units  per  pound  of  coal,  we  find  that  this 


1,360.000 

represents  an  amount  of  fuel  of =  194  pounds,  or  about  one- 

7.000 
tenth  of  a  ton  of  coal!    Besides,  it  is  fiequently  necessary  to  blow  out 
while  on  the  road,  and  this  represents  further  lojses. 

Consequential  lostes  have  also  sometimes  resulted,  by  persons  or 
property  being  damaged  while  blowing  oil,  when  the  attachment  is 
on  the  side  of  the  flre-Lox.  If  directed  Lack  under  the  irain,  it  is  apt 
to  throw  sand,  gravel,  etc.,  into  the  journal  boxes,  causing  hot 
bearings. 

If  scale  is  allowed  to  accumulate  on  the  heating  surfaces  thero 
will  be  a  loss  of  heat,  as  was  referred  to  in  Chapter  1,  in  the  discus- 
sion of  the  condiiion  of  th^  boiler.  This,  of  course,  depends  entirely 
upon  the  water  used,  and  the  thickness  of  incrustation.  The  Illinois 
Central  tests  showed  only  1/32  inch  average  thickness  of  deposit  after 
running  the  engine  21  months.  Many  waters  would  produce  this 
much  in  a  month  or  less.  Professor  L.  P.  Breckenridga,  who  reported 
the  tests,  estimated  that  approximately  one-fifth  per  cent,  of  the  fuel 
burned  was  wasted  or  lost  for  each  month  that  the  engine  ran  be- 
tween cleaning  of  the  boiler;  thus,  in  ten  months  the  average  loss 
would  be  about  two  per  cent.;  in  20  months,  four  per  cent.  This, 
however,  would  be  very  little  guide  lo  conditions  existing  on  other 
railroads,  except  in  the  general  way,  that  the  dirJer  the  boiler  is 
allowed  to  run  the  greater  is  the  heat  loss,  and  this  is  chargeable 
directly  to  the  impure  water  used. 

The  cost  of  washing  out  boilers  is  quite  considerable,  especially 
if  it  is  thoroughly  done,  as  should  be  the  case,  and  we  may  estimate 
it  about  as  follows: 

(Jue  hour  for  boiler  washer 25  cts. 

One  hcur  for  heiner    15    " 

3,U0U  gals,  waier  (worth  10  cts.  pr  1,000  under  press)        30    " 

2,500  gals,  water  tor  Hllii  g  up 25    " 

•/^   ton  coal,  to  get  up  steam  at  ¥1.00  a  ton 5ii    ■• 

Total   145  cts. 

or,  say,  $1.50  for  material  and  labor.  Washing  out  has  been  accom- 
plished with  a  detention  of  little  over  an  hour,  but  we  do  not  think 
it  ordinarily  wise  to  consider  less  than  three  hours  needed  for  cool- 
ing, washing  out  and  firing  up.  In  oil  burners,  where  the  internal 
brickwork  stays  hot  for  such  a  length  of  time,  it  cannot  be  done  un- 
der from  6  to  10  hours.  If  the  locomotive  costs  $15,000,  the  interest 
at  5  per  cent,  will  amount  to  8  cen.s  an  hour,  which  ought,  perhaps, 
to  be  considered  in  addition  to  the  above.  However,  $1.50  will  prob- 
ably represent  the  actual  cost  of  this  process  under  ordinary  circum- 
stances. , 

With  many  poor  waters,  boilers  must  be  washed  out  every  600 

or  1,000  miles'  run,  but  in  bad  distric.s  this  mu^t  be  done  every  round 

trip,  say,  for  each  300  miles.  If  the  engine  ordinarily  uses  300  gallons 

of  water  per  mile,  at  a  cost  of  5  cents  per  1,000  gallons,  we  should 

300  X  300 

have  for  300  miles,  x  -05  =  $4.50  for  the  round  trip,  so 

1,000 
that  the  expense  of  washing  out  would  be  equivalent  to  an  increase 
of  33  per  cent,  in  the  cost  of  the  water. 

Someumes  it  is  only  necessary  to  change  the  water  in  the  boiler, 
in  which  case  the  cost  would  be  about  half  as  great,  or  75  cents,  as 
seen  from  our  figures  above. 

The  increase  in  boiler  repairs  due  to  bad  water  is  enormous,  but 
is  seldom  fully  appreciated.  As  above  referred  to,  some  lines  are  able 
to  run  fireboxes  for  10  or  15  years.  There  ars  other  cases  where 
they  have  been  replaced  within  a  year.  As  the  cost  of  applying  a 
new  firebox  will  be  between  $500  and  $1,000,  it  adds  a  great  burden 
to  the  repair  account.  Again,  in  the  Southwest,  flues  have  been  re- 
newed regularly  every  60  or  90  days,  while  in  the  East  they  will 
ordinarily  run  from  one  general  repair  period  to  another.  To  show 
what  a  difference  in  expense  is  caused  by  water,  at  Needles,  on  the 
Colorado  river,  the  amount  of  boiler  work  was  cut  in  half  by  the  in- 
troduction of  a  treating  plant  at  the  principal  watering  point  on  the 
division.  If  these  various  items  are  totalized,  and  the  interest  for 
the  time  engines  are  out  of  service  added  to  them,  we  will  be  in  a 
position  to  say  how  much  the  water  actually  does  cost,  and  instead 
of  apparently  costing  about  5  cents  per  thousand  gallons,  it  may  be 
10  or  15  cents. 

But  the  most  aggravating  part  of  water  trouble  is  caused  by 
detentions  to  trains  on  the  road.  Poor  steaming  results  from  dirty 
boilers,  as  has  been  shown,  and  foaming  causes  delays  by  priming 
cylinders  and  steam  chests,  often  causing  breakage  of  the  same.  It 
is  often  necessary  to  close  the  throttle  before  the'  whistle  can  be 
sounded,  and  water  is  carried  so  low  to  prevent  ihefce  difTiculties,  that 
occasionally  a  crown  sheet  comes  down — if  nothing  worse.  This  is  a 
very  serious  condition,  but  it  confronts  many  of  our  Western  lines 
to-day  that  have  not  taken  up  the  purification  of  water.  When 
these  are  duly  considered,  it  will  be  apparent  that  we  would  be 
justified  in  going  to  any  reasonable  expense  to  obviate  these  difBcuI- 
ties  and  dangers,  even  to  the  financial  disadvantage  of  the  water  de- 
partment, as  a  judicious  introduction  of  the  proper  appliances  will 
not  only  reduce  the  co't  of  opera' ion.  but  will  give  a  much  more  sat- 
iHfart:)ry  service,  the  value  of  which  cannot  always  be  figured  in 
dollars  and  cents. 

The  Chicago  &  North-Western,  since  putting  in  treating  plants. 
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has  not  only  reduced  the  boiler  work  over  20  per  cent.,  but  has  re- 
duced engine  laiiuies  bo  per  cent,  on  i.s  Iowa  Division,  wnicn  is  a 
gieat  iuuor&emcut  for  the  treating  system. 

WAS  IE. 

That  water  is  usually  consiaertd  an  article  of  small  value  may 
be  traced  lo  tue  tact  mac  leaKage  irom  tauKS  and  pipes  is  uiien  al- 
lowed to  continue  lor  a  consiueralie  length  of  ume.  When  the 
Slaves  dry  out,  or  the  lank  becomes  rolieu,  il  is  sometimes  mont-is 
1  ttore  the  evil  is  coirtctcd.  As  a  rule,  those  losses  on  tne  locomotive 
which  have  been  considered  in  connection  with  the  fuel,  also  cause 
was^e  of  water.  Injectors,  which  continually  waste  at  the  overflow, 
3s  well  as  leaks  in  boiier  and  lank,  may  be  small  in  themselves,  but 
when  many  engines  are  doing  ihe  same  thing,  a  large  amount  of 
water  is  loit  daily.  This  all  has  to  be  paid  for  in  some  way  or  other, 
if  not  Ly  the  meter,  at  least  in  fuel  for  pumping,  and  prompt  steps 
should  be  taken  to  reduce  it  to  a  minimum. 

QLAXIITV. 

We  have  now  to  consider  the  amount  of  water  used  in  doing 
useful  work,  such  as  propelling  engines  and  trains  on  leveiS  at  vari- 
ous speeds,  up  grades,  around  curves  and  any  combination  of  two  or 
more  of  these  conditions.  In  order  to  obtain  such  figures  closely  to 
theory,  we  should  proceed  in  a  similar  manner  to  our  treatment  of 
the  luel  problems,  by  calculating  the  cylinder  volume  at  cut-off, 
weight  at  cut-off  pressure,  and  number  of  strokes  per  minute.  We 
could  then  construct  curves  in  the  same  way,  giving  the  maximum  ca- 
pacity of  the  boiler  and  any  desired  fractions  of  Ihis  quantity.  But 
the  curves  which  we  have  already  drawn  for  coal  (see  Railroad  Ga- 
zette, March  31)  indirectly  show  the  quantity  of  water,  as  this  was 
first  determined.  Thus  the  curve  of  maximum  power  (Fig.  2)  indicat- 
ing 8,000  pounds  of  coal  per  hour,  may  also  stand  for  40,000  pounds 
of  water,  as  we  saw  that  at  the  rale  of  combustion  here  considered, 

8,000 
viz.,  ^2.5  pounds  per  square  foot  of  heating  surface  per  hour, 

3,200 
the  water  rate  by  Fig.  3  would  be  6  pounds,  from  and  at  212  degrees, 

6 
and  allowing  the  evaporative  factor  of  1.2,  we  obtain  — ^5,  so  that 

8,000  X  5^40,000  pounds  of  water  w'ould  correspond  to  8,000  pounds 
of  coal.     As  the  rale  of  combustion  is  reduced,  the  water  rate  in- 
creases.   Thus  at  6,000  pounds  per  hour,  the  rate  of  combustion  would 
6,000 

be =  1.87  poun(ft,  and  from  Fig.  3  again  we  find  an  actual  rate 

3,200 
7.2 
of  — -  =  6  pounds,  or  6,000x6  =  36,000  pounds  of  water  per  hour. 

1.2 
If  we  wish  close  figures,  we  have  merely  to  proceed  as  outlined,  but 
as  water  is  perhaps  always  cheaper  than  coal  (and  usually  very 
much  cheaper),  when  considering  the  quantities  consumed  by  a  loco- 
motive, it  will  generally  be  close  enough  to  use  a  simpler  method, 
and  obtain  approximate  results. 

We  see  from  Fig.  3  that  curves  a,  c  and  d  lie  quite  close  together, 
that  is,  the  water  rate  is  not  very  different  for  the  three  kinds  of  coal 
represented  by  these  curves,  and  that  for  the  rate  of  combustion  usu- 
ally obtaining  in  locomotives — from  1  to  2.5  pounds  of  coal  per  square 
loot  of  heating  surface  per  hour — the  water  rate  (from  and  at  212=) 
is  between  6  and  9  pounds,  or  from  5  to  7',o  pounds  actually  evap- 
orated at  toiler  pressure.  If  we  take  the  mean  figure,  6 ',4  pounds, 
the  greatest  possible  error,  under  the  conditions  which  we  have  as- 
sumed, would  be  114  pounds  of  water  per  pound  of  coal  burned,  or  if 
10  tons  of  coal  were  consumed  in,  say,  100  miles,  the  quantity  of 
water  used  during  this  run  might  e.xceed  the  6  Li-pound  assumption 
ly  25,000  pounds,  or,  say,  3,000  gallons,  which,  at  10  cents  a  thou- 
sand gallons,  would  make  a  possible  error  of  30  cents  in  this  dis- 
tance. As  a  train-mile  will  cost  at  least  one  dollar,  the  error  could 
not  Le  over  3/10  per  cent. — too  small  to  notice. 

This  brings  us  to  a  very  simple  method  of  determining  approxi- 
mately the  quantity  of  water  used,  viz.,  take  it  as  a  direct  proportion 
of  the  amount  of  fuel.  The  average  actual  evaporation  for  a  num- 
ber of  tests  of  simple  coal-burning  locomotives  was  %  gallon  per 
pound  of  coal;  tut  .10  x  S.33  =  6.25  pounds  of  water  per  pound  of 
coal,  which  is  precisely  the  figure  obtained  above  as  a  mean  of  the 
probable  extremes  observed  in  practice.  (It  is  also  interesting  to 
note  that  the  highest  and  lowest  results  of  these  tests  were  .9  and  .6 
cf  a  gallon,  respectively,  or  7.5  and  5.0  pounds  of  water  per  pound  of 
coal,  also  agreeing  with  our  previous  determination  of  extremes.) 

From  the  results  of  a  number  of  tests  made  with  fuel  oil  in 
California,  we  may  safely  allow  I'/i  gallons  of  water  evaporated  to  a 
pound  of  the  oil. 

Compound  engines  usually  show  a  better  evaporative  per- 
formance than  simple  locomotives  for  several  reasons— the  tests 
used  as  a  reference  suggest  %  gallon  of  water  to  a  pound  of  coal. 
With  oil.  as  there  is  little  change  in  the  evaporative  rate,  com- 
pounding should  not  change  the  cons, ant  1.25  selected  above. 

When  a  superheater  is  applied,  the  ratio  of  water  and  fuel 
changes  for  variaJons  in  the  degree  of  superheating,  and  we  have 
tabulated  the  approximate  water  rate  to  be  used.    The  constants  for 


all  the  cases  above  considered  are  here  repeated  for  convenience: 

Aptiiuxiiuutt:  {/uanlity  of  Water  t«cd  in  Oallunis  per  i-ound  of  fuel. 

TvLe.  Fu,:l.                           iiatcl-. 

Simp.s    C^al.                  0.7j.  or      % 

C'umpou.^d     coal.                     .6 1 ,  or      "A 

simpid Oil.  1.:;^.  oi-  ly^ 

.    Loaipi>und     Olt  l.::o,  oi-  1  Vi 

Superheater. 
Superheat.  Coal.  Oil. 

ion    degrees   Falir. O.iO  I.IT 

i;uo        ■•  '•        .06  l.lu 

300         ■•  ■'         .LO  l.OJ 

4UU         "  "        .50  .S3 

The  application  of  these  tables  is  so  obvious  that  no  example 
is  necessary  at  this  time.  Later,  when  complete  runs  or  trips  are 
calculated,  the  effect  of  grade,  curvature,  speed,  etc.,  will  be  de- 
termined for  water  consumption,  along  with  the  other  expenses 
of  operation.  (To  be  continued.) 


The  Paper-Process  for  the  Protection  of  Iron  and  Steel  Structures. 


BT  L.  H.  BARKER, 
Chief  Assistant  Engineer,  1  em  sylvania  Rnilroad. 
About  eleven  years  ago  experimental  investigation  was  begun 
with  numerous  well-known  and  established  iron  paint-preservatives, 
in  order  to  ascertain  by  actual  exposure  tests  the  best  one  to  resist 
the  destructive  action  on  steel  structures  of  sulphurous  gases  in 
the  form  of  smoke  combined  with  the  moisture  of  steam,  and  since 


Experimental  Bars  Exposed  Eight  Months,  Upper  Half  Coated  with 
Three  Coats  of  Paint,  Lower  Half  Coated  with  Paper  Process. 

that  time  50  or  more  paints  and  combinations  have  been  tried. 
Amo.-g  them  were  many  kinds  of  asphaltum,  rubber,  graphite,  car- 
bon lead  and  iron  paints,  and  though  the  results  showed  varying 
drgies  of  resistance,  it  is  remarkable  that  even  with  three  coats 
of  paint  not  one  was  found  that  did  not  show  rust,  in  less  than  a 
year.     Of  course,   it  is   to   be   understood   that   the  exposures  were 

•I'rom  a  paper  read   before  the  American  Society  for  XesiluE  MaierlaU, 
Atlantic  City,  June  30.  1003. 
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made  so  as  to  subject  the  test  bars  lo  the  severest  action  possible 
iu  oratr  to  obtain  the  quiclcest  results. 

In  ruaKii^g  the  uxti  acucb  ot  n-^to  i^ew  steel  plates  10  in.  square 
were  ubcO.  ^..s,  liuwocr,  iLe  aaveise  conaiiious  we  weie  iryiug 
to  oveiCome  re.atta  to  rusty  steei,  wnich  is  more  ditticuit  10  pre- 
serve than  new  sttel,  rus^y  plates  were  substituted  iu  aa  teits 
ther.ai'ier.  To  sliii  turtLer  euaeavor  to  meet  tae  existiug  coudi- 
tio^s  i.ew  p.aifcs  Vieie  hui-g  up  and  expofceu  to  tae  amoive  lum^s 
u..til  tiiey  uei.aiiie  coveitd  with  su.phur  scaie.  'the  ihoaght  being 
that  an  oxide  scale  due  to  atmospueric  exposure  might  give  dir- 
(c-iei)t  rtsu.ts.  'this  .«:ca.e  or  rust  t'oimaaou  on  these  new  piates 
aj,p,x.euiiy  \aiieu  liOt  oaiy  lu  aujoaui,  uui.  aiso  iu  iiie  time  of  its 
toimalijn,  supposedly  due  to  difttreut  cnemical  composition.  As 
th.s  m.ght  a^aiu  give  some  variatious  in  the  experimental  results, 
in  order  that  all  paints  shoual  be  on  as  like  tooting  as  possible, 
tnt,ic  bars  11  tV.  lOi.g  wtre  made  use  ol:  and  as  beiore  huug  in  the 
imcke  uutil  rusteu,  then  cleaned  With  wire  brusues,  each  foot  of 
the  bar  painted  with  a  ditlereut  pai..t  and  again  liung  up.  The 
resjKs,  however,  continued  to  be  unsaiislactory. 

lu  examinatioiiS  or  the  itst  bais  irum  taue  to  time  it  was  seen 
that  upou  mauy  01  them  the  paint  was  intact,  but  with  protruding 
points  which  upon  being  pricKed  weie  tound  to  be  smail  rust  torma- 
t-ons  pushing  up  the  paiut  trom  behind,  clearly  indicating  that  it 
WiiS  not  the  laiiure  oi  tne  paints  but  ine  rust  action  on  the  inner 
suiface  tuat  caused  the  damage.  As  no  rust  can  lorm  without  the 
piete^-ce  of  moistuie,  ana  as  ail  paints  aie  pervious  to  moisture 
(as  Ur.  Dudley's  careful  investigations  of  the  subject  have  proved) 
this  led  to  the  conclusion  that  it  would  be  necessary  in  some  way 
to  tightly  seai  the  surface.  Many  kinds  oi  matenais  for  doing  this 
were  tiied,  with  as  mauy  different  results,  until  three  years  ago  it 
was  decided  that  a  cheap  paratline  paper  answered  the  purpose  best 
of  ail  aud  since  that  time  ail  experimentation  has  been  along  that 
line.  The  few  test  bars  shown  in  the  accompanying  illustration  in- 
dicate the  results.  'Ihe  paper  covering  has  been  tiled  in  a  small 
practical  way  against  smoke  action,  and  after  two  years  and  three 
months  exposure  an  examination  showed  the  outer  paint,  the  paper 
and  the  first  or  adhesive  coat  all  intact  and  in  many  places  where 
paper  was  removed  tor  exaniination  the  adhesive  coat  not  yet  dry 
and  the  surface  of  steel  the  same  as  when  painted.  With  such  sat- 
is.actory  results  from  this  paper-process  in  the  smoke  tests,  it  was 
concluded  to  'make  a  large-scale  application  and  severe  test  on  a 
large  number  of  eye  beams  supporting  a  floor  over  and  within  a 
few  fiet  of  salt  water  and  upon  which  the  rust  was  due  not  to 
smoke  but  to  the  almost  continuous  dampness  and  presence  of  sewer 
gases.  This  was  done  over  a  year  ago  and  up  to  this  time  indica- 
tion of  damage  of  no  kind  is  apparent. 

The  mode  of  application  of  the  paper  is  as  follows:  After  the 
rust  is  caiefully  cleaned  off  by  means  of  stiff  wire  brushes,  a  cer- 
tain kind  of  tacky  paint  is  applied,  the  paper  then  covered  over  and 
tightly  pressed  upon  the  painted  surface,  the  joints  of  the  paper 
slightly  lapping.  As  soon  as  the  paper  is  in  place,  it  is  ready  for 
the  outside  coat  of  paint.  It  will  be  observed  that  by  this  process, 
the  first  coat  of  paint,  the  paper  and  the  coat  of  paint  over  the 
paper  can  be  applied  with  one  scaffolding,  thereby  greatly  reducing 
the  cost,  especia'ly  in  high  and  dangerous  places. 

These  experiments,  extending  over  only  three  years,  are  of  too 
short  a  duration  to  determine  the  value  of  paper  as  a  protection 
for  iron  and  steel,  but  they  certainly  bring  out  the  fact,  at  least  in 
the  ca?e  of  smoke  and  gases,  that  the  action  begins  from  behind  the 
paint  and  not  from  in  front  by  the  disintegration  of  the  paint. 


Train    Accidents   in   the   United   States  in   June. 


unf,  1st.  11  p.m..  Southern  Pacific,  Sulphur,  La.,  passenger  train 
No.  8  was  derailed  by  running  over  a  cow  aud  the  engineman  and 
fireman  were  badly  scalded. 

*n.  l=t-  P°"i<!vivania  Li^es.  Stillwater  Junction,  Ohio,  passen- 
ger train  No.  28  struck  an  oil  wagon  at  a  crossing,  tearing  open  the 
oil  tank  a-d  spreading  the  oil  so  t'''at  it  was  ienitPd  bv  t'^e  fire  of 
the  engine;  and  the  engineman  and  fireman  were  burned  to  death. 

pq.  2d.  Delaware.  Lackawanna  &  Western,  Passaic,  N.  J.,  a 
freight  train  was  derailed  by  a  broken  ax'e  a"d  12  cars  were 
wrec'-'ed.     A  trespasser  riding  on  the  train  was  killed. 

be,  5th,  Pennsylvania  road,  Newport.  Pa.,  collision  between  a 
paFS°Fger  train  and  a  freight  train,  wrecking  three  engines,  four 
freight  cars  and  two  express  cars.  Three  passengers  and  three 
tr''inme-i  were  injured. 


I  ^••'■i(1•  n-s  ir  wlilch  ir-mi'-s  nrr  fe"-  fr  sU?bt  n-irt  thp  mopcv  Inss  Is  ap- 
pdrpntlv  RTi-'ll,  v\'\.  n«  a  ni'e.  b"  omIttPd  frnm  tills  list.  The  official  accident 
rocnrd.'ru'bM-heii  bv  the  'ntnpta»e  Prmrpf-e  rnnTnisoinn  nna-tprlv  U  ipfru- 
lavlv  rpnj-infd  In  the  rnilrrnl  n^zrlle.  Thn  c'Pf=sifi"ation  of  the  accidents  in 
the  present  list  is  Indicated  by  the  fs"  of  the  following 

ABBKEVIATIOXS. 

re         Hear  cnlMslors. 

he         yn'fir<r  cnUlslons. 

xc         Mio^^li-.nnons  c^l'isiors. 

dr        Derfiiments  :   d'-frcts  ef  i-rfrii-nv. 

eq         npi-i'l'merts  :  defect   of  fqnlpment. 

dn        Iiernllmrrts  :   ppoiijirnce  1-    np,  i:iring. 

nnf      Dernlimerts  :   iinfnvsrrn  (  bstiuction. 

\inx     Ivrallmrnts  ■   U'>pynl:iinpd. 

o  Mls'-e'lnpeniis  Mci'i  pts. 

/"r\  astei-lsi'  -m  (''p  bepln-  Ipc  of  a  namcrnph  l"''lcnrps  n  wre'-k  whol'v  or 
partly  dpstro.ved  by  Are;  a  dagger  indicates  an  accident  causing  the  death  of 
one  or  more  passcDsers. 


unf,  6th,  Pere  Marquette,  Ionia,  Mich.,  a  freight  train  was  de- 
railed at  a  washout;  the  engineman  and  fireman  were  killed  and 
two  bralvemen  were  injuied. 

unx,  Bth,  Noifoik  &  western,  Bedford-,  Va.,  a  freight  train  drawn 
by  two  engines  was  derailed,  and  both  engines  and  17  cars  fell  down 
a  ba..k.     Une  flieman  was  Ku.ed  and  tour  tramps  were  iujared. 

unx,  6th,  San  Pedro,  L.os  Augeies  &  ba.t  Liatte,  Lauentd,  Nev.,  a 
special  pai..e..gcr  tram,  heavily  loaded,  was  derailed,  and  three  pas- 
s.;nfee.s  were  iiijured. 

dn,  btn,  (jiaud  I'runk,  Pewamo,  Mich.,  an  extra  engine  was 
derai.ed  at  a  washout  aud  the  engine,  four  cars  and  a  piie  driver 
were  wrecKfcd.  bix  employees  weie'Kiiieu  auu  oae  latany  injaied. 
11  is  Sfid  that  the  extra  engine  had  been  properly  flagged  but  that 
the  fl^g  was  uot  heeaed. 

uar,  itn,  vwscont.iu  Central,  Colfax,  Wis.,  passenger  train  No. 
1  broke  th.ough  a  bridge,  the  center  span  01  whicn  haa  beeu  under- 
mi^ea  by  a  nood,  and  ine  euaiue  aau  nrtt  two  cars  ten  into  the 
rivtr.     'ihe  engineman,  fireman  and  five  tramps  were  drowned. 

Tdr,  Stn,  uiaau  iruuk,  uavison,  Mien.,  passenger  tiaiu  iNo.  3 
was  derailed  by  spreading  of  raus  and  three  cars  were  divched. 
Jiievea  passengers  were  injurea,  one  01  them  faiaiiy. 

be,  S)tu,  lexas  «c  iNew  urieans,  Athens,  lex.,  butting  collision 
of  fi eight  trains,  wrecKing  both  engines  and  several  cars.  One 
engineman  was  scalded  to  aeath  and  one  fireman  was  killed  by  being 
bulled  Under  coal. 

ur,  lt>tn,  2  a.m..  Southern  Railway,  Del  Rio,  Tenn.,  passenger 
train  iso.  00  was  derailed  by  a  deitctive  laii  or  switcu,  and  tour 
paaScngei'  cars  were  overi.urned.     Une  passenger  was  iujared. 

xc,  lUth,  Mobile  &  Unio,  jfritcharus,  Ala.,  coilision  ueiween  a 
freight  train  and  a  switcning  engine;  one  engineman  killed. 

o,  luth.  New  York,  i\ew  Haven  &  Hartford,  vvoaaston,  Mass., 
the  locomotive  of  a  ti eight  train  was  wrecked  by  tne  explosion  of 
Its  boiler,  and  a  biakemaa  was  injured.  The  explosion  was  severe, 
yet  the  engineman  and  fireman  escaped  without  serious  injury. 

unf,  luth,  3  a.m.,  Chicago,  Burlington  &  Quincy,  I'aruam,  Neb., 
a  freigat  train  drawn  by  two  engines  was  derailed  at  a  washout, 
and  the  second  engine  was  ditched.     One  fireman  was  killed. 

dn,  12th,  Central  of  New  Jersey,  Dover,  N.  J.,  a  freight  train 
which  had  become  uncontrollable  on  a  descending  grade  ran  into 
an  open  drawbridge  at  the  Morris  canal,  wrecking  the  bridge  and 
badly  damaging  two  cars  and  a  canal  boat.  A  child  sleeping  in  the 
cabin  of  the  boat  was  injured. 

be,  ISth,  Albany  &  Hudson,  East  Greenbush,  N.  Y.,  butting  col- 
lision between  a  passenger  train  consisting  of  one  electric  car,  and 
a  special  train  consisting  of  one  motor  car  and  one  car  loaded  with 
horses.  One  passenger  was  injured.  The  collision  is  said  to  have 
been  due  to  a  misunderstanding  of  orders. 

unx,  13th,  Southern  Hallway,  Georgetown,  Ind.,  a  freight  train 
was  derailed  and  five  cars  were  ditched.  Three  trespassers  were 
injured,  one  of  them  fatally. 

unx,  13th,  Southern  Railway,  Golden  Gate,  III.,  a  special  pas- 
senger train  was  derailed  on  a  bridge  and  four  cars  fell  down 
into  Lifile  Wabash  river.  The  engineman  and  fireman  were  killed 
and  10  passengers  were  injured. 

dr,  14th,  Southern  Pacific,  Mescal,  Ariz.,  a  passenger  train  was 
derailed  at  a  defective  switch  and  the  engine  and  several  cars  were 
wrecked.     Three  tramps  were  killed  and  a  mail  clerk  was  injured. 

unx,  14th,  Mobile  &  Ohio,  Selmer,  Tenn.,  a  freight  train  was 
derailed  and  the  engine  was  overturned;   engineman  killed. 

15th,  Boston  &  Maine,  Walpole,  N.  H.,  passenger  train  No.  12 
was  derailed  at  a  defective  or  unfastened  switch,  and  the  engine 
fell  down  a  bank,  followed  by  the  mail  car.  The  engineman  and 
two  other  trainmen  were  injured. 

unx,  15th,  Central  of  New  Jersey,  Wilkesbarre,  Pa.,  the  engine 
of  a  passenger  train  was  derailed  and  overturned  and  the  fireman 
was  irjured. 

unx,  15th,  Southern  Railway,  Kings  Mountain,  N.  C.  the  engine 
and  first  two  cars  of  passenger  train  No.  40  were  derailed,  and  the 
engine  was  ditched.  The  engineman  and  fireman  were  injured,  the 
latter  fa '.ally. 

*bc,  16th,  Pennsylvania  Railroad,  Wilcox,  Pa.,  butting  collision 
between  westbound  freight  train  No.  97  and  eastbound  freight  train 
No.  80.  wrecking  both  engines  and  several  cars.  The  wreck  took 
fire  and  three  cars  of  oil  and  12  other  cars  were  burnt  up.  One  fire- 
man a"d  a  trespasser  were  killed  and  three  trainmen  were  injured. 
It  is  said  that  the  watch  of  one  of  the  enginemen  was  10  minutes 
slow,  and  that  this  was  the  cause  of  tl^e  collision. 

xc,  16th,  Birmingham,  A'a..  collision  between  a  passenger  train 
of  the  Louisville  &  Nashvll'e  and  a  locomotive  of  the  Central  of 
Geor~ia.  at  a  crossing  of  the  two  roads.  Fourteen  emnlovees  were 
injured,  mort  of  them  being  passengers  in  the  passenger  train 
ridi'g  to  their  work. 

be.  17th,  Western  Maryland,  Patapsco,  Md.,  butting  collision 
between  westbound  passenger  train  No.  5  and  an  eastbound  freight 
train  drawn  by  two  engines.  A'l  three  of  fie  e-'S'ines.  the  'eHi"? 
cirs  of  ti"e  passenger,  and  ma"y  cars  of  the  freight  were  wrecked. 
On  t^e  pi<^seiger  train  was  a  large  gang  of  roadway  employees  and 
rranv  of  the  men  were  sitt'rg  on  the  stens  of  the  cars:  18  of  these 
employees  and  eight  trainmen  were  killed,  and  four  trainmen.  13 
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laborers  and  three  passengers  were  Injured.  The  men  in  charge  ot 
lue  ireigiU  tram  nml  o\eriookcd  the  scuedu.e  ot  the  passenger  uain. 
xc.  Kill,  cUicago  &  ivorth- western,  Gilberts,  ill.,  collision  be- 
tween an  ea'-tijound  passenger  train  and  a  westbound  freight;  pas- 
.SL'iigcr  en^iutman  fataliy  injured.  It  is  said  that  the  collision  was 
due  10  a  luisp.aced  switch. 

xc,  lau,  uotton  &  A.bany,  West  Pittsfield,  Mass.,  a  car  in  a  west- 
bound £■  eight  train  was  derailed  and  fell  in  front  of  an  eastbound 
passenger  train,  badly  damaging  the  engine  and  two  passenger  cars. 
Tne  en<iineman  and  ilreman  ot  the  passenger  were  severe.y  scalded. 
uiif,  lith,  Baltimore  &  Ohio,  Philadelphia,  Pa.,  the  engine  and 
baggage  car  of  a  fast  passenger  train  were  derailed  and  wrecked 
by  a  p.ank  which  had  been  thrown  upon  the  track,  immediately  in 
fioiit  01  the  train,  iroiu  an  overhead  bridge,  by  mischievous  boys. 
'Ihiec  persons  were  injured.  'Ihe  engine  ran  against  a  signal  tower, 
wiecKiiig  it  and  injuring  two  men  inside. 

unx,  lith,  Uuii,  Colorado  &  San.a  I'e,  Rogan,  Tex.,  a  passenger 
train  co'jsisling  of  nine  cars,  carrying  317  passengers,  was  derailed 
and  a  porter  was  fatally  injured. 

uiix,  l»th,  St.  1.0U1S  &  aan  Francisco,  Oklahoma  City,  Okla.  T., 
the  ts-nd'er  oi  the  locomotive  of  a  passenger  train  was  derailed  and, 
w.tn  the  baggage  car,  was  wrecked.  The  engineman  and  fireman 
were  kil.ed. 

eq,  lath,  Chesapeake  &  Ohio,  Maysville,  Ky.,  a  passenger  train 

was  deraileti  by  a  broken  flange  and  four  passengers  were  injured. 

o,  lyth.  New  York  Central  &  Hudson  River,  St.  Johnsville,  N.  Y., 

the  locomotive  of  a  freight  train  was  wrecked  by  the  explosion  of 

its  boiler,  and  the  fireman  and  one  brakeman  were  badly  scalded. 

be,  20th,  3  a.m..  New  York,  New  Haven  &  Hartford,  Newington, 
Conn.,  butting  collision  between  an  eastbound  freight  and  an  empty 
engine  westbound,  making  a  bad  wreck.  Both  firemen  and  one 
brakeman  were  killed  and  both  onginemen  were  injured,  one  fatally, 
xc,  2Uth,  Louisville  &  Nashville,  Middlesboro,  Ky.,  a  freight 
train  broke  in  two  and  the  rear  portion  afterwards  ran  into  the 
forward  one,  wrecking  four  cars.  The  conductor  was  killed  and 
one  brakeman  injured. 

unx,  20th,  Northern  Pacific,  Seattle,  Wash.,  a  switching  engine 
was  derai.ed  and  the  foreman  of  the  crew  with  his  stepdaughter, 
who  was  riding  in  the  engine  with  him,  were  killed,  and  the  yard- 
master  was  injured. 

X.-,  21st,  Philadelphia  &  Reading,  Locust  Summit,  Pa.,  an  in- 
spection engine  collided  with  a  yard  engine  and  was  badly  wrecked. 
The  engineman.  fireman  and  two  physicians  riding  on  the  inspec- 
tion engine  were  injured. 

*t21st,  9  p.m..  Lake  Shore  &  Michigan  Southern,  Mentor,  Ohio, 
the  eastbound  Twentieth  Century  Limited  express,  running  at  high 
speed,  was  derailed  at  a  misplaced  facing-point  switch  and  the 
engine  and  first  car  (a  combination  baggage  and  smoking  car) 
were  wrecked.  The  engine  fell  against  the  freight  house;  this 
building  took  fire,  and,  with  a  good  part  of  the  w-reck  was  burnt 
up.  Fifteen  passengers  and  four  trainmen  were  killed  and  15  pas- 
sengers and  trainmen  were  injured.  All  of  the  passengers  killed 
were  in  the  first  car  (the  smoking  car).  This  accident  was  re- 
ported in  the  Railroad  Gazette  of  June  23  and  30. 

dr,  22d,  3  a.m.,  Denver  &  Rio  Grande,  Thomson  Springs,  TJtah, 
westobund  passenger  train  No.  5  was  derailed  by  a  broken  frog  and 
the  baggage  car  and  three  passenger  cars  were  ditched.  Six  pas- 
sengers were  injured. 

be,  23d,  Louisville  &  Nashville,  Appalachia,  Tenn.,  butting  col- 
lision of  freight  trains,  badly  damaging  both  engines  and  several 
cars.     One  trainman  was  killed  and  two  were  injured. 

dr,  20d,  4  a.m..  Seaboard  Air  Line,  Santos,  Fla.,  a  sleeping  car 
at  the  rear  of  a  passenger  train  was  derailed  and  overturned  at  a 
defective  switch.  The  conductor  and  three  passengers  were  in- 
jured. 

unf.  23d,  Richmond,  Fredericksburg  &  Potomac,  Summit,  Va., 
a  fre'ght  train  was  derailed  at  a  washout,  making  a  bad  wreck. 
Two  tramps  were  killed. 

dn,  24th.  Chicago.  Rock  Island  &  Pacific,  Iowa  City,  Iowa,  a 
passerger  train  was  derailed  at  a  misplaced  switch  and  the  engine 
and  first  two  cars  were  overturned.  The  engineman  was  killed  and 
the  firertiin  injured. 

unx,  25th,  West  Jersey  &  Seashore,  Sea  Isle  Junction,  N.  J.,  an 
excursion  passenger  train  was  derailed  and  the  engine  and  one  pas- 
senger car  were  ditched.     The  fireman  was  injured. 

trc,  26th,  Illinois  Central,  Vine  Grove.  Ky..  northbound  pas- 
senger train  No.  122  was  run  into  at  the  rear  by  follow-ing  freight 
train  No.  14,  and  the  three  rear  cars  of  the  leading  train  (a  dining 
car  ard  two  passenger  cars)  were  wrecked.  Three  passengers  were 
killed  and  12  injured.  The  passenger  train  was  running  about  six 
m'les  an  hour  when  it  was  struck.  The  freight  train  had  been 
running  at  the  rate  of  2.5  mi'es  an  hour. 

xc,  27th,  Penpsylvania  Lines,  Lima,  Ohio,  an  eastbound  pas- 
senger t'Bin  ran  over  a  misplaced  switch,  co'liding  with  a  switoiiing 
engine  o"  t>ie  side  track:  four  emp'ovees  were  injured,  one  fatally. 
xc  27th,  At?hison,  Toneka  &  Santa  Fe.  Cast'e  Rock,  Colo.,  a 
freicht  fain  ascerd^rg  a  strep  grade  b'-oke  in  two  and  the  rear  por- 
tion. consisti"g  of  33  cars,  ran  back  down  hill  and  into  the  head  ot 
a  passenger  train  ol  the  Colorado  &  Southern,  wrecking  the  pas- 


senger engine.     The  fireman  of  the  freight  was  killed  and  many  pas- 
sBiifcers  were  injured. 

ui.f,  28ih,  Illinois  Central,  Patoka,  111.,  a  freight  train  was 
wrecked  by  running  into  a  washout,  and  the  engineman  was  killed. 
The  nreman  was  seriously  injuied. 

be,  2sth,  1  a.m.,  Bulta.o,  Rochester  &  Pittsburg,  Oscar,  Pa.,  but- 
ting collision  of  freight  trains,  wrecking  both  engines  and  five  cars. 
One  engineman  was  killed  and  three  other  trainmen  were  injured. 
There  was  a  dense  fog  at  the  time.  It  is  said  that  the  southbound 
train  had  passed  a  red  signal  set  against  it  at  Kcho. 

xc,  2yth,  3  a.m..  Union  Paclnc,  i^ilis,  Kan.,  collision  between 
passenger  train  No.  101  and  a  freight  which  was  entering  a  siding 
but  had  not  cleared  the  main  track;  the  engineman  of  the  pas- 
senger and  two  trespassers  were  killed. 

jxc,  2ath,  Atcnison,  lopeka  &  santa  Fe,  San  Antonio,  N.  Mex., 
a  northbound'  passenger  train  collided  with  some  freight  cars  which 
had  been  accidentally  run  irom  a  siding  on  to  the  main  track,  and 
one  passenger  car  was  wrecked.  One  passenger  was  killed  and 
several  were  injured. 

xc,  29th.  Atchison,  Topeka  &  Santa  Fe,  Kansas  City,  Mo.,  col- 
lision between  a  passenger  train  and  a  freight;  two  trainmen  killed; 
two  trainmen  and  one  passenger  injured. 

unx,  29th,  Pennsylvania  Lines,  Atwater,  Ohio,  an  eastbound 
passenger  train  running  at  high  speed  was  derailed  and  ditched, 
and  the  engine  and  several  cars  were  wrecked.  One  passenger  was 
killed  and  several  persons  were  injured. 

be,  30th,  Central  Vermont,  Monson,  Mass.,  a  southbound  freight 
standing  at  the  station  was  run  into  in  front  by  a  northbound  freight 
approaching  on  a  descending  grade  at  uncontrollable  speed, 
both  engines  and  several  cars  were  wrecked.  One  fireman  was 
killed. 

eq,  30th,  11  p.m..  Queen  &  Crescent,  Jackson,  Miss.,  an  east- 
bound  passenger  train  was  derailed  by  the  breaking  of  the  flange 
cf  a  wheel  of  the  engine,  and  the  engine  and  three  cars  were  badly 
damaged.     Seven  trainmen  were  injured. 

unx,  30th,  Texas  &  Pacific,  Longview,  Tex.,  a  car  in  a  freight 
train  was  derailed  on  a  high  bridge  and,  with  two  other  cars,  fell 
60  ft.  to  the  stream  below.     Two  men  were  killed. 


A  New  Plan  for  Operating  Street  Railways  in  Chicago. 

A  few  weeks  ago  w'e  discussed  editorially  Mayor  Dunne's  pro- 
posal of  municipal  ownership  for  the  Chicago  street  car  lines,  and 
expressed  the  belief  that  such  a  plan  was  inadvisable  in  Chicago. 
This  point  of  view  has  received  rapid  confirmation  in  a  message  ad- 
dressed to  the  Chicago  City  Council  week  before  last,  in  which  the 
Mayor  abandons  any  attempt  at  securing  immediate  municipal  own-- 
ership,  but  offers  a  contract  plan  as  a  substitute.  The  Council  has 
not  yet  given  this  plan  consideration,  but  has  adjourned  until  Sep- 
tember 25,  so  that  nothing  can  te  done  in  the  meantime.  The  plan 
proposed  is  printed  below  in  abstract: 

i.  The  incorporation  of  a  company  under  the  laws  of  Il'lnols  by  flye 
persons  possessing  the  confidence  ot  the  people,  for  their  personal  Integrity, 
their  business  ability,  and  their  prnnounc  dsymrathy  with  the  policy  of  mu- 
nicipal ownership  of  streetcar  service.  This  company  to  be  incornoi-atrd  for 
the  express  purpose  ot  building,  acquiring  and  operating  street-railroad  lines 
In  Chicago  In  the  interest  ot  the  city,  and  to  have  the  power  to  Issue  capital 
stock  to  secure  the  money  necessary.  The  capital  stock  to  constitute  the  only 
incumbi-ance  upon  the  prnpei'ty.  and  its  amount  to  be  limited  to  the  actual 
cost  ot  the  property.  Dividends  upon  the  capital  stock  to  be  limited  to  6 
per  cent,   ner  annum. 

2.  The  granting  by  the  city  council  to  snch  company  of  duly  guarded 
franchises  on  designated  streets  between  fixed  termini  for  a  period  of  20 
j'ears.  at  5  cents  car  fare,  with  appropriate  transfers,  and  with  a  reserva- 
tion on  the  pan  of  the  city  of  the  right  to  talic  over  all  or  any  part  of  such 
road,  at  any  time,  at  the  price  and  upon  the  terms  to  be  contractually  specified 
Id  execution  of  this  plan. 

3.  The  directors,  president  and  manager  of  the  company  to  be  compen- 
sated, until  the  city  takes  over  the  property,  with  salaries  to  be  approved  by 
the  city  council. 

4.  .^11  expenditures,  contracts  and  specifications  for  the  building,  or 
other  acquisition  of  street  rai'rcad  properties  by  the  company  to  b?  approved 
by  the  city  council  before  being  incurred  oi-  executed  by  the  comoany. 

5.  During  the  operation  of  the  lines  by  this  company  the  city  council  to 
have  the  right  at  all  times  fully  to  iusnect  its  business.' and  also  to  reduce 
tares  below  the  franchise  rate  to  the  extent  of  one  half  the  net  earnings  of 
the  property,  in  excess  of  operating  expenses  and  dividends:  all  net  earnings 
to  be  set  aside  as  a  purchase  fiird  for  the  acquisition  of  the  property  for  the 
city,  or  to  be  used  in  the  betterment  ot  the  property,  as  the  city  council  may 
from  time  to  time  direct. 

G.  In  order  to  serure  to  the  directors  the  control  of  the  property  and 
to  preserve  to  the  citv  the  unobstructed  rlgtit  at  anv  time  to  acquire  such  proner- 
ty  in  accordance  with  this  plan,  the  canital  stock  of  the  company  should  be 
issued  in  trust  to  a  trust  company,  to  be  selected  bv  the  directors.  n|fh  the 
ai^proval  of  the  city  council,  which  trust  comrany  should  Issue  on  the  basis 
thereof  an  equal  amount  of  marketable  trust  "certificates  to  the  company  for 
the  purpose  of  rbti'iuing  capital  bv  sale  thereof,  and  hold  the  canital  stock  In 
trust  to  preserve  t^e  control  of  the  aforesaid  trustees  for  the  management  of 
the  said  street-car  lirrs  and  the  consummation  of  this  plan  for  securing  mu- 
nicipal ownershin  and  operation. 

The  said  trust  company  should  be  required  to  sell  the  stock  of  the  said 
comnary.  as  represented  bv  said  certificates,  bv  p"b'lc  siibscrintion.  duly  ad- 
vertised. In  the  evnt  cf  oyer  sub«crintion  it  should  be  required  to  make 
allotmenis  in  the  order  of  the  receipt  of  subscriptions.  In  the  event  of  un- 
dersnbscriPticn  the  directors  shruld  be  authorized  to  contract  for  the  under- 
writing of  the  entire  offering  at  a  cost  not  to  exceed  2i/>  per  cent.,  apd  the 
chcsen  trpst  company  and  any  of  the  directors  should  be  at  liberty  to  become 
underwi-iters. 

7.  I'pon  the  naymTt  to  the  aforesaid  tiust  company  bv  the  Citv  of  Chi- 
cago of  an  amount  equal  to  the  cost  of  the  nronerty  less  the  ac-iitnula^ed 
amoi>"t  of  the  sinking  fu--d  herpinfbnve  provided  for  the  said  trust  comnan? 
shciild  b»  rropii-d  bi-  the  prelimirarv  corti-arts  to  pse  said  sura  so  Piid.  to- 
pc'her  with  said  sirkirg  fund.  In  such  wav  ns  to  redeem  aM  ont-^findlng  cer- 
tificates iss'-ed  bv  It.  unon  th"  se"uritv  of  tho  capital  sto-k  of  said  n -onos»d 
sfrcrt-car  compapv.  a-d  to  use  the  said  coital  stock  hold  bv  It  In  trust  in 
such  wav  ps  to  tro-sfcr  n'l  the  street  r-iili-oad  property  of  the  sai-t  st-oet- 
rallrrn'  ccmpary  Immediately  to  the  City  of  Chicago,  for  direct  municipal 
ownership  and  operation. 


July  21,  1905. 
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Railroad  Shoo  Tools. 


(.Coniinued.) 


LATHES. 

The  accompanying  illustrauon,  Pig.  1,  shows  a  new  16-in.  en- 
gine lathe  made  by  the  Fosdiclc  Machine  Tool  Company,  Cincinnati, 
Ohio,  as  fitied  wuh  compound  rest  and  Emmes'  patent  feed  box. 
These  machines  are  made  in  6  ft.,  8  ft.,  10  ft.  and  12  It.  lengths, 
with  cabinet  or  regular  legs,  and  can  also  be  fitted  with  oil  pans 
when  desired.  The  spindle  hearings  are  2%  in.  and  2ys  in.  in  diam- 
ter  aad  a  11,4  in.  hole  is  provided  in  the  spindle.  The  spindle  bear- 
ings are  bushed  with  bronze  and  constant  lubrication  is  provided 
by  an  endless  chain  and  large  oil  pockets.  The  machine  is  strongly 
made  and  if  desired  a  three-step  driving  pulley  may  be  used  in 
place  of  the  five  step 
cone,  thus  insuring  a 
more  powerful  spindle 
drive  as  required  for 
high  speed  steel  work. 
The  carriage  has  wide 
and  long  bearings  on 
the  shears  and  the 
apron  is  of  box  section, 
which  insures  strength 
and  stiffness.  The  taper 
attachment  is  of  an  ap- 
proved design  and  is 
easily  applied.  All 
screws  necessitating  ad- 
justment can  be  oper- 
ated by  the  tool  post 
wrench.  The  general 
dimensions  of  the  Ifi-in. 
machine  shown  in  the 
illustration  are  as  fol- 
lows: Swing  over  bed 
16'/4  in.;  swing  over  carriage  10^/4  in.;  6  ft.  bed  takes  34  in.  between 
centers;  face  of  five-step  cone  pulley  2^  in.;  face  of  three-step  cone 
pulley  3%  in.;  weight  2,000  lbs.  Friction  counter  shafts  are  fur- 
nished with  each  machine.  These  are  provided  with  self-oiling  bear- 
ings and  the  friction  pulleys  are  provided  with  large  oil  wells.  The 
counter  speed  for  five-step  cone  is  120  r.p.m.  and  for  the  three-step 
cone  250  r.p.m. 

The  42-iu.  engine  lathe  shown  in  Fig.  2  is  made  by  the  Niles- 
Bement  Pond  Company,  New  York.  This  machine  is  driven  by  a 
15  h.p.  motor,  which  is  controlled  by  a  handle  attached  to  the  lathe 
carriage.  The  motor  has  a  slight  speed  variation  by  means  of  field 
control.  The  machine  will  swing  43  in.  over  the  bed  and  34  in. 
over  the  carriage,  and  fitted  with  a  16-ft.  bed  it  wiil  turn  7  ft.  be- 
tween centers.     The  spindles  are  of  hammered  steel  and  the  face- 


Fig.   2 — Niles-Bement-Pond  42-in.   Engine   Lathe. 


screw,  the  thread  of  the  lead-screw  being  used  only  for  screw  cut- 
ting. The  gear  engaging  l.'ie  feed  rack  can  be  disengaged  when  tut- 
ting screws,  thus  preventing  any  uneven  motion  that  might  be 
caused  by  revolution  of  the  feed-gearing. 

PLA.NEKS. 

Fig.  3  shows  a  Siiin.  x  36-in.  switch  and  frog  planer  made  by 
the  G.  A.  Gray  Company,  Cincinnati,  Ohio.  This  machine  was  de- 
signed for  the  heaviest  kind  of  switch  and  frog  work  and  its  char- 
acteristic features  are  its  great  power,  weight  and  stiffness.  The 
bed  is  2  ft.  deep,  and  is  strongly  cross-ribbed  by  box  girders.  The 
table  is  32  in.  wide  and  is  gibbed  underneath,  both  on  the  front 
and  rear  sides,  to  prevent  direct  lifting.  In  addition  to  the  gibs 
the  table  is  provided  with  vertical  inside  bearings  extending  its  en- 
tire length.  These  counteract  the  side  thrutt,  thus  making  it  im- 
possible to  lift  the  table  even  under  the  heaviest  cuts.  The  hous- 
ings are  of  box  form 
and  are  10  in.  wide  at 
the  cross  rail  bearing, 
thus  giving  ample  rig- 
idity to  resist  the  strain 
of  the  side  tools 
which  are  used  almost 
exclusively  in  frog  and 
switch  work.  Jhe  cross 
rail  is  18  in.  wide,  and 
in  addition  to  being 
very  deep  and  stiff  is 
"double-gibbed";  that 
is,  it  is  fastened  to  the 
housings  not  only  by 
the  regular  set  of  gibs, 
which  grip  the  hous- 
ings at  the  outside,  but 
also  by  an  additional 
set  of  gibs,  which  are 
bolted  to  the  inside 
flanges.  The  cross  rail 
elevating  gear  is  provided  with  ball-bearings,  thus  insuring  ease 
in  opsration.  The  saddles  are  made  right  and  left-handed  and  each 
has  a  bearing  of  24  in.  on  the  cross  rail.  The  tool  boxes  are  11  in. 
wide  and  are  provided  with  two  stsel  clamps  and  1%  iu.  bolts  for 
holding  the  tools.  A  positive  locking  device  is  attached  to  the 
shifter-lever,  which  prevents  the  belts  from  accidentally  starting  the 
table.  The  gearing  and  rack  are  of  crucible  steel,  cut  from  the 
solid.  The  bull-wheel  and  rack  are  9  in.  face  and  2  in.  pitch.  The 
pulleys  are  of  large  diameter  and  wide  face  and  the  locking  pulley 
as  regularly  furnished  gives  a  quick  return  of  4  to  1.  The  auto- 
matic  feeds   are   all   positive    and    independent   in   action.     Conical 


Fig.   1 — The   Fosdick   16-in.   Engine   Lathe. 

plate  spindle  Is  mounted  In  bronze  bearings.  The  tailstock  has  a 
set  over  for  taper  turning  and  is  adjusted  by  gearing  engaging  in 
the  steel  feed  rack,  as  shown.  The  bed  is  made  wide,  so  that  the 
t;ol-slide  will  not  overhang  when  turning  the  largest  diameters. 
The  carriage  has  long  bearings  on  wide  flat  tracks,  but  if  desired 
V  tracks  can  be  furnished.  It  is  gibbed  to  the  outside  edges  of  the 
bed  and  can  be  securely  clamped  in  position  when  cross  feading. 
It  is  provided  with  a  tool-s'ide  having  compound  swiveling  move- 
merts;  a'so  with  screw-cutting  attachment  and  automatic-friction 
loneUudinal  a-d  cross-feeds.  If  either  of  the  feeds  or  screw  cutting 
attachment  is  In  use  it  locks  out  all  the  others.  The  direction  of 
the  feeds  can  be  changed  at  the  carriage  and  the  screw-cutting  at- 
tachment and  the  feeds  are  connected  to  the  live  snind'e  by  three 
gears  and  a  sliding-kev.  giving  three  changes  without  changing 
gears.     The  carriage-gearing  is  driven  by  a  spline  in  the  steel  lead- 


Fig.  3 — The  G.  A.  Gray  Co.'s  Special  Switch  and  Frog  Planer. 

rollers  keep  the  Vs  well  oiled  and  all  oil  holes  are  threaded  and 
covered  wth  brass  knurled-head  plugs.  This  machine  is  self  con- 
tai"ei,  thus  no  expensive  foundation  is  required,  as  there  are  no 
outiie  bearings  requiring  independent  support.  These  machines 
are  made  in  lengths  from  8  ft.  to  20  ft. 

(To  be  continued.) 


Tests  of  Riveted  Joints.* 


Th»  Committee  on  Iron  and  Steel  Structures  appointed  by  the 
American  Ra'lwav  Engineering  and  Maintenance  of  Way  Associa- 
tion made  extensive  tests  of  riveted  joints  with  a  view  to  ascer- 
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talning  their  behavior  under  strain.  The  material  used  for  the 
Piaies  and  riveus  wiiich  weie  tesied  was  basic  open  hearih  steel  oi! 
a  qualiiy  in  accordauce  with  the  specilications  lor  materials  adopted 
by  the  Association.  'I  he  nvtt  noies  were  punched  with  a  puuch 
"/„  in.  in  diameter  In  a  die  1  in.  in  diameter.  No  reaming  was 
dOi.e  beiore  the  rivets  were  driven,  except  such  as  was  necessary 
to  get  fair  holes.  Ihe  contact  surfaces  were  painted  with  grapaite 
paint  and  the  rivets  had  a  diameter  of  %  in.  before  they  were 
drivin.  They  were  driven  with  a  stationary  pressure  riveter  oper- 
ated by  compressed  air,  direct,  during  the  first  part  of  the  strolie 
of  the  lip  se. ting  tool,  and  by  compressed  air  acting  on  a  piston  in 
an  oil  chamber  bacit  of  the  up-setting  tool  toward  the  end  of  the 
stroke,  exerting  a  pressure  of  about  70  tons  on  the  rivet.  Five 
specimens  of  18  types  of  joiuts  were  tested,  making  90  specimens 
in  all.  The  specimens  were  furnished  by  the  North  Works  of  the 
Illinois  Steel  Company  and  the  tests  were  made  by  the  College  of 
Civil  Engineering,  Cornell  University.  From  the  observations  and 
results  of  these  tests  the  following  conclusions  were  drawn  by  the 
committee: 

(1)  Thnt  the  resistance  of  a  riveted  joint  against  deformation  by  shear- 
InR  forces,  up  to  the  yli  Id  point.  Is  due  to  the  friction  between  tbe  surfaces 
held  In  contact  by  the  rivets. 

(2)  That  the  vield  point  of  a  riveted  Joint  Is  reached  when  the  shearing 
forces  are  equal  to  the  friction  of  the  surfaces  held  in  eontaot  by  tbe  rivets. 

(3)  That  the  deformation  of  a  riveted  joint  at  the  yield  point  Is  caused 
by  the  slipping  on  each  other  of  the  surfaces  held  in  contact  by  the  rivets. 
and  is  due  to  the  dlametial  eontractlou  of  the  rivets  In  cooling  after  they 
are  driven,  which  leaves  a  space  between  the  body  of  the  rivet  and  the  edge 
of  the  rivet  hole. 

(4)  That  after  the  slip  at  the  yield  point  has  occurred  and  the  rivet  is 
brought  to  bear  against  the  edge  of  the  rivet  hole,  a  deformation  of  the  body 
of  the  rivet  takes  place  with  an  accelerating  increase  in^the  resistance  until 
the  tntire  side  of  the  rivet  has  been  brought  to  bear  against  the  edge  of  the 
rivet  hole,  and  that  the  deformation  continues  beyond  this  point  with  a  di- 
minishing increase  in  the  resistance  until  the  ultimate  strength  of  the  rivet 
in  shear  has  been  reached  and  the  brtakdown  occurs. 

(•">)  That  lap  joints,  on  account  of  the  unsymmetrical  distribution  of  the 
material,  dclleit  sideways  under  strain,  throwing  the  rivets  in  tension,  and 
then  by  reducing  the  shearing  forces  between  the  surfaces  held  in  contact  by 
tbe  rivets. 

(G)  That  fillers  Inserted  between  the  main  plates  reduce  the  strength 
of  a  riveted  joint,  but  that  the  full  stiengtb  can  be  obtained  by  connecting  the 
fillers  to  the  main  platip  by  additional  rivets. 

(7)  That  the  number  of  rivets  connecting  the  fillers  to  the  main  plates 
should,  for  each  interVLUing  filler,  ba  about  oue-third  of  the  number  of  rivets 
r(()ulred  In  a  similar  joint  without  fillers,  to  obtain  the  same  strength  in 
both  cases. 

IS)  That  the  strength  of  a  riveted  joint  with  rivets  of  larger  grip  than 
about  four  times  their  diameter  is  decreased,  as  the  Itngih  of  the  grip  is 
Increased. 

(9)  That  the  number  of  rivets,  in  a  riveted  joint  with  larger  grip  of  the 
rivets  than  four  timts  their  diameter,  should  be  increased  at  least  1  per  cent, 
for  each  one-sixteenth  of  an  inch  increase  In  the  gilp  above  this  length,  to 
obtain  the  same  stiength  as  a  similar  joint  with  the  grip  of  the  rivets  shorter 
than   four  times  tutir  aiamtttr. 

(10)  That  a  riveted  joint,  subject  to  forces  always  acting  in  the  sami; 
dlrecilon,  may  safely  be  strained  beyond  the  yie.d  point  up  to  a  point  where 
the  rivets  are  brought  to  bear  ae-alust  the  edgs  of  tbe  rivet  holes, 

111)  That  a  riveted  joint,  subject  to  forces  alternating  in  opposite  di- 
rections, may  not  saitly  be  stiainoti  up  to  the  yie.d  point. 

11:^1  luat,  10  cbii.in  a  minimum  slip  at  the  yield  point,  it  is  necessary 
that  the  holes  In  tbe  cumjoneuc  pieces  should  tnoruugbiy  match  and  that  ilie 
dnvlug  n,oi  should  ui-btt  the  nvtt  ihioLgbout  iis  Itugih  so  thac  it  wiil 
tnk,ioeii,uiy  flrl  the  rivet  hole. 


Obstacles  to  a    Mexican   Trans-Continental    Line. 


In  spite  of  the  influx  into  Mexico  of  American  capital  and 
engii-ecfs  and  the  laige  deveiopmeiiis  which  have  resulted,  there 
is  i»s  ye:  no  rauroad  iiiie  ia  Mexico  north  oi  Mexico  i^ity  winch 
co^-necij  the  ouif  oi  Mexico  with  the  faoilic  Ocean.  The  Mexican 
t^«.-tial  and  the  iNationai  i..mes  of  Mexico  furnish  satisfactory  north 
and  sout.i  couLeclions  between  the  united  btates  and  the  most  im- 
p^r.ane  cities  of  Aiex:co,  inc.uding  the  tvvo  principal  ports  on  the 
Gun,  lampico  being  reached  by  the  Ke.>kican  central  and  Vera  Cruz 
by  the  iNaiidnal  Railrcad  of  Mexico.  But  tJe  difficulties  of  getting  to 
almcst  any  point  on  tue  Pacific  Coast  are  very  great.  The  rai  road 
jouraey,  tor  iittance,  from  Guaymas,  on  the  Gulf  of  California  to 
CI  ihuahua,  distai.t  2i5  miles  by  an  air  line,  is  1,033  miles  long, 
O.e  must  go  straight  north  from  Guaymas  by  the  Southern  Pacific's 
So.oia  Railroad  to  the  Southern  Pacific  main  line  in  Arizona,  than 
tiavel  can  over  the  Southern  Pacific  through  Arizona  and  New 
Mexi-o  to  El  Paso,  Tex,,  and  from  El  Paso  go  south  again  363  miles 
by  the  Mexican  Central  to  Chihuahua,  the  capital  of  the  state  of 
Chihuahua,  This  is  going  around  three  sides  of  a  square  instead 
of  ore,  it  is  therefore  likey  to  be  an  easier  and  quicker  trip  to 
traverse  by  pack  mule  the  275  miles  eaft  from  Guaymas  over  the 
plat  aiis  and  mountains  to  the  Inland  capital.  The  tremendous  dit- 
ficu  ty  of  crossing  the  Sierra  Madre  mountains,  which  stretch  prac- 
tically the  length  of  the  courtry  from  70  to  250  miles  east  of  the 
I'acific  coast,  has  heretofore  prevented  the  building  of  a  trans- 
continental 'ine  in  northern  Mexico.  The  Mexican  International  not 
long  aso  bui  t  an  extension  to  the  city  of  Durango  in  order  to  tap 
the  rich  mining  country  in  that  province.  This  road  was  built  up 
to  the  edee  of  the  S'erras.  but  as  yet  there  have  been  nothing  fur- 
ther than  surveys  for  its  direct  extension  to  the  Pacific.  This,  how- 
ever, is  understood  to  be  the  ultimate  intention  of  the  company. 
Instead  of  keeping  on  directly  west  the  road  as  built  turned  sharply 
to  the  nortt>west  at  Durango  and  ran  to  Tepehuanes  in  another  im- 
portant n.ining  district  In  Durango  province.    By  building  an  air  line 


less  than  125  miles  long  from  Tepehuanes  through  the  mountains  to 
meet  the  liue  oi  the  vvtsttrn  Kauway  oi  Mexico,  which  runs  from  Al- 
tata  on  the  racilic  coast  oS  mnes  iu.and  to  cuaacan,  the  Mexican  In- 
teiaaeional  wou.d  reach  the  pacific.  'Ihis  connection  it  is  pracacally 
out  01  the  question  to  bund,  as  at  this  point  the  mountains  are  so 
high  that  the  grades  would  be  prohibiave.  Nor  can  these  grades  be 
avoided  by  tunneling  unless  the  company  is  willing  to  build  tun- 
nels for  almost  the  whole  distance,  which  would  of  course  make 
the  line  far  too  expensive  to  be  practicab.e.  In  the  south,  directly 
west  of  the  City  of  Mexico,  the  Mexican  National  Construction  Com- 
pany's line  runs  from  Manzanillo,  on  the  Pacific  Coast  of  the  prov- 
ince of  Jalisco,  to  Colima.  The  Mexican  Central  now  has  an  option 
on  this  road  w-hose  terminus,  Colima,  is  only  about  40  miles  distant 
from  Tuxpan,  the  end  of  the  Mexican  Central's  Zapotlan  branch. 
Contracts  are  reported  to  have  already  been  let  by  the  Mexican  Cen- 
tral for  filling  in  this  gap  and  if  the  option  on  the  Construction 
Company's  line  is  exercised,  that  road  will  soon  have  a  through 
line  from  the  Atlantic  to  the  Pacific  Ocean.  In  the  north  it  looks 
as  though  the  Kansas  City.  Mexico  &  Orient,  which  has  taken  over 
the  Chihuahua  &  Pacific,  would  furnish  the  connection  for  the  first 
trans  continental  line.  The  Chihuahua  &  Pacific  runs  in  a  general 
southwesterly  direction  from  Chihuahua  to  Minaca,  and  the  Kansas 
City,  Mexico  &  Orient  is  to  run  in  the  same  general  direction  from 
Prgsidio  on  the  Texas  border  to  Port  Stilwell  (Topolobampo)  on 
the  Pacific  coast  south  of  Guaymas.  The  road  is  in  operation  from 
Topolobampo  northeast  to  El  Fuerte.  62  miles,  and  construction  is 
under  way  on  several  other  parts  of  the  line.  Thus,  in  spite  of  all 
the  difficulties  of  mountain  railroad  building  which  lie  in  the  way 
of  a  Mexican  railroad  to  the  Pacific,  there  are  several  projects  under 
way  to  build  such  a  line,  and  it  seems  pretty  certain  that  before 
many  years  there  will  be  more  than  one  rail  connection  through 
northern  Mexico  between  the  two  oceans. 


Cutting  Threads  on  Steel  Pipe. 


Since  the  introduction  of  modern  weldable  Bessemer  steel  for 
pipe  considerable  trouble  has  been  experienced  in  cutting  satisfac- 
tory thieads  on  it.  The  National  Tube  Company,  Pittsburg,  Pa., 
investigated  the  matter  with  a  view  to  finding  the  cause  of  the 
above  trouble.  After  much  experimenting  the  die  department  of 
the  company  found  that  the  trouble  was  largely  due  to  insufficient 
rake  and  clearance  being  given  to  the  threading  of  dies.  Without 
the  proper  rake  and  clearance  the  thread  is  ragged  and  torn  and 
the  tool  wears  quickly.  There  are  also  other  points  peculiar  to 
the  construction  of  threading  dies  which  have  to  do  with  the  re-_ 
suits  obtained,  but  all  things  being  considered  it  was  found  that 
the  angle  of  rake   (N  in  the  sketch)   is  the  point  which  has  most 


Modified  Form  of  Armstrong  Threading  Die. 

to  do  with  efficiency,  and  is  also  the  feature  which  Is  generally 
overlooked  in  the  tools  commonly  supplied  to  the  trade.  A  prop- 
erly defigned  die  is  particularly  necessary  for  threading  so.'t  steel 
pipe,  but  at  the  same  time  a  correctly  shaped  die  will  work  to  bet- 
ter advatage  on  iron  pipe  than  one  improperly  made,  as  truer 
threads  and  consequently  tighter  jcirts  will  be  the  result  as  well 
as  lower  cost  of  threading  and  less  damage  to  the  pipe  and  dies.  A 
die  to  work  properly  and  to  give  a  clean  true  thread  must  have  the 
proper  amount  of  rake,  as  show-n  in  the  illustration;  the  chasers 
must  be  rigidly  held  and  controPed  close  to  the  work  with  a  due 
regard  to  c^ip  room,  and  sufficient  lubricating  oil  must  also  be 
emp'oyed.  The  following  angles  between  a  line  through  the  center 
of  the  p'pe  and  the  cutting  face  of  tbe  chaser  at  the  point  of  con- 
tact with  the  pipe,  are  given  by  Frank  N.  Speller,  Metallurgical 
Engineer,  of  the  National  Tube  Companv,  to  whom  we  are  indebted 
for  the  above  information,  as  giving  the  best  results  In  practice. 
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The  progress  of  the  block  system  in  America  has  now  reached 
that  encouraging  stage  where  a  railroad  introducing  it  issues  an 
Illuminated  gratulatory  circular  apprising  the  public  of  the  fact. 
The  Southern  Railway  has  just  done  this.  The  circular  has  halt- 
tone  pictures  of  a  signal,  a  cabin,  a  fast  train,  and  other  things,  and 
says: 

To  accelerate  the  schedule  performance  and  improve  the  service  of  pas- 
senger trains  we  are  happy  to  announce  that  block  signals  of  the  most  modern 
type,  have  been  installed  and  are  now  In  operation  over  the  entire  line  be- 
tween Washington  and  .\tlanta.  .  .  The  block  system  is  also  being  in- 
stalled on  other  parts  of  the  system  as  rapidly  as  possible.  .  .  The  most 
improved  interlocking  switch  and  signal  apparatus  has  been  installed  at 
passing  tracks,  yards,  and  all  grade-crossings,  thereby  greatly  facilitating  the 
handling  of  all  trains. 

No  improvement  in  American  railroad  service  is  a  more  fitting  sub- 
ject for  emulation,  and  it  is  to  be  hoped  that  many  others  will  ap- 
preciate their  opportunities  as  well  as  has  the  Southern.  When 
the  Railroad  Gazette  began  preaching  the  virtues  of  the  block  sys- 
tem, 30  years  and  more  ago,  the  most  that  American  railroad  men 
did  in  response  to  the  preaching  was  to  admire  England — when 
they  could  spare  the  time  from  their  regular  duty  of  admiring  the 
beauties  of  the  "American  despatching  system."  Then  one  road 
introduced  the  Sykes  system,  and  two  or  three  put  in  some  auto- 
matic signals — both  kinds  being  looked  upon  by  most  people  as 
luxuries,  to  be  enjoyed  only  by  roads  which  were  both  bold  and 
wealthy.  The  Pennsylvania,  meantime,  was  using  the  simple  tele- 
graph block  system,  but  not  saying  much  about  it.  After  some 
years  of  slow  progress  the  Canadian  Pacific  adopted  the  space  in- 
terval throughout  its  lines,  but  very  incompletely  and  for  passen- 
ger trains  only.  This  also  was  published  only  in  the  most  modest 
way;  but  after  many  long  years  it  began  to  be  recognized  that  a 
road  need  not  wait  until  it  was  overcrowded  with  traffic  before 
using  block  signals,  and  progress  became  quite  rapid.  One  or  more 
roads  have  on  occasion  bought  whole  newspaper  pages  in  which  to 
exploit  with  more  or  less  close  adherence  to  accuracy  their  more 
or  less  imperfect  block  signals;  and  various  clumsy  artists  have 
Illustrated  colored  folders  with  fearful  and  wonderful  pictures  of 
semaphores  shaped  in  all  degrees  of  deformity  and  giving  an  amusing 
variety  of  false  indications.  Passenger  agents  have  in  their  ad- 
mirably refined  language  told  of  impossible  "automatic  switches" 
with  which  they  hoped  to  reassure  prospective  customers. 


tlves.  From  certain  comments  which  have  appeared,  we  judge  that 
some  people  will  find  difiiculty  in  reconciling  the  present  statement 
of  the  Southern  Railway  with  the  statement  published  in  the  Rail- 
road Gazette  for  two  years  past,  that  that  road  had  block  signals 
on  6,260  miles  of  its  lines;  but  those  people  evidently  have  over- 
looked the  explanatory  note  which  showed  that  these  signals  were 
used  only  for  passenger  trains.  Moreover,  they  are  used  only  for 
rear  protection,  leaving  the  chances  of  having  butting  collisions 
as  numerous  as  before,  except  as  the  operators,  communicating  regu- 
larly with  each  other  about  trains  running  in  the  same  direction, 
may  thereby  be  made  more  careful  in  guarding  against  errors  in 
the  regulation  of  opposing  train  movements.  The  most  hopeful 
view  to  take  concerning  this  kind  of  block  signaling  is  that  it  is 
pretty  sure,  by  its  satisfactory  results,  to  lead  the  progressive  rail- 
road manager  after  a  time  to  introduce  more  perfect  methods. 


Looking  back  on  these  abortive  efforts,  the  Southern  Railway 
is  to  be  commended  for  straightforwardness  of  statement;  although 
the  absence  of  any  electrical  controlling  apparatus  on  its  manual 
signals  leads  one  to  question  the  propriety  of  the  use  of  superla- 


The  paper  on  "Slow  Freight  Rates  in  India,"  by  Mr.  William 
A.  Dring,  General  Traffic  Manager  of  the  East  Indian  Railway, 
printed  in  this  week's  paper,  brings  out  strikingly  one  phase  of  the 
evil  which  results  from  governmental  control  of  rates.  In  1903 
there  was  a  railroad  mileage  of  about  26,955  in  India,  with  gross 
receipts  i)er  mile  of  some  £891.  The  railroads,  generally  speaking, 
are  the  property  of  the  state,  and  are  worked  either  directly  by  the 
state  or  by  companies  constituted  for  that  purpose.  These  com- 
panies are  paid  for  their  services  by  means  of  a  small  share  in  the 
net  profits.  The  way  in  which  the  government  controls  the  rate  is 
by  laying  down  maxima  and  minima,  the  maximum  rate  on  low- 
grade  commodities  being  %  pie  per  maund  per  mile;  or,  say,  1.38 
cents  per  ton  of  2,000  lbs.  per  mile.  The  minimum  low  class  rate 
is  1/10  pie  per  maund  per  mile;  say,  .42  cent  per  ton-mile.  Mr. 
Dring's  complaint  in  brief  is  that  the  government  requires  the  rail- 
roads to  charge  too  much  for  their  own  and  its  own  profit,  and  that 
the  inflexibility  of  the  minimum  charge  system  hurts  traffic  greatly. 
On  ordinary  commodities  there  is  no  regular  differential  treatment 
of  rates;  that  is  to  say,  there  is  no  graduated  reduction,  as  is  the 
case  in  France,  in  accordance  with  the  length  of  the  haul,  but  in 
place  of  this  a  series  of  station-to-station  tariffs  has  grown  up  much 
as  is  the  case  in  this  country.  Coal,  however,  has  recently  been 
given  a  differential  scale,  as  it  is  termed.  There  have  been  two  re- 
ductions in  the  scale  of  coal  rates  during  the  last  fifteen  years.  Be- 
fore the  first  reduction  British  coal  was  Imported  in  Calcutta  in 
considerable  quantities,  although  coal  of  good  quality  was  being 
mined  within  130  miles  of  this  port  on  direct  railroad  lines;  while 
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such  a  thing  a.s  exporting  coal  from  Calcutta  was  unknown.  In 
other  words,  the  government  deliberately— or  heedlessly— throttled 
Its  most  important  traffic  by  trying  to  make  too  much  out  of  it. 
The  solution    which    Mr.    Bring   suggests    for   the   future   is   based 


proved  thoroughly  unsatisfactory  for  heavy  operation.     In  1S97  the 
Union  Pacific  was  more  of  a  possibility  thau  a  railroad. 

The  new  management  evidently  saw  clearly  the  possibilities  and 
knew  what  makes  a  railroad.     With  unlimited  faith  in  the  future 


partly  in  the  reduction  of  this  minimum  rate  of  the  present  time,  and     and  an  unsparing  hand  they  ^^^^ --^^/^^i^/Z^^.^"^;,;,,^:; 

m  part  on  a  dilferential  system.     The  system  suggested  is  that  a     equipment  and  new  men  came  to  the  Umo'.  Paafic^  and  November 

_  „,,_._  ._  ...„_,.  „u..n  .,„  „n^„,^A  .„  nhr,T<r^  n  lower  rate    received  thorough  attention.     Between  Maicn  1,  lt>9y  and  November 


line  which  is  cheap  to  work  shall  be  allowed  to  charge  a  lower  rate  received  thorough  «    .  ^  h  ,.h  nnt  in  oneration  nine  changes 

than  one  which  is  expensive  to  work;  that  is  to  say.  that  the  mini-  1,  1900,  there  were  begun,  finished  and  put  in  operation  nine  changes 

mum  1  ate  which  may  be  quoted  by  the  different  systems  shall  be  of  line,  amounting  to  a  practical  relocation  and  recons  ruction  of  the 

bas^d  on  oitinrcos?.     It  is  hardly  necessary  to  point  out  tiiat  main  line  through  Wyoming.    O^^^^^^^^^^;^      ThTs    Solved 

this  is  quite  at  variance  with   the  American  idea  of  a  differential  tirely  new  line  were  bu.lt  in  the  period  mentioned.     This  mvo^ved 

be  ween  Unes     A  line  which  is  cheapest  to  work  is  apt  to  have  such  the  actual  abandonment  of  198  miles,  or  38  per  cent,  of  the  old  mam 

irura.  advantages  in  carrying  low'class  freight  that  it  not  infre-  line  between  Cheyenne  and  Ogden^  the  -ving  o    30  - les  in  d.  - 

quently  happens  that  the  lines  which  cost  more  to  work  and  which  tance;   of,  in  one  case,  o4  ft.  to  the  mile  m  grade    and  of  6,86,   de 

cannot  give  quite  so  good  a  service  are  the  ones  allowed  to  charge  grees  in  curvature.    The  system  was  at  the  same  time  expanded  by 

a  lowlr  rate    simply  for  the  sake  of  getting  a  share  of  the  traffic  the  purchase   of   a   large   number   of  branch   lines,   many   of  them 


which    they    would    not   otherwise    receive.     The    discussion    leads 

around  to  the  conclusion,  often  expressed  in  the  Railroad  Gazette, 

that  there  is  no  arbitrary,  mechanical  way  of  fixing  freight  rates, 

ad  the  less  restriction  that  is  placed  upon  those  who  are  concerned 


the  purchase 

without  the  issue  of  additional  securities,  although  no  provision  for 
buying  them  was  made  in  the  reorganization  plan.  Between  June 
30,  1898  and  June  30,  1901,  the  directly  operated  mileage  increased 
from  less  than  2,000  miles  to  over  3,000  miles  of  line.     More  than 


With  making  them,  the  better  the  results  are  likely  to  be.  at  least     96  per  cent,  of  the  capital  stock  of  the  Oregon  Short  ^'^^J^^^d  been 
so  far  as  moving  traffic  is  concerned.     In  Mr.  Neville  Priestley's  re-     acquired  in  1899  and  entire  control  of  the  Oregon  Railroad  &  Navi- 


TorronThrorganization  rndToVld^g  of  Im'encan  railroads,  he  calls    gation  Company  was  also  secured     The  Southern  Pacific  owned  the 
attention  to  the  fact  that  while  he  was  in  this  countrj'  the  rate  on 
grain  was  reduced  from  Buffalo  to  New  York  (and  correspondingly 


to  all  other  ports)  from  4'L>  to  3^2  cents  per  bushel  of  60  lbs.,  as  the 
traffic  could  not  be  moved  at  the  former  rate.  He  argued  that  this 
reduction  of  1/120  of  a  penny  per  pound  in  the  cost  of  rail  transpor- 
tation could  not  possibly  have  affected  in  any  way  the  price  of  a 
penny  loaf,  yet  without  it  the  traffic  was  at  a  standstill,  and  with 


Central  Pacific,  which  was  the  Union  Pacific's  western  connection 
to  Sau  Francisco.  In  1901  control  of  the  Southern  Pacific  was  ac- 
quired. The  Union  Pacific  now  owns  or  controls  over  15,000  miles 
of  line.  Nor  did  reconstruction  work  end  with  1901.  Since  that  time 
similar  and  more  extensive  work  has  been  carried  on  not  only  on 
the  Union  Pacific  itself,  but  on  its  owned  and  controlled  properties. 
The  famous  Ogden-Lucin  cut-off  is  typical  of  the  large  expenditures 


It  some  other  market  was  shut  out.     He  added  that  in  India  little  in  shortening,  straightening  ana  improving  the  main  line, 
attention  is  paid  to  the  effect  of  rates  on  foreign  markets,  and  he  Dividends  were  begun  in  1898  by  a  payment  of  li.  per  cent,  on 

was  under  the  impression  that  the  grain  rates  from  Delhi  to  the  the  preferred  stock.    This  was  increased  in  1899  to  SX.  per  cent,  and 

ports  had  not  been  changed  for  the  past  fifteen  years,  the  effect  of  in  1900  to  4  per  cent.,  at  which  rate  it  has  remained  ever  since, 

which  could  be  seen  in  the  violent  fluctuations  which  take  place  in  The  first  payment  on   the  common   stock  was  of  3^,.   per  cent,  in 

the  Indian  wheat  trade.     Mr.  Priestley,  on  another  page  of  his  re-  1900.  since  which  time  4  per  cent,  has  regularly  been  paid  on  this 

port    contrasted    to   the  advantage   of   ovr    system,   the   American  stock   also.     Even   when   the  common  stock   shall   be   increased  to 

method  of  making  income  bv  small  profit  per  unit  and  large  volume,  $196,000,000  by  the  conversion  of  the  total  issue  of  $100,000,000  con 
With  that  of  the  Indian  railroads,  which  make  their  income  by  large 


profits  per  unit  and  small  volume.  Both  these  commentators  on 
the  situation  in  India  lay  the  blame  on  the  inflexible  minimum  rates 
established  by  the  government. 


vertible  bonds  and  regular  payments  on  the  mysterious  and  as  yet 
unissued  increase  of  $100,000,000  in  the  preferred  stock  recently 
authorized  shall  be  called  for,  the  increased  rate  of  payment  on  the 
common  stock  seems  likely  to  be  only  a  step  in  the  upward  progress 
of  one  of  the  greatest  of  our  American  railroads. 


THE  UNION  PACIFIC  DIVIDEND. 

Twelve  years  ago  the  Union  Pacific  went  into  the  hands  of  a  re- 
ceiver, and  eight  years  ago  passed  through  foreclosure  sale.  On 
Thursday  of  last  week  a  semi-annual  payment  of  ix^,  per  cent,  on 
its  common  stock  was  announced,  which  is  understood  to  definitely 
place  the  stock  on  a  5  per  cent,  basis.  In  October  of  1S93,  when 
receivers  were  appointed  for  all  the  roads  under  Union  Pacific  con- 
trol, the  Union  Pacific  system  was  an  unwieldly  aggregation  of 
bankrupt  railroads  operating  nearly  8,000  miles  of  line  in  what  was 
then  the  very  far  West.  When  the  receivership  came  on.  five  of  the 
controlled  companies,  with  a  total  of  nearly  2,000  miles  of  line — 
the  Union  Pacific,  Denver  &  Gulf,  Denver,  Leadville  &  Gunnison, 
Fort  Worth  &  Denver  City,  Kansas  City  &  Omaha,  and  the  St.  Joseph 
&  Grand  Island — were  segregated  from  the  system:  the  three  former 
to  become  in  1899  the  present  Colorado  &  Southern:  the  Kansas 
City  &  Omaha  to  be  absorbed  by  the  Burlington,  and  the  St.  Joseph 
&  Grand  Island  to  remain  up  to  the  present  time  an  independent 
road.  The  foreclosure  sale  came  in  1897,  and  in  that  year  the  Ore- 
gon Short  Line  was  also  separated  from  the  system,  though  with 
the  arrangement  that  control  should  remain  with  the  new  Union 
Pacific  company.  The  Oregon  Short  Line  then,  as  now,  owned  a 
majority  of  the  common  stock  of  the  Oregon  Railroad  &  Naviga- 
tion Company.  The  controlling  interest  in  that  company,  however, 
was  held  jointly  by  the  Great  Northern,  Northern  Pacific  and 
Union  Pacific,  through  control  of  the  preferred  stock. 

Not  only  was  the  old  Union  Pacific  thus  split  and  sundered,  but 
the  1,850  miles  of  line  assumed  by  the  reorganized  company  were 
in  every  respect  in  thoroughly  bad  shape.  Equipment  was  out  of 
date  and  repair;  forces  were  disorganized,  and,  in  particular,  the 
railroad's  right  of  way  itself  was,  as  we  think  of  through  railroads 
to-day.  practically  a  railroad  only  by  courtesy.  Curves  and 
gradients  were  almost  uniformly  severe,  rails  and  roadway  were 
eVen  more  run  down  than  is  usual  after  a  receivership,  and  in  many 
cases  the  original  location  of  the  first  transcontinental  railroad  had 


A  NEW  TRANS-CONTINENTAL  COMPETITOR. 


According  to  recent  advices,  the  Tehuantepec  Railroad,  from 
Salina  Cruz  on  the  Pacific  to  Coatzacoalcos  on  the  Gulf  of  Mexico, 
180  miles,  is  about  completed,  and  it  is  thought  that  within  a  year 
the  harbors  and  wharfage  for  the  landing  of  steamers  and  transfer 
of  freights  will  be  finished.  Mr.  E.  L.  Corthell  described  the  inter- 
esting history  of  this  project  and  gave  an  account  of  the  building 
of  the  road  in  the  Railroad  Gazette  of  July  15.  1904.  After  a  series 
of  vicissitudes  and  many  years  of  inaction  following  the  early  efforts 
to  build  a  railroad  across  the  Isthmus  of  Tehuantepec  the  Mexican 
Government  entered  into  a  partnership  contract  with  T.  Pearson 
&  Sons  of  London  in  1898.  This  contract  was  amended  in  1902 
and  the  partnership  was  given  the  name  of  the  National  Railroad 
Company  of  Tehuantepec.  The  contractors  are  the  administrators 
or  managers  of  the  company's  affairs.  They  believe  that  the  Tehuan- 
tepec route  will  be  in  complete  operation  fully  eight  or  ten  years 
before  the  Panama  canal  can  be.  and  they  expect  it  to  have  an 
important  part  in  reducing  the  time  of  slow  transcontinental  freight, 
some  of  which  now  goes  by  rail,  some  via  Panama,  and  some  through 
the  Straits  of  Magellan. 

Announcement  has  just  been  made  that  the  American-Hawaiian 
Steamship  Company,  now  operating  a  fleet  of  steamships  from  San 
Francisco  and  Hawaii  to  New  York  through  the  Straits  of  Magellan, 
has  concluded  a  contract  with  this  Tehuantepec  road  for  the  opera- 
tion of  connecting  steamship  lines  on  both  the  Pacific  and  Atlantic 
sides,  and  will  use  the  seven  vessels  now  operated  in  its  service 
in  addition  to  two  new  ships  about  to  be  built.  The  company  ex- 
pects to  afford  a  service  of  25  days  by  the  new  route  as  against  the 
35  or  40  days  now  taken  to  transport  freight  between  New  York 
and  San  Francisco  by  way  of  Panama  and  approximately  three 
weeks  for  slow  freight  by  rail  lines  across  the  continent.  (The 
average  time  by  the  Southern  Pacific,  which  trans-ships  Into  steam- 
ers at  Galveston,  is  in  the  neighborhood  of  17  days.)     In  view  of 
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this  interesting  development  it  is  worth  while  to  review  the  gen- 
eral situation  as  regards  transcontinental  freight  at  the  present  time. 
By  a  rough  esimate,  which  is  probably  not  far  from  correct,  about 
one-eighth  of  the  total  freight  business  of  the  Atchison,  Topeka  & 
Santa  Fe  is  trans-continental,  and  presumably  some  such  propor- 
tion would  apply  on  the  other  main  trade  lines  across  the  continent. 
Without  attempting  any  close  calculation  where  no  statistics  are 
available,  it  may  be  that  10,000.000  tons  of  freight  are  hauled  ber 
tween  the  Pacific  coast  and  the  East  (the  Mississippi  river,  or  points 
east  of  it)  every  year.  Citrus  fruits  constitute  the  largest  single 
item  of  trans-continental  freight,  though  they  do  not  predbminate 
against  the  field.  This  kind  of  traffic,  of  course,  will  always  go 
by  rail,  together  with  a  great  amount  of  other  freight  that  is  urgent 
or  valuable.  The  average  time  for  through  freight  from  San  Fran- 
cisco to  Chicago  is  in  the  neighborhood  of  eight  days  for  perish- 
able goods  of  this  class,  and  the  railroads  need  never  fear  the 
competition  of  the  Panama  canal  or  any  other  water  route  or  part 
water  route  on  a  good  proportion  of  the  trans-continental  business 
that  they  do.  So  far  as  slow  freight  is  concerned,  there  has  always 
been  water  competition  around  the  Horn  and  through  the  Straits  of 
Magellan,  while  the  Panama  Railroad  has  also  carried  a  small 
share;  but  as  the  entire  business  of  this  road  in  1903  amounted  to 
less  than  350,000  tons,  it  is  evident  that  it  has  needed  but  little  con- 
sideration in  the  past.  Whether  or  not  it  had  special  inducements 
to  keep  its  freight  rates  high  is  a  disputed  point. 

For  some  time  there  have  been  three  steamship  services  from 
New  York  to  points  on  the  west  coast  of  South  America.  One 
of  these,  the  American-Hawaiian  Steamship  Company,  already  re- 
ferred to  as  the  holder  of  the  new  contract,  has  despatched  its 
steamers,  which  our  shipping  laws  require  to  be  American,  from 
New  York  through  the  Straits  to  San  Diego,  San  Francisco  and 
Honolulu,  The  service  has  been  approximately  monthly  in  each 
•direction.  Two  other  lines,  known  respectively  as  the  Merchants' 
Line  and  as  the  West  Coast  Line,  send  steamers  from  New  York 
around  to  Chile,  Peru  and  Ecuador  through  the  Straits.  From 
New  York  to  Punta  Arenas  in  the  Straits  of  Magellan,  by  the  most 
direct  navigable  route  the  distance  is  not  far  from  6,390  nautical 
miles,  and  from  Punta  Arenas  to  Guayaquil,  Ecuador,  is  3,316  nauti- 
cal miles,  while  San  Francisco  is  3,608  miles  beyond  Guayaquil. 
Including  sailing  vessels,  probably  half  a  million  tons,  at  the  very 
outside,  covers  the  sea-borne  freight  per  year.  That  for  San  Fran- 
cisco has  to  traverse  approximately  13,300  miles  in  its  journey 
from  New  York,  and  the  trip  takes  upwards  of  two  months,  at  best 
By  the  Panama  route,  the  total  sea  distance  is  5.200  miles:  by  the 
Tehuantepec  route,  it  is  4,290.  The  Tehauntepec  Railroad,  there- 
fore, feels  that  it  can  compete  for  rail  freight,  for  Straits  freight 
and  for  Panama  freight  bound  from  the  Atlantic  coast  to  the  Pacific 
coast  of  North  America,  besides  the  freight  which  formerly  rounded 
Cape  Horn  on  its  way  from  west  American  and  Oriental  ports  to 
Europe.  This  project  has  attracted  comparatively  little  attention 
during  the  Panama  agitation,  but  the  recent  notice  of  the  ship 
•contract  shows  that  the  Mexican  route  is  about  readj-  to  begin  opera- 
tions, and  to  demonstrate  whether  or  not  the  great  hopes  of  its 
promoters  are  going  to  be  realized,  in  whole  or  in  part. 


The  war  In  passenger  rates  eastbound  from  Chicago  which  was 
begun  by  the  reduction  of  $2  in  the  first  class  fare  through  to  New 
York  by  the  Michigan  Central,  does  not  progress  with  great  speed, 
but  it  seems  to  be  characterized  by  considerable  persistency.  Fol- 
lowing the  reduction  from  $20  to  ?18  by  the  Michigan  Central  the 
Gram;  Trunk  made  the  rate  $16.  The  M.  C.  then  took  off  $2  more 
and  now  the  Grand  Trunk  announces  a  rate  of  $14.  The  other 
differential  lines  follow  each  move,  more  or  less  closely.  The  re- 
duction has  now  become  so  large  that  unless  some  one  of  the  princi- 
pal participants  is  bold  enough  to  call  (and  actually  secure)  a 
prompt  conference,  serious  demoralization  is  likely  to  ensue;  for 
passengers  from  all  over  the  country  west  of  Chicago  will  want  to 
take  advantage  of  the  saving,  and  the  work  of  restoring  the  rates 
will  be  slow  and  diflScult.  The  scalpers,  too,  will  be  likely  to  come 
in  for  a  share  of  the  spoils.  When  rates  are  changing  every  few 
days  the  passenger  manager  who  refrains  from  calling  these  lawless 
outsiders  to  his  aid  must  have  a  rigid  backbone.  Why  the  Michigan 
Central  ever  started  this  contest  is  somewhat  of  a  mystery  to  the 
outsider.  The  arbitrators  very  wisely  published  nothing  about  their 
reasons  for  deciding  in  favor  of  a  reduction,  and  nothing  has  been 
given  out  except  that  the  Detroit  ferry  is  a  hindrance  to  first  class 
service.  It  is  no  worse  hindrance,  however,  than  it  has  been  for  the 
past  50  years.  The  Michigan  Central  may  have  lost  business  be- 
cause of  the  opening  of  the  W'abash  line  to  Buffalo  or  because  of 
the  through  car  arrangements  of  the  Lehigh  Valley,  and  other  im- 
provements which  have  favored   other  lines  between   Chicago  and 


Buffalo;  but  why  should  these  other  lines  now  be  made  to  reduce 
fares  on  this  new  business  that  they  have  got,  as  a  penalty  for  having 
got  it?  Probably  they  can  reply  to  the  Michigan  Central's  appeal 
with  the  assertion  that  the  passengers  lost  by  it  have  been  taken 
largely  by  a  competitor  in  its  own  household — the  Lake  Shore — but 
whether  that  will  have  any  weight  with  an  arbitrator,  is  another 
question.  Evidently  it  has  thus  far  had  no  weight  at  all.  One 
of  the  reasons  mentioned  by  the  reporters  for  making  the  Michigan 
Central  a  differential  line  is  the  fact  that  the  Pennsylvania  has  a 
differential  line  between  Chicago  and  Pittsburg — the  Pan  Handle: 
but  with  the  Nickel  Plate  the  New  York  Central  now  has  two. 
Fortunately,  the  discussions  and  negotiations  thus  far — that  Is  say, 
the  arbitration  proceedings — have  not  broken  the  law  (though  they 
were  intended  to  regulate  competition)  for  they  have  resulted  in 
some  benefit  to  the  dear  public;  but  when  the  time  comes  for 
restoration,  look  out  for  the  Sherman  law! 


NEW    PUBLICATIONS. 


I'lumhem'  and  Fitterif'  Pockelbuok.  A  Keference  liiiok  on  I'lumbing,  Steam 
Heating,  Hot  Ah-  Heating,  Hot-Water  Heating,  Ventilation,  Gas-FittiDg, 
Drainage  and  Sewerage.  Scrantnn,  I'a.  :  The  International  Correspooa- 
ence  Schools.  l!)0,j.  Leatlier,  375  pages. 
This  little  book,  the  first  of  the  sort  to  be  published,  will  undoubt- 
edly fill  a  long-felt  want  in  the  field  for  which  it  is  intended.  The 
publishers  explain  that  they  have  not  tried  to  produce  a  condensed 
encyclopedia  of  the  art  and  practice  of  the  subjects  dealt  with,  but 
have  striven  to  anticipate  the  daily  wants  of  the  user  and  to  give 
the  information  in  the  manner  best  suited  to  his  needs.  As  an  evi- 
dence of  the  care  employed  in  doing  this,  wherever  a  rule,  formula 
or  process  is  given,  only  one  is  presented  and  not  several  from 
which  to  select,  which  often  confuses  the  user.  Of  course,  in  -each 
case  of  this  sort  whatever  formula,  etc.,  is  given  is  the  one  which  in 
the  judgment  of  the  compilers  is  the  best  suited  to  the  needs  of 
the   case. 

The  first  quarter  of  the  book  contains  engineering  data  of  the 
sort  usually  found  in  all  such  reference  books.  The  rest  of  the 
book  is  about  equally  divided  between  heating  and  ventilation  and 
plumbing.  Both  sections  contain  a  large  amount  of  useful  informa- 
tion, concisely  presented,  but  simple,  and  fully  illustrated  where 
necessary.     The  index  is  quite  complete,   covering  44  pages. 


TRADE  CATALOGUES. 


The  General  Railway  Signal  Company,  of  Buffalo,  N.  Y.,  has 
issued  a  new  catalogue  and  price  list  of  electric  interlocking,  much 
larger  and  more  elaborate  than  anything  published  by  the  com- 
pany before.  It  is  a  book  6  in.  x  9  in.,  of  314  pages,  and  every- 
thing made  by  the  company,  in  the  department  named,  is  illus- 
trated to  the  last  detail.  The  descriptive  matter  contained  in  the 
companv':;  first  catalogue  is  omitted,  the  editor  assuming  that  the 
principles  of  electric  interlocking  are  now  familiar  to  engineering 
and  railroad  men.  The  order  numbers,  which  run  from  02  to 
18.003.  are  indexed  at  the  end  of  the  book,  and  there  is  also  an 
index  to  pattern  numbers  with  the  corresponding  order  number. 
Electric  interlocking  is  now  in  use  on  41  different  American  roads, 
and  a  list  of  these  roads  is  given.  The  Atchison  has  16  plants; 
the  Baltimore  &  Ohio,  15;  the  Lake  Shore,  15,  and  the  Southern 
Pacific,  10.  The  number  of  all-electric  plants  installed  or  con- 
tracted for  in  the  United  States  in  1904  was  80;  this  was  more 
than  twice  the  number  installed  in  any  preceding  year,  and  the 
same  Is  true  of  each  year's  output  since  1900. 


Industrial  Locomotives. — The  Davenport  Locomotive  Works, 
Davenport,  Iowa,  is  publishing  a  series  of  pamphlets  describing  the 
industrial  locomotives  which  it  makes.  Two  already  have  been  Is- 
sued, being  devoted  to  Forney  rear  tank  and  to  saddle  tank  types 
respectively.  The  pamphlet  gives,  in  addition  to  an  illustration  and 
the  principal  dimensions,  the  tractive  power  and  the  hauling  capacity 
on  different  grades.  There  will  be  about  12  pamphlets  in  the  series 
and  they  will  be  furnished  to  any  one  interested  in  the  subject  with 
which  they  deal. 


Concrete. — The  Municipal  Engineering  &  Contracting  Co.,  Chi- 
cago, sends  an  interesting  pamphlet  entitled  "Instructions  to 
Agents."  This  pamphlet  was  published  for  distribution  among  the 
company's  agents,  so  that  they  might  be  better  prepared  t(^talk 
to  prospective  buyers  of  the  "Chicago  improved  cube  concrete 
mixer."  It  explains  in  detail  the  construction  and  operation  of 
this  mixer  and  also  gives  interesting  data  in  regard  to  concrete 
work,  including  figures  as  to  approximate  and  actual  cost  of  con- 
crete per  yard  as  made  under  varying  conditions. 


Ideal  Power,  the  monthly  magazine  of  the  Chicago  Pneumatic 
Tool  Co.,  has  for  its  leading  articles  this  month  "The  Erection  of 
the  New  Amsterdam  Theatre,  New  York,"  "A  Million  Volts  Cur- 
rent." being  an  account  of  the  passage  of  electric  currents  of  high 
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tension  through  the  bodies  of  experimenters;  "Industrial  Europe," 
the  second  installment  oi;  a  series  by  Lieut.  Godfrey  L.  Garden,  and 
"An  Electrical  Giaut,"  which  is  a  mammoth  lifting  magnet  exhibited 
at  the  recent  International  Electrical  Exposition  in  Boston. 


Steam  Turbines. — The  De  Laval  Steam  Turbine  Co.,  Trenton,  N. 
J.^  sends  an  interesting  pamphlet  descriptive  of  the  De  Laval  steam 
turbine.  A  brief  sketch  of  Dr.  De  Laval,  the  inventor  of  the  tur- 
bine, is  given  as  well  as  numerous  views  taken  in  the  company's 
shops  and  offices  at  Trenton. 


Renold  Roller  Chain. — The  Link-Belt  Engineering  Co.,  Philadel- 
phia, Pa.,  sends  an  interesting  catalogue  and  price  list  of  its 
"Renold"  roller  chain.  Detailed  illustrations  showing  the  construc- 
tion of  the  chain  are  given  and  the  advantages  to  be  derived  from 
Its  use  are  tersely  explained. 


Pneumatic  Hammers. — The  Ingersoll-Sergeant  Drill  Co.,  New 
York,  sends  its  catalogue.  Form  No.  G,  which  describes  and  illus- 
trates in  detail  the  Haeseler  "axial  valve"  hammers,  made  by  this 
company. 


to  illustrate,  the  accounting  officers  of  the  Burlington  or  North- 
western collect,  within  30  days,  all  balances  due  their  companies 
for  freight,  tickets,  extra  baggage,  car  service  and  other  interline 
accounts,  and  at  a  cost  not  to  exceed  $12  per  month!  On  the  other 
hand  the  correspondence  and  multiplicity  of  reports  that  would 
intervene  if  the  work  were  done  by  clearing  houses  in  settling  the 
vast  and  intricate  interline  accounts  of  these  companies  would  ex- 
ceed such  sum  a  thousand  times,  to  say  nothing  of  the  delay  and 
entanglements  that  would  arise  from  the  absence  of  original  records 
and  personal  knowledge  of  the  facts. 

The  paper  prepared  by  the  Association  of  American  Railway 
Accounting  Officers,  referred  to  above,  explains  clearly  the  present 
method  of  settling  interline  railroad  accounts.  It  shows,  inciden- 
tally, that  clearing  houses  are  unnecessary  and  would  involve  not 
only  great  delay  in  settling  cash  balances  but  add  immensely  to  the 
cost,  to  say  nothing  of  the  inconvenience  and  embarrassment  to 
the  companies  interested  of  having  their  affairs  taken  out  of  their 
hands  and  delegated  to  third  parties  acting  arbitrarily  and  in  a 
purely  perfunctory  manner.  railroad  accounting  officer. 


Cables  for  the  Manhattan  Bridge. 


Sprivp.'i. — The  American  Spring  &  Supply  Co.,  New  York,  sends  a 
neat  little  folder  descriptive  of  its  springs,  including  extension, 
compression  and  tension  springs  of  all  descriptions. 


CONTRIBUTIONS 


Disadvantages  of  the  Railroad  Clearing   House  Plan. 


Chicago.   III..   July   23,  190,). 
To  THE  Editor  of  the  Railroad  Gazette: 

The  accounting  officers  of  American  railroads  being  familiar 
with  clearing  house  needs  and  practices,  and  also  with  our  method 
of  settling  interline  accounts,  thought  that  it  was  only  necessary 
to  explain  the  latter  to  demonstrate  the  uselessness  of  the  former; 
that  a  clearing  house  would  be  at  once  an  expense  and  a  hindrance. 
It  seemed  to  them  to  be  only  necessary  to  explain  the  simplicity, 
economy  and  effectiveness  of"  present  methods  to  demonstrate  the 
inadvisability  of  any  change.  Hence  the  paper  prepared  by  the 
American  Railway  Accounting  Officers  af.  their  recent  meeting  in 
New  York.  Argument  appeared  to  be  unnecessary.  The  proposi- 
tion of  a  clearing  house  was  as  if  a  specialist,  looking  for  something 
to  do,  should  propose  to  operate  on  a  man  in  robust  health.  The 
accounting  officers  naturally  thought  it  was  only  necessary  to  point 
out  that  the  railroads  were  sound  in  both  body  and  method,  and 
needed  no  doctoring.  They,  therefore,  caused  to  be  prepared  a  clear 
and  concise  statement  of  the  manner  of  settling  interline  accounts 
between  railroad  companies. 

No  advantage,  it  is  apparent,  either  great  or  small,  can  be  gained 
by  the  institution  of  a  clearing  house — or  rather,  a  group  of  clearing 
houses;  for  it  would  manifestly  need  several,  for  the  results  of  their 
work  would  have  to  be  consolidated  in  still  another  or  central 
clearing  house. 

The  paper  of  the  American  Accounting  Officers  puts  the  case 
concretely,  and  in  doing  so  demonstrates  that  a  system  of  clearing 
houses  is  unnecessary  in  America  and  would  occasion  delay  in  the 
adjustment  of  accounts  and,  by  duplication  of  work,  long  distance 
correspondence,  and  other  hindrances  add  greatly  to  the  present  cost. 
It  is  impossible  to  point  out  a  single  advantage  that  clearing  houses 
would  have  over  present  methods.  The  errors  and  omissions  that 
have  to  be  adjusted  in  settling  interline  accounts  now  occasion 
no  delay  or  inconvenience  in  arriving  at  cash  balance,  as  the  com- 
panies interested  have  all  the  original  records  and  facts  at  first 
hand  to  enable  them  to  quickly  right  inaccuracies  or  omissions  in 
their  reports  to  each  other. 

Balances  (i.  e.,  amounts  due  the  creditor  company)  are  based 
on  the  original  statements  exchanged  between  the  railroads,  and 
sight  drafts  are  at  once  made  therefor.  If  there  are  errore  or  omis- 
sions they  are  pointed  out  to  the  company  at  fault  and  the  amount 
is  added  to  or  deducted  from  the  next  month's  return.  And  while 
settlements  between  railroads  are  now  made  monthly  they  may  be 
made  daily  or  weekly  if  desired,  with  little  or  no  additional  expense. 

It  is  obvious  that  if  we  had  clearing  houses  the  same  returns 
would  have  to  be  made  thereto  that  are  now  made  to  the  companies 
Interested;  and  with  the  same  attendant  errors.  To  correct  the 
latter  much  long  distance  correspondence  back  and  forth  by  the 
clearing  houses  woulil  be  required,  involving  interminable  delay 
and  expense.  And  if  balances  were  not  paid  by  the  central  clearing 
house  until  all  the  accounts  were  settled  (so  that  one  check  would 
suffice  as  claimed)  the  railroad  companies  would  not  get  what  is  due 
them  for  a  year  or  more  after  the  month's  business  was  closed. 
As  it  is  now,  balances  are  struck  as  soon  as  the  accounts  are  ex- 
changed and  the  creditor  company  makes  draft  for  the  same.    Thus, 


The  Department  of  Bridges  of  the  City  of  New  York  has  issued 
the  contract  drawings  and  specifications  for  the  superstructure  of  the 
Manhattan  Bridge  over  the  East  river,  connecting  the  boroughs 
of  Brooklyn  and  Manhattan.  This  bridge,  which  is  sometimes 
known  as  No.  3,  is  located  between  the  Brooklyn  Bridge  and  the 
Williamsburg  Bridge,  about  a  half  a  mile  upstream  from  the  former. 
The  foundations  for  the  piers  are  completed  and  work  on  the  anchor- 
age masonry  is  under  way.  It  will  be  remembered  that  the  original 
plans  for  this  bridge  contemplated  the  use  of  wire  cables  but  former 
Bridge  Commissioner  Lindenthal  caused  a  new  set  of  plans  to  be 
prepared  in  which  nickel  steel  eyebar  cables  were  to  be  used.  A 
change  of  administration  in  the  city  government,  however,  pre- 
vented him  from  carrying  out  such  a  method  of  building  the  bridge, 
There  was  a  wide  difference  of  opinion  among  prominent  engineers 
as  to  the  practicability  and  advisability  of  employing  steel  eyebai 
cables  in  a  structure  of  such  size,  although  it  was  pretty  well  estab 
lished  that  it  was  possible  to  do  it  safely.  The  present  Bridge  Com- 
missioner, Mr.  Best,  on  taking  office,  threw  out  his  predecessor's 
plans  and  had  the  department  engineers  finish  the  original  plans 
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Cable   Band   for   Manhattan    Bridge. 

which  called  for  wire  cables.  In  the  Railroad  Gazette,  July  1  anc 
December  16,  1904,  were  published  drawings  and  descriptions  ol 
the  architectural  features  of  the  new  bridge  and  the  masonry  foi 
the  anchorages.  The  accompanying  drawings  show  some  of  the  de 
tails  of  the  cable  connections  and  suspenders. 

There  will  be  four  main  cables  approximately  20%  in.  in  diam 
eter.  Each  cable  will  consist  of  37  strands  and  will  contain  9,472 
parallel  wires  .192  in.  in  diameter  before  galvanizing.  In  the  opera 
tion  of  cable  making  each  strand  will  be  built  several  feet  highei 
than  its  final  position  when  laid  in  the  cable.  This  will  be  accom 
plished  by  placing  the  shoe  at  each  end  of  the  strand  a  fixed  distance 
back  of  its  final  position  in  the  anchorage  and  also  by  carrying  th( 
strand  on  sheaves  above  the  grooves  of  the  cable  saddles  on  the  tops 
of  the  towers  and  at  the  anchorages.  When  the  strand  is  flnishec 
it  will  be  lowered  into  the  saddle  grooves,  the  shoes  will  be  placec 
on  the  permanent  pins  at  the  ends  of  the  anchor  jchains  and  the 
strand  will  then  be  adjusted  to  its  proper  versed  sine  by  means  ol 
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fillers  between  the  shoes  and  anchorage  pins.  When  all  the  wires 
of  a  strand  have  been  laid  in  place  and  before  the  strand  is  placed 
In  its  final  position  in  the  cable,  it  will  be  bound  together  by  bands 
to  keep  the  wires  in  their  proper  position  parallel  to  each  other. 
These  bands  will  be  composed  of  five  or  six  turns  of  No.  10  wire 
securely  locked  and  will  be  placed  at  intervals  of  5  ft. 

As  the  cables  of  this  bridge  will  be  much  larger  than  any  previ- 
ously built,  it  will  be  necessary  to  assemble  the  strands  in  groups. 
The   seven   strands   forming  the   center   of   the   cable   will   be   con- 
solidated into  a  core  cable  by  removing  the  temporary  wire  bands  on 
f  each  strand  and  squeezing  the  wires  of  these  core  strands  together 
i  with  heavy  pressure  bands  and  then  winding  this  core  with  several 
j  turns  of  No.  16  plow-steel  wire  at  intervals  of  10  ft.     The  twelve 
I  strands  next  outside  will  then  be  assembled  uniformly  around  the 
!  core  cable  and  rounded  and  compacted  about  the  core  with  pressure 
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bands  followed  by  wrapping  at  intervals  to  preserve  the  shape. 
Finally  the  remaining  IS  strands  will  be  assembled  about  the  en- 
larged core  and  securely  wrapped  with  No.  8  wire  at  intervals  of 
4  ft.  When  each  cable  has  been  fully  compacted  and  banded,  the 
cast-steel  suspender  bands  will  be  accurately  placed  and  thoroughly 
clamped  on  the  cables.    Before  bolting  on  the  cable  bands,  the  cables 
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Cable  Band  for  Manhattan  Bridge. 

under  the  bands  will  be  thoroughly  cleaned  of  oil  and  will  receive 
a  thick  coat  of  red  lead  paste. 

The  final  protecting  covering  of  the  cables  will  consist  of  a 
continuous  serving  between  the  cable  bands  of  galvanized  round 
Norway  iron  wire  applied  under  stress  immediately  following  a  thor- 
ough squeezing  of  the  cables  into  compact  cylindrical  form  by  power- 
ful clamps.  This  serving  wire  will  be  No.  9  gage  before  galvanizing. 
The  wire  wrapping  will  e.\tend  under  the  ends  of  the  cast-steel  cable 
bands  counterbored  at  each  end  to  receive  at  least  two  complete 
turns  of  the  wrapping  wire  which  will  be  secured  under  the  bands 
in  a  suitable  manner.  The  ends  of  the  cable  bands  will  then  be  made 
water-tight  by  caulking  around  the  wrapping  under  the  counterbore 
with  lead  and  oakum  or  by  pouring  this  joint  with  molten  lead.  After 
the  wrapping  is  applied  and  the  cables,  suspenders,  hand  rail  ropes 
and  fastenings  are  completed  they  will  receive  one  coat  of  red  lead 
paint.  The  final  serving  of  the  cables  will  not  be  started  until  after 
the  suspended  superstructure  is  completed  and  most  of  the  dead  load 
is  applied. 

The  following  extracts  from  the  specifications  for  the  steel  cable 
wires  are  of  interest: 

All  steel  for  wire  for  the  cables,  suspenders  and  hand  ropes  shall 
be  made  in  an  open-hearth  furnace  lined  with  silica.  The  serving 
wire  shall  be  of  Norway  iron. 

No  portion  of  the  pig  iron  or  acid  open-hearth  scrap  stock  used 
in  the  furnace  shall  contain  more  than  .06  phosphorus  or  .04  sulphur. 
Ladle  tests  from  the  furnace  shall  meet  the  following  chemical  re- 
quirements: Carbon  not  to  exceed  .85  per  cent,  manganese  .55  per 
cent,  silicon  .20  per  cent,  phosphorus  .04  per  cent,  sulphur  .04  per 
cent,  copper  .02  per  cent. 

At  least  30  per  cent,  of  the  top  of  the  ingot  must  be  discarded 
to  insure  sound  material  and  the  billets  rolled  from  the  ingots  shall 
be  cut  in  uniform  lengths  weighing  not  less  than  350  lbs.  each. 

The  wire  for  cables,  hand  ropes  and  suspenders  shall  have  an 
ultimate  strength  of  not  less  than  215,000  lbs.  per  sq.  in.  before 
galvanizing  and  an  elongation  of  not  less  than  2  per  cent,  in  12  in. 
measured  while  the  specimen  is  in  the  testing  machine.  The  bright 
wire  shall  be  capable  of  coiling  cold  around  a  rod  1%  times  its  own 
diameter  without  sign  of  fracture.  The  cable  wire  before  galvanizing 
shall  measure  .192  iu.  in  diameter  and  shall  not  vary  in  gage  more 
than  .003  in.  After  galvanizing,  the  steel  wire  shall  have  an  ultimate 
strength  of  not  less  than  200,000  lbs.  per  sq.  in.  of  gross  section. 
No  machine  straightening  of  wire  will  be  allowed. 

The  cable  wires  shall  be  spliced  as  shown  below.    The  splice 
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Wire  Spilce,  Full  Size. 

shall  have  a  strength  of  at  least  95  per  cent,  of  the  ultimate  strength 
of  the  wire  so  that  it  will  resist  any  tendency  to  part  during  the 
operation  of  cable  making.  The  splice  consists  of  a  sleeve  %  in. 
in  diameter,  with  right  and  left-hand  threads,  the  wires  for  shop 
splices  having  cold-rolled  threads  and  mitered  ends  for  locking  the 
splice.  All  splices  shall  be  carefully  soldered.  All  field  splicing  of 
wires  shall  be  done  with  thread  cutting  dies. 

The  suspenders  shall  be  1%  in.  in  diameter  and  weigh  not  less 


78 


THE     RAILROAD     GAZETTE. 


Vol.   XXXIX.,   No.   4. 


than  5.1  lbs.  per  lineal  foot.  They  shall  be  composed  of  six  strands 
of  19  wires  each  laid  around  an  independent  wire  rope  center  con- 
sisting of  49  wires,  left-hand  lay.  The  suspenders  shall  preferably 
be  of  long  lay. 

The  galvanizing  shall  consist  of  a  coating  of  zinc  99.75  per 
cent,  pure  containing  not  more  than  .03  per  cent,  of  iron.  It  shall 
be  applied  evenly  in  a  molten  state. 

The  maximum  unit  stress  on  the  main  cables  under  dead  load, 
temperature  stress,  and  congested  live  road  will  be  73,000  lbs.  per 
aq.  in.,  and  in  the  suspender  cables,  30,000  lbs. 


The  Chicago    Freight  Tunnels. 


In  the  Railroad  Gazette  June  2  an  account  was  printed  of  the 
remarkable  circumstances  that  attended  the  construction  of  the  Chi- 
cago freight  tunnels,  together  with  the  langle  involved  in  securing 
their  rights  and  franchises.  The  author  called  attention  to  the 
fact  that  down-town  Chicago,  with  a  tremendous  wholesale  and  retail 
business,  is  but  eight  blocks  wide  by  ten  blocks  long,  while  every 
outlet  from  this  congested  territory  is  blocked  by  the  lake  or  by  the 
interwoven  system  of  railroad  trades. 

The  accompanying  map  gives  a  clear  idea  of  the  location  of  these 
freight  tunnels.  The  ilimension  of  the  tunnels  is  6  ft.  x  Ti^.  ft.. 
and  they  gridiron  the  down-town  district,  running  beneath  practi- 
cally every  block,  with  crossover  curves  at  each  intersection.  About 
32  miles  of  this  unique  system  has  now  been  completed  and  the 
scheme  as  a  whole  is  about  ready  for  operation,  although  the  com- 
pany intends  to  continue  making  extensions  as  needed,  especially  in 


anticipated.  The  operation  in  this  respect  will  correspond  more  to 
that  of  street  cars  in  the  crowded  portion  of  a  city  than  it  will  to 
conditions  on  steam  railroads.  The  entire  system  is,  of  course,  single 
track,  but  certain  stretches  are  to  be  always  used  for  traffic  in  cer- 
tain directions;  and  there  are  no  sidings,  except  spur  tracks  built  to 
reach  stores  and  commercial  establishments  at  points  along  the 
line.  The  company  sees  no  particular  limit  to  the  number  of  these 
stub  Lracks  that  can  be  built.  The  different  sections  of  the  tunnel 
system  are  named  for  the  streets  under  which  they  run  and  little 
bronze  signs  are  placed  at  each  corner.  Except  for  this  it  would  be 
very  easy  to  become  lost  in  the  tunnels,  as  there  are  practically  no 
landmarks,  and  all  portions  of  the  line  are  substantially  uniform. 
There  is  one  extremely  small  hill  where  two  portions  of  the  line 
were  Joined  with  a  slight  inaccuracy  in  calculation.  Except  for  this 
the  entire  system  is  flat  as  a  table. 

Chicago  was  peculiarly  well  adapted  to  an  enterprise  of  this 
sort:  first,  because  of  the  nature  of  the  ground  to  be  excavated, 
which  was  simply  firm  clay  without  any  rock  or  sand.  and.  second, 
because  of  the  concentration  of  the  industry  of  the  city  into  such 
compact  area  as  compared  with  other  cities.  It  would  be  presuma- 
bly quite  impracticable  to  build  any  such  system  of  tunnels  through 
the  rock  of  New  York;  and,  apart  from  this  physical  difficulty,  it 
will  readily  be  seen  that  the  lines  would  have  to  reach  as  far  south 
as  the  Battery;  would  have  to  traverse  the  wholesale  district  west  of 
Broadway,  extending  certainly  as  far  north  as  Fourteenth  street, 
and  then  would  have  to  connect  with  freight  yards  all  along  the  river 
front.  In  Chicago  this  problem  is  greatly  simplified  and  there  is 
no   apparent    reason    why    the    freight    tunnels    cannot    accomplish 
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the  way  of  stub  tracks  to  large  commercial  houses.  As  described 
by  the  author  of  the  previous  paper,  the  purpose  of  this  tunnel  sys- 
tem is  to  carry  freight  from  all  the  business  houses  direct  to  the 
railroad  terminals.  Elevators  are  to  be  put  in  at  all  railroad  sta- 
tions, and  business  houses  that  have  a  good  deal  of  shipping  to  do 
will  either  use  elevators  or  will  build  their  basements  down  to  con- 
nect with  the  tunnels,  so  that  the  cars  can  be  loaded  without  loss  of 
time.  Where  elevators  are  used,  the  cars  are  run  right  on  the  plat- 
forms and  hoisted  up  to  the  desired  level  for  loading. 

The  company  has  been  making  experiments  with  its  rolling  stock. 
At  present  it  has  not  much  on  hand  and  is  not  sure  where  it  will 
be  kept,  although  one  or  two  localities  have  been  considered  for 
storage  yards.  Five-ton  electric  locomotives  are  now  the  standard, 
but  only  a  few  have  been  built.  The  General  Electric  and  the  Jef- 
frey Companies  have  built  the  ones  on  hand  so  far.  The  locomotives 
correspond  in  general  to  those  used  in  mines,  taking  their  power 
from  an  overhead  trolley  wire  and  not  from  a  conduit  between  the 
rails,  as  was  stated  in  the  previous  paper.  The  height  of  the  tunnel 
(7^  ft.)  is  such  that  there  is  no  danger  of  workmen  coming  into 
contact  with  the  live  wire.    The  tiack  gage  is  two  feet. 

It  is  proposed  to  run  a  slow  service,  by  sight  and  hearing,  as  one 
of  the  company's  officers  expressed  it.  There  will  be  no  signals,  at 
least  for  the  present,  and  all  the  switches  at  the  cross-over  tracks 
will  be  worked  by  hand.  The  tunnel  is  brilliantly  lighted  with  in- 
candescent lights,  and  with  cars  running  at  a  speed  of  three  or  four 
miles  an  hour,  no  trouble  from  collision  at  the  numerous  crossings  is 


wonders  in  the  expedition  of  freight,  entirely  apart  from  their  serv- 
ice in  reducing  the  congestion  on  the  streets.  Just  what  proportion 
of  the  present  heavy  trucking  they  can  do  away  with,  cannot  at 
present  be  estimated,  but  it  seems  logical  to  suppose  that  this  pro- 
portion will  be  a  large  one. 

The  names  of  a  number  of  railroad  officers  appear  on  the  direc- 
torate of  the  company.  It  is  understood  that  the  stock  has  not  been 
subscribed  by  the  railroad  companies  direct,  but  rather  by  certain 
large  owners  of  their  stock.  The  Tunnels  Company  was  anxious  to 
have  these  names  on  the  directorate  to  promote  a  spirit  of  mutual 
helpfulness,  for  without  the  co-operation  of  the  steam  railroads  the 
work  of  the  tunnels  would  amount  to  but  little.  No  arrangements 
have  as  yet  been  perfected  with  regard  to  the  scale  of  charges  for 
carrying  freight  in  the  tunnels.  The  present  intention  is  to  charge 
about  the  same  as  the  surface  teaming  companies  do,  although  the 
development  of  faster  and  better  service  In  the  tunnels  than  is  pos- 
sible on  the  surface  may  perhaps  enable  a  somewhat  higher  rate  to 
be  charged. 

It  is  expected  that  a  beginning  will  be  made  of  using  the  tunnels 

>.(or   commercial   purposes   in   about  three  months.     At  the  present 

time,  while  arrangements  are  being  perfected,  the  completed  part 

of  the  system  is  used  only  to  haul  excavated  material  to  the  lake 

front. 


The  work  of  finishing  the  Simplon  tunnel   so  that  the  trains 
may   run   through   progresses  slowly,    great   obstacles   having   been 
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met.  The  temperature  of  the  rock  where  work  is  going  on  is  115 
deg.  It  had  been  hoped  that  trains  might  run  through  next  Octo- 
ber; but  now  it  is  believed  that  it  will  not  be  till  December,  or  per- 
haps later. 


Bascule   Bridge  of  the   New   Orleans  Terminal   Company. 


each  row  is  attached  to  girder  "a"  at  the  top  of  the  tower.  It  is 
therefore  evident  that  in  the  "open"  position,  with  the  weights  ex- 
tended, they  are  supported  entirely  from  girder  "a,"  exerting  no 
effect  on  the  bridge.  As  the  latter  closes,  girder  "b"  rises,  picking 
up  the  weights  and  thereby  automatically  increasing  the  counter- 


The  New  Orleans  Terminal  Company  recently  completed  across 
New  Basin  canal,  New  Orleans,  a  bascule  bridge  of  the  type  shown 
by  the  illustrations.  It  replaces  an  old  wooden  drawbridge  long 
used  at  that  point.  The  bridge  is  a  double-track  through  plate- 
girder  design,  69  ft.  ll'/io  in.  center  to  c6nter  of  bearings  and  71  ft. 
llVio  ih.  end  to  end  of  girders,  the  depth  of  girders  being  9  ft.  Vi  in. 
back  to  back  of  angles.  They  were  designed  in  accordance  with 
St.  Louis  &  San  Francisco  1902  specifications,  which  are  based  on 
a  loading  of  two  consolidation  locomotives  carrying  180.000  lbs.  on 
drivers,  followed  by  4,000  lbs.  per  lineal  foot  of  track. 

Each  girder  pivots  at  its  inner  end  on  a  7-in.  pin,  with  bearings 
in  a  built-up  shoe  5  ft.  high  from  base  to  center  of  pin,  and  4  ft. 
X  3  ft.  9  in.  at  the  bottom.  Each  shoe  is  anchored  to  the  pier  by 
eight  bolts  IVi  in.  in  diameter  and  1  ft.  G  in.  long. 

The  tower  is  104  ft.  high  to  center  of  top  sheave,  31  ft.  wide, 
c.  to  c.  of  posts,  and  68  ft.  8  in.  long  c.  to  c.  of  bearings.  Pier  No. 
2,  which  is  the  center  pier  of  the  structure  and  16  ft.  wide,  carries 
the  pivot  end  of  the  bridge  and  the  adjacent  columns  of  the  tower. 
These  columns  are  latticed  members  formed  from  15-in..  33-lb.  chan- 
nels. The  construction  of  the  tower  is  clearly  shown  by  the  draw- 
ings. 

The  counterweight  system  of  the  bridge  is  one  of  its  most  inter- 
esting features.  It  is  arranged  to  take  90  per  cent,  of  the  weight 
of  the  bridge  in  any  position,  leaving  10  per  cent,  to  be  carried  by 
the  %-in.  hoisting  cables.  The  box  girder  "b"  seen  at  the  top  of 
the  tower  in  the  general  elevation,  is  suspended  from  the  1%-in. 
cables  passing  over  the  7-ft.  sheave.  In  this  position  of  the  girder, 
corresponding  to  the  closed  position  of  the  bridge,  it  holds  three 
sets  of  10  weights  each,  the  weights  being  of  special  form  and  ar- 
ranged for  those  of  each  set  to  nest  one  on  another.  They  weigh 
approximately   3,000   lbs.   each.     When  the   bridge   is   in    the   raised 


New    Orleans     Terminal     Co.'s    Bascule    Bridge    over    New    Basin 
Canal. 

weight  as  the  bridge  approaches  nearer  and  nearer  to  the  hori- 
zontal; the  maximum  being  reached  with  the  bridge  closed  an  all 
of  the  weights  collected  in  girder  "b"  at  the  top  of  the  tower. 

The  hoisting  machinery  is  driven  by  a  35-h.p.  General  Electrie 
motor.  A  10-h.p.  Holliday  gasolene  engine  is  provided  as  an  auxil- 
iaiy.     The  piers  are  concrete  on  a  piling  foundation.     The  track  be- 
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Details  of  Bascule   Bridge  over  New  Basin  Canal — New  Orleans  Terminal     Company. 

position,  girder  "b"  is  at  the  bottom  of  the  tower  and  the  system  tween  piers  1  and  2  is  carried  on  an  earth  fill  retained  by  a  cre«- 

ot  counterweights  is   extended  in   three  rows   as  shown  in  one  of  soted  sheet  piling  bulkhead. 

the  views  (Section  B  B).     It  will  be  seen  that  the  weights  in  each  The    bridge   was    designed    and    built   by    the    Missouri    Valley 

row  are  suspended  serially,  each  from  the  one  above,  by  short  rods.  Bridge  &  Iron   Company,   Leavenworth,  Kan.     We   are  indebted  to 

These  rods  have  each  a  conical  lug  on  the  bottom  to  support  the  Mr.   A.   L.   Phillips.   Assistant  Chief   Engineer  of  the  New  Orleans 

weight   when   it   reaches  that  position.     The   top   pair  of  rods   for  Terminal  Company,  for  the  illustrations. 
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Lake  Shore  Signal  Rules. 


Mr.  Azel  Ames,  Jr.,  Signal  Engineer  of  the  Lake  Shore  &  Mich- 
igan bouiliern,  has  issued  a  new  book  of  rules  governing  the  use 
of  intfilccKing,  block  and  train  order  signals,  and  the  rules  are  to 
go  into  t-.u'ct  on  the  tirst  ol  Augu-st.  The  book  opens  with  a  "gen- 
eral notice"  and  "general  rules,"  like  the  Stand.inl  Code  of  Train 
Kules.  loiiowing  the  definitions  and  "principles  ot  location,"  come 
the  Inierlocking  rules  numbered  301  to  388.  Nos.  321  to  338  are 
for  engi.emen  and  trainmen,  and  341  to  388  for  signal  men.  One 
of  the  'principles  of  location"  is  that  the  upper  arm  governs  the 
main  or  superior  route;  the  lower  arm  inferior  diverging  routes, 
and  the  "middle  arm"  (if  any)  any  important  branch  or  connection. 
Interlockicg  semaphores  have  a  movement  of  60  deg. 

Enginemen  must  know  the  indication  of  all  fixed  signals  before 
passing  them — which  must  be  a  rather  difficult  thing  to  accomplish 
with  distant  signals  when  running  at  high  speed  in  a  fog.  At 
railroad  crossings,  drawbridges,  junctions  and  train  order  offices 
enginemen  will  "require"  the  fireman  to  observe  and  communicate 
the  ir.dication  of  all  signals.  Where  fixed  signals  are  in  use  train- 
men must  not  give  clear  hand  signals  as  against  the  indications  of 
the  fixe  1  signals.  Signal  men  report  to  and  receive  instructions 
from  the  division  superintendent  or  chief  despatcher:  but  to  the 
signal  engineer  regarding  the  care  and  handling  of  the  apparatus. 
Signals  must  be  restored  to  normal  "as  soon  as"  the  train  or  engine 
has  passed  them.  Interlocking  stations  which  have  not  a  separate 
train  order  or  block  signal  must  have  green  flags  and  lanterns 
ready  tor  immediate  use. 

Block  Signals. — Llnder  this  head  the  principles  governing  loca- 
tion are.  in  so  far  as  they  apply,  those  governing  the  location  of 
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Slow  Signs  on  Double  Track   (Left-hand   Movement) — Lake  Shore 
&  Michigan  Southern. 

Interlocking  signals.  The  rules  are  numbered  411  to  4S0  for  tele- 
graph b.cck  and  501  to  551  for  automatic.  Block  signals  may  be 
used  as  train  order  signals,  and  interlocking  signals  may  be  used 
as  block  or  train  order  signals.  The  principal  telegraph  block-sig- 
nal rule  is  given  in  two  forms;  one  allowing  permissive  blocking 
and  the  other  not.  The  time-tables  specify  which  of  these  rules  is 
to  be  used  at  any  given  place.  Where  a  despatcher  authorizes  per- 
missive blocking  on  an  absolute  block  section,  he  will  direct  the 
signal  man  to  issue  a  caution  card  and  will  specify  a  number  to 
be  entered  on  the  card.  Automatic  signals  are  classed  as  permis- 
sive signals  and  automatic  semaphore  arms  have  a  pointed  end. 
When  such  a  signal  indicates  stop  the  train  or  engine  must  be 
stopped,  and,  "after  having  stopped"  may  proceed  with  caution,  etc. 
Slow  signs  are  described  in  a  short  chapter  by  themselves. 
The  slow  sign  is  a  low  signal  of  banner  type  and  a  signal  of  similar 
shape  is  fixed  at  the  point  where  trains  may  resume  full  speed. 
The  slow  sign  is  painted  green  on  its  face  and  has  a  numbered 
plate  indicating  the  speed,  in  miles  per  hour,  at  which  trains  may 
run.  The  sign  indicates  that  the  track  3,600  ft,  distant  is  unsafe 
for  high  speed.  Release  signs  are  painted  white.  The  arrange- 
ment of  slow  signs  on  double-track  (left-hand  movement)  is  shown 
in  the  accompanying  drawing.  In  the  book  the  drawing  is  suitably 
colored.  There  are  also  about  20  pages  of  colored  illustrations  of 
high  and  low  semaphores,  pot  signals,  etc.  The  night  stop  indica- 
tion in  dwarf  signals  is  a  purple  light. 


Slow  Freight  Rates  in  India. 


BY  WILLIAM  A.  DRING, 
General  Traffic  Manager,  Elast  Indian  Railway. 
Treating  generally  of  the  railroads  in  India,  they  are  the  prop- 
erty of  the  State,  and  arc  worked  either  directly  by  the  State  or  by 
companies  constituted  for  that  purpose,  and  administering  the  lines 
under  contract  with  the  Secretary  of  State  for  India,  who  retains 
large  powers  of  control.  These  companies  receive  remuneration  for 
their  services  by  means  of  a  division  of  the  net  profits  after  payment 
of  the  working  expenses,  and  the  interest  charges  on  the  capital  ex- 


penditure, the  Government  reserving  to  itslf  the  lion's  share.  Thus- 
in  the  case  of  the  most  prosperous  railroad  worked  by  a  company, 
out  of  net  or  surplus  profits  for  a  year  amounting  to  £1,400,000 
sterling,  the  State  received  £1,260,000  and  the  company  the  bal- 
ance of   £140,000. 

The  following  particulars  for  ihe  railroads  in  India  during  the 
year  1903  are  given  in  the  form  adopted  by  llr.  Harry  Smart,  Secre- 
tary of  the  Railway  Clearing  House,  in  his  International  Railway 
Congress  paper  on  slow  freight  rates  in  the  United  Kingdom.  The 
year  taken  is  1903,  the  figures  for  1904  not  being  complete: 

(a)  Length  of  vallroads  worked   •JtJ.W.Jo  miles. 

( b)  Keceipts  per  mile   iiS91 

(c)  Cost  per  mile  of  maintenance  of  way,  works,  etc. . .     £100 

(d)  Expenditure  of  all  kinds,  per  mile £4:i4 

(e)  Proportion  per  cent,  ot  expenses  to  receipts 47.5 

The  receipts  from  coaching  traffic  are  about  one-third  of  the 
whole,  and  from  merchandise  and  mineral  traffic,  taken  together, 
about  two-thirds.  The  total  weight  carried  of  merchandise  and  coal, 
including  stores  for  consumption  on  the  several  railroads,  was  47,- 
684,000  tons,  and  the  average  distance  per  consignment  carried,  or 
the  average  lead  of  the  traffic  as  a  whole,  was  160  miles. 

It  should  be  stated  that  in  the  year  1904  there  was  a  great  ad- 
vance in  the  prosperity  of  Indian  railroads,  and  it  is  estimated  that 
when  the  detailed  figures  of  working  are  published,  they  will  show 
in  gross  receipts  an  advance  over  1903  of  not  less  than  10  per  cent., 
with  a  reduction  in  the  proportion  per  cent,  of  expenses  to  receipts. 
This  prosperity  has  enabled  the  State  to  develop  its  program  for 
the  enlargement  of  the  railroad  system  in  India,  and  the  improved 
equipment  of  existing  lines. 

The  greatest  average  annual  construction  of  railroads  in  India 
was  during  the  first  Viceroyalty  of  His  Excellency  Lord  Curzon, 
from  1899  to  1903,  when  the  average  actual  mileage  opened  per  year 
was  as  nearly  as  possible  1,000  miles.  During  the  last  year  of  the 
series  it  was  arranged  to  construct  over  1,250  miles. 

GOVERNMENTAL   CO.NIEOL   OVER    RATES. 

The  initial  control  exercised  by  the  Government  ol  India  over 
rates  for  the  carriage  of  merchandise  and  coal  is  by  means  of  a  scale 
laying  down  the  maximum  and  the  minimum  rates  which  may  be 
charged  for  the  various  commodities.  The  scale  may  be  summarized 
as  follows,  it  being  premised  that  one  pie  equals  one-twelfth  of  a 
penny,  and  a  maund  one-tweniy-eighth  of  a  ton  of  2,240  lbs. 

Pie  pr  md..  pr  mile. 

Maximum.  Miaimum. 
Coal,    wheat,    other    grain,    oil-seeds,    jute, 

salt  &  other  artic.cs  of  low  vaiue  iron.  is  Vio 

Ordinary  commodities Between     I3  and  1  % 

There  are  powers  allowing  special  treatment  of  articles  of  excep- 
tional bulk  in  regard  to  weight,  such  as  loose  cotton,  heavy  articles, 
such  as  boilers,  and  articles  of  exceptional  value,  such  as  specie  or 
bullion. 

The  highest  charge  allowed  is,  therefore,  twenty-eight-twelfths, 
or  2i'3  pennies  per  ton-mile  of  2,240  lbs.,  and  the  lowest,  1/10  of  this 
amount,  or  .233  of  a  penny,  somewhat  less  than  one  farthing  per  ton- 
mile.  The  average  actual  charge  made  in  1903  on  the  total  merchan- 
dise and  coal  traffic  of  all  Indian  railroads,  taken  together,  was  .47 
penny  per  mile  per  ton  of  2,240  lbs.,  or  .41  penny  per  mile  per  ton  of 
2,000  lbs. 

Confined  within  the  maximum  and  minimum  charges,  there  are 
separate  standard  classiflcaiions  for  ordinary  merchandise  and  for 
coal.  In  regard  to  the  great  majority  of  ordinary  items  of  merchan- 
dise, there  is  uniformity  of  classification  on  the  different  ];ailroad 
systems,  but  for  raw  agricultural  products,  salt,  iron,  gunny,  kero- 
sene oil.  etc.,  forming  the  bulk  of  the  ordinary  merchandise  traffic, 
each  principal  system  has  its  own  scale. 

The  standard  classification  for  ordinary  merchandise  has  re- 
mained unaltered  for  a  number  of  years,  the  requirements  arising 
from  time  to  time  for  reduction  in  charges  having  been  met  by  the 
quotation  of  special,  or  station-io-station,  rates,  always  within  the 
limits  laid  down  by  the  Government  of  India.  The  scale  of  charge 
to  the  consignor  is  in  this  way  being  constantly  reduced. 

For  ordinary  commodities  there  is  no  differential  treatment  or 
lowering  of  rates  as  the  mileage  is  increased.  With  agricultural 
produce  and  other  articles  of  low  value  this  treatment  is  adopted. 
The  following  standard  classification  in  force  on  the  East  Indian 
Railway,  which  carries  a  heavier  traffic  than  any  other  line  in  India, 
may  be  taken  as  to  "Special"  class  (principally  agricultural  pro- 
duce) goods  as  applying  approximately  throughout  the  trunk  lines 
of  India,  and  as  to  ordinary  commodities,  as  actually  so  applying: 

Special   Class. 

I'ie  per  md.  per  mile. 

For  first   hundred   miles    .3333 

For  extra  distances,  about  100  up  to  450 .17 

For  extra  distances  above  450  miles .12 

Ordinar)/  Commodities. 

' Kate , 

h  irst   class   1^  pie  per  md.,  per  mile. 

Second    class    v>     "  "  " 

Third   class    %     "  ••  •■ 

Fourth  class   %     "         "  •• 

Fifth  class 1 

The  comodities  included  in  higher  classes  than  the  second,  which 
pays  as  nearly  as  possible  1  penny  per  ton-mile  of  2.000  lbs.,  form  a 
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Tery  small  proportion  of  the  whole  traflnc.  The  rates  given  in  the 
•ordinary  commodity  schedule  are  the  highest  allowed  by  the  Govern- 
ment control,  for  each  class.  The  reductions  below  the  respective 
scales,  within  the  Government  minimum  of  ^e  Pie  per  md.  per  mile, 
are,  generally  speaking,  by  means  of  station-to-station  quotations. 

Terminals  may  be  added  varying  between,  say,  seven  pence  and 
half  a  crown  per  ton,  the  average  probably  being  between  one  shilling 
and  one  shilling  and  sixpence.  These  terminals  are,  however,  fre- 
quently reunited,  especially  in  the  case  of  traffic  carried  over  consid- 
erable distances.  For  the  terminal  chai'ge  made,  loading  and  unload- 
ing are  performed  by  the  railroad;  but  there  is  no  cartage  or  other 
delivery  off  tlie  premises,  except  in  a  few  isolated  cases,  consignors 
and  consignees  being  left  to  perform  these  services  themselves. 

In  addition  to  the  control  exercised  by  Government  by  means 
of  maximum  and  minimum  rates,  the  power  is  retained  of  ordering 
specific  quotations  if  considered  to  be  required,  though  such  power 
has  not  in  the  experience  of  the  writer  been  ever  used,  and  altera- 
tions in  rates  are  scrutinized  by  Government  officers  at  the  head- 
quarters of  the  several  lines.  Every  change  in  charge  must  be  in- 
cluded in  a  statement  submitted  monthly  for  scrutiny;  and  permis- 
sion must  be  obtained  from  the  local  Government  controlling  officer 
before  transfer  of  an  item  from  one  classification  to  another.  Every 
authorized  charge  is  included  in  a  printed  rate  book,  and  invoices 
are  checked  by  the  accounts  department.  An  invoiced  rate  not  given 
in  the  rate  book  is  objected  to,  and  for  each  alteration  in  the  rate 
book  or  tariff,  authority  must  be  shown.  At  the  present  time  there  is 
indication  of  a  relaxation  of  the  control  exercised  in  the  matter  of 
rates;  but  it  seems  probable  that  the  working  companies  when 
proposing  changes  of  great  importance  will,  even  though  they  may 
be  acting  within  their  powers  as  governed  by  the  standard  of  maxi- 
mum and  minimum  rates,  ascertain,  before  introducing  the  changes, 
the  views  of  the  Government  as  the  predominant  partner  in  the 
undertakings  placed  in  the  companies'  charge. 

Railroads  in  India,  as  regards  liability,  are  not  common  car- 
'riers,  but  are  bailees  for  hire.  They  are  required  to  take  the  same 
amount  of  care  of  goods  entrusted  to  them  for  carriage  as  a  man 
of  ordinary  prudence  would  take  of  his  own  property.  They  are 
further  allowed  to  relieve  themselves  of  this  liability  by  the  quota- 
tion of  reduced  rates  at  owner's  risk,  and  if  these  reduced  rates 
.are  accepted  by  the  consignor  the  railroad  is  freed  from  all  respon- 
sibility from  whatever  cause,  even  though  that  cause  may  be  the 
proved  neglect  or  dishonesty  of  the  servants  of  the  railroad.  There 
has  been  some  comment  on  the  extent  to  which  freedom  from  lia- 
bility is  carried.  Certain  articles  of  special  value,  such  as  those 
of  which  gold  or  silver  forms  part,  and  Cashmere  shawls,  are  "ex- 
cepted"; that  is,  the  railroad  incurs  no  liability  for  their  loss  or 
<Jamage. 

REDUCED    KATES    FOB   WAGOX    LO,\DS. 

In  India  special  attention  is  paid  to  the  securing  of  good  wagon 
loads.  The  carrying  capacity  of  wagons  is  higher  than  on  Eng- 
lish lines,  the  standard  gross  load  of  four-wheeled  wagons  built 
<luring  the  last  ten  years  being  for  the  broad  gage  (5  ft.  6  in.),  24 
tons,  of  which  the  net  load  is  16  or  17  tons.  Certain  railroads  are 
now  increasing  the  load  of  four-wheeled  wagons  to  28  tons,  of 
which  the  net  load  is  20  tons.  In  order  to  make  full  use  of  the  in- 
dividual wagon  capacity,  the  practice  is  growing  of  offering  reduced 
rates  for  consignments  of  weights  suited  to  the  wagon  capacity. 
The  Calcutta  export  trade  in  wheat  and  seeds  was  till  a  year  ago 
■carried  in  multiples  of  25  tons,  each  consignment  taking  two  wagons; 
but  the  offer  of  a  reduced  rate  by  about  6  per  cent,  for  30-tons  lots 
has  been  quite  successful,  and  at  the  present  time  the  two  wagons 
which  formerly  carried  25  tons  are  taking  30  tons,  and  the  reduction 
of  6  per  cent,  in  charge  has  brought  an  increase  of  20  per  cent,  on 
the  wagon  load.  For  1903  the  average  load  of  a  loaded  goods  ve- 
hicle, on  the  principal  railroads,  varied  between  7  tons  and  9  tons,  ex- 
cluding mineral  tralfic  of  which  the  average  load  is  considerably 
greater.  Taking  into  consideration  empty  running,  the  average  load 
varied  between  5  tons  and  evi  tons. 

With  the  same  object  of  inducing  full  use  of  the  wagon  ca- 
pacity, charges  are  quoted  per  wagon  load  of  a  particular  com- 
modity, the  consignor  gaining  an  advantage  as  compared  with  maund 
rates  if  he  puts  in  a  good  load.  This  principle  has  not  so  far  been 
applied  to  wagons  with  mixed  loads  of  different  commodities,  where 
a.  middle-man  steps  in  and  shares  with  the  consignor  the  advantage 
of  reduced  freight  charges. 

Group  rates  for  the  principal  commodities  are  coming  into  favor 
in  India.  Although  there  are  exceptions  of  great  importance,  there  is 
general  acceptance  of  the  "differential  rate,"  under  which,  on  the 
same  length  of  line,  the  charge  for  the  lesser  distance  shall  not  ex- 
ceed that  for  the  gi'eater. 

COAL. 

The  charges  for  the  carriage  of  coal  have  received  special  atten- 
tion, and  during  the  last  15  years  there  have  been  two  reductions  in 
the  scale  of  rates,  of  great  importance.  Before  the  first  reduction, 
British  coal  was  imported  into  Calcutta  in  considerable  quantities, 
although  coal  of  good  quality  was  being  raised  at  collieries  having 
direct  railroad  communication,  situated  within  130  miles  of  Calcutta, 


while  all  other  ports  were  supplied  exclusively  with  British  or  for- 
eign coal.  The  export  of  coal  from  Calcutta  was  unknown.  At  the 
present  time  practically  all  the  coal  consumed  in  India  is  mined  in 
India,  and  large  exports  are  made  to  Colombo,  Singapore,  and  other 
external  ports.  Excluding  bunker  coal,  there  were  shipped  from 
Calcutta  in  1904  over  2,000.000  tons  of  coal. 

The  principal  collieries  are  situated  on  the  line  of  rail  at  an 
average  distance  of  about  150  miles  from  Calcutta.  These  collieries, 
in  addition  to  sending  to  the  port,  consign  coal  over  long  distances  to 
the  interior,  at  present  principally  for  railroad  consumption.  Prob- 
ably more  than  a  quarter  million  of  tons  are  sent  over  distances  ex- 
ceeding 1,000  miles. 

The  collieries  so  far  opened  out  in  India,  other  than  those  near 
to  Calcutta,  are  not  of  very  great  importance,  the  raising  for  1903 
having  been  about  1,000,000  tons  only. 

The  first  of  the  two  reductions  referred  to  In  the  opening  por- 
tion of  this  paper  having  proved  most  successful  in  establishing 
an  altogether  new  trade,  the  second  reduction  to  the  present  scale, 
was  decided  upon  with  the  view  of  affording  an  impetus  to  the  ex- 
port trade,  and  also  to  assist  coal  in  replacing  wood  and  other  de- 
scriptions of  fuel  at  long  distances  in  the  interior.  The  scale  is  here 
given : 


For  all  distances  up  to  7."i  miles,  lnclusi\-e.  ..  . 
Plus  for  any  distance  in  excess  of : 

7.5  miles,  and  up  to  liuO  miles,   inclusive.  . 

200  miles,  and  up  to  4.'30  miles,  inclusive. 

4.50  miles,  and  up  to  1,000  miles,  inclusive 


Per  md.,  per  mile. 
11.14  pie. 


0.12  " 
0.1  " 
0.09    " 


The  total  charge  being  subject  to  the  minimum  fixed  by  Govern- 
ment of  1/10  pie  per  md.  per  mile,  or  something  under  one  farthing 
per  ton-mile  of  2,240  lbs.  The  scale  shows  that  even  during  the 
first  miles  of  its  carriage,  coal  is  charged  at  less  than  one-third  of  a 
penny  per  ton-mile  of  2,240  lbs.,  while  for  every  mile  over  450  the 
charge  is  reduced  as  low  as  one-fifth  of  a  penny  per  ton-mile. 

In  order  to  assist  the  export  of  coal,  a  rebate  of  20  per  cent,  is 
given  off  tariff  rates.  The  value  of  coal  as  exported  from  Calcutta 
may  be  taken  at  9s.  6d.  per  ton  of  2,240  lbs.,  f.  o.  b.;  that  is  to  say, 
including  cost  of  coal,  carriage  over  150  miles  by  rail  and  shipment 
charges.  Coal  is  charged  at  owner's  risk,  and  is  loaded  and  unloaded 
by  sender  and  consignee.  The  charges  which  have  been  given  apply 
generally  throughout  the  principal  colliery  districts. 

So  far  as  concerns  coal,  Indian  railroads  have  a  clear  and  con- 
cise tariff,  without  complications.  There  are  no  special  station-to- 
station  rates,  and  everything  is  according  to  the  one  scale,  except 
where,  under  agreement,  the  longer  route  between  the  same  points 
has  equalized  with  the  shorter,  the  charges  in  these  cases  being  cal- 
culated by  the  scale  on  the  shorter  route.  This  simplicity  is  ren- 
dered possible  by  the  circumstance  that  there  is  only  one  principal 
source  of  supply,  and,  therefore,  no  competition  between  different 
sources  of  supply  competing  for  the  trade  of  the  markets  of  con- 
sumption. 

SPECIAL  QUOTATIONS. 

For  raw  agricultural  products  there  are  probably  not  more  spe- 
cial quotations  than  the  importance  of  the  traffic  warrants.  Here 
there  are  both  competing  sources  of  supply  and  competing  marts  of 
distribution. 

For  ordinary  and  unimportant  articles,  however,  a  mass  of  sta- 
tion-to-station rates  and  exceptional  conditions  has  sprung  up  for 
the  reason  that  there  has  been  no  general  revision  of  classification, 
but  individual  treatment  of  each  of  some  thousands  of  commodities. 
On  pages  37  and  38  of  the  paper  by  Mr.  Mange,  Assistant  Traffic  Man- 
ager, Orleans  Railway,  it  is  shown  that  a  similar  growth  of  special 
quotations  on  the  Paris,  Lyons.  Mediterranean  Railroad  has  been  met 
by  reductions  in  scale,  and  abolition  of  the  bulk  of  the  station-to- 
station  rates.  The  reduction  of  the  scale  necessarily  could  not  be 
to  the  level  of  the  lowest  special  quotation,  and  we  are  told  that 
while  those  who  profited  by  the  general  reduction  kept  silent,  the  suf- 
ferers b^  the  increases  protested  energetically,  so  that  although  the 
reform  was  a  considerable  step  in  advance,  it  appeared  to  give  rise  to 
nothing  but  discontent. 

There  was  the  difficulty  in  making  the  alterations  In  the  tariff  of 
the  French  line,  that  commodities  of  the  first  importance  came  un- 
der revision;  but,  as  it  has  been  endeavored  to  show  in  this  note,  on 
Indian  lines  the  scale  for  the  charge  of  coal  is  simple,  and  agricul- 
tural products  have  not  undue  complications,  though  there  are  prol)- 
ably  a  number  of  station-to-station  rates  which,  at  one  time  neces- 
sary, have  served  their  purpose  and  could  be  withdrawn.  Of  the  five 
ordinary  classes,  it  is  probable  that  a  readjustment  in  scale  could  be 
arrived  at  for  the  three  higher  classes,  which,  without  having  any 
seriously  detrimental  effect  on  revenue,  would  enable  the  great  bulk 
of  the  station-to-station  rates  to  be  withdrawn  without  causing  dis- 
content to  consignors.  The  same  remarks  apply  in  a  less  degree  to 
the  two  lower  classes  of  ordinary  goods.  Here  larger  interests  are 
concerned,  both  for  the  consignor  and  for  the  railroad.  Profiting  by 
the  experience  of  the  French  line,  important  station-to-station  rates 
would  be  preserved:  but  with  a  small  reduction  in  scale  a  large 
number  of  special  quotations  would  disappear.     The  subject  of  sim- 
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pllflcation  of  goods  tariff  is  now  Iiaving  the  attention  of  the  Indian 
Railway  Conference  Association. 

ro.SSIIlLE   DKVELOPMK.NTS. 

The  question  of  slow  freight  rates  for  Indian  railroads  is  at  pres- 
ent In  an  interesting  position.  While,  as  already  shown  in  this  note, 
the  powers  given  to  the  managements  of  the  various  lines  by  the 
Government  which  owns  the  lines  permit  a  maximum  charge  on  high 
class  goods  of  2%  pennies  per  ton-mile,  and  on  coal  and  low-class 
goods  a  maximum  of  one-third  of  this  amount,  or  .77  penny  per  ton- 
mile;  and  forbid  a  lower  charge  than  .38  penny  for  high-class  goods, 
and  than  .23  penny  for  coal  and  low-class  goods,  the  average  charge 
in  1903  on  all  Indian  railroads  taken  together,  was  for  all  merchan- 
dise, including  coal,  under  .5  penny  per  ton-mile,  and  for  coal  taken 
by  itself  .26  penny  i)er  ton-mile.     The  average  charge  made  is  thus 


large;  but  it  is  submitted  that  different  minimum  rates  based  on 
cost  of  working  could  be  laid  down  for  the  larger  systems,  and  a 
general  minimum  for  the  smaller,  and  that  such  a  procedure  would 
be  both  fair  to  the  consignor  whose  goods  are  to  be  carried,  and  in 
the  interests  of  Government  as  owning  the  railroads. 


Steel  Car  for  New  York  City  Railway. 

For  some  time  past  there  has  been  a  growing  tendency  on  the 
part  of  railroad  officials  to  consider  the  use  of  steel  in  the  construc- 
tion of  passenger  cars  on  the  ground  that  it  increased  safety  for 
the  occupants  and  offered  a  possible  decrease  of  weight,  and  be- 
cause such  a  construction  w-as  in  accord  with  modern  advancement. 
Until  recently,  however,  comparatively  little  has  been  done  in  the 


Steel  Street  Car  for  the   New  York  City   Railway. 


out  of  all  proportion  nearer  to  the  minimum  than  to  the  maximum 
allowed,  the  result  being  brought  about  by  the  low  rates  levied  on 
coal  carried  for  export  or  over  long  distances  to  the  interior,  and  on 
grain  and  seeds  carried  to  the  ports  of  Calcutta,  Bombay  and  Kur- 
rachee.  Many  of  these  rates  are  actually  down  to  the  minimum  al- 
lowed of  .23  penny  per  ton-mile. 

Until  the  commencement  of  the  present  decade,  the  Government 
of  India  as  a  proprietor  and  guarantor  of  railroads  was  losing  large 
sums  of  money  annually  on  the  working  of  the  lines  as  a  whole,  but 
for  four  years  in  succession  there  has  been  a  surplus,  and  there  has 
been  such  steady  progress  that  it  may  be  hoped  that  for  the  future 
the  position  will  constantly  be  of  income  greater  than  expenditure. 
It  is.  however,  by  no  means  the  case  that  all  roads  earn  sufficient  to 
^cover  their  working  expenses  and  the  interest  on  capital  outlay.  The 
statistics,  indeed,  show  that  of  a  total  mileage  of.  say,  27,000,  only 
about  10,000  miles  are  being  worked  at  any  profit,  and  only  about 
5,000  miles  at  any  considerable  profit.  Carrying  the  examination  a 
step  further,  it  is  seen  that  the  system  of  about  2,250  miles  from 
which  the  largest  share  out  of  all  proportion  of  the  profits  comes,  is 
that  which  charges  the  lowest  rates,  this  system  being  specially  fa- 
vored in  the  matter  of  gradients,  coal  and  a  steady  traffic,  so  th'at  the 
cost  per  ton-mile  carried  is  much  lower  than  on  other  Indian  lines. 

lO.ST    I'Kli    TOX-.\tILE. 

In  India  there  are  accurate  statistics  of  ton  miles,  and  a  rough 
and  ready  method  has  been  adopted  of  apportioning  the  cost  of  work- 
ing between  coaching  and  goods  traffic.  This  method  is  open  to  just 
criticism,  but  for  the  purpose  of  comparison  between  different  lines 
may  be  accepted  without  fear  of  gi-eat  error,  the  proportion  of  goods 
and  coaching  traffic  to  the  whole  on  important  railrads  not  being 
dissimilar.  There  are  three  principal  ports  to  be  served— Calcutta. 
Bombay  and  Kurrachee.  Working  on  an  average  for  five  years,  and 
assuming  the  cost  of  carriage  to  Calcutta  as  1  per  ton-mile,  the  cost  to 
Bombay  is  l.si  and  to  Kurrachee  1.80. 

The  present  minimum  charge  of  .23  penny  per  ton-mile  is  acting 
as  a  restraint  on  the  operations  of  the  managements  to  which  Gov- 
ernment has  entrusted  the  working  of  its  railroads,  and  it  seems 
probable  that  in  the  early  future  the  Government  may  consider 
whether  the  minimum  can  be  reduced.  There  will  then  be  the  problem 
whether,  as  hitherto,  there  shall  be  one  minimum  for  all  alike,  or 
whether  the  cheap  working  line  shall  be  allowed  to  charge  a  lower 
rate  than  the  system  whore  the  prevailing  conditions  do  not  permit 
of  the  same  e<'onomy.  In  other  words,  whether  the  cost  of  working 
shall  be  taken  into  consideration  in  fixing  the  minimum  rate  which 
may  be  quoted  by  the  different  .systems.  It  is  too  much  to  expect 
that  there  shall  l)e  a  different  minimum  for  each  railroad,  small  and 


Interior  of  Steel  Street  Car. 

way  of  a  practical  application.  Steel  has  crept  into  passenger  car 
construction  to  a  limited  extent  in  details,  such  as  body  bolsters,  car- 
lines,  trusses  and  the  like,  but  it  was  not  until  the  subway  cars 
were  built  that  an  all-steel  construction  was  used  to  any  extent, 
though  cars  had  been  designed  and  built  with  steel  framing  a  num- 
ber of  years  ago. 

Following  closely  on  the  construction  of  the  all-steel  cars  for 
the  New  York  subway,  and  those  with  pressed  steel  underframing 
for  the  Brooklyn  Rapid  Transit,  a  car  has  been  built  by  the  Pressed 
Steel  Car  Co.  for  the  New  York  City  Railway  and  placed  in  service 
on  the  Broadway  run,  that  is  built  of  steel  throughout.  A  controlling 
reason  for  the  construction  of  the  car  was  to  obtain  one  that  would 
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avoid  all  danger  of  fire  through  accidental  short  circuiting  or  other 
causes. 

In  the  car  under  consideration,  no  wood  has  been  used  at  all  ex- 
cept for  a  portion  of  the  window  sash,  the  linings  of  the  window 
posts,  the  roof,  ceiling  and  floor  matting  strips,  and  these  have  been 
thoro'ighly  treated  with  a  fireproofing  compound.  In  general  ap- 
pearance the  car  bears  a  close  resemblance  to  the  wooden  cars  of 

the  same  class,  and  this  has 
been  sought  throughout  the  de- 
sign;   the  bottom  heads  of  the 

-      I      ■  1 — -J    rivets  on  the  paneling  and  win- 

2~i — i*^  5— "^  h--^T~--'  i     dow  posts  alone  serving  to  in- 

'    ■  ILsssriii— t^^==r~-.l  '     I     dUcate    the    fact    that   the    tar 

is  built  of  steel. 

The  body  is  28  ft.  long  and 
the  over-all  dimension  is  37  ft. 
1  In.  to  the  outside  of  the  plat- 
form and  sill.  Complete  with 
the  trucks  the  car  weighs  about 
the  same  as  a  wooden  car  of  the 
same  type.  As  with  other  de- 
signs coming  from  the  Pressed 
Steel  Car  Co.,  pressed  steel 
is  extensively  used  throughout 
the  frame,  and  this  applies  not 
only  to  the  underframing  but 
the  superstructure  as  well.  The 
side  and  end  sills  are  of  pressed 
channel  shapes,  and  the  former 
are  tied  together  at  intervals 
by  cross-tie  beams  extending 
from  side  to  side  and  formed 
with  closed  ends  that  are  riveted  to  the  side  sills.  The  intermediate 
sills  are  built  up  of  pressed  channel  sections  that  are  riveted  to 
the  cross  beams,  as  shown  on  the  plan. 

As  the  car  is  carried  by  the  Brill  maximum  traction  side  bearing 
trucks,  wherein  the  whole  load  rest';  upon  the  side  bearings,  no  body 
bolsters  are  required,  but  a  stiffening  cross-brace  is  use  above  the 


Part     End     Elevation     and     Cross- 
Section  of  Steel  Street  Car. 


tions  in  this  way,  provision  has  been  made  for  repairing  any  portion 
of  the  side  that  may  be  damaged  without  disturbing  the  yninjured 
portion  of  the  car;  thus  materially  reducing  the  expense  of  repairs. 
The  ceilings  and  interior  finish  is  of  fireproofed  composite  board, 
so  that  the  general  appearance  of  the  standard  car  has  been  main- 
tained. 

The  total  width  of  the  car  over  the  belt  rail  is  7  ft.  9  in.  and 
the  height  of  the  monitor  roof  above  the  rail  is  11  ft.  The  other 
general  dimensions  will  be  found  upon  the  line  engravings  of  the 
elevations  and  plan,  while  the  reproductions  of  the  photographs  give 
a  clear  idea  of  the  outside  and  interior  appearance. 


A   Study  of  the   Walschaert   Valve    Motion.* 


Bv  w.  rFrrz.NEH. 

The  object  of  the  following  study  was  to  enable  a  valve  motion 
to  be  designed  on  paper  to  a  convenient  scale  and  with  sufficient 
certainty  to  render  it  unnecessary  to  test  the  design  on  a  model. 
The  best  method  of  procedure  is  to  investigate  the  influence  of  each 
member  by  means  of  an  adjustable  model.  The  model  u^ed  for  the 
purpose  was  made  half  size,  in  accordance  with  the  scheme  shown 
in  Fig.  1.  The  dimensions  given  are  in  millimeters.  The  design 
was  made  up  from  a  Muller  valve  diagram,  the  size  of  the  resultant 
eccentric  being  determined  from  the  assumed  curve  for  80  per  cent, 
cut-off. 

The  important  phase  points  in  the  steam  di.stribution  were 
determined  by  means  of  valve  ellipses  drawn  directly  by  the  model. 
The  valve  stem  carried  a  pencil  while  the  paper  was  carried  on  a 
table  moved  at  right  angles  to  the  valve  by  a  reducing  motion  from 
the  crosshead.  By  laying  down  the  port  dimensions  on  the  ellipses 
thus  drawn,  all  the  points  of  steam  admis-sion  and  exhaust  were 
clearly  marked  for  both  sides  of  the  piston.  A  similar  recording 
device  connected  to  the  link  and  the  block  gave  a  record  of  the 
slip  of  the  block,  in  order  to  determine  the  effect  of  the  suspension 
of  the  radius  rod  on  the  slip. 

The  information  as  to'the  steam  distribution  obtained  from  the 
valve  ellipses  is  recorded  in  the  .so-called   curves  of  errors,  which 


Plan  and  Side  Elevation  of  Pressed  Steel  Street  Car  for  New  York  City  Railway. 


ends  of  the  side  bearing  castings.  The  general  arrangement  of  the 
framing  of  the  platform  bears  a  close  resemblance  to  that  of  the 
ordinary  wooden  car.  The  belt  rail  is  also  of  pressed  steel,  whose 
section  will  be  readily  understood  by  a  reference  to  the  side  eleva- 
tions of  the  car,  The  paneling  is  formed  of  steel  plates  extending 
from  the  bottom  of  the  side  sill  to  the  belt  rail,  where  there  is  a  di- 
vision, the  panels  between  the  belt  and  the  window  rail  being  separ- 
ated from  those  below.     By  making  the  panels  and  belt  rail  in  sec- 


give  a  direct  criticism  of  any  design  of  gear.  These  curves  of 
errors  show  the  differences  between  the  steam  distribution  at  the 
head  end  and  that  at  the  crank  end.  The  cut-off  in  the  crank  end 
is  taken  as  an  abscissa,  and  the  ordinates  give  the  amounts  which 
must  be  added  to  the  admission,  exhaust,  etc..  to  get  the  correspond- 
ing value   for  the  head   end   with   the  same  valve  setting.     Conse- 

•Translated  by  Lawford  H.  Fr^  from  the  Zeitschrift  dea  Terein  Deutschn 
lngritieur€t  March  25,  1905. 
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quently  an  Ideal  valve  motion  will  give  a  series  of  straight  lines  on 
the  horizontal  axis. 

Test  Series  A. 
The  valve  motion  was  as  shown  in  Fig.  1.  The  valve  ellipses, 
which  are  shown  in  Fig.  2,  are  not  irregular  when  compared  with 
those  from  other  valve  motions,  but  they  show  some  considerable 
variations  in  the  steam  distribution.  From  the  curves  of  errors 
in  Fig.  3  it  will  be  seen  that  the  cut-off  was  only  the  same  on  both 
sides  when  running  backwards  at  a  cut-oft  of  29  per  cent.  The 
greatest  difference  between  the  two  sides  is  nearly  7  per  cent.,  and 
the  other  points  in  the  distribution  show  similar  variations. 

Fbryrand  F^rCenf  Backtrarcf 
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Fig.  17. 

When  running  forward  the  cut-off  on  the  head  end  is  always 
too  early  and  it  might  therefore  be  thought  advisable  to  shift  the 
position  of  the  valve  so  as  to  change  the  position  of  the  ellipses 
in  relation  to  the  port  openings  and  thus  increase  the  time  of  ad- 
mission on  the  head  end.  This  can  only  be  done  at  the  expense  of 
the  previously  constant  lead. 

Test  Series  B. 

In  order  to  increase  the  admi&sion  at  the  head  end  it  is  neces- 
sary to  move  the  valve  towards  the  crank  and  the  valve  stem  must  be 
shortened.  The  lead  is  changed  by  double  the  amount  of  the  short- 
ening which  in  the  tests  amounted  to  about  Vi«  in.  The  curves 
in   Fig.   4   show   the   results  of  the   change.     The   forward   motion 


shows  the  desired  improvement  in  equalizing  the  cut-offs  which 
are  the  same  at  two  points.  In  backward  motion  the  results  are 
worse  than  before,  but  undoubtedly  the  greatest  defect  is  the  con- 
siderable variation  in  the  points  of  preadmission.  Figures  3  and 
4  show  what  influence  a  wrongly  placed  valve  will  have  on  a  motion 
otherwise  correctly  designed. 

The  desired  improvement  cannot  be  obtained  in  the  way  tried, 
and  instead  of  changing  the  position,  it  is  necessary  to  change  the 
motion  of  the  valve. 

Test  Series  G. 

By  closely  examining  the  valve  curves  it  will  be  seen  that  one 
side  is  more  strongly  curved  than  the  other,  that  is  the  valve  does 
not  travel  equal  distances  each  side  of  its  center.  This  cannot  be 
due  to  the  motion  transmitted   from   the  crosshead.   for  it  can  be 

e^,-^,irrl  Per  Cent  Backyyard 
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seen  in  Fig.  2,  that  with  the  block  in  mid-position  the  ellipse  is  con- 
tracted to  an  alrao.st  straight  line  and  the  lead  is  the  same  on  both 
sides.  The  difference  in  the  travel  of  the  valve  in  the  two  direc- 
tions is  due  to  the  angularity  of  the  eccentric  rod  as  shown  in  Fig.  5. 
It  was  therefore  attempted  to  counteract  this,  as  shown  in  Fig.  6, 
by  shortening  the  eccentric  rod  so  that  the  throw  of  the  link  is  the 
same  on  both  sides  of  its  central  position.  With  this  arrangement 
when  the  main  crank  i.s  at  the  dead  points  the  link  is  moved  from 
Its  central  position  by  the  amount  L  (1—  cos  d).  where  L  is  the 
length  of  the  eccentric  rod  and  ^  the  angle  this  rod  makes  with 
the  horizontal  when  the  main  crank  is  on  the   dead  point.     As  a 
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consequence  of  this  the  lead  changes  as  the  duration  of  admission 
Is  increased. 

The  error  curves,  Fig.  7,  show  that  the  distribution  is  better 
than  was  obtained  with  other  arrangements;  the  greatest  variation 
only  amounts  to  about  3.5  per  cent.  In  backward-  motion  the  dis- 
tribution is  good,  except  that  the  considerable  variation  in  the  lead 
is  a  disadvantage. 

Test  Series  D. 

The  attempt  was  made  to  influence  favorably  the  form  of  the 
valve  ellipses  by  changing  the  motion  given  to  the  valve  by  the 
cross-head.  At  the  same  time  a  procedure  was  tried  which  has  been 
widely  referred  to.  The  effect  of  the  angularity  of  the  connecting 
rod  on  the  motion  of  the  valve  can  be  counteracted  by  making  the 
crosshead  link  so  short  that  in  the  end  positions  its  horizontal  pro- 
jection is  shorter  than  the  real  length  of  the  link  by  the  amount 
L  (1— cos/j).  This  ariangement  is  shown  in  Fig.  8,  from  which  it 
will  be  seen  that  the  angle  at  which  the  link  works  is  very  un- 
favorable. The  valve  ellipses  are  shown  in  Fig.  9.  At  midgear  a 
line  is  produced  which  has  a  slight  downward  curve,  and  on  this 
the  other  curves  are  built  up  but  with  unequal  travel  in  the  two 
directions.  Fig.  10  shows  the  variations  in  the  steam  distribution 
which  are  large,  amounting  in  the  backward  motion  to  13  per  cent. 
Since  the  cut-off  is  always  too  late  on  the  head  end,  the  distribu- 
tion could  be  improved  by  lengthening  the  valve  rod,  but  this  would 
give  a  changeable  lead. 

A  shortening  of  the  eccentric  rod  as  in  the  Test  Series  C  gives 
no  important  change  in  the  error  curves.  This  arrangement  D 
shows  itself  to  be  undesirable  in  every  way.  The  direct  and  accu- 
rate transmission  of  the  cross-head  motion  to  the  valve  is  one  of 
the  most  important  advantages  of  the  Walschaert  valve  motion, 
and  anv  deviation  from  this  only  introduces  errors.  It  is  incor- 
rect to  attempt  to  counteract  the  angularity  of  the  connecting  rod 
in  the  valve  motion.  The  cross-head  link  should  be  taken  into  ac- 
count and  made  of  sufficient  length. 

Test  Series  E. 

An  improvement  in  the  steam  distribution  can  only  be  achieved 
by  overcoming  the  effect  of  the  angularity  of  the  eccentric  rod.  A 
simple  means  of  doing  this  is  to  move  the  point  C,  Fig.  11,  towards 
the  crank.  By  trial  a  point  can  be  found  for  C,  such  that  the 
angle.s  of  vibration  of  the  link  each  side  of  the  center  (C  E,  and 
C  D)  are  nearly  equal.  The  great  improvement  effected  by  this 
change  is  shown  in  the  curves  of  errors  in  Fig.  12.  In  the  forward 
motion  there  is  scarcely  anything  more  to  be  desired.  The  valve 
ellipses  which  are  reproduced  in  Fig.  13  are  almost  mathematically 
correct.  The  variations  in  the  distribution  in  the  backward  motion 
are  due  to  the  suspension  of  the  transmission  bar. 
Test  Series  F. 

In  all  the  previous  experiments  the  suspension  of  the  trans- 
mission bar  has  been  that  shown  in  Fig.  1.  The  choice  of  dimen- 
sions was  an  arbitrary  one.  In  order  to  improve  the  distribution 
the  end  A  of  the  suspension  link  should  be  carried  on  a  locus 
which  i.s  such  as  to  lead  to  the  expectation  of  good  results.  The 
construction  for  determining  such  a  locus  is  shown  in  Fig.  14. 
The  link  block  is  considered  to  work  without  slip,  and  the  end 
positions  of  the  point  B  are  determined  for  all  degrees  of  cut-off. 
From  these  points  with  the  radius  B  A.  the  length  of  the  suspen- 
sion link  arcs  of  circles  are  drawn.  The  points  of  intersection  lie 
on  the  dotted  curve,  which  has  its  concave  side  towards  the  cylin- 
der and  coincides  very  closely  with  a  circle  having  a  radius  B  D. 
If  the  suspension  link  has  its  end  A  carried  on  this  curve  the  valve 
will  move  very  nearly  correctly  in  all  positions. 

In  practice*  it  would  be  difficult  to  find  a  place  for  the  reverse 
shaft  in  the  neighborhood  of  the  cylinders  and  this  arrangement 
cannot  be  used.  The  curves  of  errors  have  been  drawn  in  Fig.  15 
and  show  how  close  the  distribution  is  to  being  the  same  at  both 
ends  of  the  cylinders.  The  variations  are  hardly  noticeable. 
Test  Series  O. 

In  practice,  where  it  is  necessary  to  have  the  reverse  shaft  in 
the  neighborhood  of  the  link,  the  point  A  must  be  carried  on  a 
circle  having  its  concavity  the  reverse  of  that  of  the  theoretical 
curve.  To  obtain  good  results  the  actual  circle  should  be  arranged 
so  as  to  be  in  contact  with  the  theoretical  curve  as  much  as  pos- 
sible, particularly  at  those  points  corresponding  to  the  most  usual 
points  of  cutoff.  Such  an  arrangement  is  shown  in  Fig.  14.  The 
curves  of  errors.  Fig.  16,  are  nearly  as  smooth  as  those  of  Fig.  15. 
Usually  the  angle  between  the  arms  on  the  reverse  shaft  cannot 
be  made  a  right  angle. 

Test  Series  H. 
It  is  of  interest  to  know  how  the  steam  distribution  is  influenced 
by  the  riding  of  the  engine  on  the  springs.  The  influence  cannot 
be  large  because  the  motions  taken  from  the  machinery  for  the 
movement  of  the  valve  are  all  at  right  angles  to  the  motion  due 
to  play  on  the  springs.  In  the  model  the  axle  was  raised  about 
three-quarters  of  an  inch,  corresponding  to  a  movement  of  1'.',  in. 
on  the  real  engine.  The  results  are  shown  in  Fig.  17,  which 
Is  otherwise  from  the  same  motion  as  Fig.  16.     The  variations  are 

•This  applies  with  more  force  to  Enropean  than  to  American  locomotives 
— Tbansl.itor. 


very  slight,  amounting  to  about  1.5  per  cent,  at  medium   cut-offs. 
The  lead  shows  a  slight  change. 

The  Slip  of  the  Block. 

The  slip  of  the  block  in  the  link  was  measured  by  the  apparatus 
described  above,  the  slip  is  reduced  in  proportion  as  the  suspen- 
sion link  is  correctly  carried.  In  the  te.sts  recorded  the  suspen- 
sions used  in  Test  Series  A  to  E  give  slips  up  to  about  l"-,,  in.  actual. 
In  Test  Series  F  the  slip  up  to  80  per  cent,  cut-off  was  only  %  in.; 
in  the  back  motion  the  slip  was  %  in.  at  60  per  cent,  cut-off  and 
IVg  in.  at  80  per  cent.  In  test  series  G,  which  would  represent 
the  actual  construction,  the  slip  was  about  Vs  in-  at  60  per  cent, 
cut-off  in  the  forward  motion,  and  about  1  in.  at  80  per  cent.  In 
the  backwards  motion  the  slip  ran  from  %  in.  to  1%  in.  It  may  be 
concluded  from  th.j  foregoing  that  the  slip  may  be  held  down  to 
a  very  small  amount  if  the  suspension  link  is  carried  approxi- 
mately in  the  proper  locus. 

For  purposes  of  comparison  Figs.  IS  and  19  are  given  to  show 
the  outline,  and  the  curves  of  error  of  the  cut-off  point,  of  the 
valve  motion  for  the  standard  4-4-0  compound  locomotive  of  the 
Prussian  State  Railways,  'this  motion  is  designed  for  the  forward 
motion  only  and  no  attention  is  given  to  obtaining  equal  points  of 
cut-off  in  the  backward  motion,  and  no  attempt  is  made  to  coun- 
teract the  angularity  of  the  eccentric  rod.  The  excellent  steam  dis- 
tribution in  the  forward  motion  and  the  small  slip  of  the  block  are 
obtained  by  slightly  shifting  the  point  about  which  the  link  turns. 

The  rules  which  should  be  observed  in  designing  a  new  valve 
motion  are  few  in  number  and  may  be  summarized  as  follows: 

The  movement  of  the  crosshead  should  be  transmitted  as  ex- 
actly as  possible  to  the  valve;  the  crosshead  link  should  be  made 
long  and  where  there  is  space  it  should  swing  about  a  central  hori- 
zontal position. 

The  influence  of  the  angularity  of  the  eccentric  rod  should  be 
overcome  by  moving  the  link  joint  towards  the  crank.  The  best 
position  can  be  found  by  trial,  as  two  or  three  points  usually  give 
the  required  solution.  By  this  means  very  short  eccentric  rods  can 
be  used  if  necessary.     The  throw  of  the  link  is  slightly  increased. 

In  locating  the  top  of  the  suspension  link  the  locus  method 
shown  in  Fig.  14  should  be  used. 


Railroad  ShoQ  Tools. 


Continued. 


PLAXEBS. 

The  accompanying  illustrations.  Figs.  1  and  2.  show  two  planers 
made  by  the  American  Tool  Works  Company,  Cincinnati,  Ohio.  The 
design  of  both  machines  is  practically  the  same,  the  only  difference 
being  in  the  size.     Fig.  1  shows  a  24-in.  x  24-in.  planer,  while  Fig. 


Fig.   1 — American   Tool   Works    24-in.x24-ln.   Planer. 

2  shows  a  33-in.  x  33-in.  machine.  The  beds  of  these  machines  are 
of  deep  pattern  and  are  made  extra  wide  between  the  Vs.  They  are 
strongly  braced  by  box  cross-girts  at  short  intervals  and  are  rigidly 
supported  by  short  legs.  The  bed  is  made  long  in  proportion  to  the 
table  length  and  the  tables  have  but  little  overhang  when  planing 
at  full  length.  The  central  portion  of  the  bed  where  the  gears  are 
mounted  and  where  the  strain  is  heaviest,  is  strongly  reinforced. 
The  V's  are  wide  and  are  lubricated  by  oil  rollers.  The  tables  are 
fitted  with  T  slots  extending  their  entire  length,  and  are  also  fitted 
with  an  improved  dirt-proof  device  which  protects  the  V's  from  dirt 
and  chips.    All  T  slots  are  cut  and  all  holes  are  drilled  and  reamed 
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from  the  solid  metal.  The  tables  are  provided  with  quick  return 
and  the  reverse  is  practically  void  of  all  shock  or  jar.  By  an  im- 
proved shifting  mechanism  the  belts  are  moved  from  one  pulley  to 
the  other  before  the  return  movement  belt  engages  the  other  pulley; 
thus  the  slipping  and  shrieking  of  the  belts  is  obviated.  A  safety 
locking  device  is  also  provided,  which  prevents  the  table  from  start- 
ing before  the  operator  is  ready.  The  back  dogs  are  arranged  so 
that  the  table  can  be  run  from  under  the  tool  for  the  examination  of 
the  work.  The  housings  are  of  the  double-webbed,  cored  section 
type  and  are  securely  held  to  the  ued.  The  rail  bearings  are  very 
wide  and  tcraped  to  surface  plates.  The  cross  rails  are  of  box  sec- 
tion and  are  provided  with  wide  bearings.  They  are  raised  and 
lowered  by  hand  and  are  furnished  with  one  head  unless  otherwise 
ordered.  When  two  heads  are  ordered  the  3;Mn.  x  33-in.  machine 
is  furnished  with  an  improved  power  eiovating  device,  and  the  rail 
is  made  extra  long  so  that  one  head  can  be  made  to  plane  the  full 
width  of  the  machine  when  desired.  The  heads  are  secured  to  the 
saddles  by  four  bolts  and  have  automatic  cross,  vertical  and  angular 
feeds.  They  can  be  operated  from  either  side  of  the  machine  and 
the  saddle  is  graduated  for  angular  work,  and  down  feeds  are  pro- 
vided with  micrometer  adjustment.  All  driving  shafts  are  of  cruci- 
ble steel  and  arranged  so  that  they  can  be  readily  removed  with  all 
of  their  parts  without  disturbing  the  rest  of  the  machine.  The 
pinions  are  of  steel  and  all  gears  and  racks  are  cut  from  the  solid. 
The  bull-wheels  are  fixed  on  these  shafts,  which  run  in  long  bushed 
bearings.  These  machines  can  be  furnished  with  any  length  of  bed. 
The  24-in.  x  24-in.  machine  whfn  provided  with  a  6-ft.  table  has  a 
bed  10  ft.  long  and  the  33-in.  x  33-in.  machine  when  provided  with 
an  S-t't.  table  has  a  bed  12  ti.  (i  in.  long.  Two  types  of  motor  drive 
are  shown  in  the  accompanying  illustrations.  Fig.  1  shows  an  ar- 
rangement for  motor  drive,  using  the  silent  chain  connection  be- 
tween the  motor  and  the  pulley  shaft.  The  motor  in  this  case  is 
of  the  constant  speed  type  and  the  ratio  in  the  chain  sprocket  is 
varied  according  to  the  speed  of  the  motor  used,  consequently  any 
standard  motor  may  be  mounted  as  shown.  This  type  of  drive  is 
also  provided  with  gears  substituted  for  the  chain  and  sprockets. 
The  drive  pinion  furnished  is  of  rawhide  to  insure  noiseless  running 
and  the  housings  are  very  rigid,  and  are  cast  in  one  piece  with  box 
section.  This  insures  minimum  vibration  and  maximum  stiffness, 
which  will  easily  withstand  any  strains  sustained  by  reason  of  the 
motor  attachment  on  top.  The  motor  is  substantially  mounted  upon 
a  rigid  bridge  which  connects  with  the  housings  and  the  arch,  and 


driving  pulley  has  a  fly  wheel  rim  and  the  housings  and  motor 
bridge  are  similar  to  those  shown  in  Fig.  1.  Both  illustrations  show 
arrangements  as  applied  to  planers  having  hand  elevating  device  to 
rails  with  single  head.  When  double  head  rails  are  supplied  the 
power  elevating  device  is  furnished  to  all  planers  from  30  in.  up, 
while  all  planers  from  36  in.  up  are  regularly  furnished  with  a  power 
elevating  device  whether  single  or  double  head. 

Fig.  3  shows  a  locomotive  connecting  rod  planer  made  by  the 
John  Bertram  &  Sons  Company,  Dundas,  Ontario,  Canada.  This 
machine  is  of  massive  construction  and  has  ample  power  for  carrying 
four  heavy  cuts.  Two  heads  are  fitted  to  each  cross-rail;  thus  two 
connecting  rods  can  be  planed  at  the  same  time.  The  machine  admits 
4S  in.  between  the  housings  and  3(J  in.  und^r  the  cross-rail,  when  it  is 
at  its  extreme  height.  The  standard  length  of  bed  is  16  ft.  The  sad- 
dles are  arranged  so  that  the  tools  on  each  cross  head  can  be  brought 


Fig.    2 — American    Tool    Works   33-in. x33-in.    Planer. 

is  securely  bolted  in  place.  The  drive  shaft  is  mounted  upon  massive 
stands  which  are  adjustable  for  alining  the  motor  and  driving  shaft. 
The  stands  contain  ring  oiled  or  dynamo  bearings  of  very  liberal 
proportions,  which  insure  perfect  lubrication  and  long  life  to  the 
journals.  The  return  drive  pulley  is  furnished  with  a  fly  wheel  rim 
in  order  to  increase  the  momentum  of  the  return  pulley  and  belt, 
thus  reducing  the  strain  of  reverse  on  the  motor,  and  other  parts. 
Fig.  2  shows  a  type  of  motor  drive  in  which  the  motor  shaft  is  con- 
nected direct  to  the  upper  driving  pulley  shaft  by  means  of  couplings 
as  shown.  This  construction  is  used  where  the  speed  of  the  motor 
is  the  same  as  the  required  speed  of  the  countershaft.     The  large 


Fig.  3 — The  John   Bertram  &  Son's  Co.  Connecting-Rod  Planer. 

to  10  in.  from  center  to  center.     This  machine  is  driven  through 
spiral  gears,  and  the  movement  of  the  table  is  parallel  with  the  line 

shaft. 

(,To  he  continued.) 


Railroad  Employment  Bureaus. 


At  the  May  meeting  of  the  Association  of  Railway  Claim 
Agents,  Mr.  R.  C.  Richards  of  the  Chicago  &  North-Western,  in  dis- 
cussing the  question  of  railroad  employment   bureaus,  said: 

Having  had  constantly  brought  to  my  attention  the  expensive 
results  caused  by  employing  men  who,  oy  reason  of  their  mental, 
moral  or  physical  make-up,  are  not  fitted  for  service  in  the  operat- 
ing department  of  a  railroad,  I  have  given  the  matter  of  how  to 
remedy  the  trouble  much  consideration.  I  am  satisfied  that  the 
only  way  is  to  give  the  matter  the  same  attention  and  thought 
that  is  given  the  question  of  determining  what  class  of  engine  or 
type  of  car,  bridge,  rail  or  structure  is  the  best,  as  well  as  the  most 
economical  for  a  railroad  company  to  adopt.  These  matters  are 
given  the  most  careful  attention  from  the  president  on  down  through 
the  ranks  while  the  matter  of  inquiring  into  and  passing  upon 
the  qualifications,  character  and  record  of  applicants  for  employ- 
ment who  are  to  operate  or  care  for  these  expensive  engines,  cars, 
bridges,  signals,  track,  etc.,  with  but  few  notable  exceptions,  is  left 
to  a  clerk  or  a  subordinate  officer  in  the  transportation  or  mechani- 
cal departments,  when  any  inquiry  at  all  is  made.  Any  one  who 
wears  pants,  who  is  under  the  age  limit,  or  is  willing  to  swear 
that  he  is.  who  by  any  possibility  can  pass  the  physical  examina- 
tion, who  frequently  is  unfit  for  the  business,  dull  of  comprehension, 
hesitating  and  slow  of  speech,  clumsy  in  movement  and  low  in 
morals,  is  put  to  work  solely  beeause  men  are  needed  for  imme- 
diate service,  and  there  is  not  time  to  get  the  kind  of  men  desired. 
The  result  is  just  what  might  be  expected.  Here  are  some  examples 
of  such  a  system  of  employing  men: 

(1)  A  recent  inmate  of  an  insane  asylum,  employed  as  a  fire- 
man of  a  stationary  engine;  no  need  of  saying  what  happened. 

(2)  A  city  policeman  recently  discharged  for  rape  is  employed 
as  a  brakeman. 

(31  A  boy,  more  than  half  fool,  is  employed  as  a  messenger  in 
a  switching  yard  on  account  of  the  importunities  of  his  father  who 
was  an  old  employee;   as  a  consequence  the  boy  is  injured. 

(4)  A  morphine  and  cigarette  fiend,  known  to  be  a  monumental 
liar,  is  employed  as  a  brakeman  and  turns  up  with  a  fake  injury 
claim. 

(5)  A  brakeman  employed  for  12  years  is  examined  for  the 
position  of  conductor  and  is  reported  to  be  so  ignorant  that,  although 
an  Irishman,  he  did  not  know  the  name  of  his  national  color. 

On  nearly  all  railroads  civil  service  rules  govern  promotion 
and  permanency  of  service,  but  the  foundation  on  which  the  whole 
system  should  rest,  the  important  problem  of  selecting  applicants 
for  employment  and  passing  on  their  qualifications,  seems  to  have 
been  left  out.  Employing  men  for  the  operating  department  (and 
the  same  method  would  work  advantageously  in  all  departments) 
should  be  done  by  an  officer  or  agent  who  is  a  good  judge  of  human 
nature;  one  who  would  make  it  his  business  to  look  up  young  men 
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and  there  are  thousands  of  them  who  are  not  only  adapted  to  the 
railroad  servioe,  but  who  are  an.xious  to  get  into  it,  but  do  not 
know  how  to  go  about  it— pass  upon  the  qualifications  of  the  appli- 
cant and  if  he  appeared  to  be  a  desirable  man,  look  up  his  record, 
and  If  satisfactory  and  he  could  and  did  pass  the  physical  examina- 
Oon,  put  him  on  a  waiting  list,  and  when  new  men  were  needed 
supply  them  from  that  list. 

Plenty  of  clean-cut,  nervy,  ambitious  young  men,  coming  from 
respectable  families,  of  good  standing  legally,  adjacent  to  the  rail- 
road would  at  the  present  rate  of  wages  paid  by  the  railroad  com- 
panies, jump  at  the  chance  of  getUng  into  the  service,  and  by 
securing  them  the  companies  would  not  only  get  a  higher  class  of 
men  morally,  mentally  and  physically,  than  they  do  now,  but 
would  also  in  a  measure  secure  the  good  will  and  interest  of  their 
families.  This  frequently  in  local  and  state  affairs  could  be  used 
advantageously  and  at  the  same  time  would  prevent  the  employing 
of  such  characters  as  those  above  mentioned.  We  all  know  that  it  is 
the  careless,  unfit  men.  those  who  neither  know  the  rules  nor  care 
to  learn  them,  who  have  no  adapUbility  for  the  service,  that  get 


wonderful  improvement  in  the  class  of  men  now   engaged  in  the 
service. 

If  in  addition  to  having  a  Bureau  of  Employment,  we  also 
had  a' school  in  which  to  instruct  the  new  men,  and  the  old  ones 
too  for  that  matter,  what  the  rules  and  their  duties  are,  and  how 
to  perform  them,  the  labors  of  the  claim  department  and  the  losses 
of  the  companies  would  be  cut  in  half. 


Standard  Bridges  on  the  Harriman  Lines.* 


The  previous  series  of  articles  showed  the  standard  designs  of 
plate  girder  bridges  for  short  spans  from  30  ft.  to  100  ft.,  and  in- 
cluded the  complete  specifications  for  steel  bridges.  The  accom- 
panying drawings  show  the  shortest  of  the  riveted  through  truss 
bridges,  which  are  used  for  spans  from  100  to  150  ft.,  including  110, 
125,  and  140-ft.  spans.  They  are  designed  for  the  same  loading  as 
the' plate  girder  bridges  and  are  to  carry  a  single  track. 

The  panels  are  of  uniform  length,  25  ft,  and  the  distance  from 
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injured  themselves  and  cause  accidents  that  result  in  injury  to 
others  and  loss  and  damage  to  property. 

How  much  better  it  would  be  to  be  able  to  telephone  or  tele- 
graph the  officer  whose  duty  it  was  to  employ  and  furnish  men 
that  you  want  so  many  agents,  telegraph  operators,  firemen,  brake- 
men,  or  switchmen,  and  know  you  would  get  good  men,  instead  of 
being  obliged  to  hustle  around  and  hire  the  first  thing  you  can 
pick  up  and  call  him  an  agent,  operator,  brakeman,  fireman,  or 
switchman,  and  then  hold  your  breath  fearing  every  minute  a 
telegram  will  come  calling  for  the  wrecking  car  and  the  coroner 
or  the  chief  of  policel 

The  adoption  of  .'^uch  a  plan  would,  of  course,  cost  something 
and  mean  a  lot  of  work  for  somebody  to  start  and  maintain  it, 
but  the  cost  would  be  nothing  compared  to  the  losses  caused  by 
the  present  method,  and  would,  in  the  end,  prove  the  best  invest- 
ment the  railroad  adopting  it  had  ever  made.  It  would  demonstrate 
by  results  that  it  is  as  important  to  have  good  men  as  it  is  to  have 
good  engines,  cars  and  roadway,  and  in  a  few  years  we  would  see  a 


center  of  bottom  chord  to  center  of  top  chord  is  29  ft.  The  top  an 
bottom  chords  are  made  up  of  15-in.  33-lb.  channels  placed  back  t 
back,  a  5-16-in.  cover  plate  being  used  on  the  top  chord  and  doiibl 
latticing  on  the  bottom  chord.  For  the  end  diagonals  a  %-in. 
18-in.  cover  plate,  two  15-in.  3o-lb.  channels  and  two  flats.  %  in. 
3 1/2  in.  are  used.  The  vertical  members  at  the  panel  points  ai 
I-beam  posts  made  up  of  four  5-in.  x  3%-in.  x  %-in.  angles  and 
web  plate  7-lG  in.  x  9  in.,  while  the  intermediate  diagonals  are  tw 
channels  tied  with  single  laeing.  For  the  top  lateral  bracing  doubl 
angles  are  used  for  the  diagonals  and  laced  struts  for  the  transvers 
braces.  Between  the  bottom  chords  diagonal  angle  braces  only  ai 
used. 

The  floor  system  consists  of  deep  floor  beams  at  each  pam 
point  riveted  to  the  posts  and  a  pair  of  stringers  40  in.  deep  betwee 
each  floor  beam.  The  ties  are  notched  over  the  top  flanges  of  tl 
stringers  in  the  usual  way.    At  the  ends  of  the  bridge  the  end  floe 
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beams  are  riveted  to  the  bearing  plates  which  are  built  up  inside 
the  channels  forming  the  bottom  chord  and  the  bearing  pins  pass 
through  the  bottom  chord  and  bearing  plates.  The  end  bearings, 
both  fixed  and  movable,  are  the  same  as  those  used  for  the  plate 
girder  bridges.    The  weight  of  a  span  complete  is  165,000  lbs. 

Electric  Tramways  and  the  Carriage  of  Goods  In  Great  Britain.* 


BT  ALFRED  H.  OIBBINGS, 
M.  Inst.  E.  K.,  A.  M.  Inst.  C.  E. 
Within  a  period  of  less  than  seven  years,  the  development  of 
electric  traction  in  Great  Britain  has  been  marvelously  rapid.  The 
rate  at  which  Parliament  has  granted  concessions  for  private  enter- 
prise, and  the  eagerness  with  which  the  municipal  and  local  author- 
itieo  have  pressed  forward  in  this  matter,  has  been  abnormal  in  com- 
parison with  the  progress  of  any  other  undertaking  of  a  similar 
class,  noi  excepting  electric  lighting. 

In  1897,  the  writer,  in  conjunction  with  the  city  surveyor  of 
Bradford,  drew  up  the  first  municipal  electric  tramway  specification, 
and  on  July  29,  1898,  the  working  of  the  first  ten  miles  of  munici- 
pally-owned electric  tramways  was  successfully  inaugurated.  Prior 
to  this  the  only  electric  lines  of  any  considerable  extent  were  those 
of  the  Bristol  Tramways  and  Carriage  Co.,  which  commenced  run- 
ning electrically  in  October,  1895,  and  the  Dublin  United  Tran^^\'ays 
Co.,  which  were  opened  in  ilay,  1896. 

At  the  present  time  there  are  no  less  than  153  electric  tram- 
ways and  light  railways  in  the  United  Kingdom,  with  nearly  2,000 
route  miles  in  operation.  Many  of  these  are  in  groups,  physically 
connected  up  and  maintaining  an  interchange  of  traffic,  and  hence 
the  possibility  arises  of  conveying  goods  as  well  as  passengers  over 
these  lines.  Every  Electric  Tramway  and  Light  Railway  Order 
contains  a  schedule  of  the  articles  allowed  to  be  carried  and  the 
maximum  rates  and  charges  for  the  conveyance  of  almost  all  classes 
of  goods,  animals  and  things  which  include  such  heavy  pieces  as 
boilers,  stone,  machinery,  etc.,  of  which  any  single  piece  may  weigh 
over  eight  tons.  In  fact,  such  facilities  are  granted  for  the  car- 
riage of  goods  on  electric  tramway  systems,  that  it  is  impossible 
to  forecast  the  extent  of  the  probable  development  in  this  direction 
in  the  immediate  future. 

It  will  be  apparent  therefore,  that  the  very  short  time  which 
has  elapsed  since  the  introduction  of  electric  traction,  has  pre- 
cluded any  very  striking  progress  on  the  "goods"  side  of  these 
undertakings;  indeed,  in  some  cases,  it  has  not  besu  possible  to 
meet  adequately  the  demand  of  "passengers."  On  the  other  hand, 
however,  it  has  been  found  that  on  many  of  the  interurban  and 
rural  tramways,  the  traffic  receipts  frojn  passengers  have  not  been, 
and  are  not  likely  to  be,  sufficient  to  meet  expenditure  owing  to 
the  high  initial  cost  of  construction.  The  problem  of  goods  traffic 
is  thus,  at  the  outset,  confronted  with  two  difficulties  of  an  entirely 
opposite  character.  On  the  one  hand  the  town  systems  are  already 
overcrowded  with  cars  and  are  earning  enormous  profits:  on  the 
other  hand  the  urban  and  rural  systems  are  handicapped  by  un- 
remunerative  capital  and  are  limited  in  their  scope  and  extent.  It 
is  true  that  this  is  only  one  aspect  of  the  subject,  but  typical  of 
many  other  difficulties  which  present  themselves,  and  are  the  first 
and  most  important  requiring  solution,  and  it  is  clear  that  some 
compromise  must  ultimately  be  arrived  at. 

There  will  be  no  need  to  enumerate  those  towns  which  are 
fortunately  situated  in  having  good  dividend-earniug  undertakings, 
but  some  instances  of  the  opposite  class  may  be  cited  here  in 
order  to  indicate  clearly  the  necessity  which  exists  for  them  to 
use  all  their  available  powers  in  order  to  increase  their  earning 
capacity.  The  following  tabulation  shows  the  loss  sustained  in  ope- 
ration on  a  passenger  traffic  basis. 

/,o»«  on  Electric  Tramiraji  I  n<fcrfaAi»./«. 
Commencement       Length  of 
Sanies.  of  electric  line  l»eficit 

..      ,  running.  open,  miles.       for  1904. 

AbercL-en     1899  25  No  profit. 

Brkenhead     1901  23  Xo  profit. 

•       H^w"„"'     }B'^  24  £5,138. 

liurnley    .      1901  ]!»  No  profit. 

Rnrton-on-Trent    1903  g  No  profit. 

r>arwen      1900  6  £1  4*85 

tarnworth    1902  7  £1  7Sn 

Halifax    1898  44  No  nroflt 

luddcrsfleld    1901  35  £4,^11 

Ipswich    1903  12  £1  900 

Lancaster    1903  3  £2  833 

Leicester    Horse  trams.  16  £1330 

Lowestoft    1903  6  S^OR 

Northampton    Horse  trams.  9  £.392 

Oldham    1902  28  £7  Ror 

K"«dlng   1903  1.3  ^43 

Kochdale    1902  5  £4  niT 

Rothetham    1903  9  £17 

Southport    1900  in  £^41 

\\  arrlngton    1902  9  £700 

Wolv.Thampton    1902  13  £•'  ^Rr. 

Great  Yarmuiith    1902  n  £213 

The  position  in  which  these  undertakings  find  themselves  is 
indeed  unfortunate.  Before  commencement  of  operation  it  was 
almost  impossible  to  tell  with  any  degree  of  accuracy  what  the  num- 
ber  of  passengers  per  car  mile  would  be.  and  hence  the  nature  of  these 
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promotions  has  been  highly  speculative.  When  once  this  figure  has 
been  ascertained  it  is  in  most  cases  almost  Invariable  from  year 
to  year  and  so,  unlike  most  other  business  ventures,  the  tram- 
way is  absolutely  circumscribed  in  its  development.  So  far,  how- 
ever, we  have  been  referring  to  passenger  traffic  alone.  There  re- 
mains yet  one  solitary  hope  to  admit  of  these  concerns  being  placed 
on  a  sound  financial  footing.  That  hope  is  in  the  carriage  of 
goods. 

Attention  was  first  called  to  the  potentialities  of  a  goods  traffic 
on  electric  tramway  systems  by  passing  the  Light  Railways  Act,  in 
1896,  which  to  all  intents  and  purposes  has  in  almost  every  instance 
been  used  to  obtain  electric  tramway  powers  instead  of  applying 
under  the  Tramways  Act.  1870.  The  Light  Railways  Act  was  passed 
with  the  special  object  of  facilitating  the  transport  of  goods,  but 
more  particularly  agricultural  produce,  from  country  districts  to 
railway  centers,  canals,  towns,  etc.  It  has  not  yet  fulfilled  the 
object  of  its  existence,  but  indirectly,  through  the  construction 
of  a  large  number  of  interurban  tramways  and  light  railways, 
it  may   ultimately  do  so. 

In  1900 — 1901,  the  writer  was  interested  in  the  development  of 
the  South  Lancashire  Tramways,  which  serve  an  area  full  of  prom- 
ise for  the  most  successful  growth  of  goods  traffic,  a  careful  canvass 
showing  an  enormous  amount  of  road  conveyance  of  a  wide  variety 
of  goods.  Papers  by  the  writer  were  read  on  the  subject  before  the 
British  Association  in  September,  1901.  and  the  Liverpool  Engineer- 
ing Society  in  January,  1902.  The  compilation  of  these  papers  neces- 
sitated enquiry  into  all  sorts  of  conditions,  pro  and  con,  which  exist 
in  this  country;  into  many  similar  cases  on  the  continent  and  in  the 
United  States,  where  more  progress  has  been  made,  and  the  discus- 
sions which  arose  at  the  reading  of  the  papers  brought  out  many 
novel  and  striking  features.  Several  of  these  will  be  referred  to 
further  on  in  this  article. 

The  next  step  has  been  a  practical  application  of  the  powers 
which  hitherto  have  lain  dormar.t.  It  consists  in  the  Inaugura- 
tion of  a  local  parcels  service  on  several  systems,  on  some  of  which 
it  has  been  very  completely  and  extensively  organized. 

The  undertakings  which  have  made  this  attempt  are:  Manches- 
ter Corporation.  Bradford  Corporation.  Dublin  United  Tramways 
Co.,  Ltd.,  Dundee  Corporation,  Edinburgh  and  District  Tramways 
Co.,  Ltd.,  Huddersfleld  Corporation,  Bury  Corporation.  Gravesend 
and  Northfleet  Electric  Tramways,  Ltd.,  Ipswich  Corporation,  Read- 
ing Corporation,  Potteries  Electric  Traction  Co..  Halifax  Corpora- 
tion and  the  London  United  Tramways  Co. 

A  full  description  of  most  of  these  schemes  has  appeared  in  the 
technical  press,  but  it  is  not  the  intention  here  to  describe  or  .enlarge 
upon  the  details  of  a  parcels  service.  It  will  suffice  to  remark  that 
the  Manchester  Corporation  has  designed  a  special  goods  or  parcels 
van,  which  runs  between  the  passenger  car  services  throughout  the 
day.  The  van  is  almost  identical  with  the  type  which  has  been 
used  for  many  years  by  the  Pittsburg  Express  Company,  Pittsburg, 
Pa.  It  is  a  clear  indication  that  the  business  will  not  be  allowed 
to  rest  within  the  limits  of  parcel  conveyance,  but  that  when  some 
of  the  more  obstructive  difficulties  have  been  overcome,  the  carriage 
of  goods  will  commence  in  earnest. 

Beyond  the  movement  in  connection  with  parcels,  very  little  has 
yet  been  done  towards  inaugurating  a  comprehensive  goods  service. 
The  Huddersfield  Tramway  Department  are  carrying  coals  over  their 
lines,  and  in  1901,  the  South  Lancashire  Tramways  Co.,  appointed 
a  goods  traffic  manager,  but  gave  up  the"  idea  through  want  of 
capital. 

At  the  annual  meeting  of  the  Potteries  Electric  Traction  Co..  on 
April  11,  this  year,  the  chairman,  Mr.  G.  F.  M.  Cornwallis-West,  said: 

"There  had  been  an  increase  again  in  the  parcels  traffic,  the  number  of 
parcels  carried  being  209.633,  and  the  receipts  had  Increased  correspondingly. 
Other  tramway  undertakings,  both  municipal  and  otherwise,  had  taken  up 
this  important  subject,  and  the  Potteries  Companr  had  been  the  model  in 
man.v  instances  upon  which  these  systems  had  worlied.  It  was  to  be  hoped 
that  m  the  near  future  it  would  be  possible  for  these  concerns  to  form  some 
sort  of  combination  whereby  they  could  act  as  each  other's  agents  in  the 
districts  they  serve,  and  so  enormously  increase  the  volume  of  business,  and 
thus  reap  the  profits  now  obtained  by  intermediaries.  The  carriage  of  heav- 
ier goods  was  receiving  the  directors'  attention,  and  application  had  been 
made  to  the  local  authorities  with  reference  to  the  construction  of  sidings  to 
facilitate  such  trafiBc.  but  so  far  unsuccessfully." 

This  undertaking  is  one  of  the  large  group  of  tramways  asso- 
ciated with  the  British  Electric  Traction  Co.,  and  it  may  be  as- 
sumed therefore  that  the  foregoing  speech  indicates  that  the  British 
Electric  Traction  Co.  attach  considerable  importance  to  the  goods 
traffic  problem. 

In  enumerating  the  difficulties  of  inaugurating  a  goods  service 
on  electric  tramways,  no  regard  need  be  given  to  such  objections  as 
may  be  classed  as  esthetic,  constructive,  or  purely  traffic  troubles. 
These  are  simple  and  weigh  but  little  in  comparison  with  those  of 
a  more  obstrucUve  and  real  nature.  Indeed,  there  are  some  which 
must  be  removed,  notwithstanding  the  facilities  and  powers  already 
conferred  by  the  Acts  and  Orders,  before  any  business  can  be  done. 

In  the  first  place  even  the  carriage  of  parcels  has  met  with  strong 
local  oppcsition  in  Manchester,  and  has  involved  the  corporaUon  of 
Manchester  in  serious  litigation  on  a  question,  the  decision  of  which 
will  be  awaited  with  great  interest' 

When  the  scheme  was  proposed,  it  met  with  determined  opposi- 
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tion  from  the  private  traders  whose  businesses  it  seemed  likely  to  tion,  etc.,  would  be  avoided.     It  must  not  be  forgotten  that  the  es- 

affect.     A  well-known  parcel  carrying  firm  of  Manchester  has  now  sence  of  economy  In  connection  with  the  carriage  of  goods  on  electric 

served  a  writ  on  the  corporation  in  which  they  set  forth  the  fol-  tramways  is  the  avoidance  of  loading  and  unloading  several  times 

lowing  claims;  in  the  course  of  one  journey.    Hence,  whether  the  collection  of  goods 

(1)  A  declaration  that  the  defendants  have  no  power  to  convey,  is  from  points  near  to  or  remote  from  the  system,  some  methc^  of 
collect,  or  deliver  by  means  of  road  vans,  handcarts,  or  messengers;  handling  and  transferring  in  bulk  must  be  adopted.  With  the  horse- 
to  act  as  general  carriers  or  delivery  agents,  general  forwarding  or  drawn  truck  this  has  been  a  difficult,  if  not  an  impossible  matter, 
railway  agents;  or  to  undertake  the  collection  of  the  value  of  goods  but  with  the  new  motor  trucks  the  transference  and  carriage  is  Sim- 
on delivery.  plified.    The  platforms  and  upper  portion  of  trucks  should  be  identl- 

(2)  An  injunction  restraining  the  defendants  from  acting  as  cal,  interchangeable,  and  readily  removable  from  one  to  the  other 
above.  when  fully  loaded. 

(3)  A  declaration  that  it  is  unlawful  to  spend  money  out  of  the  The  employment  of  trailing  cars  is  also  not  yet  permitted  by  the 
city  funds  or  the  tramways  receipts  for  any  such  purposes.  Board  of  Trade.     It  is  not  anticipated  that  more  than  two  or  three 

(4)  An  injunction  restraining  such  spending.  trailers  would  ever  be  required,  except  perhaps  in  a  purely   local 

(5)  A  declaration  that  it  is  unlawful  to  use  the  buildings,  plant,  service  in  country  districts.  The  employment  of  trailers  involves 
and  servants  of  the  tramways  undertaking  otherwise  than  for  strictly  shunting  and  marshalling,  both  objectionable  and  uneconomical 
tramway  business.  methods,  but  nevertheless  it  would  very  often  be  a  great  convenience 

(6)  An  injunction  restraining  the  defendants  from  such  use.  and   great  economy  to  make  use  of  one  or  two  trailers.     So  far. 
The  writ  has  been  granted  in  the  Chancery  Division  of  the  High  however,  this  is  not  permitted  on  lines  in  this  country,  but  it  is  a 

Court,  and  the  Tramways  Committee  gave  the  Town  Clerk  authority  common  feature  in  the  United  States  and  on  the  Continent. 

to  defend  the  action.  The  advantages  which  would  accrue  from  the  utilization  of  elec- 

Without  attempting  in  any  way  to  pre-judge  the  merits  of  this  trie  tramways  for  the  carriage  of  goods  would  be,  broadly  speaking, 
action,  there  can  be  no  question  but  that  it  amounts  to  an  admission  twofold.  In  the  first  place  an  increased  revenue  and  reduced  stand- 
that  the  tramway  parcels  service  is  a  better  and  more  expeditious  ing  charges  would  result  to  the  undertaking;  and  secondly  a  healthy 
service  than  the  horse  and  van  service,  and  hence  becomes  a  serious  competition  would  be  set  up  between  this  departure  and  existing 
competitor.  carriers,  including  the  railway   companies.     Thus  the  local   manu- 

The  other  drawbacks   may   be  summarized   as   follows:  facturer,  colliery  owner,  agriculturist,  and  tradesman  would  benefit 

(1)  Co-operation  with  regard  to  interchange  of  traffic  and  by  cheaper  rates  of  transit  for  their  goods  and  an  incentive  would 
through   running  powers  by   contiguous   undertakings.  at  once  be  given  to  the  improvement  of  local  conditions  and  trade 

(2)  Sidings  from  main  lines  and  into  private  premises.  generally.    When  once  the  main  obstacles  to  the  initial  start  are  re- 

(3)  Collection  and  delivery  to  and  from  places  remote  from  the  moved,  or  at  least  considerably  modified,  and  assuming  the  same 
sei^'ice   lines.  rapid  development  as  was  experienced  with  electric  tramways,  it  is 

(4)  Trailers  and  marshalling.  safe  to  predict  that  this  new  boon  will  soon  become  a  formidable 

.„,,.,       /I  .1    ti,    c     t  ■  1     •       ,•      4.  competitor  with   railway  companies,  and  therefore  of  national  im- 

With  regard  to  the  first,  running  powers  necessarily  implies  two  _,  tt-  ^        ■,  ,.       ,,       ■  i_  u-     »     «     * 

.,  . Tn,«*i         -l  ■  J.  -u        u-,it  J  poitance.     High   railway  rates  has   long  been  a  subject  of  strong 

things.    In  the  first  place  it  is  an  arrangement  by  which  the  goods  ^        ■,   -  ^  ^       ,,  ■  /  ,  .,.         ,,  xi.      -x,,  j  ^ 

,  ■    .  .  x*         •■.c.i,       x-      ,•       ,  complaint  by  all  importers  and  exporters,  both  with  regard  to  raw 

can  be  carried  from  point  to  point.     Secondly,  it  is  obviously  neces-  /  ,  ^,  „     ^       ,      x-  ,  ^       x-,  c  « 

. „  x,  „x  xu         -1  _     4.  I.    *T,  4.C.         u     X        J  .u   i.  XI,  produce  and  the  manufactured  article,  and  until  some  form  of  com- 

sary  that  the  rail  gages  must  be  the  same  throughout,  and  that  the         ^.^.        .     x,_         x  «     i.  x  ^  ^  ■  ,  -j  x         -x  • 

XV,   J     <■  %,     »  X       X-         1,     ij  u      J     X-     ,      T       xu  J  petition,  in  the  nature  of  cheaper  I'ates  and  fairly  rapid  transit  is 

method  of  haulage  or  traction  should  be  identical.     In  other  words,  .   x     j       j  ,  .,  j     x-        ■     x       i:, 

*!,„  „„„x„~     ™   „x  1      XI,         „     •      1,  xu  T     XI,  •     -x       J  introduced,  no  hope  of  a  reduction  is  tenable. 

the  systems  must  be  the  same  in  both  cases.     In  the  majority  of  n,,.  ■      x,        .,  xv  x  x  i.        ,i   i       i 

,.„x„'„    «    1     X  ■    *       X-       ■     X,  •  X      XV,  j-x-  1        x  There   is,   therefore,   the   very   strongest   reason   why   all   local 

systems  of  electric  traction  in  this  country  the  conditions  are  almost  .    ,     x  •  j       x  ,_     ,  ,         ■  x   ■  -v,, 

■J.,  ,•     1        xv,  X.V,  X-         «        •     x  «  industries  and  rate-payers  should  assist  in  every  possible  way  to- 

identical.  with  the  exception  in  a  few  instances  of  gages  narrower  ,    x,      .  x-         .,  x,..  x    ,     ■     v,,     .,     -.-x 

*u        A   tx    01/    -        rnv,     jca     IX     xu       4!  ,         -x     i«  •   X     XV,  wards  the  inauguration  of  this  most  desirable  facility, 

than  4  ft.  8i/L>  m.     The  difficulty  therefore  resolves  itself  into  the  ^^  x-       x,_   x  •  j-   x  ,         •        •     v,        ■     -x  -v,!     « 

„..  .,.x       c  X  X-       V    X  X  The  question  that  immediately  arises  is,  how  is  it  possible  for 

possibility  of  agreement  or  co-operation  between  two  or  more  con-  ^  ^      ^        -u  x        \,  •         x.,  •,  o     t« 

X.  XV,      T-         r„u-     ■  ,x     X  V,-     X  ■     -x     i«  ■   n,  tramways  to  offer  cheaper  rates  of  carriage  than  railways?     If  we 

tiguous  authorities.    This  is  a  portentous  subject  m  itself,  especially  x  ,      xv,  -x  ,        x     /     x  j     x  i-  «   j  xv,   x  -x  ■ 

when  one  considers  the  usual  type  of  rate-payer  who  figures  con-  ^^^^  ^^^  "^^f*^'  ''°'i  f  ^  tramway  undertaking,  we  find  that  it  is 

spicuouslv  in  all  negotiations,  whether  the  undertaking  is  owned  Proportioned  somewhat  as  follows; 
by  the  local  authority  or  by  a  company.     Some  attempt,  however,  cfel^raUnllt7tk"n.%aT'''Xeas!^ef^^  60  per  cent 

has  been  made  by  a  committee  in  Lancashire  consisting  of  repre-  Rolling  stock .'....' 15 

sentatives  from  the  Liverpool  Corporation,  other  corporations.  Liver-  ~100  per  cent 
pool  Chamber  of  Commerce,  Mersey  Dock  and  Harbor  Board,  and  _  x,  .  x  •.,  ,  x,  x  x,,  x,i.  x-  .  xv. 
„.,,  XX  ■  i  ^  ™  V,  •  «  XV,  From  this  it  will  be  seen  that  the  utilization  of  the  permanent  way 
mill  owners,  etc.,  to  arrive  at  some  common  basis  for  the  convey-  ,,  ,^  .  j  j  x  j-  v.  x  v,  x,.  j 
,  ,  11  XV,  o  XV,  T  V,-  X  -TV  would  result  in  reduced  standing  charges  to  both  passenger  and 
ance  of  goods  over  all  the  South  Lancashire  systems,  including  ,  ,  x  x  x  x,  x  x^  ,  x-  .„  -x  , 
Manchester  and  the  district  east  of  it,  bordering  on  Yorishire.  No  ff^.*^^,  departments  to  the  extent  of  a  large  proportion  of  capital, 
report  of  the  proceedings  has  yet  been  issued.  Maintenance  charges  would  s'^Ul  remain  the  same  for  both  concerns 
The  next  difficulty  relates  to  the  question  of  sidings  into  mills,  ^'^°"Sb  in  reality  doubled  due  to  extra  wear  and  tear.  The  greatest 
collieries,  railway  yards  and  similar  places.  economy,  however,  would  arise  from  the  through  conveyance  of 
A  very  real  and  immediate  difficulty  arises  in  obtaining  the  sane-  ^oods  not  necessarily  on  the  same  vehicle,  but  without  rehandlmg 
tion  to  lay  additional  lines  and  sidings.  It  has  been  referred  to  in  the  '^  ^^^  ]  ,x  M^  such  charges  as  warehousing,  service  terminal 
speech  of  Mr.  G.  Cornwallis-West,  quoted  herein.  It  affects  both  muni-  ^^^/^""^^  '""^-^  ^^^  most  serious  and  heavy  charge  of  all)  loading 
cipaland  private  enterprise  alike,  although  of  course  the  private  enter-  and  unloading  and  shunting  costs  would  be  greatly  reduced,  if  not 
prise  is  in  much  the  worse  position,  because  it  would  frequently  have  to  ^"'^"^  """"""^f  '^  }^^  ,'°H°"i^  t  "^T^  .  ""•^'^"^/^"^  ^'^^^J''  ^'- 
obtain  the  sanction  of  the  local  authority  as  a  sine  qua  non.  Under  rangement  should  be  also  to  the  benefit  of  the  railway.  With  prop- 
the  existing  legislation,  therefore,  it  is  possible  for  a  local  authority  ^'J^  constructed  interchangeable  truck  bodies,  goods  could  be  tran- 
or  private  individual  (as  a  frontager  for  instance)  to  withhold  ^^ipped  m  bulk  to  the  railway,  and  thus  the  long  distance  goods 
in  the  most  arbitrary  manner  the  consent  which  is  necessary,  to  lay  ^'^^^  ^""'^  ^J  augmented  and  made  more  profitable, 
even  a  special  siding  into  premises.  Therefore,  whether  powers  Other  indirect  advantages  are  also  possible.  The  increased 
have  been  obtained  under  the  Tramways  Act,  or  Light  Railways  traffic  on  the  system  will  tend  towards  the  reduction  of  the  cost  of 
Act.  the  whole  course  of  the  original  procedure  of  applying  for  electnca  energy,  by  increasing  the  load-factor  of  the  generating  sta- 
powers  has  to  be  repeated  for  every  additional  line  or  siding  re-  ^lon.  The  difference  may  be  represented  as  the  saving  between  a 
quired.  It  is  at  once  apparent  that  such  a  condition  becomes  prac-  "^^  per  cent,  and  a  40  per  cent.,  load-factor,  or  in  other  words  more 
tically  prohibitive  in  consequence  of  the  costs  and  delays  involved,  ^han  20  per  cent,  more  energy  can  be  generated  at  the  higher  load- 
It  is  true  that  the  Board  of  Trade  can  exercise  very  limited  pow-  ^^^^or  at  the  same  cost.  Another  detai  in  economy  is  the  saving 
ers  in  this  respect,  but  after  a  concession  has  been  obtained  in  the  'i  ^oad  repairs  and  maintenance  to  the  local  authority  through  les- 
usual  way,  it  should  not  be  allowed  to  remain  practically  impossible  ^^ned  horse  and  motor  truck  traffic,  and  that  this  is  likely  to  be 
to  obtain  such  reasonable  and  beneficial  extensions,  as  special  short  "^  f  ^^  Importance,  appears  from  papers  read  by  eminent  engineers 
lines  to  mills,  and  sidings  from  the  predetermined  track.     This  ap-  ^nd  road  surveyors. 

pears  to  the  writer  to  be  the  most  important  obstacle  to  be  removed,  ^ 

for  it  would  also  supply  the  key  to  many  of  the  other  difficulties,  p^yp    Cylinder     Compound     Locomotives     on     the     Paris-Orleans 
The  difficulty  might  very  well  be  dealt  with  on  a  similar  basis  to  the  Railway  * 

laying  of  service  lines  from  electric  light  street  mains,   provision 

for  which   (including  extensions  of  mains)   is  made  in  the  Electric  ,     _,  ,  ,„.„    x,_     ,^  1  t,   ■,       j       x  •   x  .  xv, 

T     >v+         4  t     1SS9       H  1SSP  ^^  February,  1903,  the  Orleans  Railroad  put  into  service  on  the 

Lighting  Acts,  ISS..  and  issa.         .         .    ^  ,   .  ,  ^  Paris-Bordeaux  division   23  new  locomotives,  eight  of  which,  Nos. 

The  collection  and  deliver}'  of  goods  to  and  from  places  remote  „  ao-,   x     n  nno  ..  xv.     axi     x-  <  <  o  x  .    j  ir    xt a  aai 

.      ,.  ,       X-  v,i_xv,v,  vv,        .J  3,001  to  3,008,  are  of  the  Atlantic  or  4-4-2  type,  and  15,  Nos.  4,001 

from  service  lines  or  depots  is  a  problem  which  can  only  be  solved  ^     ,  r,-,^  «  xi.     x         v,     1         .  ^  «  x  rn\.        1  x-        _ 

V    ,,  ;   ■  J      ■  XV,   XV,  »  xu     V,     ■  to  4,015,  are  of  the  ten-wheel,  or  4-6-0  type.     These  locomotives  were 

very  gradually  and  in  accord  with  the  exigencies  of  the  business 

to  be  done.     Given  the  facility  to  lay  additional  sidings,  and  short  "77         ~Z     ,.  ,    ,,    „  „  ^     ,    ,    ^     T         ^,   .    ,    .      77     ~~7~ 

^        .  .    .  ...  ,,.      •  X        „      V,  IX  11  'Abstract  of  article  bv  M.  P.  Gonte  in  La  Revue  G6n6rale  for  July,  1904. 

extensions   into   mills,    collieries,   etc.,    much    supplementary   collec-  Translated  by  Lawford  H.  Fry. 
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bunt  at  the  Alsacienne  Company's  works 
at  Belfort,  from  designs  prepared  by  this 
company    and    by    the    Orleans    Railroad. 
Except  that  they  are  larger,  these  locomo- 
tives do  not  differ  from  the  four-cylinder 
compounds  put  in  service  during  the  last 
few   years   by   the   Northern    Railway   of 
France,    the    Southern    and    the    Eastern 
Railways  and  the  Orleans  Railroad.    The 
increase  in  power  was  rendered  necessary 
by  the  constant  increase  in  the  weight  of 
the    high    speed    trains.      The    maximum 
axle  load   is   limited   to  40.000   lbs.     The 
Atlantic  type  locomotives,  which  have  79 
in.    drivers   (2   in.   tires)    handle   the  ex- 
presses at  a  speed  of  55   to  (!0  miles  an 
hour,  making  the  run  from  Paris  to  St. 
Fierre-des-Corps.  a  distance  of  150  miles, 
and  with  one  stop  at  Aubrais.  and  the  run 
from    St.   Pierre-desCorps,   a   distance   of 
217  miles,  with  two  stops,  at  Poitiers  and 
at  Angouleme.     The  4-6-0  locomotive  haul 
expresses  at  a  speed  of  45  to  50  miles  per 
hour  wiih  heavy  trains  and  with  frequent 
stops.     They  make  the  run  from  Paris  to 
Tours,  a  distance  of  150  miles,  and  from 
Tours    to   Angouleme,   a  distance   of  133 
miles,  with  numerous  stops.     These  4-4-2, 
or  Atlantic  type,  and   the  4-6-0,  10-whe?l 
type  engines,  only  differ  from  each  other 
in  the  arrangement  of  the  wheels  and  have 
boilers   and    cylinders   of    identically    the 
same  design.    The  grate  area  of  these  lo- 
comotives is  33.4  sq.  ft.  (122  in.  x  39  in.). 
Experience  has  shown  that  this  consider- 
able length  of  firebox   (122  in.)   does  not 
offer   any    difficulty    in   the   firing   if   the 
grate  has  a  slope  of  12  deg.     The  heating 
surface  is  174  sq.   ft.   in  the   firebox  and 
2,403  sq.  ft.  in  the  Serve  tubes,  making  a 
total  of  2,577  sq.  ft.,  or  approximately  77 
times   the   grate   area.      The   evaporative 
power  of  the  boiler  has  shown  itself  to  be 
high,  the  rate  of  combustion  being  102 ij 
lbs.  of  coal  per  square  foot  of  grate  area 
per  hour,  with  a  rate  of  evaporation  of  8 
lbs.  of  water  per  lb.  of  coal. 

^he  cylinders  are  14%  in.  and  231:.  in. 
diameter,  with  a  25-in.  stroke,  while  simi- 
lar locomotives  built  for  the  Orleans  Rail- 
road in  1900  had  cylinders  14  in.  x  22  in., 
with  a  grate  area  of  25.8  sq.  ft. 

With  a  cut-off  of  55  per  cent,  in  the 
high-pressure  cylinders  at  high  speed  the 
engine  consumed  all  the  steam  generated 
by  the  boiler  when  burning  from  100  to 
110  lbs.  per  sq.  ft.  of  grate  with  a  fuel 
composed  of  half  coal  and  half  briquettes. 
The  high-pressure  valves  are  of  the  bal- 
anced type,  and  the  low-pressure  valves 
are  plain  D  valves. 

The  cylinders  and  steam  pipes  of  these 
engines  have  been  designed  with  the  view 
of  making  the  steam-passages  as  direct 
and  of  as  large  a  section  as  possible.  The 
high-pressure  steam  pipes  are  4%  in.  in 
diameter,  while  those  of  the  receiver  are 
b%  in.  in  diameter.  The  steam  ports  are 
14  in.  X  1%  in.  and  2011.  in.  x  1%  in. 

The  indicator  diagrams  on  the  dyna- 
mometer record  herewith  show  the  ef- 
liciency  of  the  ample  sections  given  to  the 
steam  passages. 

The  wire-drawing  at  cut-off  is  decidedly 
less  than  in  the  previous  locomotives,  and 
it  is  not  until  the  high  speed  of  70  to  75 
miles  per  hour  is  reached  that  there  is  a 
drop  of  from  2  to  3  lbs.  between  the  high- 
pressure  exhaust  and  the  low-pressure  ad- 
mission pressures.  This  arrangement  en- 
ables the  engines  to  run  with  nearly  the 
same  cut-off  in  both  cylinders,  say.  50  per 
cent,  in  the  high-pressure  and  55  or  60  per 
cent,  in  the  low-pVessure.  FurUier,  the 
pressure  in  the  low-pressure  steam  chest 
can  be  kept  down  to  about  7.7  lbs.  per  sq. 
ir.  and  the  work  in  the  two  cylinders 
nearly  equalized. 
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•  The  general  dimensions  o£  the  locomotives  are  given  below  in 
tabular  form: 

Boiler. 

Locomotives   ■ 
30U0  and  40UO. 

Working  pressure    oo'.i'J  "'^'cf 

Grate    area    oo.oT  sq.  It. 

Length    of   firebox    ^-?o9        !! 

Width  of  firebox   -JO^ 

Slope   of  firebox    12  degrees. 

Heating  surface  of  firebox YLi  ®1;,  '•• 

Heating  surface  of  Serve  tubes -''•"2 

Total    ■ -.oT7 

Proportion  of  heating  surface  to  grate  area 77. zj 

Volume  of  water    1 .500  ga's- 

Volume  of  steam    ,I"".,,"i 

Length  of  tubes  between  tube  plates   litt.hVt  In. 

Mean  diameter  of  boiler  waist 


-.3% 


Knijii 


Cylinders — Stroke     

Diameter'  of  high-pressure    .  . .  . 

Diameter  of   low-pressure 

Ratio  of   volumes 

Valves   

Outside  lap    

Inside   lead    

Maximum  travel 


over  a  distance  of  eight  miles  with  short  rising  and  falling  grades 
of  not  over  0.25  per  cent,  maintained  an  average  speed  of  69.6  miles 
an  hour;  the  average  drawbar  horse-power  was  913,  and  the  average 
at  the  drivers  was  1,650  horse-power. 

The  indicator  diagrams  are  shown  on  the  dynamometer  record  at 
the  points  where  they  were  taken.  The  maximum  indicated  horse- 
power is  1,860. 

On  the  Etampes  grade  of  0.8  per  cent.,  which  is  6.8  miles  leng, 
the  Atlantic  type  with  385  tons  averaged  53.4  miles  an  hour,  devel- 
oping 986  h.p.  at  the  drawbar  and  1,500  h.p.  at  the  drivers. 

Averages  from  32  test  runs  made  between  Paris  and  Tours  (146 
miles)   with  one  stop  of  about  15  minutes. 

Taulk  1. — Locomotive  No.  300L 
Average  H.P. 


14V4   •• 

23%   •• 

2.78 

.High-pressure,  balanced 

2^  in. 

%    •■ 


Dimensions  of  admission  ports,  h.-p 14VioXl%  In. 

••     exhaust          •'          "      14Vi«x3'^" 

••   admission       "       l.-p 2()yjxl%   " 

••     exliaust        •■         ••     20M!i3M>   " 

Sectional  area  of  steam  pipe  to  h.p 13.3  sq.  in. 

"  steam  pipe  to  l.-p 20. "i       " 

■■  exhaust  l.-p 3>i.i) 

Maximum  sectional  area  of  exhaust  pipe 45.<» 

Minimum  sectional  area  of  variable  exhaust 17.7 

Proportion  of  volume  of  h.p.  valve  chest  to  that  of  cylinder.  . .  1.18 

Proportion  of  volume  of  receiver*  to  that  of  I.-p  .cylinder 

•Common  valve  chest  and  exhaust  pipe  from  h.-p. 
Wheeh. 


1.44 


Diameter  of  drivers  (thickness  of  tire  2  in.) 

Diameter  of  front  truck  wheels    

Diameter  of  trailers  

Distance  between  axles  1   to  2 


Distribution  of  weight,    truck    

third  axle  .  . 
fourth  axle 
fifth  axle   .  . 

Total    

Weight  on  drivers   

Total  length  of  engine 


44,500  lbs. 
38,250    " 
40,690     " 
36.130    " 
159,660  lbs. 
77,775  lbs. 
38  ft.  6  in. 


42,695  lbs. 
39,890  •• 
39.890  " 
39,890     " 

161,765  lbs. 

117,265  lbs. 
38  ft.  2  in. 


Weight 


387 
431 
341 


Average 

speed, 
exclusive 
of  stops. 
57.6  m.  p.  h. 
60.2 
57.9 
57.40     •• 


47.76 


Draw-  driving 

bar.  wh'l.  tire 

481  970 

593  1.108 


Water  consumed 

, per  hour. , 

Per       I'er  H.P. 
drawbar       at 
H.  P.      drivers. 


Coal         Lbs.  of 
burned  pr      water 
sq.  ft.  of    evapratd 
grate  "—  "■ 


47.4 
41.8 
43.1 
700  1,130  39.7 

Locomotive  No.  4013. 
020  1,009  41.2 

628  1,022  41.6 

628  942  37.6 


24.U 
23.8 


per  hour 
82.0 
97.3 
88.1 
106.0 

96.7 


per  lb. 

of  coal. 

8.31 


.047 


•In  tons  of  2,000  lbs.  ^     .  ,  „,  ,,,,.      ., 

Averages  from  32  test  runs  made  between  Pans  and  lours  (14(.  mile 
with  one  stop  of  about  15  minutes. 

TABLE  2. — Locomotive  No.  3001. 

^Average  horse-power- 


Distance 

con- 
sidered. 
18.64 
27.96 
18.64 
18.64 
24.85 
18.64 
18.64 
12.43 
6.21 
12.43 


10.56 
13.67 
11.19 


Percentage    Average 


.-cut-off,    , 

H.-p.  L.-p.     m.  p.  h.    pull  in.  lbs.  mometer  car 


At  draw- 
bar measured 
by  dyna- 


63.' 
57.8 


65.5 

62.8 
i  66.5 

i  67.9 

i  69.6 

i  67.1 

i  65.2  5,SO0 

Locomotive  No.  4013. 
»  54.7  5,280 

i  48.0  3,630 

)  54.4  5,080 

i  32.5  6,420 


4,840 
4,800 
4,840 
4,800 
4,800 
4,680 
5,540 
6,320 
5,560 
5,810 
5,190 
5,140 
5,170 
5,165 


856 
854 
876 
866 
836 
868 
943 
970 
976 
974 
922 
933 
960 
940 


At 

drivers 
calculated. 
1.440 
1,455 
1,495 
1,505 
1,468 
1,522 
1,520 
1,450 
1,580 
1,495  ■ 
1,509 
1,570 
1,650 
1,580 
1,554 

1,194 
1,045 
1,168 
1,336 


Tank  capacity    

No.  of  wheels 

Weight,   empty    .... 
Weight,  in  working 

Length  of   tender    

Total   length  of  engine  and  tender. 
Total   wheel   base      


rder 


3.300  gallons.  4,500  gallons. 

6  6 

42,095  lbs.  36.180  lbs. 

99,423    •■  81,585    " 

24  ft.  2  in.  20  ft  0  in. 


Results  Of  Tests  Carried  Out  on  Locomotives  of  the  3,000  and  4.000 
Series. 

Tests  have  been  made  with  locomotives  No.  3,001  and  No.  4,013 
with  the  object  of  determining  the  power  actually  available  in  reg- 
ular service  with  these  two  types  of  machines.  The  tests  were  car- 
ried out  on  the  run  from  Paris  to  Tours  (146  miles)  and  return, 
which  was  made  in  each  direction  with  a  single  stop  of  15  min- 
utes at  Auxbrais.  This  stop  is  almost  exactly  in  the  middle  of  the 
run.  The  trial  train  consisted  of  a  dynaraometer-car  weighing  some- 
what less  than  395,000  lbs.,  and  which  was  described  in  the  Revue 
Generate  of  March,  1903,  and  the  Railroad  Gazette  of  June  19,  1903. 
and  loaded  cars  varying  in  number  according  to  the  weight  desired 
for  the  test.  These  cars  had  two  axles  spaced  19  ft.  8  in.  apart. 
They  were  loaded  so  as  to  weigh  about  44,000  lbs.  apiece.  The 
amount  of  water  and  coal  used  were  accurately  noted  during  the 
run.  The  fuel  used  was  a  half  and  half  mixture  of  Aniche  coal  and 
Somain  briquettes. 

Table  1  shows  the  averages  obtained  from  the  32  tests  run  be- 
tween Paris  and  Tours.  The  train  loads  ranged  from  242  tons  to 
385  tons  (2,000  lbs.)  behind  the  Atlantic  type  engine  No.  3,001,  and 
from  385  to  536  tons  behind  the  10-wheeler  No.  4.013.  The  trains 
were  run  at  nominal  speeds  of  59,  56,  50  and  4.7  miles  an  hour.  The 
results  obtained  are  referred  to  the  horse-power  at  the  periphery 
of  the  driving  wheel.  This  has  been  calculated  by  deducting,  in 
each  case  from  the  indicated  horse-power,  the  power  required  to 
move  the  engine  and  tender,  which  was  determined  from  a  series 
of  tests  made  by  running  the  locomotive  with  steam  shut  oft",  as 
explained  below. 

It  will  be  seen  that  the  power  of  the  10-wheeler  No.  4,013  was 
not  so  fully  utilized  as  that  of  the  Atlantic  No.  3,001. 

The  averages  given  in  Table  1  are  supplemented  by  the  figures 
given  in  Table  2  for  the  maximum  tractive  effort,  and  the  horse- 
power which  were  developed  on  stretches  of  from  six  to  28  miles 
in  length  with  trains  of  365  tons  with  the  Atlantic  type  and  536 
tons  with  the  10-wheeler. 

The  dynamometer  car  records  for  the  part  of  test  22  which 
gave  these  maxima  are  reproduced  in  the  accompanying  illustration. 

The  Atlantic  type  engine   No.   3,001  with  a  train  of  385   tons 


Method  of  Calculating  the  Rolling  Resistance  of  the  Locomotive 
and  Tender. 
The  dynamometer  car  records  show  the  amount  of  work  util- 
ized at  the  drawbar,  and  in  order  to  determine  the  total  amount  of 
work  it  is  necessary  to  add  the  work  consumed  in  the  propulsion 
of  the  locomotive  and  tender  which  is  made  up  as  follows; 

1.  "Work  done  in  overcoming  gravity. 

2.  Work  done  in  accelerating  or  retarding. 

3.  Work  done  in  overcoming  the  resistance  of  the  locomotive 
and  tender. 

When  the  engine  is  running  with  closed  throttle,  the  resistance 
is  the  only  quantity  not  capable  of  direct  measurement. 

The  drawbar  work  is  given  by  the  dynamometer  records;  the 
work  done  in  overcoming  gravity  is  determinable  from  an  examina- 
tion of  the  profile  of  the  road,  and  the  work  of  acceleration  is 
easily  calculated  from  the  recorded  changes  of  speed.  These  quan- 
tities being  known  the  only  unknown  is  the  resistance  of  the  loco- 
motive and  tender  which  can  be  easily  calculated,  as  the  relation 
linking  all  these  quantities  together  is  known. 


The  laborers'  pension  fund  of  the  Prussian  State  Railroads 
amounted  at  the  end  of  1903  to  about  $6,950,000  for  one  division, 
to  which  247,733  men  contributed:  and  to  about  $15,300,000  in  the 
other  division,  which  had  200,328  men  belonging  to  it.  This  is  a 
capital  of  $28  per  man  in  the  first  division  and  $76  per  man  in  the 
second.  The  contributions  per  man  to  these  funds  in  1903  were 
$1.58  and  $3.14  in  the  two  divisions  respectively,  an  equal  amount 
being  contributed  by  the  railroad  management.  Invalid  and  old 
age  pensions  and  sick  allowances  were  paid  to  11.841  persons  in 
the  first  division,  only  174  of  whom  had  sick  allowances;  the  in- 
valid pension  averaged  $43  per  pensioner:  the  old  age  pension  a 
little  less.  The  management  of  this  fund  has  the  right  by  law  to 
dictate  the  treatment  of  invalid  pensioners,  and  it  made  extensive 
use  of  this  authority  in  1903.  especially  in  the  case  of  consumptives, 
who  were  sent  to  sanitaria,  early  notice  being  given  of  their  con- 
dition. In  these  cases  allowances  were  paid  to  the  families  of  in- 
valids. In  1903,  953  persons  were  treated  at  an  average  cost  of 
$70  each.  Of  the  553  consumptives  so  treated  no  less  than  seven- 
eighths  were  so  benefited  that  they  became  wage  earners  again. 
This,  it  must  be  remembered,  is  a  laborers'  pension  fund.  The 
regularly  appointed  employees  are  otherwise  provided  for.  There 
are  also  various  sick  funds  covering  limited  classes  or  districts. 
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The  Percival   Concrete  Tie. 


What    is  the    Best    Method   of   Painting   Steel   Cars?* 


The  accompanying  Illustration  shows  a  number  of  Percival 
reinforced  concrete  ties  laid  in  the  track  of  the  Galveston,  Houston 
&  Henderson  at  the  entrance  to  the  Galveston,  Tex.,  yard.  The  form 
of  tie  has  beeu  patented  by  H.  E.  Percival,  of  Galveston,  and  this 
short  experimental  section   has   been  laid  with  them  to  determine 


BY  F.   p.   CHEESltAX. 

The  committee  appointed  by  the  Master  Car  Builders'  Associa 
tion  on  What  is  the  Best  Preventive  of  Rust  on  Steel  Cars?  re 
ported  at  its  1904  convention  as  follows: 

First. — For  New   Cars:      (a)     The   steel   should   be  thorouglil; 
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Percival  Concrete  Ties  in  the  Traci<  of  the  Galveston,  Houston  &.  Henderson  at  Galveston,  Tex. 
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Uieir  strength  and  wearing  qualities  under  heavy  traffic.  They 
have  been  in  ihe  track  now  about  a  month  and  have  shown  no  signs 
of  failure  or  needed  any  attention  whatever. 

The  ties  are  moulded  in  one  piece  and  are  reinforced  with  John- 
son corrugated  steel  bars  and  steel  wire.  Their  general  shape  is 
clearly  shown  by  the  loose  tie  at  the  side  of  the  track.  The 
dimensions  are  8  ft.  long,  914  in.  wide 
on  top  and  9  in.  deep.  The  ends  for  two 
feet  of  the  length  are  made  with  a  para- 
bolic cross-section  to  give  greater  bear- 
ing surface  under  the  rails,  but  in  the 
center  the  tie  has  a  V  shape  to  make  it 
self  tamping  and  to  relieve  the  center 
binding  pressure,  which  is  always  pres- 
ent with  a  flat  bottom  tie.  The  rein- 
forcement consists  of  three  'o-in.  bars 
bedded  near  the  top  surface  and  a  %-in. 
bar  bedded  near  the  apex  of  the  trian- 
gular section.  Every  16  in.  of  the  length 
a  steel  wire  is  bound  around  the  longi- 
tudinal bars  to  give  further  reinforce- 
ment from  crushing.  The  ties  weigh  385 
lbs.  and  cost  about  ?1.60  to  make. 

The  bearing  for  the  rail  and  the  form 
of  fastening  are  essential  details  of  the 
Percival  tie.  The  top  surface  of  the  con- 
crete is  recessed  out  under  each  rail  to 
take  a  hard  wood  block  2  in.  x  9  in.  x 
14  in.  which  has  previously  been  treated 
with  a  preservative.  This  block  forms 
an  effective  cushion  to  prevent  the  con- 
crete from  crushing  under  the  action  of 
heavy  wheel  loads  and  poor  counterbal- 
ance. In  the  body  of  the  tie  are  bedded 
composition  Babbitt  metal  and  galvan- Screw  Spike  and  Socket  for 
ized  steel  screw  sockets,  and  the  spikes  Percival  Concrete  Ties, 
for  holding  the  rail  are  screwed  down 

through  the  cushion  blocks  into  these  sockets.  The  sockets,  being 
thoroughly  protected  in  the  concrete,  will  last  indefinitely,  and  re- 
newals of  worn  or  corroded  spikes  can  be  easily  made.  The  spikes 
are  of  approximately  the  same  form  of  head  as  those  used  on  the 
French  Eastern  Railway,  and  are  %  in.  in  diameter  and  10  in.  long. 
The  spike  illustrated  is  similar  in  design,  but  smaller. 
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cleaned  of  all  rust  and  furnace  scale  before  the  car  is  assembled 
(b)  All  joints  before  assembling  should  be  thoroughly  coated  witl 
coal  tar.  (c)  After  car  is  assembled  all  grease  should  be  thor 
oughly  removed  from  the  steel  and  same  given  a  good  coat  of  car 
bon  or  graphite  paint  on  the  outside  and  underneath,  and  th( 
inside  a  heavy  coat  of  crude  petroleum,  coal  tar  applied  hot,  or  somi 
similar  substance,  (d)  The  outside  to  be  given  a  second  coat  o: 
graphite  or  carbon  paint,  as  may  be  desired. 

Second. — For  Old  Cars:  (a)  All  scale  and  rust  should  be  re 
moved  wherever  it  appears  on  the  car,  by  steel  brushes  or  scrapers 
and  in  the  case  of  the  inside  of  the  car  by  any  of  the  above  method; 
or  by  the  use  of  pneumatic  hammers  or  mauls,  (b)  After  all  scale 
and  rust  have  been  removed  the  car  should  be  thoroughly  cleaned 
with  steel  scrapers  or  wire  brushes  and  blown  out  with  air,  ir 
order  to  present  a  clean  surface  for  the  paint,  (c)  The  methods 
of  painting  recommended  for  new  cars  should  be  followed  out  ir 
the  case  of  old  cars,  after  a  clean  surface  is  obtained. 

The  following  report  was  made  at  the  1904  convention  ol 
Master  Car  and  Locomotive  Painters  by  a  committee  especially  ap 
pointed  to  draw  up  the  best  specifications  for  painting  of  steel  cars: 

"It  is  the  sense  of  this  association  that,  in  the  construction  and 
painting  of  steel  cars  the  following  points  are  of  vital  importance 
to  their  preservation: 

"First. — All  flash  or  mill  scale,  rust,  oil,  grease  and  dirt  should 
be  entirely  removed  from  all  parts  entering  into  the  construction 
of  cars  before  any  paint  is  applied.  We  believe  that  this  can  be 
best  accomplished  by  the  use  of  the  sand  blast. 

"Second. — During  construction  all  overlapping  joints,  wherever 
metal  is  placed  upon  metal,  should  be  thoroughly  coated  with  a 
heavy  mixture  of  moisture-repelling  paint, 

"Third. — The  initial  painting,  being  of  the  greatest  importance 
should  be  done  in  the  best  possible  manner.  The  first  coat  shoulc 
be  applied  immediately  after  metal  has  been  sand-blasted  and  befor* 
the  cleaned  surface  can  accumulate  rust. 

"The  material  should  be  of  an  elastic  nature  and  sufficient  time 
should  be  allowed  between  coats  for  drying.  It  should  be  put  or 
evenly  in  a  workmanlike  manner. 

"Fourth. — We  believe  that  not  less  than  three  coats  should  be 
applied  to  all  exterior  parts  of  body,  including  underframing,  and 

•Paper  rend  at  the  Atlantic  City  meeting  of  the  American  Society  foi 
Testing  Materials,  June  30,  1905. 
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two  coats  on  interior  of  body;  also  all  parts  of  trucks  except 
wheels  and  axles. 

"Fifth. — We  recommend  a  rigid  inspection  of  the  cleaning  and 
painting  of  cars  under  construction  by  competent,  practical  men, 
l>eiieving  this  in  the  line  of  economy. 

"Sixth. — \ve  would  suggest  that  the  abuse  of  cars  in  service  be 
stopped  by  discontinuing  the  loading  of  the  hot  slag,  billets,  etc. 
Also  that  the  hammering  of  side  sheets  and  other  injurious  methods 
used  to  facilitate  unloading  be  discouraged. 

"Seventh. — In  the  repainting  of  cars,  all  corrosion  and  loose 
paint  should  be  removed  with  steel  scrapers  and  wire  brushes  or 
the  sand  blast,  and  not  less  than  two  coats  of  an  elastic  preserva- 
tive coating  applied  to  all  cleaned  parts.  As  the  greatest  loss  from 
corrosion  is  found  on  the  interior  parts  of  coal-carrying  cars,  we 
would  consider  that  matter  of  painting  those  parts  worthy  of  serious 
consideration." 

We  agree  largely  with  the  above  reports  and  will  consider  the 
subject  under  two  headings:  First,  as  applied  to  "New  Cars  Con- 
structed by  Steel  Car  Builders,"  and  second,  as  applied  to  "The  Re- 
painting of  Cars  by  Railroads." 

Under  the  first  heading,  we  desire  to  call  your  attention  to  the 
fact  that  the  conditions  as  we  find  them  now  are  such  as  make  it 
impossible  to  secure  a  good  Job  of  painting,  and  it  is  simply  money 
thrown  av^ay  to  attempt  to  furnish  first-class  material  for  the 
work  as  it  is  now  done. 

In  nearly  all  the  large  car  shops  it  is  the  practice  to  put  on 
two  coats  of  paint  in  one  day,  followed  usually  by  the  stenciling 
of  the  cars  that  same  day.  It  is  unnecessary  to  sftte  that  under 
these  conditions  neither  adequate  protection  nor  durable  results 
may  be  expected,  but  until  the  present  methods  are  changed  we 
must  meet  them  as  they  exist,  and  do  the  best  possible  under  the 
circumstances.  We  believe  that  better  results  can  be  obtained  by 
the  application  of  only  one  coat  rather  than  the  forcing  of  the  two 
coats  to  dry  so  that  they  can  be  applied  inside  of  12  hours.  We 
therefore  suggest  that  in  specifying  paint  for  new  steel  cars  when 
not  more  than  12  to  24  hours  is  allowed  for  painting  that  only  a 
single  coat  be  specified,  and  that  care  be  taken  to  see  that  the 
surface  to  which  this  coat  is  applied  is  properly  prepared  by  re- 
moving all  rust,  mill  scale,  grease  and  dirt  by  sand-blasting;  that 
this  work  be  done  under  close  inspection  and  that  the  paint  be  ap- 
plied Immediately  after  the  sand-blasting  as  new  rust  will  accumu- 
late in  a  very  short  time. 

For  this  one  coat  work  the  pigment  base  of  the  paint  should  be 
pure  blue  lead.  Theoretically  the  vehicle  ought  to  be  only  pure  raw 
linseed  oil,  but  as  conditions  make  this  impossible  a  pure  selected 
turpentine  drier  should  also  be  used.  This  drier  should  be  of  such 
a  nature  as  to  act  both  as  a  binder  and  a  drier,  and  only  enough 
should  be  used  to  dry  in  the  required  time  which  for  satisfactory 
results  should  not  be  less  than  ten  hours.  All  overlapping  Joints 
which  cannot  be  reached  to  be  repainted,  to  be  coated  with  a  heavy 
coat  of  blue  lead  made  in  semi-paste  form.  This  shop  coat  should 
be  followed  in  the  course  of  six  months  with  two  coats  of  paint,  at 
which  time  all  rust  to  be  removed  by  scraping  and  with  wire  brushes 
and  the  abrasions  repainted  with  blue  lead.  The  main  reason  why 
we  suggest  blue  lead  in  this  connection,  in  preference  to  any  other 
pigment  for  first  coating,  is  that  our  experiments  seem  to  prove 
conclusively  that  rust  will  not  progress  or  extend  under  blue  lead, 
hence  it  is' only  necessary  to  remove  the  rust  that  is  visible,  whereas 
in  the  use  of  any  other  paint  pigment  we  find  that  the  rust  spreads 
under  the  paint  for  quite  a  considerable  distance,  and  as  it  is  cov- 
ered and  not  visible  it  usually  is  not  removed.  Blue  lead  for  single 
coat  work  stands  weather  exposure  better  than  other  pigments,  and 
is  not  affected  by  sulphurous  or  carbonic  acid  gases,  which  are  very 
injurious  to  red  lead.  Carbon  black  will  not  answer  for  single  coat 
work,  as  it  will  not  cover  with  as  heavy  a  coating  as  is  necessary  to 
withstand  abrasion,  and  it  also  takes  too  much  drier  when  required 
to  dry  in  such  a  short  time  as  say  ten  hours.  Graphite  when  used 
for  single  coat  work  does  not  give  durability,  as  under  the  condi- 
tions of  ordinary  application  it  is  made  to  cover  too  much  surface, 
hence  the  coating  is  thin,  and  the  pigment  seemingly  repels  the 
vehicle,  leaving  many  minute  holes,  causing  corrosion. 

We  quote  from  a  paper  by  H.  M.  Butts,  Master  Car  Painter,  New 
York  Central  Railroad,  read  at  a  meeting  of  the  Central  Railroad 
Club  of  Buffalo:  "We  must  admit  that  the  combination  of  red  lead 
and  linseed  oil  properly  used  has  served  its  purpose  long  and  well, 
but  experience  has  demonstrated  that  it  has  its  faults,  for  it  is  not 
a  success  for  finishing  coats.  Red  lead,  being  too  strong  a  pigment 
for  the  carrying  vehicle,  the  paint  soon  becomes  hard  and  brittle  and 
in  time  will  chalk  off.  In  this  state  it  is  pervious  to  moisture, 
which  will  soon  penetrate  to  the  metal  and  cause  corrosion.  There- 
fore, in  order  to  obtain  better  and  more  lasting  results  the  red  lead 
must  be  covered  with  a  coating  which  carries  a  pigment  fine  enough 
to  fill  the  pores  of  the  oil.  thus  forming  a  more  elastic  and  non- 
porous  surface.  If  an  elastic  coating  is  preferable  for  finishing 
coats,  why  not  for  priming  coats  as  well?  This,  I  think,  is  com- 
ing to  be  understood  as  the  better  way  and  hence  red  lead,  which 
has  stood  in  the  front  rank  so  long,  is  gradually  being  superseded  by 
other  pigments."     We,  of  course,  would  prefer  to  have  the  cars  prop- 


erly painted  when  built,  but  under  the  present  limited  trackage  that 
exists,  in  and  around  the  car  shops,  it  seems  impossible  to  keep  the 
cars  for  a  long  enough  lime  to  properly  paint  them,  and  again  it 
frequently  happens  that  the  mill  scale  cannot  be  removed  properly 
at  the  time  the  cars  are  built  and  until  the  mill  scale  does  separate 
from  the  steel  it  is  impossible  to  obtain  a  durable  Job  of  painting. 
Hence,  if  matters  could  be  arranged  so  that  at  the  end  of  say  six 
months  the  car  could  be  thoroughly  overhauled  and  painted,  a  much 
more  durable  Job  would  then  be  obtained. 

As  a  rule  the  dryer  used  at  the  car  shops  is  not  of  the  quality 
that  it  should  be,  and  while  they  are  usually  very  particular  to 
see  that  the  linseed  oil  is  pure,  the  large  amount  of  dryer  added 
(in  many  cases  as  much  as  two  gallons  of  dryer  to  one  gallon  of 
oil),  destroys  completely  the  life  of  the  oil  and  makes  the  paint  so 
brittle  that  in  some  instances  it  commences  to  peel  within  two 
weeks  after  it  has  been  painted.  By  applying  only  one  coat  we 
would  be  able  to  double  the  drying  time,  and  consequently  more 
than  double  the  life  of  the  paint,  at  a  lower  expense  than  by  forcing 
on  two  coats  in  less  than  one-half  the  necessary  time. 

Under  the  second  heading,  "The  Repainting  of  Cars  by  Rail- 
roads," our  first  choice  would  be,  after  the  surface  is  put  into 
proper  condition  by  th.e  removal  of  all  rust  and  the  retouching  with 
blue  lead  of  all  bare  spots,  a  coating  of  a  paint  made  approximately 
of  about  50  per  cent,  pure  carbon  black,  15  per  cent,  of  pure  white 
lead,  15  per  cent,  of  pure  white  zinc,  and  20  per  cent,  of  selected 
inert  pigment,  non-hygroscopic  in  its  nature,  and  the  vehicle  to 
consist  of  pure  linseed  oil  and  selected  dryers.  If  the  color  of  this 
paint  is  suitable  we  would  recommend  the  use  of  two  coats  of  it. 
If,  however,  the  road  prefers  to  use  its  standard  shade  for  a  fin- 
ishing coat,  it  should  not  be  made  up  in  the  same  manner  for  use 
on  steel  cars  as  when  intended  for  wooden  cars.  We  also  consider 
it  of  special  importance  both  for  the  shop  and  the  finishing  coats 
that  the  size  of  the  brush  used  should  be  specified  in  the  original 
specifications,  and  that  a  larger  brush  than  a  6  deg.  round  brush 
should  not  be  allowed  and  particular  care  should  be  taken  to  avoid 
the  use  of  a  flat  wide  brush  such  as  is  now  generally  used  for  this 
work.  In  working  with  a  wide  flat  brush  workmen  cannot  brush 
the  parts  in  and  on  as  well  as  it  should  be  done. 

In  regard  to  the  interior  of  the  car  it  should  be  painted  when 
built  with  one  coat  of  the  blue  lead  paint,  and  the  bottom  of  the 
car  should  be  protected  with  a  heavy  wooden  floor,  arranged  so 
as  to  be  readily  removed  when  the  car  is  repainted,  at  which  time 
all  the  rust  on  the  interior  would  be  removed,  and  two  coats  of 
paint  applied,  the  first  of  blue  lead  and  the  second  of  a  paint  made 
along  the  lines  of  the  formula  used  by  Jhe  P.  R.  R.  for  their  stan- 
dard red  freight  car  color.  The  cars  are  usually  not  painted  under 
cover,  hence  we  have  very  unequal  results  regarding  durability. 
The  sand-blasting  and  painting  should  be  done  under  cover,  espe- 
cially in  the  case  of  the  priming  or  foundation  coat. 


Extended    Piston    Rods  on    Union   Pacific   Vauciain    Compounds. 


BY  G.  H.  LIKERT, 
Assistant  Master  Mechanic,  Union  r.-icific. 
The  Vauciain  four-cylinder  compound  locomotives  in  service  on 
the  Union  Pacific  are  of  the  2-8-0  and  4-6-0  type,  and  when  received 
were  equipped  with  a  non-extended  piston  rod,  having  a  cast-iron 
head,  bored  out,  with  a  shell  approximately  %  in.  thick.  The  low- 
pressure  piston  heads  were  26  in.  in  diameter,  4%  in.  thick,  weighed 
about  390  lbs.  and  had  cast-iron  snap  rings  %  in.  by  %  in.  The 
high-pressure  heads  were  15%  in.  in  diameter,  4%  in.  thick,  weighed 
about  180  lbs.  and  had  the  same  size  snap  rings  as  the  low-pressure 
heads.  These  pistons  caused  a  great  deal  of  trouble,  especially  the 
low-pressure,  due  to  the  heavy  unsupported  head  traveling  back  and 


Cylimfei 


End  Vfeiv  of 
Bushing. 


Application   of   Extended    Piston    Rod  to   Vauciain  Compound 
Locomotives. 

forth  in  the  cylinder.     The  difiSculties  experienced  may  be  summed 
up  as  follows: 

(1)  Piston  heads  would  break  frequently,  the  result  being  that 
a  cylinder  head  would  be  knocked  out,  the  barrel  of  the  cylinder 
cracked,  or  a  piece  of  the  cylinder  broken  out.  This  could  be  due  to 
three  things: 

(a)  Defective  piston  heads  caused  by  the  core  having  slipped 
when  the  casting  was  made,  leaving  one  of  the  walls  of  the  piston 
head  very  thin;  or  by  poor  material  in  head. 

(b)  Heating  of  head  due  to  improper  lubrication. 
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(c)  Failure  on  the  part  of  the  roundhouse  forces  to  make  proper 
and  regular  inspection  of  heads. 

The  foregoing  items  were  the  most  expensive  of  all,  as  several 
cases  happened  where  the  cylinders  were  so  badly  broken  that  they 
could  not  be  patched. 

(2j  It  was  found  that  the  cylinders  were  becoming  badly  worn 
out  of  round,  necessitating  frequent  truing  up  or  bushing  of  same. 
On  account  of  the  cylinder  becoming  out  of  round,  the  full  service 
could  not  be  got  out  of  the  piston  heads,  as  the  head  would  be 
fitted  to  the  smallest  diameter  of  the  cylinder  and  it  would  only  be 
a  short  time  until  an  examination  of  the  packing  was  required,  and 
invariably  it  would  be  found  that  the  trouble  was  due  to  the  head 
being  too  small  for  the  oval-shaped  cylinder. 

(3)  It  was  necessary  to  increase  the  cylinder  packing  inspec- 
tion from  one  to  two  or  three  times  a  month,  in  order  to  reduce  the 
danger  to  a  minimum. 

(4)  The  greater  friction  of  the  heads  in  the  cylinders  made 
more  oil  necessary,  thus  increasing  the  cost  of  lubrication. 

(5)  Annoyance  due  to  the  piston  rod  packing  blowing.  Fre- 
quent renewing  of  packing  was  necessary  as  it  was  impossible  to 
keep  the  piston  head  central  with  the  cross-head  and  the  piston  rod 
therefore  ground  out  the  packing. 

(6)  Delay  to  power  on  account  of  being  held  for  repairs.  Also, 
slow  turning  of  power  at  the  various  roundhouses  and  delays  to 
trains  on  the  road  on  account  of  engine  failures  and  packing  blowing. 

As  a  result  of  the  foregoing  difficulties  the  cost  of  operation  on 
these  locomotives  was  very  high  and  means  had  to  be  devised  to  re- 
duce this  cost. 

About  July  1,  1903,  the  company  began  equipping  a  few  of  the 
locomotives  with  extended  piston  rods,  the  accompanying  drawing 
showing  the  method  of  application.  The  cylinder  head,  extension 
and  brass  bushing  are  shown.  The  brass  bushing  is  turned,  bored 
and  fitted  so  that  it  can  be  applied  or  removed  freely  by  hand, 
'mere  is  a  %-in.  limit  groove  in  the  end  of  the  bushing  to  gage  the 
wear  of  same,  and  as  soon  as  the  bushing  is  worn  to  this  limit, 
it  is  turned  one-quarter  turn.  This  is  done  until  the  bushing  has 
been  turned  four  times,  when  a  new  one  is  applied.  The  life  of  these 
bushings  averages  about  six  months. 

From  the  very  start  it  was  apparent  that  the  extended  rod  was 
the  solution  of  the  problem.  Since  applying  the  extended  rod  no 
cause  has  been  found  for  removing  the  piston  head  except  in  case 
of  accident,  while  the  average  life  of  the  head  on  the  non-extended 
rod  is  only  about  three  months.  The  rocking  wear  on  the  cross- 
head  is  entirely  eliminated,  and  there  is  less  strain  on  the  guides  as 
the  piston  is  supported  at  both  ends  of  the  cylinder.  The  guides  also 
require  closing  less  frequently.  The  life  of  the  piston  rod  packing 
is  greatly  increased,  as  the  packing  supports  practically  no  weight. 
It  is  seldom  now  that  the  piston  rod  packing  on  an  engine  blows. 
The  cylinder  packing  and  piston  heads  are  now  examined  everv 
30  days. 

The  wear  on  the  walls  of  the  cylinder  is  hardly  noticeable  and 
we  have  only  had  one  cylinder  broken  since  using  the  extended 
rods.  This  was  due  to  defective  material  in  the  piston  head.  A 
very  appreciable  saving  in  oil  has  also  been  made,  as  engines  are 
now  making  25  miles  more  per  pint  of  cylinder  oil  than  formerly. 
With  the  extended  piston  rods,  the  heads  are  turned  lo  in.  smaller 
than  the  cylinder.  This  allows  the  wear  to  come  on  the  cylinder 
packing  rings  and  the  barrel  of  the  cylinder. 


Japanese    Railroads. 


The  Imperial  Railway  Bureau  of  Japan  has  issued  its  annual 
report  for  the  year  ended  March  31.  1904.  which  shows  that  the  total 
length  of  railroad  open  for  traffic  at  the  end  of  the  year  was  4,49« 
miles,  of  which  1.345  miles  was  government  railroads  and  3,151  miles 
private  railroads.  Very  complete  traffic  statistics  for  each  separate 
railroad,  government  or  private,  the  totals  for  ail  government  rail- 
roads, the  totals  for  all  private  railroads,  and  the  grand  total  on  all 
roads,  are  given.  These  show  that  the  average  train  on  all  roads 
consisted  of  six  passenger  cars  and  nine  freight  cars,  a  total  of 
15  cars  for  each  train.  On  the  government  railroads  the  average 
mileage  of  each  pa.ssenger  was  24.10  miles,  and  of  each  ton  of  freight 
81.62  miles.  On  the  private  lines  the  average  passenger  journey 
was  15.18  miles  and  the  average  freight  haul  was  51.73  miles.  On 
the  government  roads  the  average  receipts  per  passenger  per  mile 
were  0.765  cent,  and  per  ton  of  freight  per  mile  one  cent  (2  sen  = 
1  cent).  On  the  private  roads  the  average  receipts  per  passenger 
per  mile  were  0.735  cent,  and  per  ton  of  freight  per  mile  0.88  cent. 
The  passenger  traffic  on  all  roads  was  largely  third-class.  In  each 
one  thousand  passengers  four  traveled  first-class,  50  second-class,  and 
946  traveled  third-class.  The  freight  traffic  is  classified  into  the  fol- 
lowing four  groups:  Luggages;  common  parcels;  corpses,  precious 
goods  and  animals,  and  goods.  Of  each  100  tons  of  goods  on  gov- 
ernment railroads  10.8  tons  were  carried  under  general  tariff,  3.1 
by  special  contract  and  8i!.l  by  carload  rates.  On  the  private  lines, 
per  100  tons  of  goods,  which  includes  the  third  classification,  9.2 
tons  were  carried  by  general  tariff.  25.4  by  special  contract  and'65.7 


by  carload  rates.  In  13  years  the  total  passenger  traffic  has  gro-w 
from  470,300,633  passenger  miles  in  1890,  paying  ?2,574,558,  to  : 
036,557,666  passenger  miles  paying  $15,227,781  in  1903.  The  freig; 
traffic  has  increased  from  1,560,206  tons  in  1890  to  17,761,312  toi 
ip   1903. 

In  1872  there  were  only  16  miles  of  government  road  in  oper 
tion.  In  1883  this  had  increased  to  only  100  miles.  In  that  year  tl 
first  48  miles  of  private  line  was  built.  In  1890  there  were  5i 
miles  of  government  road  and  717  miles  of  private  road  in  oper 
tion.  The  average  net  earnings  per  mile  of  line  for  all  roads  we: 
in  1883.  $3,419;  $1,516  in  1890,  and  $3,364  in  1903,  which  seem 
indicate  a  very  general  prosperity.  The  revenue  and  expenditu: 
table  shows  that  a  number  of  roads  pay  above  10  per  cent,  ar 
one  14  per  cent,  dividends.  The  striking  fact,  as  compared  with  a 
American  railroad,  is  that  from  the  standpoint  of  earnings,  tl 
passenger  traffic  is  of  much  more  importance  than  the  freight  traffi 
a  difference  similar  perhaps,  though  much  greater,  than  that  existir 
not  many  years  ago  on  one  of  our  American  railroads  in  thick] 
populated  territory.  On  the  other  hand  the  average  earnings  p( 
unit  per  mile  appear  to  be  greater  from  freight  than  from  pa 
sengers.  The  report  has  several  admirable  statistical  tables  whic 
show  graphically  by  diagrams  and  colors  the  increases  In  mileag 
traffic,  earnings  and  expenses  of  the  two  classes  of  railroac 
separately  and  as  a  whole.  The  railroad  map  of  Japan  show 
that  the  government  controls  the  only  existing  line  through  tt 
center  ot  the  island.  It  runs  from  Tokyo  through  Yokoham 
and  along  the  eastern  shore  of  the  island  through  Kyoto  to  Osak; 
Judging  by  the  cities  it  reaches  this  seems  to  be  the  most  importan 
though  not  the  longest,  of  the  through  routes.  By  using  both  go- 
ernment  and  private  roads  it  is  possible  to  travel  practically  froi 
one  end  of  the  group  of  islands  to  the  other.  The  following  tabl 
shows  the  principal  statistics  for  both  government  and  private  road 
The  yen  has  been  taken  as  equal  to  fifty  cents  in  United  State 
currency: 

1904.  1903. 

Miles   Open  :    i;ov(>inmi>nt    1.34.'«  1.226 

Private    3,151  3,012 


4,238 


Total    |!365,977,973     $352,462,382 


Total:    Locomotives,    number 1,544 

Passenger    cars,    number- 5,101 

Freight   ears,  number   22,735 

Train  mileage   34,294,358 


1,428 

4,864 

21,459 

32,066,079 

89.168,291 
16,622,107 

Total    $27,790,663       $25,840,398 


Total    $13,135,750       $12,634,693 

arnings:    Government    $5,106,107  $4,635,209 

'dvate    9,548,805  8,570.495 


Total    814,654,903       $13,205,694 


Total    $15,227,781       $14,308,895 

! :  (iovernment   $2,854,424  $2,526,744 


Total    $9,385,705  $8,603,073 


Foreign   Railroad  Notes. 


The  entire  Hungarian  cabinet  resigned  lately,  and  with  it  thi 
Minister  of  Commerce,  Hieronymi,  who  was  in  charge  of  the  Stati 
Railroads.  He  was  succeeded  by  von  Voros,  a  man  56  years  old,  3- 
of  which  he  has  spent  in  the  office  of  the  Ministry  of  Commerce.  A 
number  of  other  high  railroad  ofl5cers  have  been  changed. 


The  Egyptian  State  Railways  will  expend  this  year  about  $3. 
500.000  on  additional  motive  power,  rolling  stock  and  improvements 
to  permanent  way.  Of  this  sum  $750,000  will  be  spent  for  new  loco 
motives.  $700,000  for  freight  cars  and  $650,000  for  passenger  equip 
ment.  For  renewals  of  rails,  ties  and  new  ballasting  $375,000  has 
been  appropriated. 


The  Prussian  Minister  of  Public  Works  in  an  address  to  the 
Prussian  House  of  Lords  gave  as  follows  the  net  earnings  of  the 
State  Railroads,  in  millions  of  marks: 

1901.  in02.  1903.  1904. 

518  511  612  633 

The  capital  invested  has  increased  meanwhile,  but  not  in  pro- 
portion to  the  profits,  which  have  been  the  following  percentages  on 
the  investment: 

1901.  1002.  1903.  1904. 

0.41  6.54  T.12  7.19 

Times  were  bad  in  the  first  two  of  these  years,  and  began  to 
recover  in  1903. 
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Friday,  August  4,  1905. 


The  Government's  last  quarterly  accident  bulletin,  reprinted 
on  another  page  of  this  paper,  contains  a  new  feature — a  statement 
of  the  losses  for  six  months  by  derailments  at  derailing  switches. 
They  amounted  to  $48,387,  not  counting  damage  to  freight  or  sums 
paid  for  personal  injuries,  which  very  likely  would  swell  the  loss 
by  many  thousands.  Whether  or  not  collisions  would  have  occurred 
in  these  cases  if  the  derails  had  not  been  there  is  a  conundrum  for 
the  curious  on  which  the  Government  record  sheds  no  light.  It 
is  plain,  however,  that  if  the  derailer  is  to  be  employed  as  a  "moral 
safeguard" — a  warning  to  enginemen  that  if  they  disregard  stop 
signals  they  will  be  found  out  and  penalized,  there  is  room  for  im- 
proving it;  for  two  of  the  derailments  are  charged  to  the  miscon- 
duct of  the  signalmen,  one  to  a  defect  in  the  derailer  itself,  and 
one  to  freezing  of  a  signal.  This  bulletin  contains  the  report  of 
the  rear  collision  at  Clifton,  Pa.,  March  3,  when  seven  passengers 
were  killed.  The  details  given  tend  to  confirm  the  evidence  that 
the  engineman,  though  possessed  of  years  of  experience  and  a  good 
repitation,  took  chances;  that,  having  found  signals  clear  for  12 
miles  he  concluded  to  run  the  risk  of  finding  them  so  in  the  13th 
mile.  This  bulletin  contains  the  first  reference,  in  the  four  years 
since  the  records  were  begun,  to  a  collision  caused  by  an  intoxicated 
engineman.  The  causes  of  coupling  accidents  are  in  this  bulletin 
classified  more  in  detail  than  heretofore,  and  we  copythe  detail 
table.  This  analysis  serves  to  put  on  record  an  exhibit  of  what 
a  great  variety  of  mishaps  a  brakeman  is  liable  to,  but  otherwise 
is  of  very  moderate  value.  As  is  pointed  out  in  the  bulletin,  many 
of  the  accidents  are  of  kinds  not  peculiar  to  coupling  and  will  con- 
tinue to  occur  even  if  every  coupler  be  ideally  automatic  and  ideally 
perfect.  Many  accidents  are  due  to  deliberate  risks  taken  by  the 
men  who  suffer  them,  as  when  one  jumps  on  the  front  of  a  moving 
engine  to  open  a  knuckle.  Again,  it  appears  that  cars  not  equipped 
with  automatic  couplers  are  still  in  service  here  and  there.  No  less 
than  16  fatal  injuries,  out  of  62,  occurred  when  the  victim  was  by 
himself,  so  that  no  witness  was  left  to  give  information  about  the 
cause.  In  Table  3A,  classifying  the  injuries,  281  cases  out  of  790 
were  contusions  or  lacerations  of  fingers.  Seven  of  the  18  pas- 
sengers killed  in  collisions  were  riding  in  cabooses  on  freight  trains. 


ill-arranged  city,  composed  really  of  a  collection  of  communities 
which  are  not  ready  to  merge  their  private  rights  of  control,  espe- 
cially that  of  the  veto  iMwer,  into  any  central  body  that  can  provide 
a  harmonized  scheme.  The  heart  of  London  lies  in  an  oval,  some 
four  miles  long  and  two  miles  wide,  with  railroad  stations  at  dif- 
ferent points  on  its  boundary,  but  no  efficient  scheme  of  rapid  transit 
within.  The  streets  are  very  narrow  and  crooked,  and  most  of  the 
local  governing  bodies — which  have  the  power  of  veto — are  unalter- 
ably opposed  to  tramway  lines  in  these  streets.  The  result  is  that 
except  for  a  limited  amount  of  east  and  west  traffic  on  the  borders 
of  the  oval,  served  by  the  Metropolitan  District,  and  for  a  smaller 
amount  going  out  towards  Shepherd's  Bush  from  the  Bank  on  the 
Central  London,  cabs  constitute  the  best  means  of  rapid  transit,  with 
the  lumbering  omnibuses  a  close  second.  The  commission  in  the 
first  part  of  its  report  is  bold,  and  advocates  as  a  fundamental  basis 
of  relief  the  construction  of  two  great  boulevards — one  east  and  west 
and  one  north  and  south — each  somewhat  over  four  miles  long,  to 
run  through  the  heart  of  the  congested  part  of  London.  It  would  put 
four-track  subways  beneath  these  boulevards,  and  four-track  tram 
lines  on  the  surface,  with  abundant  room  for  vehicle  traffic  on  either 
side  of  the  rails.  Unfortunately,  the  cost  of  any  such  enterprise 
seems  hopeless;  although  the  commission  suggests  an  ingenious  way 
by  which  the  municipality  could  be  in  part  recouped,  through  right 
to  purchase  abutting  property  at  existing  prices  and  hold  this  prop- 
erty for  the  great  increase  which  might  logically  be  expected  to 
follow  the  improvements.  But  the  commission  itself  does  not  take 
this  great  thoroughfare  plan  too  seriously,  and  says  that  the  other 
improvements  suggested  must  not  wait  for  it.  The  other  improve- 
ments consist  primarily  in  a  scheme  of  tramways  to  connect  up  the 
stub-ended  system  of  the  present  day  and  really  accomplish  some- 
thing. Before  this  can  be  done,  the  individual  veto  powers  pre- 
viously referred  to  must  be  done  away  with.  It  is  proposed  to  sup- 
plement these  tramways  with  additional  subway  routes,  and  this  part 
of  the  plan  is  important,  for,  at  the  prevailing  British  tramway 
speed,  the  relief  which  they  could  afford  would  necessarily  be  lim- 
ited. London  has  a  tough  problem  before  it.  Real  relief  seems  im- 
possible without  the  existence  of  broad  thoroughfares  in  place  of  the 
tangle  of  narrow  and  crooked  streets,  but  we  fear  it  will  be  a  long 
time  before  such  thoroughfares  will  exist. 


The  Royal  Commission  appointed  in  1903  by  King  Edward  to  in- 
quire into  the  means  of  locomotion  and  transport  in  London,  and  to 
suggest  improvements  in  the  same,  has  made  its  report,  which  is  a 
bulky  affair,  filling  eight  volumes.  The  report  proper,  however,  is 
contained  in  the  first  volume;  the  others  dealing  with  minutes  of 
evidence  and  other  supplementary  matter.  The  situation  at  the 
present  time,  summed  up  briefly,  seems  to  be  that  London  is  a  great. 


THE  WACHUSETT  DAM. 


Of  the  great  masonry  dams  which  have  been  built  for  the  stor- 
age of  water,  the  principal  ones  in  this  country  are  the  one  at  San 
Mateo,  California,  which  has  a  height  of  170  ft.  above  the  ground, 
and  a  storage  reservoir  with  a  capacity  of  32,000,000,000  gallons;  the 
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new  Croton  Dam,  which  is  loiimied  ou  Llie  rock  and  is  290  ft.  high, 
and  the  new  Wachusett  dam  at  Clinton,  Mass.,  22S  ft.  high  and 
1,250  ft.  long  (20  ft.  shorter  than  the  Croton  dam),  but  which  has 
an  average  depth  of  water  of  46  ft.  behind  it,  and  a  capacity  in  the 
reservoir  of  03,068,000,000  gallons,  or  about  double  the  Croton  reser- 
voir, which  holds  32,000,00(1,000  gallons.  The  completion  of  this  im- 
portant work,  in  its  essentials,  has  just  been  announced,  and  a 
description  of  some  of  the  principal  features  in  the  design  and  con- 
struction, together  with  plans  and  photographs,  appears  elsewhere 
in  this  issue.  It  has  been  about  nine  years  in  building,  and  it  will 
probably  take  the  balance  of  the  present  season  to  entirely  finish  it. 
The  city  of  Boston  and  the  adjacent  cities  and  towns  will  then  have 
an  abundant  supply  of  pure  water  for  many  years  to  come.  The 
amount  of  water  used  per  capita  has  enormously  increased  during 
the  last  twenty-five  years,  so  that  the  works  built  in  1873-1877  on 
the  Sudbury  river  and  its  tributaries,  which  it  was  expected  would 
be  amply  sufficient  for  the  needs  of  the  city  of  Boston  for  many 
years,  have  been  long  outgrown.  When  these  were  planned  the 
amount  necessary  to  be  provided  was  based  upon  an  estimated  con- 
sumption of  water  which  was  considered  liberal,  viz.,  60  gallons  per 
day  for  each  individual.  The  Water  Board,  in  a  special  report  for 
the  year  1874,  says  that  "as  there  will  probably  be  means  devised 
at  no  distant  day  to  check  the  great  waste  that  has  heretofore  taken 
place,  an  allowance  of  60  gallons  per  day  for  each  person  should  and, 
without  much  doubt,  will  be  ample."  The  waste  or  extravagant  use 
of  water  was,  however,  not  then  a  new  thing.  When  the  original 
supply  was  drawn  from  Lake  Cochituate,  the  capacity  of  the  works 
was  planned  with  the  assumption  that  281^  gallons  per  day  for  each 
person  would  be  sufficient,  as  the  Waaler  Board  reported  in  1838  "that 
this  appears  to  be  the  largest  quantity  furnished  to  any  city  which 
is  subject  for  any  portion  of  the  year  to  the  influence  of  a  cold  cli- 
mate, or  where  the  habits  of  life  are  of  British  origin." 

This  estimate  was,  however,  quickly  found  erroneous,  and  in 
1849  the  consumption  of  water  reached  61  gallons  per  individual, 
and  in  1851  had  risen  to  66^4  gallons,  and  in  1856  it  was  72  gallons, 
and  the  Water  Board  sounded  a  note  of  alarm  at  the  great  and  need- 
less waste,  and  complained  that  "the  present  supply  will  soon  be  ex- 
hausted at  the  present  rate,"  and  that  it  "would  tie  impossible  to 
keep  the  water  in  the  reservoirs  at  a  suitable  height  in  case  of  fire." 
In  1893  the  amount  supplied  had  increased  to  107  gallons  per  head, 
and  during  1904  it  was  123  gallons,  having  advanced  four  gallons 
I)er  head  during  the  preceding  year.  (This  applies,  however,  only 
to  the  city  of  Boston,  as  the  average  of  consumption  in  the  whole 
Metropolitan  District  was  only  83  gallons  per  head,  which  rate  is, 
however,  greatly  in  excess  of  what  was  formerly  used.)  It  does 
not  seem  possible  that  the  rapid  increase  in  the  amount  which  has 
been  noted  will  continue,  as  it  is  certain  that  much  is  absolutely 
wasted,  while  the  use  everywhere  is  very  extravagant.  By  proper 
regulation  and  supervision  much  of  this  waste  could  be  stopped; 
and  the  existing  works  be  made  ample  for  many  years  longer  than 
if  the  present  apparent  consumption  is  continued.  But  should  an 
additional  supply  become  necessary  there  are  other  sources  which 
exist  in  that  part  of  the  state  lying  north  and  west  of  the 
Wachusett  reservoir  which  can  be  connected  to  it  and  made  avail- 
able at  a  small  additional  expense,  and  without  constructing  any 
more  large  works,  as  the  present  total  consumption  of  water  in  the 
district  is  but  173,000.000  gallons  per  day,  while  the  capacity  of  the 
aqueduct  is  300,000,000.  Of  the  amount  used  the  Wachusett  reser- 
voir supplies  about  105,000,000,  and  the  balance  of  the  works,  68,- 
000,000. 

The  preliminary  studies  and  investigations  which  led  to  the 
adoption  of  the  plan  of  which  the  building  of  the  Wachusett  dam  is 
one  prominent  feature,  were  carried  on  by  the  Massachusetts  State 
Board  of  Health  during  the  years  1890  to  1895.  They  were  aided 
by  Frederic  P.  Stearns,  Chief  Engineer,  who  was  responsible  for  the 
engineering  work  and  estimates  which  were  necessarj',  and  by  nu- 
merous assistants.  Mr.  Stearns  was  selected  by  the  Metropolitan 
Water  Board  to  have  entire  charge  of  the  planning  and  construc- 
tion of  the  works  necessary  for  providing,  storing,  conveying  and 
distributing  an  adequate  supply  of  water  in  the  Metropolitan  Dis- 
trict, so  that  the  design  and  execution  of  this  great  project  have 
been  from  the  beginning  under  his  charge.  How  wisely  and  with 
what  extensive  foresight  for  the  future  needs  of  the  metropolis  of 
New  England  and  its  suburbs  these  works  have  been  accomplished, 
would  be  perfectly  apparent  only  upon  an  exhaustive  study  of  the 
whole  of  the  problems  involved,  and  a  complete  record  of  the  work 
that  has  been  done;  but  the  brief  and  condensed  description  of  this 
most  Important  part  of  the  scheme  will  show  how  faithfully  and 
successfully  it  has  been  carried  on. 


AN   ERA  OF  RAILROAD   HEALTH, 


The  completed  record  of  railroad  foreclosures  in  the  year  1904 
shows  that  they  covered  only  13  roads,  with  a  mileage  of  524,  and 
total  stock  and  funded  debt  of  $28,266,000.  With  the  single  exception 
of  the  year  before  (1903)  this  is  the  lowest  annual  foreclosure  re- 
turn for  the  29  years  during  which  the  figures  are  available.  The 
record  of  railroad  receiverships  takes  up  much  the  same  tale.  The 
number  of  roads  (8)  is  fourth  from  the  bottom  during  the  iwenty- 
nine  years;  the  mileage  (744)  is  fifth;  the  amount  of  stock  and 
bonds  affected  ($36,069,000)  also  fifth.  But  in  the  receivership  list 
the  Detroit  Southern,  a  railroad  without  head  or  tail,  and  a  legatee 
of  very  weak  constituent  properties,  returns  $25,160,000  of  the  stocks 
and  bonds.  If  we  withdraw  that  exceptional  case  we  have,  as  the 
record  for  last  year,  7  roads  with  a  mileage  of  355,  and  stock  and 
funded  debt  of  $10,909,000.  It  is  probably  a  fair  statement,  there 
fore,  that  railroad  foreclosures  and  receiverships  together  for  1904 
make  the  most  cheerful  showing  for  any  year  but  one  for  a  period  ol 
more  than  a  quarter  of  a  century. 

But  let  us  push  the  statistical  evidence  still  further  as  a  basis  foi 
later  deduction.  Taking  railroad  foreclosure  sales  for  the  last  four 
years  they  give  the  annexed  figures: 


IDOl. 
1902. 
, 1903. 
1904. 


No.  of 

Mileage. 
1,135 

17 

20 

693 

13 

553 

13 

524 

Stock  and 
bonded  debt. 
$85,808,000 
39,788,000 
15,885,000 
28,266,000 

$169,747,000 


And  for  the  same  four  years  the  receiverships  supply  the  an 


nexed  returns: 


1901. 
1902. 
1903. 
1904. 


Total. 


26 


1,324 


Stock  and 
bonded  debt. 
$1,627,000 
5,835.000 
18,823,000 
36,069,000 

$62,354,000 


The  receiverships  in  the  last  table  include  the  Detroit  South 
em  road. 

Comparisons  and  contrasts  with  earlier  railroad  periods  can  b< 
multiplied  to  make  graphic  the  showing  by  the  two  brief  tables  o 
the  low  ebb  to  which  foreclosures  and  receiverships — the  mos 
searching  tests  of  railroad  infirmity— have  run.  For  example,  in  om 
year  (1S96)  foreclosures  rose  to  $1,150,377,000,  or  almost  seven  time: 
the  amount  of  railroad  values  involved  during  ths  past  four  years 
In  1895  they  were  $761,791,000,  or  about  four  and  a  half  times 
One  seeks  in  vain  for  the  record  through  any  period  of  four  yean 
since  1875,  during  which  foreclosures  were  not  vastly  in  excess  o 
the  last  four,  notwithstanding  the  great  extension  of  railroads.  I 
we  take  the  receivership  returns  it  will  be  found  that  in  each  o 
21  years  out  of  the  last  29  years  the  receiverships  involved  greate; 
liabilities  than  during  the  last  four  collectively;  and,  again,  one  find; 
no  continuous  four-year  period  during  which  the  excess  of  receiver 
ship  values  is  not  enormous,  while  a  single  year  (1893)  return; 
$1,781,046,000,  or  about  29  times  the  receiverships  of  the  last  four 
In  round  numbers  the  average  foreclosures  per  year  during  the  2: 
years  has  been  $236,000,000,  the  average  for  the  last  four  years  onl; 
$42,436,750;  corresponding  figures  for  receiverships  being  $223,000 
000  and  $15,588,500,  the  latter  sum  including,  as  stated,  the  Detroi 
Southern  receivership.  But  the  contrasts  need  not  be  amplifie( 
further  to  exhibit  the  low  drop  in  the  railroad  bankruptcy  curve. 

Pointing  in  the  same  quarter  toward  sanity  in  railroad  method; 
and  progress  are  the  returns  for  railroad  construction.  They  ap 
pear  for  the  last  six  years  in  the  table  subjoined : 


Miles. 

1899 4,588 

1900 4,437 

1901 5,1-22 


Miles. 

1902 5,684 

1903 5.78(i 

1904 4.168 


It  will  be  noticed  how  what  we  may  call  the  curve  of  construe 
tion  is  reduced  for  the  last  six  years  almost  to  a  straight  line,  an( 
that,  too,  during  a  period  of  high  speculation  and  national  pros 
perity,  when,  if  the  curve  had  run  upward  sharply,  it  would  not  hav; 
been  a  surprise.  There  is  no  abrupt  fall,  as  in  1883,  when  new  mile 
age  sank  from  11,568  to  6,741,  nor  such  a  leap  as  in  1886,  when  i 
rose  to  9,000,  and  again  to  the  record  high  mark  of  12,983  in  the  yea 
following,  nor  such  a  low  record  as  followed  the  year  1893,  whei 
new  mileage  fell  below  2,000  for  each  of  four  successive  years 
Other  things  being  equal,  the  even  rise  of  construction  during  thi 
last  four  years  suggests  a  growth  sober,  methodical  and  sane,  witl 
no  hint  in  it  of  the  chills  and  fever  of  Wall  Street,  and  confirminf 
the  adjective   "sound"  so   commonly  applied   in   these  days  to  oui 
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railroads  as  a  whole.  The  foreclosure  test,  the  receivership  test  and 
the  construction  test  all  center  on  the  same  conclusion,  saying  noth- 
ing of  the  more  variable  and  doubtful  test  of  gross  and  net  earnings, 
important  for  immediate  purposes  as  the  latter  may  be. 

The  causes  of  the  railroad  stability  indexed  by  the  returns  cited 
do  not  have  to  be  sought  far  afield.  The  prime  force  is,  undoubtedly, 
that  better  organization  of  capital  at  the  great  money  center  which 
has  averted  panic  and  crisis  and  money  stress — -sure,  in  some  degree, 
to  involve  the  railroads — which  a  good  many  fiscal  prophets  pre- 
dicted, but  which  have  not  come.  But  there  are  secondary  causes  as 
■well.  Most  potential  of  them  has  been  the  swift  consolidation  of 
railroads,  which  has  thrown  a  kind  of  protective  shield  over  the 
weaker  lines  absorbed.  As  in  the  familiar  fable,  where  the  single 
stick  might  have  broken,  the  faggot  has  been  strong.  The  branch 
road,  which,  as  an  independent  line,  might  have  gone  to  the  wall,  has 
found  shelter  behind  the  guarantee  of  the  bigger  corporation,  itself 
often  content  to  gain  from  transferred  traffic  what  it  loses  by  opera- 
tion of  the  subsidiary  road — particularly  if  the  latter  is  sought  by  a 
rival.  Exhaustion  of  territory  directly  profitable  and  resulting  dis- 
couragement of  speculative  railroad  building  is  another  factor.  Re- 
duced interest  charges  in  taking  care  of  railroad  properties  is  yet 
another,  and  the  diversion  of  capital  from  the  steam  to  the  electric 
railway  enterprises  must  be  reckoned  in  also  as  a  large  component. 
But  above  and  beyond  all  these,  underlying  the  present  epoch  of  fiscal 
and  physical  sanity  of  the  American  railroad,  is  the  long  and  often 
bitter  lesson  which  past  experience  has  taught  projector,  investor  and 
operator  alike  during  the  mutations  of  our  great  railroad  system. 

It  would  be  well  if  we  could  take  one  step  farther  and  add  that 
the  sanity  reflected  from  minimized  foreclosures  -and  receiverships 
during  the  last  few  years  had  also  reached  Wall  Street;  but  it  is  a 
statement  which  "high  finance"  and  "holding"  companies  and  the 
facts  of  speculation,  at  once  vast  in  size  and  novel  in  shape,  forbid. 
For  all  these,  doubtless,  some  form  of  retribution  waits,  and  for 
others  it  has  already  arrived.  But  the  comforting  fact  remains, 
writ  large,  that  in  spite  of  those  adverse  influences,  our  railroads,  as 
properties,  have  entered  a  period  of  sane  conservatism.  How  far  that 
conservatism  will  resist  the  next  industrial  and  fiscal  crisis  when  it 
comes,  will  be  one  of  the  most  interesting  chapters  in  our  railroad 
history. 


The  Use  of  the  Catalogue. 


It  goes  without  saying  that  reference  to  manufacturers'  cata- 
logues is  constantly  necessary  in  the  conduct  of  many  kinds  of 
business,  but  it  is  unfortunately  true  that  catalogues  are  not  al- 
ways made  as  valuable  either  to  the  user  or  the  maker  as  they 
might  be,  were  both  sides  to  take  advantage  of  all  the  possibilities 
that  exist.  A  number  of  years  ago  it  was  recognized  by  the  mechan- 
ical oflBcers  of  the  railroads  that  catalogues  would  be  of  value  if 
they  were  properly  indexed  and  arranged,  and  so  the  standard  sizes 
came  into  being.  For  a  time  there  was  some  stir  in  the  matter 
and  catalogues  assumed  a  semblance  of  uniformity,  and  even  that 
conservative  organization  that  will  adopt  no  standards  or  assume 
the  responsibility  of  endorsing  or  condemning,  the  American  So- 
ciety of  Mechanical  Engineers,  did  accept  the  report  of  a  commit- 
tee on  the  subject  of  catalogue  sizes.  But  the  matter  has  not  been 
pressed,  and  the  younger  men  in  the  business  are  woefully  ignorant 
of  what  has  been  done  and  how  much  it  is  to  their  interest  to  fol- 
low the  prescribed  sizes  in  their  catalogue  making.  At  a  meeting 
of  the  society  about  two  years  ago,  much  disgust  was  expressed 
at  the  summary  method  of  one  member  who  incontinently  con- 
signed every  catalogue  to  the  waste  basket  that  was  not  of  a 
standard  size  and  therefore  convenient  to  file.  Those  who  spoke 
against  such  wantonness  failed  to  recognize  the  value  to  this  man 
of  those  catalogues  that  he  did  save. 

The  standardizing  of  catalogues,  valuable  and  indispensable 
as  it  may  be  for  convenience  of  filing  and  handling,  is  but  half  the 
battle  unless  the  receiver  is  willing  to  take  some  pains  to  so  index 
whaf  does  come  in  that  the  contents  will  be  readily  and  quickly 
available  for  instant  reference.  For  this  a  little,  a  very  little,  care 
is  needed.  In  one  case  in  mind,  every  catalogue  coming  into  the 
oflBce  of  a  certain  engineer  passes  through  his  hands  and  every  item 
listed  therein  is  underscored.  This  work  does  not  require  an  aver- 
age of  two  minutes  a  day.  An  assistant  then  takes  the  catalogue 
and  gives  it  a  number,  records  the  issuer's  name  in  an  indexed 
book  and  then  enters  every  underscored  item  on  a  card  index.  The 
total  time  required  is  not  felt,  and  the  catalogue  file  is  ready  at 
all  times  for  immediate  service. 

It  is  impossible  to  carry  in  mind  the  names  of  all  of  the  makers 
of  any  one  line  of  goods,  so  that  an  index  of  this  kind  is  indispen- 
sable to  any  who  are  obliged  to  use  them.  With  the  system  out- 
lined above  in  force  it  becomes  possible  to  refer,  at  a  moment's 
notice,  to  every   catalogue  in  the  office  bearing  upon  any  subject. 


whether  it  be  the  minor  one  of  taps  and  mandrels  or  the  one  of 
greater  value  which  deals  with  locomotives,  or  with  traveling 
cranes;  and  when  the  indexed  catalogues  have  been  produced  the 
owner  knows  that  it  is  useless  to  search  elsewhere  on  the  prem- 
ises for  further  information.  Those  who  merely  list  the  names 
of  the  firms  issuing  the  catalogues  are  handicapped  at  the  start, 
and  the  value  of  the  publication  depends  solely  upon  the  memory 
of  the  user.  The  result,  too,  is  that  many  catalogues  issued  by 
small  firms,  who  do  not  happen  to  be  known  to  the  head  of  the 
department,  are  lost  to  sight  and  buried  beneath  later  accumula- 
tions, and  straightway  become  absolutely  useless  to  all  concerned, 
so  that  they  might  as  well  have  been  consigned  to  the  scrap  basket 
on  arrival,  for  all  the  good  they  have  ever  done  or  will  do. 

It  is  a  pity,  too,  that  so  many  valuable  tables  and  so  much  engi- 
neering data  that  is  published  in  catalogues  should  be  forever 
buried,  except  for  au  occasional  accidental  use  that  comes  only 
when  the  catalogue  happens  to  be  opened  at  an  opportune  moment. 
Much  of  this  data  has  been  compiled  at  great  expense,  and  it  fre- 
quently represents  a  great  deal  of  original  and  costly  investigation. 
Here  again,  the  memory  of  the  man  is  a  frail  reed  to  lean  upon, 
and  the  card  index  should  be  the  sole  resort.  For  data  of  this 
kind,  as  well  as  for  other  matters  of  occasional  reference  it  is  ad- 
visable to  carry  a  special  index.  Tables,  capacities,  and  matters 
of  moment  can  be  so  listed  that  they  are  immediately  available,  and 
if  not  found  in  the  index  it  will  be  known  at  once  that  they  are  not 
in  the  office. 

All  this  may  seem  commonplace,  and  is,  but  when  the  condition 
of  the  catalogues  in  the  larger  portion  of  the  railroad  offices  is 
considered,  and  this  is  coupled  with  the  disregard  of  most  manu- 
facturers for  the  convenience  of  the  user,  it  is  quite  in  order  to  jog 
the  minds  of  both  parties  as  to  the  value  of  the  commonplace.  In 
the  great  majority  of  offices  there  is  a  mass  of  valuable  information 
thrown  aside  on  dusty  shelves,  or  packed  away  in  improperly  in- 
dexed packages,  that  would  immediately  become  available  and  ex- 
tensively used  if  only  the  head  of  the  department  or  some  one  of  his 
principal  assistants  had  a  proper  appreciation  of  the  full  value  and 
the  use  that  can.  be  made  of  the  catalogue,  when  all  of  its  resources 
are  listed  in  such  a  manner  that  they  may  be  used  without  resort- 
ing to  the  nervous  and  exhausting  process  of  a  long  search. 


NEW    PUBLICATIONS. 


Civil  Etinincciiiig.  By  Lieut-Col.  G.  J.  Fiebeger,  U.  S.  A.,  Professor  of  Engi- 
neering, r.  S.  Military  Academy.  New  Yorls.  1905  :  John  Wiley  &  Sons, 
Cloth.  573  pages.      Price,  $5. 

Civil  engineering  in  all  its  branches  is  a  big  and  broad  subject  to 
crowd  into  a  book  of  573  pages  and  if  the  author's  purpose  of  pre- 
paring a  text-book  for  a  short  course  in  civil  engineering  for  students 
at  the  Military  Academy  was  not  frankly  stated  in  the  preface  we 
should  be  inclined  to  wonder  how  any  one  could  get  up  the  courage 
to  tackle  such  a  comprehensive  theme.  The  course  of  study  at  West 
Point  is  peculiar  in  its  wide  latitude,  including  as  it  does  an  excel- 
lent foundation  in  many  subjects  and  a  mere  smattering  of  others, 
and  this  text-book  is  likewise  peculiar  in  its  mixture  of  elementary 
principles  and  extended  higher  mathematical  discussions.  But  the 
aim  of  the  author  is  apparent  throughout.  He  has  tried  to  lay 
the  groundwork  for  a  knowledge  of  the  more  important  principles 
and  facts  needed  by  an  army  officer  who  may  be  called  upon  to  work 
out  problems  in  civil  engineering  both  in  times  of  peace  and  in  times 
of  war.  In  dealing  with  applied  mechanics  and  the  theory  of  strength 
and  elasticity,  less  theory  and  more  practical  information  might 
perhaps  have  been  included,  for  while  the  theoretical  considerations 
are  of  course  highly  important,  the  man  who  is  building  a  temporary 
bridge  to  pass  a  waiting  army  wants  to  know  primarily  how  much 
a  beam  will  stand  and  not  why  it  will  stand  that  much. 

The  wide  range  of  subjects  treated — each  of  them  worth  a  whole 
volume  or  volumes — includes  elementary  stresses,  strength  and 
elasticity  of  beams,  effects  of  moving  loads  on  beams,  column  for- 
mulae, design  of  riveted  and  pin  connections,  analysis  of  stresses 
in  framed  structures,  masonry  dams  and  retaining  walls,  masonry 
arches,  hydraulics,  timber,  properties  of  metals,  properties  of  stone 
and  cement,  masonry,  foundations,  bridge  design,  roots,  highways, 
water  supply  and  sewerage.  The  chapters  on  column  formulse,  high- 
ways, and  timber  are  particularly  good.  There  are  numerous  dia- 
grams and  illustrations  scattered  throughout  the  book,  and  not  the 
least  valuable  pages  are  those  containing  an  excellent  index. 


Ileaiinqn  Before  the  Committee  on  Interstate  Commerce,  Senate  of  the  United 
States,  on  Bills  to  Amend  the  Interstate  Commerce  Act.  in04  and  1905. 
Published   by   the   Government   Printing   OIBce.    at   Washington,    l505,    In 
live  volumes:  a  total  of  5.116  pages. 
The  Senate  Committee  has  caused  to  be  published  the  voluminous 
testimony  on  the  subject  of  Federal  regulation  of  railroad  rates,  and 
has  included  with  the  oral  testimony  the  additional  statements  and 
documents  filed  with  the  committee.    The  result  in  the  five  volumes 
at  hand  is  a  stupendous  collection  of  information  on  every  side  of 
the  question  of  American  railroad  traffic  relations  between  the  ship- 
per and  the  carrier.     It  is  certainly  not  overstating  the  case  to  say 
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that  no  document  of  anything  like  equal  importance  in  this  field 
has  ever  been  published  heretofore.  The  work  is  well  indexed, 
volume  by  volume,  and  the  very  fact  that  much  of  the  testimony  was 
of  a  character  which  would  be  inadmissible  in  an  ordinary  court 
trial  because  of  remote  relevancy  to  the  subject  adds  vastly  to  the 
statistical  and  historical  value  of  the  work.  The  first  volume,  which 
contains  771  pages,  contains  the  testimony  of  15  men  relating  to 
the  regulation  of  railroad  rates,  and  of  two  others  in  regard  to 
private  car  line  systems.  At  the  close  of  this  testimony  there  is 
an  appendi.x  giving  the  current  resolutions  of  state  legislatures  with 
regard  to  enlarging  the  powers  of  the  Interstate  Commerce  Com- 
mission, and  also  resolutions  from  a  large  number  of  chambers  of 
commerce  and  boards  of  trade.  A  second  appendi.x  contains  a  par- 
tial list  of  bonds  and  stocks  of  railroads  held  by  savings  bands,  in- 
surance companies  and  other  institutions  in  1900,  and  also  an  appen- 
dix containing  bills  introduced  in  the  Fifty-eighth  Congress  relating 
to  interstate  commerce  and  to  the  Interstate  Commerce  Commission. 
The  second  volume  continues  the  testimony  with  regard  to  railroad 
rates  and  concludes  with  a  carefui  topical  index  and  with  a  map 
showing  lumber  production  and  lumber  territory  in  the  United 
States.  The  third  and  fourth  volumes  conclude  the  testimony  about 
railroad  rates,  including  a  vast  amount  of  incidental  information: 
while  at  the  close  of  the  iourth  volume  there  is  a  consolidated  index 
of  the  entire  five  volumes,  divided  topically  and  also  giving  a  list 
of  appendices  and  a  list  of  authors.  The  fifth  volume  consists  en- 
tirely of  appendices,  including  the  railroad  laws  of  Canada,  Great 
Britain  and  France;  complaints  before  the  Interstate  Commerce 
Commission;  inland  port  differential;  briefs,  report  and  opinion; 
interstate  commerce  statutes  annotated  and  indexed;  Federal  courts 
and  the  orders  of  the  Interstate  Commerce  Commission,  and  em- 
ployers' liability  laws  of  states  and  territories.  These  five  volumes 
are  not  on  sale,  but  can  presumably  be  obtained  through  senators 
and  members  of  congress,  and  they  form  an  almost  indispensable 
basis  of  a  correct  understanding  of  economic  railroad  conditions  in 
the  United  States  at  the  present  time.  If  the  agitation  for  Federal 
rate  regulation  has  no  other  result,  it  will  have  gone  far  toward  being 
justified  in  the  production  of  this  amount  of  light  and  understanding 
on  a  diflBcult  and  complex  subject. 


TRADE  CATALOGUES. 


\ickel  Steel. — "Phe  International  Nickel  Co.,  43  Exchange  place. 
New  York,  has  issued  a  neat  booklet  giving  a  long  list  of  the 
purposes  for  which  nickel  steels  have  been  successfully  applied 
in  the  United  States,  France,  Germany  and  England.  The  company 
points  out  that  the  addition  of  3  to  4  per  cent,  of  nickel  in  steel 
increases  the  proportional  elastic  limit,  adds  to  the  ductility  of  the 
steel,  increases  its  resistance  to  compression,  abrasion  and  shock. 
and  increases  its  toughness,  so  that  nickel  steel  is  a  safer  material 
than  carbon  steel.  A  number  of  other  interesting  pamphlets  are 
issued  by  the  same  company. 


Lewis  and  Clark  Exposition. — The  Union  Pacific  has  a  booklet 
in  folder  form  on  the  Lewis  and  Clark  Exposition.  It  can  serve  as 
a  pocket  manual  to  visitors  to  the  exposition,  as  it  contains  beside 
a  map  of  the  United  States  a  large  bird's-eye  view  map  in  colors  of 
the  exposition  grounds  with  a  directory,  a  map  of  Portland,  half-tone 
illustrations  of  the  exposition  buildings,  and  general  information 
about  hotel  rates,  street  car  lines,  etc.  There  is  also  a  history  of 
the  Oregon  country  and  information  regarding  its  present  condi- 
tion, resources,  prospects,  etc.,  as  well  as  descriptions  of  the  exposi- 
tion buildings.  The  book  will  be  mailed  upon  receipt  of  a  two-cent 
stamp. 


nice  half-tone  engravings  the  different  styles  of  machines  and  their 
details  and  explains  fully  their  construction,  application  and  merits. 
Two  interesting  engravings  at  the  front  show  i^spectively  a  Hindu 
grindstone  and  an  ingenious  dog-driven  device  used  in  California. 


Reinforced  Concrete.— The  St.  Louis  Expanded  Metal  Fireproof- 
ing  Co.,  St.  Louis,  maker  of  corrugated  bars  for  reinforced  concrete, 
sends  a  folder  containing  an  extract  from  the  official  proceedings  of 
the  International  Railway  Congress,  in  which  it  is  stated  that  "rail- 
road practice  shows  that  carefully  built  reinforced  concrete  struc- 
tures give  excellent  service  and  require  almost  no  maintenance.  For 
this  reason  the  use  of  reinforced  concrete  should  be  recommended, 
even  it  the  cost  of  construction  should,  exceptionally,  be  higher  than 
for  another  system  of- construction." 


The  Chicago,  Milwaukee  .(•  St.  Paul  includes  in  the  literature 
being  distributed  by  its  passenger  department  three  delightful  little 
book*  on  "Lake  Lore, "  the  Lewis  and  Clark  Exposition,  and  its 
Chicago-Kansas  City  train.  The  Southwest  Limited,  respectively.  The 
first  is  a  vivid  description  by  Forrest  Crissey  of  "Lakeland,"  the 
northern  lake  resort  region  reached  by  the  Chicago,  Milwaukee  & 
St.  Paul.  The  nature  of  the  contents  of  the  other  two  is  indicated 
by  their  titles. 


Electric  Grinders  and  Buffers.— The  Northern  Electrical  Manu- 
facturing Co.,  Madison,  Wis.,  sends  Bulletin  48  on  Northern  electric 
grinders  and  buffers.     The  bulletin  is  quite  complete,  illustrating  by 


Railroad  Shop  Tools.— The  July  issue  of  the  "Progress  Reporter." 
published  by  the  Niles-Bement-Pond  Co.,  New  York,  contains  a  num- 
ber of  excellent  full  page  illustrations  of  heavy  machine  tools  used 
in  the  Angus  shops  of  the  Canadian  Pacific  Railway.  Full  page  illus- 
trations of  the  locomotive  erecting  and  machine  bays  of  the  above 
shops  are  shown,  and  a  brief  description  of  the  tools  and  the  method 
of  doing  work  at  these  shops  is  also  given. 


Friction  Draft  Gear.— The  Gould  Coupler  Co.,  New  York,  is  dis- 
tributing a  catalogue  descriptive  of  its  friction  draft  gears  for  pas- 
senger cars,  freight  cars  and  locomotives.  Excellent  illustrations  in 
both  line  and  half-tone  are  given,  as  well  as  diagrams  showing  the 
results  of  compression  tests  made  at  Cornell  University.  Illustrations 
and  descriptions  of  the  Gould  friction  buffer  for  passenger  equipment 
are  also  given. 


The  Erie  Railroad,  through  Luis  Jackson.  Industrial  Commis- 
sioner, has  issued  an  "industrial  map"  of  the  territory  tributary  to 
its  lines.  This  shows  in  different  colors  the  anthracite  and  bitu- 
minous coal  areas,  the  areas  in  which  oil  or  gas  is  produced  and  the 
regions  which  contain  coal,  oil  and  gas.  A  map  of  the  Erie  lines 
adjacent  to  New  York  is  included. 


Graphite. — The  August  number  of  Graphite,  published  by  the 
Joseph  Dixon  Crucible  Company.  Jersey  City.  N.  J.,  contains  an  in- 
teresting article -on  condensers,  an  extract  from  an  address  by  Mr. 
James  H.  Reed  on  competition  and  salesmanship,  and  the  usual 
number  of  brief  suggestions  for  the  use  of  graphite  for  many 
purposes. 


Compressed  Air. — The  July  issue  of  this  magazine  contains 
numerous  interesting  articles  on  the  modern  application  of  com- 
pressed air.  including  a  description  of  the  drainage  system  of  the 
Interborough  Rapid  Transit  Railroad  tunnel  under  the  Harlem 
River,  the  pumps  for  which  are  operated  by  compressed  air. 


Interurban  Railway  Construction.^J .  G.  White  &  Co.,  Engineers 
and  Contractors.  New  York,  send  their  interurban  railway  bulletin. 
It  is  handsomely  illustrated  throughout,  with  views  showing  work 
done  by  the  company,  in  various  stages  of  completion,  including 
power  houses,  car  barns,  bridges,  road  construction,  etc. 


The  Wachusett  Dam  of  the  Metropolitan  Water  Works. 


BT   GEORGE   W.   BLODGETT. 

The  substantial  completion  of  the  Wachusett  Dam,  at  Clinton, 
Mass.,  which  was  begun  in  1895,  and  has  been  carried  on  almost  con- 
tinuously ever  since,  marks  an  epoch  in  the  history  of  the  water 
supply  of  Boston,  Mass.,  and  the  adjacent  cities  and  towns.  This 
great  work  was  undertaken  in  accordance  with  an  act  of  the  legis- 
lature of  Massachusetts,  passed  in  1895,  by  which  the  Metropolitan 
Water  Board  was  created,  "to  construct,  maintain  and  operate  a 
system  of  Metropolitan  waterworks,  substantially  in  accordance 
with  the  plans  and  recommendations  of  the  State  Board  of  Health, 
contained  in  their  report  to  the  legislature  for  the  year  1895,"' 
etc.,  etc. 

For  two  years  previously,  the  State  Board  of  Health  had  been 
engaged  in  investigations  for  designing  a  system  of  water  supply 
(as  directed  by  an  act  of  the  legislature  passed  in  1893),  for  the 
"city  of  Boston  and  the  cities  and  towns  within  a  radius  of  ten  miles 
of  the  state-house,  and  such  other  cities  and  towns,  as  in  their 
opinion  should  be  included  in  connection  therewith."  It  presented 
a  voluminous  and  comprehensive  report  in  1895,  which  led  to  the 
passage  of  the  act  above  mentioned. 

The  dam  Is  founded  on  solid  rock,  which,  in  the  deepest  part 
of  the  valley  is  about  60  ft.  below  the  level  of  the  then  existing 
mill-pond.  Borings  were  made  every  ten  feet  across  the  lower 
part  of  the  valley,  and  every  20  ft.  up  and  down  stream,  at  the 
proposed  site  of  the  dam.  The  work  was  of  such  magnitude,  and 
the  preliminary  investigations  required  were  so  many  and  so 
arduous,  that  although  a  large  force  of  engineers  were  constantly 
at  work,  it  was  not  until  1898,  that  the  necessary  surveys,  etc.. 
were  so  far  completed  that  the  W'ater  Commissioners  were  able 
to  announce  that  "the  actual  site  of  tie  proposed  dam  has  been 
fixed."  The  contract  for  its  construction  was  executed  Oct.  1,  1900, 
and  the  date  of  Nov.  15,  1904  was  fixed  for  the  completion  of  the 
entire  work,  and  the  sum  named  in  the  contract  is  $1,603,635. 

Besides  the  building  of  the  great  dam  there  was  to  be  built  a 
reservoir  covering  6(2  square  miles  of  land,  and  a  conduit  13V. 
miles  long,  partly  tunnelled  through  rock,  partly  built  of  masonry, 
and   partly   an  open   channel    following   the   course   of  an   existing 
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brook,  to  carry  the  waters  of  the  south  branch  of  the  Nashua  river 
(on  which  the  dam  is  located)  to  the  storage  basins  and  the  con- 
duits leading  to  Chestnut  Hill  Reservoir,  the  main  distributing 
point  for  the  city  of  Boston.  (This  was  to  be  connected  to  other 
suitable  reservoirs,  adapted  to  furnish  water  to  the  other  towns  and 
cities  within  the  metropolitan  district.) 

It  was  early  seen  that  an  increased  supply  of  water  would  be 
needed  before  the  dam  could  be  completed,  and  it  was  determined 
to  build  the  conduit  as  soon  as  possible,   so  that  water  might  be 


of  the  main  dam  had  progressed  so  far  that  water  could  be  stored 
behind  it  and  discharged  into  the  conduit  in  the  manner  finally 
arranged  for.  Water  was  turned  into  the  conduit  through  this 
temporary  connection  March  7,  1898. 

In  order  properly  to  build  the  great  dam  it  was  necessary  to 
divert  the  waters  of  the  river  from  their  natural  channel  and 
carry  them  past  the  excavation  for  the  foundations  of  the  dam. 
This  was  done  by  means  of  a  wooden  flume  700  ft.  long,  40  ft.  wide 
and  16  ft.  deep  at  the  upper  end  and  13  ft.  deep  at  the  lower  end. 


*<t*ft      SECTION    AT    DEEPEST 
PART   OF   VALLEY. 


TYP;CAL      SECTION 


Cross  Sections  through   the   Wachusett  Dam. 


Sections   through    Gate    Chambers    of    the    Wachusett    Dam. 


turned  into  it  when  necessary,  by  a  temporary  connection  with  the 
river  above  the  dam.  As  the  tunnel  would  be  the  part  of  this 
conduit  requiring  the  longest  time  for  its  completion,  it  was  placed 
under  contract  as  soon  as  the  location  and  plans  could  be  decided 
upon,  and  work  was  begun  March  31,  1896. 

A  temporary  dam  was  built  above  the  site  of  the  proposed  main 
structure  and  a  flume  7  ft.  2  in.  wide  x  7  ft.  7  in.  high  was  made  of 
timber  and  planks,  to  take  water  from  the  river  above  the  tem- 
porary dam,  into  the  tunnel  and  conduit  below,  so  that  the  danger  of 
a  shortage  of  water  in  Boston  was  averted  long  before  the  building 


through  which  the  water  was  carried  and  discharged  into  the  river 
beyond  another  temporary  dam  built  lower  down,  to  prevent  flooding 
the  excavation  by  backwater  from  the  river  below.  The  main  dam. 
as  finally  located,  is  at  a  point  where  the  valley  is  1.250  ft.  wide 
at  the  level  of  high  water  in  the  reservoir,  and  the  dam  itself  is 
850  ft.  long,  and  more  than  200  ft.  high  at  the  deepest  part  of  the 
gorge.  The  distance  from  the  full  water  level  of  the  reservoir  to  the 
rock  at  the  downstream  edge  is  179  ft.  At  this  upper  level  the 
masonry  is  25  ft.  thick,  while  175  ft.  below  the  thickness  is  179.3  ft. 
It  is  much  thicker  and  higher  above  the  water  than  many  masonry 
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dams  which  have  been  built  for  the  storage  of  water,  partly  to 
provide  a  very  large  factor  of  safety,  where  a  failure  might  cause 
so  large  a  loss  of  life  and  so  great  a  destruction  of  property  as  here, 
and  partly  to  provide  for  the  thrust  of  the  ice  against  the  upper 
side  of  the  dam  when  the  reservoir  is  full  and  the  weather  is  very 
cold  for  a  long  lime.  It  has  not  been  usual,  the  writer  believes,  to 
take  account  of  this  force,  in  the  design  of  large  masonry  dams 
similar  to  this. 

To  provide  the  necessary  stability  under  these  conditions  the 
height  of  the  dam  was  increased  20  ft.  above  the  full  reservoir 
level,  as  it  was  found  less  masonry  would  be  required  if  built  in 
this  manner,  than  to  increase  the  thickness  at  the  high-water  level 
as  much  as  would  have  been  necessary.  The  rock  on  the  northerly 
side  of  the  gorge  where  the  dam  is  built,  consists  of  granite  covered 
with  a  comparatively  thin  layer  of  sand  or  gravel;  the  southwesterly 
slope  is  composed  of  metamorphic  slate  or  schist,  with  a  layer  of 
gravel  over  it  30  ft.  deep  above  the  level  of  the  mill-pond,  which 
formerly  existed,  and  under  the  mill-pond,  to  a  still  greater  depth. 

The  action  of  the  water  before  the  rocks  were  covered  with 
earth  eroded  the  softer  schist  to  a  much  greater  depth  than  the 
harder  and  more  unyielding  granite  where  the  two  come  together, 
and  this  produced  an  abrupt  wall  of  granite  from  30  to  40  ft.  high. 
The  granite  therefore  extends  to  within  a  comparatively  short  dis- 
tance of  the  surface,  and  advantage  was  taken  of  this  circumstance 
to  construct  the  waste-way  of  the  dam  at  an  elevation  only  a  little 
above  the  original  level  of  the  rock  on  which  it  rests. 

For  the  building  of  the  main  dam  the  earth  and  the  rock  itself 
were  removed  to  a  depth  where  the  rock  was  firm  and  free  from 
seams.  The  average  depth  of  rock  thus  removed  was  13  ft.  A 
cat-off  trench  20  ft.  wide  and  14  ft.  deep  was  then  excavated  into 


mass  of  masonry.  A  facing  of  granite  ashlar  from  12  in.  to  14  in. 
thick,  obtained  from  Chelmsford,  Mass.,  is  laid  on  the  up-stream 
and  down-stream  faces  of  the  dam,  partly  to  improve  the  appearance, 
and  partly  to  better  resist  the  action  of  frost.  It  is  bonded  with 
the  rubble  behind  it  by  frequent  headers  extending  well  back  into  the 
mass.  The  down-stream  face  is  a  straight  slope  of  1:1  and  is  built 
in  steps  from  the  bottom  of  the  excavation  to  a  height  of  sixty  feet; 
above  this  the  face  has  a  slight  curve  up  to  the  finished  grading 
of  the  ground;  beyond  this  the  radius  is  changed  three  times  and 
gives  a  pleasing  appearance  to  the  finished  work.  On  the  up-stream 
face  there  is  a  batter  of  1:4  from  the  bottom,  which  is  at  elevation 
187  to  elevation  300  (that  is  for  113  feet  in  height);  above  this 
point  the  up-stream  face  is  vertical.  The  crest  of  the  dam  is  at 
elevation  415,  so  that  the  entire  height  of  masonry  is  228  ft.  There 
is  a  sharp  curve  near  the  top  of  the  down-stream  face,  which  causes 
it  to  overhang  the  lower  portion,  and  gives  it  a  bold  and  striking 
appearance.  The  coping  stones  on  this  side  are  anchored  back  into 
the  masonry  behind  them  by  large  steel  rods.  The  top  bf  the  struc- 
ture has  a  slightly  rounded  surface  to  give  proper  drainage,  and 
is  to  have  a  granolithic  finish.  It  will  be  surmounted  by  a  hand- 
some stone  balustrade  on  each  side. 

At  the  northerly  end  of  the  dam  proper  is  what  is  called  the 
bastion,  which  is  added,  partly  to  give  a  finish  to  this  end,  and  partly 
to  afford  convenient  space  for  storage  of  the  stop-planks  for  the 
spill-way.  This  is  built  of  granite  and  concrete,  and  the  ceiling 
is  supported  by  steel  "T'-beams,  between  which  are  slabs  or  panels 
of  reinforced  concrete.  At  the  southerly  end  a  somewhat  similar 
structure  called  the  "abutment"  has  been  built.  (The  plan  of  both 
these  is  however  rectangular,  instead  of  circular,  as  originally  de- 
signed and  shown  on  the  drawings.)     One  of  the  illustrations,  from  a 
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the  rock  below  this  level,  and  a  recess  about  20  ft.  deep  was 
dug  into  the  face  of  the  granite  cliff  about  40  ft.  high,  formed  by 
the  junction  of  the  schist  rock  with  the  granite  as  before  men- 
tioned. In  order  not  to  disturb  the  walls  of  this  trench,  3-in.  holes 
were  drilled  six  inches  apart  on  centers,  along  each  side  of  the 
trench  to  the  bottom  of  the  excavation,  and  the  rock  in  the  center 
was  taken  out  by  blasting;  what  remained  along  the  sides  was  then 
removed  by  driving  large  steel  wedges  into  the  holes;  in  this  way 
the  walls  were  usually  left  vertical  and  firm.  The  last  portions 
of  the  rock  in  the  bottom  of  the  trench  were  removed  by  bars 
and  wedges,  and  no  blasting  was  allowed.  The  surface  of  the  rock 
was  washed  clean  with  water  before  any  masonry  was  laid. 

The  drawings  show  a  section  at  the  deepest  part  of  the  valley, 
also  a  typical  section  on  a  larger  scale,  and  other  sections. 

In  the  cut-off  trench,  and  the  lower  part  of  the  dam,  a  triangular 
section  for  a  distance  of  150  ft.  up  stream  from  the  toe.  and  50  ft. 
high,  is  laid  in  Portland  cement  mortar  mixed  in  the  proportions 
of  one  part  cement  and  two  parts  sand,  and  the  beds  of  the  stones 
in  this  portion  were  inclined  upwards  in  the  ratio  of  one  vertical 
to  four  horizontal;  above  this  point  the  inclination  for  a  consider- 
able further  height  is  one  vertical  to  six  horizontal.  Above  the 
bottom  of  the  excavation  the  proportions  of  the  Portland  cement 
mortar  were  one  part  cement  to  two-and-a-half  parts  sand.  The 
remainder  of  the  dam — except  in  cold  weather — was  built  with 
natural  cement  mortar  in  the  ratio  of  one  part  cement  and  two 
parts  sand. 

Except  on  the  up-stream  and  down-stream  faces  the  dam  is 
composed  of  rubble  masonry,  consisting  of  large  pieces  of  granite 
obtained  from  an  excellent  quarry  on  the  reservoir  property  about 
I'i  miles  up  the  river.  These  stones  were  quarried  with  a  flat  or 
slightly  convex  surface  on  the  under  side,  and  a  bed  was  prepared 
for  each  stone  by  suitable  small  stones  laid  in  cement,  and  all  spacf  s 
between  and  around  the  large  stones  were  filled  in  the  same  way, 
and  all  the  joints  filled  with  mortar,  so  that  the  whole  is  a  solid 


recent  photograph,  shows  the  down-stream  face,  and  another  is  a 
view  of  the  up-stream  side. 

Water  was  at  first  drawn  from  the  reservoir  through  four  48-in. 
pipes  built  into  the  masonry,  near  the  bottom.  A  section  through 
the  gate  chamber  showing  these  is  shown  on  one  of  the  drawings. 
Two  vertical  wells  are  provided  for  each  pipe,  the  upper  one  con- 
taining gates  for  regulating  the  flow,  and  the  lower  or  down-stream 
one  carries  to  each  pipe  the  water  which  has  passed  through  the  gates. 
Sixty-eight  feet  below  the  level  of  the  full  reservoir  and  43  ft.  above 
the  bottom  of  the  4-ft.  pipes  the  up-stream  well  is  divided  by  a  hori- 
zontal diaphragm.  The  gate  in  the  4-ft.  pipe  is  below  this  diaphragm, 
and  was  used  during  the  construction  of  the  dam,  and  while  the  water 
in  the  reservoir  was  at  a  low  level,  but  is  now  permanently  closed, 
although  provision  is  made  for  opening  these  gates  should  it  be 
desired  to  drain  the  reservoir  to  the  bottom,  or  in  case  of  an  unpre- 
cedented flood,  or  of  some  emergency. 

In  the  upper  part  of  the  upper  well — which  is  still  kept  in  use — 
are  two  gates,  each  21-2  ft.  by  6  ft.,  one  at  the  bottom  and  the  other 
halfway  up;  the  upper  one  has  a  head  of  30  ft.  of  water  behind  it. 
and  can  be  opened  to  fill  the  pipe  and  the  lower  well,  and  the  lower 
gate  can  then  be  readily  opened  under  the  diminished  head;  it  is. 
however,  perfectly  feasible  to  open  the  lower  gate  under  the  full 
head  of  62  feet,  should  there  be  any  occasion  for  so  doing.  The 
water  now  flows  into  each  of  the  lower  wells  through  six  portals, 
each  8  ft.  high  and  2K'  ft.  wide,  which  have  on  the  up-stream  side 
coarse  screens,  and  finer  screens  on  the  down-stream  side,  by  which 
foreign  substances  which  it  is  desired  to  exclude,  can  be  prevented 
from  entering  the  pipes.  These  gates,  screens,  etc.,  are  operated 
from  a  room  in  the  body  of  the  dam  above  the  wells,  but  which 
does  not,  however,  extend  to  the  top. 

Below  the  dam  is  built  the  lower  gatehouse,  which  serves  also 
as  a  head-house  for  the  Wachusett  aqueduct,  and  later  may  be 
used  as  a  power-house  for  utilizing  the  energy  of  the  water  flowing 
from  the  reservoir,  by  means  of  turbines  and  electric  generators. 


August  4,  1905. 


THE     RAILROAD     GAZETTE. 


103 


This  structure  is  divided  into  a  series  of  four  wells  for  each  four- 
foot  pipe.  The  first  of  these  is  a  dry  well,  and  contains  for  each 
pipe,  two  24-in.  branches,  each  of  which  has  a  gate  to  regulate  the 
flow  of  water  into  the  aqueduct.  These  two-foot  pipes  discharge 
into  a  four-foot  perforated  pipe  called  a  diffuser,  located  in  the 
second  well;  the  second  and  third  wells  contain  the  feed-pipes  for 
the  turbines  (when  these  are  installed),  and  the  discharge  pipes 
from  the  turbines.  The  fourth  well  is  also  commonly  a  dry  well,  and 
contains  a  gate  in  each  of  the  four-foot  pipes,  which  can  be  used 
to  discharge  water  from  these  pipes  directly  into  the  pool  below 
the  dam.  Also,  if  by  accident  the  quantity  of  water  passing  from 
the  reservoir  should  be  greater  than  the  capacity  of  the  aqueduct 
the  excess  would  overflow  into  this  fourth  well,  and  be  carried 
thence  by  two  5-ft.  pipes  into  the  waste  conduits  and  the  pool.  Bach 
well  is  connected  by  a  drainage  pipe  with  a  pump  well  at  a  lower 
level  from  which  any  drainage  water  is  easily  removed  by  a  pump. 
Each  waste  pipe  from  the  fourth  well  increases  in  diameter  from 
the  lower  four-foot  gale,  until  its  reaches  the  size  of  eight  feet 
40  ft  from  the  well,  and  10  feet  a  little  farther  on,  where  it  con- 
necta  with  the  masonry  conduit  leading  to  the  pool;  this  diminishes 
the  velocity  of  the  water  from  50  ft.  per  second  to  12%  ft.  at  the 
end  of  the  pipe,  and  S  ft.  at  the  end  of  the  masonry.  At  the  pool, 
55  ft.  diameter,  the  water  is  discharged  through  many  openings  in 
the  bottom  at  a  velocity  of  but  four  feet  per  second,  corresponding 
to  a  head  of  but  about  three  inches. 

This  pool  is  located  in  the  middle  of  a  larger  one  150  ft.  in  diam- 
eter, with  a  waste  way  at  the  side  farthest  from  the  gate-house, 
110  ft.  long,  from  which  the  water  falls  about  8  ft.  on  an  apron  at  the 
upper  end  of  the  river  or  mill-pond  below.  By  the  terms  of  the 
agreement  with  the  Lancaster  Mills  Company,  about  one  mile  down 
the  river,  two  million  gallons  per  day  of  clean  water  are  to  be  sup- 
plied to  them,  and  hence  at  least  this  amount  is  allowed  to  flow 
through  the  pipes  and  conduits  into  the  pool  and  the  river  below. 

In  freshets,  and  at  some  other  times,  there  will  be  water  to  be 
wasted  above  the  capacity  of  the  pipes  before  mentioned.  This 
will  be  taken  care  of  by  means  of  a  spillway,  which  is  450  ft.  long. 
and  occupies  the  space  between  the  end  of  the  dam  proper  and  the 
northerly  shore  of  the  reservoir.  To  obtain  the  necessary  length 
it  is  carried  up-stream  at  an  angle  with  tne  dam  for  the  greater 
part  of  the  distance  (the  last  hundred  feet  or  so  being  at  right 
angles  to  the  shore),  and  is  terminated  by  a  small  abutment  of 
granite,  from  which  a  cut-off  wall  is  built  into  the  rock  and  Into 
the  bank  beyond  the  abutment  for  a  considerable  distance. 

The  elevation  of  the  top  of  the  spillway  for  the  greater  part  of 
its  length  is  the  same  as  that  of  the  water  in  the  full  reservoir, 
but  the  first  one  hundred  feet  is  at  an  elevation  three  feet  lower. 
In  times  of  freshet,  therefore,  the  stop-planks  can  be  removed  and 
the  rise  of  water  partially  or  wholly  checked,  before  any  consider- 
able depth  passes  over  the  remainder  of  the  waste-way.  The  whole 
length  will  be  provided  with  flashboards,  mainly  to  prevent  the  loss 
of  water  by  waves  dashing  over  the  crest,  and  with  this  in  view  the 
top  has  been  made  a  plain  surface,  and  dressed  smooth  after  the 
top  stones  were  in  place,  by  pneumatic  hammer. 

All  the  stop-planks  can  easily  be  removed  when  desired,  from 
a  foot-bridge  which  is  being  built  7  ft.  above  the  crest  of  the  waste- 
way,  upon  the  iron  standards  which  contain  and  support  the  grooves 
for  the  flashboards.  Slope-paving  is  placed  above  the  spill-way, 
at  an  angle  of  one  vertical  to  three  horizontals,  and  the  crest  of  the 
spill-way  is  rounded  and  the  down-stream  side  curved  so  as  to 
cause  the  water  to  follow  the  masonry  for  the  most  part.  The  fac- 
ing is  of  ashlar,  and  steps  are  built  in  the  lowest  part,  to  receive 
the  impact  of  the  falling  water.  The  deepest  part  of  the  depression 
was  filled  with  rubble  masonry  or  Portland  cedent  concrete. 

With  fiashboards  on  the  lower  part  of  the  spillway  and  a  depth 
of  5  ft.  on  the  whole  of  the  crest,  the  spillway  can  discharge  a 
quantity  of  water  equal  to  4.9  in.  over  the  whole  of  the  watershed 
above  the  dam.  The  greatest  freshet  in  the  valley  of  the  Nashua 
river  of  which  any  account  is  obtainable  occurred  Feb.  13,  1900, 
while  the  dam  was  building,  and  was  due  to  a  rainfall  lasting 
37  hours,  and  averaging  3.18  in.  over  the  whole  watershed;  the 
ground  was  frozen  and  largely  covered  with  ice  at  this  time,  so 
that  the  greater  part  of  the  water  found  its  way  rapidly  into  the 
reservoir  and  the  flume  which  had  been  built  to  carry  the  river  over 
the  excavation  for  the  main  dam,  which  was  then  in  progress.  This 
was  taxed  somewhat  beyond  its  expected  capacity  (being  calculated 
for  a  flow  of  9,000  cu.  ft.  per  second),  as  the  maximum  flow  of  water 
was  9,050  cu.  ft.  per  second,  but  this  maximum  flow  lasted  only 
about  two  hrs.,  increasing  and  decreasing  rapidly  before  and  after 
this  period:  the  total  for  24  hrs.  averaged  6,390  cu.  ft.  per  second. 
In  another  freshet  which  occurred  March  2,  1900,  the  maximum  flow 
was  7,840  cu.  ft.  per  second,  which  was  produced  by  a  rain  of  about 
3.18  in.  in  34  hours.  Ample  provision  has  therefore  been  made  for 
the  most  unusual  conditions  likely  to  occur. 

Below  the  waste-way  a  channel  has  been  excavated  through  the 
earth  and  through  rock  averaging  from  50  to  70  ft.  wide  and  from 
20  to  30  ft.  deep,  for  about  800  ft.  below  the  waste-way 
to  the  river  below  the  dam.    This  channel  may  not  be  large  enough 


to  carry  all  the  water  flowing  over  the  waste-weir  in  such  freshets 
as  occur  about  every  25  years,  and  almost  certainly  will 
not  be  sufficient  for  those  which  come  once  in  al)out  100 
years,  but  it  will  undoubtedly  be  cheaper  to  pay  the  damage  that 
may  be  caused  by  the  insufficient  capacity  of  the  channel  than  the 
extra  cost  of  the  construction  necessary  to  enable  it  amply  to  meet 
these  unusual  conditions,  which  may  not  arise  during  the  next 
century. 


Electric  Train  Service  on  tine  London   Metropolitan. 

The  electric  train  service  installed  last  February  on  the  St. 
John's  Wood  line  of  this  company  between  Baker  street.  Harrow 
and  Uxbridge,  has  proved  to  be  quite  successful  from  the  stand- 
point of  comfort  and  convenience  of  passengers.  The  accompany- 
ing illustration  shows  one  of  the  six-car  motor  trains  which  are 
fine  specimens  of  the  car  builder's  art.  Whether  they  are  as  profit- 
able to  operate  as  the  old  rolling  stock  used  in  steam  trains,  may 
be  doubted  however.  They  weigh  more,  cost  more  and  seat  fewer 
passengers  than  the  old  cars.  The  old  six-car  trains  weighed  90 
tons  and  seated  420,  while  the  new  trains  weigh  150  tons  and  seat 
only  320.  The  cars  were  built  by  the  Metropolitan  Amalgamated 
Carriage  &  Wagon  Company  at  its  various  works  near  Birming- 
ham and  Manchester.  Two  classes  only  are  provided,  the  difference 
being  in  the  nature  of  the  upholstery  on  the  seats.  In  the  first-class 
compartments  greep  "moquette"  is  used  and  in  the  third-class  "buf- 
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falo  hide,"  a  patented  imitation  leather,  but  the  seats  in  both  classes 
are  arranged  in  the  same  way  and  are  of  the  same  size  so  that 
if  at  any  time  it  should  be  decided  to  have  only  one  class,  as  ia 
the  tube  railways,  the  change  can  be  made  with  little  expense. 

The  cars  are  exceptionally  well  lighted  with  electricity,  there 
being  four  chandeliers  in  the  roof  of  each  car  with  three  lamps 
each,  and  six  single  lamp  brackets  along  each  side  above  the  win- 
dows. The  roof  lining  is  made  of  asbestos  mill  board  painted  white,, 
which  further  assists  the  lighting  effect.  Deck  sash  ventilators  are- 
used  and  in  addition  a  pivoted  sash  or  transom  is  provided  above- 
each  of  the  fixed  side  windows. 

The  seats  in  the  trail  cars  are  arranged  in  the  same  manner 
as  in  the  cars  of  the  Central  London  or  "two-penny  tube."  There 
are  six  double  cross-seats  on  each  side  in  the  middle  of  the  car, 
holding  24  persons,  and  two  side  seats  at  each  end,  holding  eight  per- 
sons each,  the  seats  being  divided  by  low  arms.  This  gives  a  seating 
capacity  of  52  passengers  in  a  car  52 li  ft.  long  as  against  80  in  the 
old  third-class  cars,  42  ft.  long.  The  motor  cars  seat  48,  half 
in  cross  seats  and  half  in  longitudinal  seats  at  one  end  only.  They 
have  a  small  baggage  compartment  with  sliding  doors  on  each 
side.  A  few  spare  parts  are  carried  here  for  emergencies.  The 
motorman's  cab  occupies  the  entire  end  of  the  car  and  has  doors 
on  each  side  and  one  in  the  end.  This  end  door  is  intended  for 
through  communication  only  in  case  two  motor  compartments, 
should  be  placed  together  in  a  train.  Large  windows  on  each  side 
of  the  door  provide  an  excellent  lookout  for  the  motorman. 

Th?  cars  are  mounted  on  two  four-wheel  trucks  having  pressed 
steel  frames  and  42-in.  wheels.  On  each  axle  of  the  motor  ears  Is 
mounted  a  150-h.p.  motor  giving  a  total  of  1,200  h.p.  to  a  train  made 
up  of  two  motor  cars  and  four  trail  cars.  As  the  line  is  in  many 
places  on  a  H2  and  2  per  cent,  grade,  ample  power  is  necessary. 
The  Westinghouse  "turret"  system  of  electro-pneumatic  multiple 
unit  control  is  used,  as  are  the  Westinghouse  air-brakes.  The  mo- 
tormen  being  as  yet  unused  to  their  powerful  action,  considerable 
unpleasant  .jerking  is  experienced  in  making  stops,  but  this  will 
probably  be  overcome  to  a  great  degree  in  the  future. 

The  service  at  present  consists  of  trains  between  Baker  street 
on  the  "Inner  Circle"  and  West  Hampstead,  Willesden  Green,  Neas- 
den,  Wembley  Park  and  Harrow.    On  week  days  trains  leave  Baker    ' 
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street  from  2  p.m.  to  11  p.m.  at  intervals  of  about  15  minutes  ex- 
cept between  5  and  6  p.m.,  when  they  run  pvery  eight  minutes. 
On  Saturdays  the  service  extends  from  noon  to  11  p.m.  with  trains 
every  12  or  15  minutes,  and  on  Sundays  from  1  p.m.  to  8  p.m.,  with 
trains  every  15  minutes.  Only  Tine  train  an  hour  runs  as  far  as 
Harrow. 


Protecting  and  Water-Proofing  Solid   Floor   Bridges.* 

uy   W.  C.  CUSHlfiti, 
CbM   EngiiiiMT   Mainteiiaiuc  of  Wa.v.  Penns.vlvania  Lines.  Southwest  S.vstem. 

The  work  of  separating  street  and  railroad  grades  in  Chicago 
during  the  past  13  years  has  stimulated  among  railroad  engineers 
the  study  of  a  suitable  design  for  a  bridge  floor,  which  will  be  prac- 
tically water-tight,  and  at  the  same  time  afford  reasonable  protec- 
tion to  the  metal  work  of  the  structure,  because  the  cost  of  repro- 
tecting  a  ballasted  solid-floor  bridge  is  very  large. 

In  the  earlier  days,  when  the  Illinois  Central  became  the  pio- 
neer of  "track  elevation,"  preparatory  to  the  removal  of  the  railroad 
track  obstruction  to  the  Columbian  Exposition,  the  term  "solid-floor" 
was  considered  synonymous  with  "shallow-floor,"  and  the  bridges 
were  constructed  with  such  floors  till  it  was  found  to  be  practically 
impossible  to  comply  with  the  conditions  of  water-tightness,   steel 


tubes,  and  in  gutters  cut  in  the  creosoted  timbers,  to  the  low  end  ol 
the  bridge  back  of  the  ballast  wall. 

For  tracks  1  and  2  a  Portland  cement  mortar  layer,  iV^  in 
thick  at  the  center,  and  sloping  to  the  drain  pipes  at  the  sides,  where 
it  is  about  2  in.  thick,  was  first  laid  on  the  creosoted  timbers,  thi 
proportions  used  in  the  concrete  being  1  cement  to  5  torpedo  sand 
except  at  Thirty-fourth  street,  where  it  is  1  cement  to  6  limestone 
screenings.  Then,  on  this  cement  layer,  and  on  the  steelwork,  ; 
layer  of  hot  asphalt  was  poured  and  swabbed  on  till  it  became  ; 
Vi-in  thick.  The  work  was  done  very  early  in  1904,  when  the  tem 
perature  was  below  freezing  every  night,  and  frequently  durinj 
the  day.     Owing  to  conditions  of  construction,  the  time  could  no 
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No.  5 
No.  6 


Chicago  Terminal  Transfer. 


No.  7" 

No.  8  -  Chicago  Junction. 

No.  9 
In  type,  they  are  half-through,  single  span,  plate  girders,  55  ft. 
long  at  Thirty-fQurth  street,  and  71  ft.  long  at  the  other  two,  with 
a  double   track   between   each   two   girders,   except   in   the   case   of 
Track  9. 

The  floor  system  consists  of  6-in.  by  10-in.  creosoted  pine  tim- 
bers laid  closely  together,  parallel  with  the  track,  on  the  bottom 
flanges  of  heavy  cross  box-girder  floor-beams.  The  drain  water  is 
carried  through  these  box  girders  in  2-in.  pipes,  calked  in  like  boiler 


Bridge  at  Wright  Street. 

preservation  and  noiselessness.  The  latter  condition  has  become  a 
very  important  one,  and  has  been  a  very  considerable  factor  in  the 
abolition  of  the  shallow-floor,  as  it  was  necessary  to  put  ballast  be- 
tween the  cross-ties  and  the  steelwork,  in  order  to  deaden  the  sound. 
.  The  change  in  style  of  construction  has  led  to  new  problems  in 
water-proofing  and  steel  preservation,  and  it  is  the  object  of  the 
writer  to  explain  some  of  the  plans  used  on  the  P.,  C,  C.  &  St.  L.  at 
Brighton  Park  and  Englewood,  in  1904,  while  at  the  same  time  as 
clear  a  comparison  of  results  as  possible  will  be  given. 

Each  of  the  Brighton  Park  bridges  at  Thirty-fourth,  Thirty-fifth 
and  Thirty-sixth  streets  has  nine  tracks,  as  follows: 
No.  1"] 

^.°-  \  I  P.,  C,  C.  &  St.  L. 
No.  3  [ 

No.  4 


Wire   Netting    Method   at   Archer   Avenue. 
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Asphalt   Method  at   Archer  Avenue. 


August  4,  1905. 
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be  chosen.  The  bridge  erectors  were  waiting  for  the  next  bridge, 
and  the  work,  therefoi-e,  had  to  be  hurried.  The  asphalt  did  not 
adhere  well  to  the  cement,  presumably  on  account  of  the  moisture 
in  the  cement.  Considerable  difficulty  was  also  experienced  in  get- 
ting the  asphalt  to  adhere  to  the  steel,  on  account  6t"  the  shop  coat 
of  oil.  An  attempt  was  made  to  remove  this  coat  by  burning  ben- 
zine, which  was  lightly  poured  over  the  oil,  but  with  poor  results. 
When  the  test  was  made  by  standing  water  on  the  bridges  before 
use,  they  were  all  found  to  leak,  principally  around  the  pipes  in  the 
box  girders,  but  were  patched  till  entirely  water-tight  before  being 
put  in  service  under  traffic. 

Owing  to  the  poor  adhesion  between  the  asphalt  and  the  cement. 


Hydrex   Felt   Method  at  Archer  Avenue. 
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Hydrex    Felt    Method    With    Concrete  on   Top. 


it  was  decided  for  the  next  work,  tracks  5,  6,  7,  8  and  9,  to  omit  the 
cement,  and  substitute  asphalt  mastic.  After  considerable  study, 
specifications  for  the  asphalt  were  prepared,  which,  after  some 
changes,  finally  took  the  form  submitted  in  the  appendix.  The 
writer  is  indebted  to  Mr.  W.  H.  Finley,  then  Principal  Assistant 
Engineer  of  the  Chicago  &  North-Western,  tor  the  matter  contained 
in  them.  The  asphalt  was  purchased  under  the  specifications  from 
different  manufacturers,  and,  after  receipt  of  a  shipment,  samples 
were  taken  to  a  testing  laboratory  and  tested.  The  steelwork  was 
first  thoroughly  cleaned  with  concentrated  lye,  and  then  painted 
with  asphalt  paint.  A  layer  of  pure  asphalt  gum  %  in-  thick  was 
poured  over  the  creosoted  timbers  and  top  of  the  steel  box  girders, 
and  mopped  on  the  sides  of  the  latter  till  of  the  same  thickness, 
after  which  a  layer  of  asphalt  mastic  (made  in  the  proportion  of 
1  asphalt  to  4  of  limestone  screenings)  was  put  on  4V-.  in.  thick  at 
the  center  and  about  2  in.  thick  at  the  side  drains.  Finally,  on  top 
of  a'l  was  poured  a  %-in.  layer  of  pure  asphalt,  which,  of  course,  had 
to  be  mopped  on  the  sides  of  the  girders.  All  of  the  bridges  were 
made  water-tight  under  test  by  patching  where  necessary.  The 
work  was  performed  in  July  and  August. 

The  difficulties  experienced  with  the  asphalt  mastic  at  Engle- 
wood,  which  will  be  described  later,  and  the  good  results  from  the 
protection  for  tracks  1  and  2,  which  were  apparent  after  an  in- 
spection September  14th,  succeeding  a  heavy  rain,  led  to  a  return  to 
the  cement  under-covering  instead  of  asphalt  mastic  for  tracks  3 
and  4.  A  Portland  cement  concrete  layer,  4  in.  thick  at  the  center, 
and  about  2  in.  thick  at  the  side  drains,  in  the  proportions  of  1 
cement,  3  torpedo  sand,  and  3  crushed  limestone  broken  to  1-in. 
size,  except  that  at  Thirty-fourth  street  the  proportions  were  1 
cement  to  6  limestone  screenings,  was  placed  on  the  creosoted  tim- 
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Thirty-fifth   Street   Bridge   Floor. 

Ijer  and  well  troweled  on  top,  to  a  smooth  sidewalk  finish,  after 
which  it  was  allowed  to  dry  thoroughly.  The  steelwork  was  cleaned 
with  concentrated  lye  and  water,  and  the  parts  of  steel  and  concrete 
intended  to  be  covered  with  asphalt  were  painted  with  two  coats 
of  liquid  asphalt,  after  which  a  %-in.  layer  of  pure  asphalt  was 
poured  on,  then  the  asphalt  mastic,  in  the  proportions  of  1  asphalt 
to  4  parts  of  sand  and  screenings,  hot  from  the  kettle,  was  packed 
and  rammed,  and  the  whole,  including  the  box  girders,  covered  with 
a  finishing  coat  of  pure  gum  asphalt,  %-in.  thick.  The  mastic  was 
not  carried  over  the  tops  of  the  box-girder  floor-beams.  The  work 
was  done  in  August  and  September. 

The  Englewood  bridges  are  single-track,  half-through  plate- 
girder  bridges  of  one  span,  each  72  ft.  long,  except  that  the  Murray 
street  bridge  has  two  tracks,  with  three  girders,  while  the  one  at 
Wallace  street  is  a  steel  trough  floor  bridge  25  ft.  long,  with  the 
troughs  running  parallel  with  the  track.  The  floor  systems  of  the 
other  bridges  are  of  the  same  type,  except  that  the  troughs  are  at 
right  angles  to  the  track.  On  account  of  the  intention  to  add  a 
second  track  to  these  bridges  in  the  future,  it  was  decided  to  use 
the  asphalt  mastic  instead  of  concrete  for  filling  the  troughs,  the 
latter  being  completely  filled  so  as  to  carry  the  drain  water  to  one 
or  both  ends  of  the  bridge. 

At  Wright.  Wallace  and  Lowe  streets  a  %-in.  layer  of  pure  hot 
asphalt  was  poured  all  over  the  steel-work  to  be  covered,  mopping 
being  resorted  to  in  the  ease  of  vertical  surfaces,  and  the  troughs 
were  then  filled  with  hot  asphalt  mastic,  mixed  in  the  kettle  in  the 
proportions,  of  1  asphalt  to  5  parts  of  sand  and  screenings.  This 
mastic  was  carried  over  the  tops  of  the  troughs,   crowned   in  the 
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center  and  sloped  to  the  sides,  which  were  built  up  in  the  form 
of  gutters.  On  level  track  the  gutters  were  sloped  to  each  end  o£ 
the  bridge  from  the  center.  On  the  maslic  was  poured  a  Vi  to 
%-ln.  layer  ot  pure  hot  asphalt,  over  which,  while  hot,  was  scat- 
tered a  Vjin.  layer  of  ciean  gravel,  it  developed  during  the  progress 
of  the  work  that  the  mastic,  while  cooling,  contracted,  and  pulled 
away  from  the  sides  of  the  troughs,  but  the  cracks  were  filled  again 
as  completely  as  possible  with  the  liquid  asphalt.  On  test,  when 
the  work  was  completed,  the  bridges  were  water-tight,  but,  in  the 
light  of  subsequent  effects,  the  cooling  must  have  continued,  result- 
ing in  very  fine  cracks,  which  caused  leaks. 

At  Murray  and  Union  streets  in  order  to  avoid  the  contrac- 
tion of  ihe  asphalt  recited  above,  mastic  blocks  were  molded  in  the 
proportions  of  1  asphalt  to  4  limestone  screenings  and  allowed  to 
cool.  They  were  of  such  size  as  would  Just  fit  between  the  rivet 
heads  of  the  troughs,  and  were  set  in  place  after  the  usual  14-in. 
coat  of  pure  asphalt  had  been  put  on  the  steel.  The  spaces  were 
poured  full  ot  pure  hoi  asphalt,  but  it  was  evident,  during  the  pour- 
ing, that  the  cool  blocks  absorbed  a  good  deal  of  the  liquid,  and  it 
Is  considered  possible  that  some  voids  remained  near  the  bottom. 
The  top  was  finished  in  the  same  manner  as  the  other  bridges. 
Subsequent  results  seem  to  indicate  that  the  new  method  did  not 
entirely  correct  the  old. 

The  Brighton  Park  bridge  at  Archer  avenue  is  a  four-track, 
single  span,  halt-through  plate-girder  bridge,  of  the  P.,  C,  C.  &  St. 
L.  There  is  only  one  track  between  each  two  girders,  which  are 
68  ft.  long,  and  on  skew.  The  floor  system  consists  of  square  steel 
troughs,  similar  to  the  ones  used  ou  the  Englewood  bridges.  Some 
new  methods  of  waterproofing  having  been  proposed,  it  was  decided 
to  try  a  different  one  for  each  track  of  this  bridge,  but  in  each  case, 
the  shop  coat  was  removed  with  concentrated  lye,  at  a  cost  of  about 
1  cent  per  sq.  ft.  of  surface. 

For  track  1  the  troughs  were  filled  to  the  top  with  Portland 
cement  concrete,  mixed  in  the  proportions  of  1  cement,  3  torpedo 
sand,  and  3  crushed  stone,  after  which  a  galvanized  wire  netting 
of  No.  10  wire,  with  2-in.  mesh,  and  costing  5  cents  a  sq.  ft.,  was 
spread  over  the  tops  of  the  troughs,  so  as  to  rest  on  the  rivet  heads. 
This  was  then  covered  with  cement  mortar,  mixed  with  1  cement  to 
3  sand,  2  in.  thick  in  the  center,  and  sloping  to  the  sides,  where 
it  is  about  1V4  in.  thick,  thus  allowing  the  water  to  drain  to  the 
sides,  and  thence  to  one  end,  as  the  bridge  is  on  grade. 

For  track  2  the  troughs  were  filled  with  Portland  cement  con- 
crete, as  above,  except  that  it  was  carried  above  the  troughs,  crowned 
at  the  center  and  sloped  to  the  sides.  A  pocket  was  made  at  the 
top  edges,  where  they  joined  the  main  girders,  and  the  surface  was 
troweled  to  a  sidewalk  finish.  On  this  were  placed  three  layers  of 
Hydrex  felt,  laid  transversely  with  the  track,  and  lapped  like 
shingles,  with  12  in.  exposure,  starting  at  the  lower  end  of  the 
bridge.  The  Hydrex  is  a  patent  saturated  felt,  made  by  Hydrex  Felt 
&  Engineering  Co.,  in  rolls  36  in.  wide,  and  about  66  ft.  long.  Be- 
fore placing,  the  concrete  is  swabbed  with  hot  "Hydrex  Compound." 
and  the  felt  then  smoothed  down  on  it.  The  felt  is  turned  into  the 
pocket  at  the  girders,  and  the  cavity  filled  with  the  "compound." 
On  top  of  the  felt  a  %-in.  layer  of  cement  mortar  was  placed  to 
prevent  the  puncturing  by  ballast  of  the  waterproof  felt  cov- 
ering.    It  was  laid  in  blocks  and  troweled  as  in  sidewalk  work. 

For  track  3  the  same  method  was  used  as  for  track  2,  except 
that  the  top  layer  of  concrete  was  omitted.  This  is  to  determine 
whether  the  Hydrex  felt  will  be  punctured  by  the  stone  ballast  or 
not. 

For  track  4  the  concrete  filling  was  carried  up  to  the  top  of  the 
rivet  heads,  except  that  the  surface  was  sloped  from  the  center  to 
the  sides,  and  on  it  was  placed  a  lii-in.  layer  of  asphalt.  This  was 
made  by  first  painting  the  dry  concrete  surface  with  liquid  asphalt. 
made  of  afnhalt  and  benzine,  after  which  hot  asphalt  was  poured 
on  to  a  depth  of  '/4  in.  The  liquid  layer  was  followed  by  1  in.  of 
asphalt  mastic,  in  the  proportions  of  1  asphalt  to  4  limestone 
screenings,  and  this  by  another  H-in.  liquid  layer,  on  top  of  which 
torpedo  sand  was  sprinkled  to  harden  the  top. 

The  P.,  F.  W.  &  C.  bridges  at  Fifty-first  and  Forty-seventh 
streets  are  steel  trough  floor  bridges,  square  in  section,  and  sup- 
ported psral'el  with  the  tracks  on  transverse  girders,  standing  on 
columns  on  the  curb  lines,  and  in  the  center  of  the  streets,  a  total 
clear  length  of  68  ft.,  in  two  lift,  sidewalk  spans,  and  two  23-ft. 
roadway  spans.  For  the  first  track,  the  troughs  were  filled  with 
aspha't  mastic  without  either  painting  the  steelwork,  or  pouring  on 
a  coat  of  pure  asphalt:  this  being  done  at  the  expressed  wish  of 
one  of  the  asphalt  manufacturers,  who  was  given  charge  of  this 
to  do  in  the  best  way  he  could  recommend.  The  mastic,  mixed  in 
the  proportions  of  1  asphalt.  3  torpedo  sand,  and  2  limestone  screen- 
ings, was  built  up  to  2  or  3  in.  over  the  tops  of  the  troughs,  the 
renter  being  higher,  and  the  surface  sloping  to  each  end  of  the 
bridge.  On  top,  a  layer  of  pure  asphalt  gum  Vi  to  %-in.  thick  was 
poured,  and  then  sprinkled  with  sand  to  harden  it.  On  test,  im- 
mediately after  its  completion,  the  bridge  was  found  to  leak  badly. 
It  developed  during  the  progress  of  the  work  that  the  shrink- 
age of  the  asphalt  when  cooling  was  such  as  to  leave  the  metal 
practically  unprotected,  and  the  method  was  abandoned. 


The  bridges  for  the  remaining  tracks,  10  in  number,  and  for 
Forty-seventh  street,  were  done  as  follows:  The  steelwork,  after 
being  cieaned,  was  painted  with  hot  asphalt  and  benzine,  and  14-in. 
layer  of  hot  asphalt  poured  on  and  thoroughly  mopped  over,  after 
which  the  troughs  were  filled  to  within  about  3  in.  of  the  top  with 
cement  concrete  in  the  proportions  of  1  cement  to  6  limestone  screen- 
ings. When  this  was  thoroughly  set  and  dry,  the  remaining  depth 
of  the  troughs  was  filled  with  asphalt  mastic,  which  was  carried 
over  their  tops  in  a  layer  2  to  3  in.  thick,  somewhat  thicker  at 
the  center  than  at  the  ends,  and  this  was  in  turn  covered  with  a 
14  to  %-in.  thickness  of  pure  gum. 

There  are  six  different  bridges  at  Fifty-first  street.  No  attempt 
was  made  to  remove  the  shop  coat  of  oil  from  Nos.  1  and  2,  and 
on  No.  3  most  of  the  experiments  for  removing  the  shop  coat,  which 
will  be  described  later,  were  tried,  after  it  was  decided  to  paint 
the  steelwork  of  the  remaining  bridges  with  liquid  asphalt,  with- 
out removing  the  shop  coat. 

The  Forty-sixth  street  bridge  is  a  four-track  half-through  plate- 
girder  bridge  with  a  steel  trough  floor  like  that  at  Archer  avenue. 
All  the  troughs  were  filled  with  Portland  cement  concrete  made 
in  the  proportion  of  1  cement  to  5  parts  of  limestone  screenings. 
At  track  3,  the  concrete  was  carried  up  over  the  tops  of  the  troughs, 
and  a  finishing  coat  of  asphalt  was  put  on. 

Tracks  1  (the  most  easterly  one)  and  2  and  4  were  finished  in 
the  same  manner  as  at  Archer  avenue,  but  the  depth  from  bottom 
of  tie  to  top  of  trough,  about  8  in.,  is  greater  at  Forty-sixth  street 
and  permitted  a  greater  thickness  of  mortar  layer  on  top  of  the 
troughs,  3  in.,  with  the  wire  netting  in  the  center.  This  top  layer 
of  mortar  was  composed  of  1  cement  to  2  parts  of  limestone  screen- 
ings. 

BESULTS  OF  EXAMINATION    JIADE  .VBOtT   JAN.    1,    1905. 

Brighton  Park  Bridges. — Archer  avenue:  No  indications  of 
leaks  on  any  of  the  bridges.  Thirty-fourth,  Thirty-fifth  and  Thirty- 
sixth  streets:  Leaks  showed  plainly  at  every  track  of  each  bridge, 
but  tracks  3  and  4  showed  the  fewest.  The  asphalt  examined  when 
the  temperature  was  about  0  deg.  Fahr.  showed  it  be  to  hard,  glassy, 
and  easily  shattered  by  a  olow. 

Engleuood  Bridges. — Every  bridge,  with  the  single  exception  of 
the  one  at  Wallace  street,  showed  leaks  along  the  girders.  As 
the  troughs  are  practically  water-tight,  the  only  place  where  leaks 
can  show  is  at  the  junction  point  between  trough  and  girder,  but  it 
does  not  prove  that  the  water  finds  it  way  down  between  the  asphalt 
and  the  girder;  it  may  occur  at  any  other  point,  but  the  drip  will 
always  show  on  the  girder  line. 

P.,  F.  W.  Li  C.  Bridges.— All  the  bridges  at  Fifty-first  and  Forty- 
seventh  streets  showed  leaks  at  the  post  lines,  because  the  concrete, 
as  well  as  the  asphalt,  cracked  at  those  places,  on  account  of  lack  of 
steel  reinforcement.  One  bridge  protected  with  asphalt  was  not  put 
into  service  for  several  weeks  after  completion,  but  there  was  no 
difference  in  the  result.  At  Forty-sixth  street,  up  to  the  time  of  the 
inspection,  the  bridges  for  tracks  1  and  4  seem  to  be  water-proof, 
but  that  at  track  2,  done  late  in  the  fall,  showed  leaks.  The  top 
layer  of  the  concrete,  in  which  the  wire  netting  was  imbedded,  froze 
during  the  work,  which  may  be  responsible  for  the  trouble.  At 
track  3,  where  a  concrete  filling  with  asphalt  top  was  used,  leaks  ap- 
peared along  the  girders,  which  may  have  been  due  to  the  asphalt 
pulling  away  from  the  girders. 

GEMERAI.   INFORM.^TIOX    AND   COMMENTS. 

From  the  start  difficulty  was  experienced  in  obtaining  a  satis- 
factory adhesion  of  the  asphalt  to  the  steel.  As  soon  as  it  became 
coW,  it  could  be  peeled  off  like  paper.  After  a  good  deal  of  ex- 
perimenting it  was  found  that  asphalt  would  adhere  to  steel  in 
about  the  following  order: 

(1)  Rusty  steel;  no  adhesion. 

(2)  Shop  coat  of  red  lead  or  oil;  slight  adhesion. 

(3)  Shop  coat  covered  with  liquid  asphalt;  slightly  better 
than  2. 

(4)  Shop  coat  burned  by  pouring  benzine  over  the  steel  and 
burning  it;  about  the  same  as  3. 

(5)  Perfectly  clean  bright  steel;  excellent  adhesion. 

In  order  to  have  the  fifth  condition,  a  sand  blast  is  probably 
necessary,  but  as  there  was  none  available,  other  means  of  remov- 
ing the  shop  coat  were  resorted  to.  The  bridges  had  all  been  given 
a  shop  coat  of  oil,  and  on  some  parts,  red  lead.  The  usual  wire 
brushes  and  scrapers  were  expensive  to  use.  and  not  satisfactory. 

Burning  benzine  over  the  shop  coat  had  little  effect  on  the  oil. 
except  to  soften  it..  It,  therefore,  required  a  number  of  repeated 
burnings  to  remove  it  entirely,  which  was  expensive. 

A  paint  burner,  similar  to  the  Buckeye  burner  and  Wells  light, 
was  tried  to  a  small  extent,,  but  it  was  slow,  on  account  of  being 
necessary  to  concentrate  the  flame  on  a  small  area  in  order  to  soften 
the  oil  sufficiently  to  be  easily  removed  with  scrapers.  It  was 
thought  when  this  burner  was  made  that  the  heat  would  be  great 
enough  to  burn  off  the  oil  coat  completely,  without  scraping,  but  it 
did  not  prove  to  be  the  case. 

Cleaning  with  concentrated  lye  and  lime  was  tried  at  Fifty- 
first  street  with  good  results,  so  far  as  removing  the  shop  coat  was 
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concerned,  but  it  was  found  so  difficult  to  remove  entirely  the  lime 
and  lye  from  the  steelwork  that  the  method  was  given  up  as  im- 
practicable. The  lime  stuck  to  the  steel  in  spite  of  the  frequent 
washings,  and  small  particles  would  lodge  in  uneven  surfaces  around 
the  rivet  heads,  where  it  was  next  to  impossible  to  remove  it. 

The  best  results  were  obtained  by  using  concentrated  lye  and 
water,  in  the  proportions  of  1  pound  of  lye  to  Ha  gallons  of  water. 
This  solution  was  swabbed  on  the  steel,  wire  brushes  and  scrapers 
were  then  used,  and  finally  the  steel  was  thoroughly  washed  until 
all  the  lye  had  disappeared.  The  cost  was  about  1  cent  per  sq.  ft. 
of  surface. 

After  the  above  methods  were  tried,  and  it  was  found  that 
pretty  good  adhesion  between  the  asphalt  and  metal  was  obtained  by 
painting  over  the  shop  coat  with  liquid  asphalt  made  by  pouring 
hot  asphalt  into  benzine,  or  obtaining  it  from  the  manufacturer,  this 
plan  was  generally  followed.  When  the  liquid  asphalt  was  applied, 
the  benzine  evaporated,  leaving  a  thin  layer  of  asphalt  on  the  steel. 
A  pretty  thick  mixture  was  used,  and  after  applying  two  coats,  the 
layer  was  about  Vie-in.  thick. 

As  it  was  desirable  to  purchase  asphalt  in  a  competitive  market, 
the  specifications  in  the  appendix  were  prepared,  and  the  orders 
were  based  on  the  manufacturer's  agreement  to  comply  with 
them.  Samples  were  then  taken  and  sent  to  a  testing  laboratory  for 
determination  of  qualities.  The  requirements  were  purposely  made 
severe,  as  the  office  the  asphalt  had  to  perform  was  severe. 

The  product  of  only  one  of  three  concerns  fulfilled  specification 
No.  1,  the  volatile  test,  while  all  stood  the  acid  test.  All  but  one 
sample  did  not  flow  at  212  deg.  Fahr.  and  that  one  did  so  only  at 
196  deg.  Fahr.  At  15  deg.  Fahr.  below  zero,  about  half  the  samples 
were  brittle  and  one-half  were  not.  This  was  a  very  severe  require- 
ment, coupled  with  a  high  temperature  flow  point.  The  requirement 
for  supporting  power.  No.  7  (b),  15  lbs.  per  sq.  in.  at  130  deg.  Fahr., 
was  made  because  the  provision  for  depth  of  ballast  between  the 
bottom  of  fhe  tie  and  the  asphalt  was  small,  and  there  would  be 
great  danger  of  pressing  the  ballast  through  the  asphalt  if  too  soft. 
All  of  the  mastic  tested  stood  this  requirement. 

When  one  track  at  a  time  was  being  done,  the  force  required 
was  about  12  men  and  a  foreman.  It  took  the  time  of  three  or 
four  of  them  to  keep  up  fires,  cut  wood,  and  cut  asphalt,  while  the 
rest  were  busy  heating  sand  and  screenings,  mixing  mastic,  and 
depositing  it  in  place,  and  painting,  cleaning,  etc.  When  there  were 
several  bridges  to  be  done,  seven  or  eight  more  men  were  necessary 
to  clean  and  paint  the  next  one  ready  for  the  asphalt. 

The  equipment  for  one  gang  was  as  follows: 

Each. 
1     Asphalt  heater    3  bbls.  capacity .'i;62.ri0 

1  Mastic   heater    10.5.00 

2  Saud  and  screening  heaters 20.00 

Shovels,    spuds    tor     stirring    mastic.    Iirooms,    wire 

brushes,    smoothing  irons 

2     Pay-off  pails  ."i.OO 

1     Dipper    2.00 

The  asphalt  mastic  mixer  was  8  ft.  long,  and  had  doors  for 
firing  at  one  end  and  on  both  sides.  Anything  longer  was  found 
to  be  impracticable.     The  sand  heaters  were  made  of  sheet  iron. 

During  the  progress  of  the  work,  the  cost  of  asphalt  fell  from 
$60  to  $40  and  even  ?35  per  ton.  due  to  the  competition.  This,  as 
well  as  other  matters,  caused  the  unit  price  to  vary  considerably. 
The  information  is  presented  in  Table  A. 

CONCLUSIONS. 

(1)  Asphalt  mastic  is  not  suitable  for  filling  the  troughs  of 
solid  floor  bridges,  because  of  its  shrinkage  when  cooling,  thus  de- 
feating the  objects  of  its  use,  protection  of  the  steel,  and  the  forma- 
tion of  a  solid,  compact  mass,  with  such  close  adherence  to  the  steel 
as  to  be  water-tight.  It  is  felt  that  ample  trial  was  made  of  it,  and 
that,  too,  with  different  mixtures  of  the  best  asphalt  to  be  found. 
The  advice  of  the  manufacturers  or  dealers  was  freely  accepted,  till 
it  was  discovered  that  they  were  simply  experimenting  as  well  as 
ourselves. 

(2)  It  is  quite  within  reason  to  consider,  in  the  light  of  the 
tests,  that  an  asphalt  covering  next  below  the  ballast,  either  over 
mastic  or  concrete,  is  not  an  efficient  water-proof  coating.  When 
the  inspection  was  made  in  January  only  one  bridge  (track  4  at 
Archer  avenue),  prepared  with  this,  was  not  leaking,  but  it  is 
entirely  reasonable  to  doubt  that  it  is  the  asphalt  rather  than  the 
concrete  which  is  performing  the  satisfactory  service.  The  require- 
ments of  ductility  and  hardness  conflict.  When  the  asphalt  is  made 
soft  enough  to  resist  tearing  apart  under  temperature  changes,  it  is 
too  soft  to  bear  the  load  of  traffic,  a  fact  which  has  been  also  proved 
on  other  railroads.  It  is  impossible  to  provide  for  a  sufficient  depth 
of  ballast  to  overcome  this  objection. 

(3)  Ordinary  concrete  has  not  sufiicient  strength  in  itself  to 
resist  the  forces  tending  to  tear  it  apart  at  the  column  lines  of 
bridges  in  two  or  more  spans.  Consequently  leaks  developed  at 
every  place  of  that  kind.  Although  it  has  not  been  proved  by  trial, 
it  is  quite  likely  that  reinforced  concrete  will  prove  effective,  and 
it  will  probably  be  tried  this  year. 


(4J  Concrete  is  an  effective  filling  material  for  troughs,  be- 
cause it  adheres  firmiy  to  the  steel,  protects  it  from  corrosion,  and 
can  be  made  practically  water-tight,  either  by  the  use  of  concrete 
rich  in  mortar,  or  by  a  solution  of  soft  soap  and  alum. 

Its  objections  are  that  it  is: 

(a)  Difficult  to  remove  in  case  repairs  are  necessary,  or  iu 
view  of  the  replacement  of,  or  addition  to,  the  bridge,  on  account  of 
constant  improvements  in  the  property. 

(b)  Heavy,  and  adds  considerable  dead  weight  to  the  bridge. 

(c)  Costly,  on  account  of  the  quantity,  and  the  great  care 
necessary  to  make  a  satisfactory  job. 

(5)  Something  more  than  filling  the  troughs  is  necessary,  how- 
ever. A  top  surface  is  required,  graded  to  carry  the  water  to  the 
sides  and  to  the  ends  of  the  bridge.  Concrete  alone  is  not  suitable, 
unless  in  considerable  thickness.  To  meet  this  condition,  it  must 
be  reinforced.  Nothing  definite  in  regard  to  the  woven  wire  mesh 
used  at  Archer  avenue  has  yet  transpired,  because  the  track.  No.  1, 
where  it  was  used,  has  not  yet  been  put  in  service  for  traffic.  Sim- 
ilar construction  at  Forty-sixth  street  on  the  Pittsburg,  Fort  Wayne 
&  Chicago,  was  effective  up  to  January,  except  in  the  case  where 
the  concrete  was  frozen.     The  writer  is  inclined  to  favor  the  use 

Table  A. — Brighton  Park. 


V 


1&2 
8&4 
5&6 


35 


Area 
bridge, 

sq.ft. 
1,.581 
1,581 
1.430 
2,145 


2,769 


1  &  2  60  2,041 

3  &  4  40  2,041 

5  &  6  40  1,846 

i9  t35&60  2,769 


871 
871 
871 
871 


Total 
cost. 
$403.28 
309.11 
294.78 
356.23 

501.64 
344.05 
361.60 

610.82 

456.27 
335.46 
440.19 
665.95 

326.78 
366.78 
366.78 
370.36 


per 


.195 


Protection. 

I  Concrete  bottom  ; 

J      asphalt  top. 
.206     All  asphalt. 
.167*  All  asphalt. 

.246  I  Concrete  bottom  ; 
.168  )      asphalt  top. 
.196     All  asphalt. 
.220     All  asphalt. 

.223  I  Concrete  bottom  : 

.164  J      asphalt  top. 
.238     All  asphalt. 
.240     All  asphalt. 

.375  Cone.  ;  wire  mesb 

.420  Hydrex.,  con.  top. 

.420  Hydrex.  on   con. 

.42o  Con.  bot.,asp.  top. 


936  295.34  .316     All  asphalt. 

486.5      165.89  .341 

936  305.32  .326 

936  515.60  .550 

2,376      1,526.98  .642 


I  1 

46th  St J  2 

I  I 

47th  St ' 

I  '^ 

51st  St J  3 


P.,  F.  W.  <£  C.  Railway. 

520  175.69 

520  144.92 

40  520  226.72 

520  176.50 


40 


5,531 
3.349 
2,292 


2,521 


1,976.61 
1,414.45 
850.09 
754,10 
785.70 
604.76 
913.69 


.338  (Concrete and 
.279  )      wire  mesh. 
.435     Concrete,  asphalt 
.439     Cone. ;  wire  mesh 

.357     Con.  bot.,asp.  top. 
.422     All  asphalt. 
.370  1 

.360  [.Concrete  bottom  ; 
asphalt  top. 


.344  f 
.280 
.362  J 


•The  cost  on  this  bridge  Is  low,  due  to  fact  that  considerable  material  was 
used  which  was  furnished  by  asphalt  company  by  mistake,  tor  which  no  charge 
was  made. 

t6,102  tons  at  $35  ;    2.85  tons  at  $60. 

Archer  Ave.  :  Track  No.  1,  Eastbound  freight:  No.  2,  Kastbound  passenger; 
No.  3.  West  bound  passenger  ;    No.  4,  Westbound  freight. 

Of  small  rods,  from  %  to  %-in.  thick,  rather  than  the  wire,  on 
account  of  making  better  use  of  the  steel,  and,  quite  likely,  greater 
economy. 

(6)  The  Hydrex  felt  covering,  track  No.  3,  at  Archer  avenue, 
has  as  yet  given  no  cause  for  complaint,  but  this  is  a  case  where 
time  is  especially  needed  to  determine  the  result,  because  its  ef- 
fectiveness depends  on  its  strength  against  puncture  by  the  ballast, 
which  is  a  very  thin  layer  under  the  ties.  It  has  been  much  used 
by  the  Chicago  &  Western  Indiana. 

(7)  If,  however,  the  Hydrex  felt  should  be  broken  up  by  the 
ballast,  there  is  a  remedy,  where  there  is  a  sufficient  depth  of  bal- 
last, by  laying  a  concrete  sidewalk  on  top  of  it,  as  at  track  2,  .\rcher 
avenue,  to  bear  the  loads  transmitted  by  the  rolling  stock.  This  con- 
crete need  not  be  waterproof. 

(8)  In  the  case  of  trough  floors  transverse  with  the  tracks, 
there  seems  to  be  no  help  for  it  except  to  fill  them  up  with  a  rich 
concrete,  unless  indeed  a  drain  hole  is  cut  in  each,  and  a  gutter 
underneath  be  provided,  a  plan  which  should  not  be  resorted  to  ex- 
cept in  case  of  necessity  for  a  long  bridge.  After  this  is  done,  one 
has  the  choice  of  several  different  ways  for  providing  a  waterproof 
covering. 

(9)  When  the  troughs  are  placed  parallel  with  the  track,  a 
much  less  thickness  of  concrete  filling  can  be  used,  if  a  suitable 
method  for  protecting  the  portions  of  the  troughs  sticking  up  above 
the  concrete  can  be  devised.  It  is  quite  certain,  where  columns  are 
used,  that  the  concrete  must  be  reinforced  at  the  column  lines,  and 
other  expansion  places.     If  a  plaster  of  cement  is  put  over  the  ex- 
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jiosetl  troughs,  it  may  possibly  have  to  be  reinforced  also,  on  account 
of  Its  thinness. 

The  work  described  in  the  foregoing  was  performed  under  the 
direction  of  Mr.  N.  Neff,  Engineer  Maintenance  of  Way,  and  his 
assistant,  Mr.  C.  1>.  Barnaby,  Chicago  Terminal  Division,  and  they 
also  furni.«hed  the  data  for  the  compilation  of  this  article. 

.WVBDUIX. 

Pennsylvania  Lines  West  of  Pittsburg — Southwest  iSystem. 

Upeiiftcations     and     Instructions     for    Water-Proofing    Metal     and 
Masonry  Structures. 

1.  Pure  Gum  Asphalt. — 1.  Asphalt  shall  be  used  which  is  of 
the  best  grade,  free  from  coal  tar  or  turpentine,  and  which  will 
not  volatilize  more  than  one-half  of  1  per  cent,  under  a  temperature 
of  450  deg.  Fahr.,  lor  10  hours. 

2.  It  must  not  be  affected  by  a  20  per  cent,  solution  of  am- 
monia, a  25  per  cent,  solution  of  sulphuric  acid,  a  35  per  cent,  solu- 
tion of  muriatic  acid,  nor  by  a  saturated  solution  of  sodium  cUIoride. 

3.  (a)  For  metallic  structures  exposed  to  the  direct  rays  of 
the  sun,  the  asphalt  should  now  flow  under  212  deg.  Fahr.,  and  should 
not  become  brittle  at  15  deg.  Fahr.  below  0  deg.  w-hen  spread  in  a 
layer  %in.  thick  on  thin  glass. 

(b)  For  structures  underground,  such  as  masonry  arches,  abut- 
ments, retaining  walls,  foundation  walls  of  buildings,  subways,  etc., 
a  flow  point  of  185  deg.  Fahr.  and  a  brittle  point  of  0  deg.  Fahr. 
will  be  required. 

II.  Preparation  of  Siirface  of  Structure. — 4.  (a)  Before  ap- 
plying the  asphalt  to  a  metal  surface,  it  is  imperative  that  the  metal 
be  cleaned  of  all  rust,  loose  sca.e  and  dirt;  and,  if  previously  coated 
with  oil,  this  must  be  entirely  removed.  When  the  asphalting  is 
done  during  the  summer  months,  between  May  and  Septembei',  the 
clean,  dry  metal  shall  be  painted  with  two  coats  of  cold  asphalt 
paint,  free  from  oil.  made  by  thinning  pure  gum  asphalt  with  ben- 
zine, before  the  hot  asphalt  is  applied.  When  the  asphalting  is  done 
during  the  winter  months,  this  coating  will  be  omitted,  but  the  metal 
shall  be  warmed  to  the  satisfaction  of  the  engineer,  before  the 
hot  asphalt  is  poured  on.  The  warming  is  best  accomplished  by 
covering  the  metal  with  hot  sand,  which  should  be  swept  back  as 
the  hot  asphalt  is  applied. 

(b)  When  water-proofing  masonry  structures,  if  the  surface  can- 
not be  made  dry  and  warm,  it  should  be  first  coated  with  the  asphalt 
paint  applied  cold.  This  is  particularly  necessary  for  vertical 
surfaces. 

III.  Applicatiuii  of  Coating. — 5.  The  asphalt  should  be  heated 
in  a  suitable  kettle  to  a  temperature  not  exceeding  450  deg.  Fahr. 
If  the  temperature  should  run  above  450  deg.  Fahr.,  for  any  length 
of  time,  it  will  result  in  "pitching"  the  asphalt.  Before  the  "pitch- 
ing" point  is  reached,  the  vapor  from  the  kettle  is  of  a  bluish  tinge, 
which  changes  to  a  yellowish  tinge  after  the  danger  point  is  passed. 
The  asphalt  has  been  sufficiently  cooked  when  a  piece  of  wood  can 
be  put  in  and  withdrawn  without  the  asphalt  clinging  to  it. 

6.  (a)  The  first  coat  shall  consist  of  a  layer  not  less  than 
V4  in.  thick  of  pure  asphalt  poured  from  buckets  on  the  prepared 
surface  and  thoroughly  mopped  over. 

(b)  The  second  coat  shall  consist  of  a  mixture  of  clean  sand 
or  screenings,  free  from  earthy  admixtures,  previously  heated  and 
dried,  and  asphalt,  in  the  proportion  of  1  asphalt  to  3  of  sand  or 
screenings  by  volume;  this  is  to  be  thoroughly  mixed  in  the  kettle 
and  then  spread  out  on  the  surface  with  warm  smoothing  irons,  such 
as  are  used  in  laying  asphalt  streets. 

(c)  The  third  or  finishing  coat  shall  consist  of  pure  hot  asphalt 
spread  evenly  in  a  layer  not  less  than  Vi  in.  thick  over  the  entire 
surface,  and  then  sprinkled  with  washed  roofing  gravel,  torpedo  sand, 
or  stone  screenings,  to  harden  the  top. 

7.  (a)  The  built-up  thickness  of  the  three  coatings  described 
in  Section  5  should  be  1^.  in.  at  the  thinnest  place  for  steel  bridges 
and  2  in.  for  masonry  arch  bridges. 

(b)  This  built-up  asphalt  covering  must  not  perceptibly  indent 
when  at  a  temperature  of  130  deg.  Fahr.,  under  a  load  at  the  rate 
of  15  lbs.  per  sq.  in.,  and  it  must  remain  ductile  at  a  temperature 
of  15  deg.  Fahr.  below  zero  on  metal  structures,  and  at  0  deg.  Fahr. 
on  masonry  structures  under  ground. 

IV.  Concrete  Filler.S.  In  the  case  of  steel  trough  floors,  the 
trough  will  first  be  filled  with  Portland  cement  concrete,  mixed  in 
the  proportions  of  1  cement,  3  sand  and  3  broken  stone,  and  the  sur- 
face will  be  finished  li-  in.  below  and  to  the  same  shape  as  the 
asphalt  surface.  The  concrete  is  to  be  placed  against  the  clean  steel, 
free  from  rust,  oil.  paint  or  dirt.  A  plan  for  drainage  may  be  neces- 
sary in  each  case,  because  that  is  affected  by  the  length  and  grade 
of  bridge  and  by  the  direction  of  the  troughs. 


Table  for  Calculating   Cubical  Contents  of    Piling. 


The  long  Orenburg  &  Tashkend  Railroad,  which  gives  an  all-rail 
route  from  the  Russian  provinces  of  Central  Asia  to  European  Rus- 
sia, is  to  be  opened  for  regular  traffic  July  14.  The  length  of  the 
line  is  about  a  thousand  miles.  There  are  to  be  three  trains  a  week 
for  the  present,  which  will  run  through  iii  four  days. 


The  accompanying  table  for  calculating  the  cubical  contents  ol 
piling  was  gotten  out  by  Mr.  E.  O.  Faulkner,  Manager  Tie  and  Tim 
ber  Department  of  the  Atchison,  Topeka  &  Santa  Fe.  It  is  based  or 
the  prismoidal  formula,  the  instructions  for  its  use  being  as  follows; 
Find  the  diameter  of  each  end  of  the  pile  by  taking  the  mean  ol 
the  longest  and  one  at  right  angles  thereto,  in  each  case  working 
to  the  nearest  half  inch.  Multiply  the  tabular  number  correspond 
ing  to  the  large  and  small  diameter  of  each  pile  by  its  length  in  feet 
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The  State   Railroad   Commissions. 

In  1903,  as  its  first  brief  in  its  campaign  for  increased  powers 
the  Interstate  Commerce  Commission  issued  an  elaborate  statistica 
report  on  state  regulation  or  railroads.  This  showed  that  in  189i 
there  were  28  state  railroad  commissions.  This  number  increase) 
to  30  in  1902  (after  the  adjournment  of  the  state  legislatures).  Si: 
states  which  in  1S90  were  without  commissions  established  ther 
during  this  period,  although  subsequently  two  of  these  states  abol 
ished  their  commissions.  Four  states  which  in  1890  had  commis 
sions  abolished  them  before  1902,  but  in  two  cases  subsequently  re 
established  them.  The  Interstate  Commerce  Commission  classifie 
railroad  commissions  as  "strong"  and  "weak."  calling  a  commi: 
sion  "strong"  when  it  has  rale-making  power  and  "weak"  when  i 
has  no  such  power.  Of  the  28  commissions  existing  in  1890,  1 
were  "strong"  and  13  were  "weak";  while  of  the  30  existing  i 
1902.  20  were  "strong"  and  10  were  "weak."  Of  the  eight  con 
missions  established  or  re-established  during  the  period,  all  bu 
one  were  "strong,"  showing  a  very  general  tendency  to  give  sue 
bodies  power  over  rates.  Since  1902  one  commission,  in  Coloradt 
has  been  abolished  and  three  new  commissions,  in  Indiana,  Wast 
ington  and  Wisconsin,  have  been  established,  all  of  these  three  thi 
year.  There  are  therefore  now  in  existence,  32  state  railroad  con 
missions.  The  Colorado  commission  which  was  abolished  was 
"weak"  commission.  The  Indiana,  Washington  and  Wisconsin  con 
missions  are  all  "strong."  Thus  of  the  32  now  existing,  23  con 
missions  are  "strong"  and  nine  "weak"  against  20  "strong"  an 
10  "weak"  in  1902.  Evidently  the  tendency  toward  "strong"  con 
missions  which  was  exhibited  up  to  1903  has  been  continued  unti 
the  present  time.    The  situation  is  shown  in  the  a,ccompanying  table 
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StroD; 
Weak. 
Strom 
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Weak. 
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The  Indiana  Commission  was  created  by  the  Newhouse  bil 
which  was  approved  by  the  Governor  on  February  28  and  becam 
a  law  on  April  15.  The  appointment  and  official  term  of  the  Ii 
diana  Commission  began  on  May  1.  when  it  organized  with  Unio 
B.  Hunt.  Chairman  and  William  J.  Wood  and  C.  V.  McAdams  as  th 
other  commissioners.  The  commissioners  receive  a  salary  of  $4,00 
a  year  and  serve  for  four  years.  The  commission  has  genera 
power  to  supervise  traffic  and  adopt  necessary  regulations  to  gover 
car  and  train  service.  It  has  power  upon  the  filing  of  complain 
to  investigate  rates,  to  set  aside  existing  rates  and  substitute  othe 
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rates  therefor.  Such  rates  are  to  go  into  effect  upon  the  order  of 
the  commission,  unless  suspended  upon  appeal  to  the  Appellate 
Court.  In  the  event  of  appeal  a  bond  is  to  be  executed  by  the  rail- 
road company  or  companies  involved  which  shall  provide  for  re- 
payment to  shippers  of  the  difference  between  the  two  rates  in  case 
the  decision  of  the  commission  is  affirmed  by  the  Appellate  Court. 
If  the  commission's  decision  is  not  affirmed,  the  old  rate  remains 
in  force  and  the  bonds  are  void.  The  commission  also  has  power 
over  switching  charges,  the  location  and  maintenance  of  side  tracks, 
and  crossings  of  railroads  with  other  railroads  and  with  electric 
lines;  and  has  much  to  do  with  the  physical  conditions  of  railroads. 
The  provisions  of  the  railroad  commission  law  apply  also  to  ex- 
press companies  doing  business  in  the  state.  Besides  all  thi.=i.  the 
commission  has  power  to  inquire  into  interstate  traffic.  If  this  is 
being  carried  on  in  violation  of  the  Interstate  Commerce  law  de- 
mand is  to  be  made  by  the  commission  upon  the  transportation 
company  to  comply  with  that  law.  On  the  transportation  com- 
pany's failure  to  comply  witli  this  demand,  application  can  be  made 
by  the  Indiana  commission  to  the  Interstate  Commerce  Commission 
for  relief. 

The  Washington  Commission  was  created  by  the  Crane-Dick- 
son bill,  which  passed  the  Senate  by  a  vote  of  36  to  4.  and  as 
amended  by  the  Senate,  passed  the  House  by  a  vote  of  71  to  10. 
The  law  went  into  effect  on  June  7  and  the  commission  was  organ- 
ized on  June  23,  with  H.  A.  Fairchild.  who  was  appointed  for  a 
term  of  six  years.  Chairman;  John  S.  McMillin  (term  of  four 
years),  and  John  C.  Lawrence  (term  of  two  years),  as  the  other 
two  Commissioners.  The  regular  term  of  office  is  si.x  years  and  the 
salary  Is  $4,000  a  year.  The  commission  has  power  to  fix  freight 
rates  within  the  Stale  of  Washington,  subject  to  review  by  the 
courts  on  appeal.  It  may  alter  an  existing  rate  when,  sitting  as 
a  board  of  arbitration  or  inquiry,  it  finds  that  such  rate  is  unjust. 
If  the  railroads  dissent,  they  may  appeal  to  the  Superior  Court  of 
Thurston  County  (Olympia),  in  which  the  case  takes  precedence 
of  any  on  the  calendar.  The  commission  sits  as  a  board  of  arbitra- 
tion when  complaint  is  made  of  an  unjust  or  discriminatory  rate. 
and  as  a  board  of  inquiry  when  it  investigates  a  rate  on  its  own 
motion  or  initiative.  It  has  authority,  through  the  courts,  to  en- 
force its  own  orders.  It  may,  when  the  railroads  fail  to  agree. 
make  joint  rates.  It  may  summon  any  railroad  official  or  employee 
as  a  witness,  and  may  compel  the  attendance  of  witnesses.  It  also 
has  the  right  to  call  for  the  records  and  books  of  a  railroad  com- 
pany. Under  the  railroad  commission  law  every  railroad  is  ex- 
pressly prohibited  from  charging  more  for  a  shorter  than  for  a 
longer  haul  over  the  same  line  and  in  the  same  direction  when  the 
shorter  is  included  in  the  longer  distance. 

The  Wisconsin  commission,  which  was  discussed  in  the  Rail- 
road Oazette  of  June  23,  page  716,  though  classed  as  a  "strong" 
body,  has  rate-reviewing  rather  than  rate-making  powers.  Rates 
can  be  attacked  only  after  10  days'  notice  and  altered  only  after 
due  hearing  and  investigation.  Changes  then  ordered  by  the  com- 
mission are  to  go  into  effect  pending  appeal.  Under  the  Railroad 
Commission  law  the  railroads  may  alter  existing  rates  as  often  as 
they  like,  provided  the  proposed  changes  are  published  10  days 
beforehand  and  the  commission  is  notified  of  the  change  and  does 
not  take  steps  to  show  it  unreasonable.  Wisconsin  has  in  the  past 
had  a  single  railroad  commissioner,  elected  every  two  years,  with 
a  salary  of  |3,000,  and  with  very  limited  power.  The  new  commis- 
sion is  to  consist  of  three  members  with  salaries  of  $5,000  a  year 
each  and  a  regular  term  of  six  years.  The  members  of  the  com- 
mission are  Professor  B.  H.  Meyer,  of  the  Univeisity  of  Wisconsin; 
Halford  Erickson,  Commissioner  of  Labor  and  Industrial  Statistics, 
and  John  Baines.  a  lawyer.  It  is  provided  in  the  railroad  com- 
mission law  that  one  commissioner  shall  have  a  general  knowledge 
of  railroad  law  and  each  of  the  others  a  general  understanding  of 
matters  relating  to  railroad  transportation.  No  person  appointed  a 
commissioner  may  be  pecuniarily  interested  in  any  railroad,  either 
in,  or  outside  of,  Wisconsin.  Both  the  commissioners  and  the  sec- 
retary are  prohibited  from  holding  any  other  position  while  in 
office. 

Besides  these  three  states  in  which  new  railroad  commissions 
have  actually  been  established,  the  legislature  of  Nebraska  at  its 
recent  session  provided  for  what  might  be  called  a  potential  com- 
mission, which  will  perhaps  be  established  in  1906.  The  Cady  bill, 
which  passed  both  houses  of  the  legislature  and  received  the  Gov- 
ernor's approval,  proposes  an  amendment  to  the  constitution  of  the 
state  which  reads  as  follows:  "There  shall  be  a  State  Railway 
Commission,  consisting  of  three  members,  whose  terms  of  office, 
except  those  chosen  at  the  first  election  under  these  provisions, 
s'nall  be  three  years,  and  whose  salaries  shall  be  $3,000  each  per 
annum.  Of  the  three  commissioners  first  elected,  the  one  receiving 
the  highest  number  of  votes,  shall  hold  his  office  three  years,  the 
next  highest  two  years,  and  the  lowest  one  year.  The  powers  and 
duties  of  such  commission  shall  include  such  regulation  of  rates, 
service  and  general  control  of  common  carriers  as  the  legislature 
shall  provide  by  law."  The  constitutional  amendment  provided  for 
in  this  bill  is  to  be  voted  on  at  the  general  election  on  Nov.  8,  1906. 


Although  this  proposal  gives  to  the  people  the  decision  as  to  whether 
or  not  there  shall  be  any  railroad  commission  at  all,  it  reserves  to 
the  legislature  the  extremely  important  right  of  practically  fixing 
the  duties  and  powers  of  the  commission,  if  created;  and  this  not 
only  at  the  time  of  its  appointment  but  at  any  time  in  the  future 
when  the  legislature  shall  see  fit  to  contract  or  expand  the  commis- 
sion's powers. 

The  recently  established  commissions  have  many  points  of 
similarity.  All  three  would  be  classed  by  the  Interstate  Commerce 
Commission  as  "strong."  In  determining  their  powers  the  prece- 
dent of  the  "weak"  but  eminently  successful  Massachusetts  com- 
mission has  been  entirely  disregarded.  Apparently  the  people,  or 
the  legislatures,  of  Indiana.  Washington  and  Wisconsin  feel  that 
more  good  can  be  accomplished  by  a  railroad  commission  with 
positive  power  than  by  a  body  which  compels  obedience  not 
by  constituted  authority  but  by  the  prestige  of  its  own  impartial 
observation.  It  will  be  interesting  to  observe  how  far  this  belief 
is  justified. 


Locating  a  Railroad  Line  Through  a  Forest. 


BY    J.   A.    MACDONAI.D. 

In  easy  country,  running  a  line  through  a  forest  is  but  little 
more  difficult  than  running  a  line  over  a  prairie,  a  gang  of  axemen 
doing  the  only  additional  work.  But  in  rough  and  difficult  country 
locating  a  good  line  through  a  thick  forest  is  perhaps  as  hard  a  prob- 
lem as  the  locating  engineer  is  likely  to  meet  with.  The  writer 
was  recently  engaged  in  a  survey  of  this  kind  on  a  line  15  miles 
long  through  virgin  forest  for  most  of  the  distance  with  only  occa- 
sional vistas  of  open  country. 

Where  the  land  was  fairly  level  comparatively  no  difficulty  was 
experienced.     Township   maps  were   made  and  with  the  assistance 
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Plan  of  Located  Line. 

of  the  local  inhabitants  the  latitudes  were  easily  obtained,  but  on 
coming  to  deep  valleys  and  high  ridges  much  trouble  was  encoun- 
tered. Often  it  answered  to  back  up  one  or  two  stations  on  coming 
to  very  high  or  very  low  ground  and  turn  an  angle  to  get  around 
the  difficulty  but  there  were  places  where  half  a  dozen  back-ups 
would  not  have  aided  in  getting  a  good  location.  Backing  up  is  a 
poor  way  of  getting  on  with  a  railroad  location  although  it  is  fre- 
quently necessary  in  running  a  line  through  thick  forest.  The 
aneroid  barometer  and  pocket  compass  are  essential  for  this  kind 
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Profile   of  Trial    Line   and    Final    Location. 

of  work  and  save  much  trouble  in  crossing  ridges  and  summits  and 
in  starting  and  arriving  at  controlling  points. 

In  this  article  will  be  described  the  method  of  getting  from 
one  controlling  point  to  another  which  was  the  summit  of  the  line  on 
a  ridge  about  two  miles  distant.  Exploring  ahead  from  the  starting 
point  the  aneroid  showed  that  the  lowest  available  crossing  point 
on  the  ridge  was  between  120  and  150  ft.  higher  than  the  controlling 
point  two  miles  back.  As  the  limit  of  grade  was  1.25  per  cent, 
this  did  not  in  itself  seem  a  formidable  difficulty  but  midway  between 
was  another  ridge  or  more  properly  a  table,  the  elevation  of  which 
it  was  difficult  to  accurately  determine  with  the  aneroid.  Further- 
more the  ground  on  top  of  this  intermediate  ridge  was  wet  and 
swampy,  and  covered  with  a  thick  growth  of  scrub  spruce.     It  was 
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therefore  decided  to  traverse  the  line  by  as  direct  a  course  as  could 
be  obtained  from  the  maps  on  hand.  These  maps  were  made  from 
compass  surveys  for  the  owners  of  the  lands  at  various  times,  and 
could  not  be  relied  upon  as  strictly  accurate.  However,  the  con- 
trolling point  on  the  summit  ridge  was  located  as  accurately  as 
possible  on  the  maps  and  also  the  starting  controlling  point.  An 
angle  of  65  deg.  turned  to  the  left  appeared  to  approximately  answer 
the  desired  course  at  the  starting  point,  and  this  course  was  followed 
until  the  Intermediate  ridge  was  reached,  levels  being  taken  at  each 
chain.  As  it  was  of  importance  to  cross  the  summit  ridge  at  the 
controlling  point  previously  located,  a  back  course  was  started  from 
that  point,  levels  being  taken  as  before.  On  reaching  a  point  about 
where  the  first  course  was  stopped  it  was  found  that  the  back  course 
was  about  1,000  ft.  to  the  east.  This,  however,  did  not  matter,  and 
the  two  courses  were  joined  by  a  direct  line.  This  done,  the  levels 
were  plotted  on  the  profile  and  correct  elevations  obtained.  The 
trial  line  profile  is  shown  as  the  lower  line  on  the  accompanying 
plot,  and  it  is  a  rough  looking  line  indeed.  The  deepest  cutting 
to  grade  meant  going  down  35  ft.  in  the  swamp  on  the  ridge  and 
this,  of  course,  was  impracticable. 

The  next  step  was  to  cross-section  the  trial  line  with  transit 
and  level,  running  out  on  either  or  both  sides  of  the  course  until 
grade  level  was  reached.  The  grade  assumed  was  the  maximum 
and  this  was  drawn  on  the  profile.  These  cross-sections  were  taken 
every  500  ft.  or  1,000  ft.,  and  a  grade  line  was  drawn  on  the  plan 
through  these  grade  points.  This  line  was  necessarily  very  cir- 
cuitous and  was  in  reality  nothing  more  than  a  grade  contour  line 
which  would  hardly  answer  for  railroad  location.  After  plotting 
this  grade  contour  line  on  the  plan  the  final  location  was  drawn  in. 
This  was  a  compromise  between  the  trial  line  and  the  grade  contour 
line.  The  courses  of  the  final  location  line  were  ascertained  from 
the  map  with  scale  and  protractor,  and  the  line  started.  It  was  not 
always  possible  to  keep  on  the  precise  course  as  determined  from 
the  plot,  but  the  line  was  kept  as  closely  to  the  course  as  the  typog- 
raphy of  the  land  would  admit.  This  finally  located  line  is  shown 
as  the  heavy  line  on  the  plan.  On  developing  the  profile  it  proved 
to  be  a  very  good  line  as  will  be  seen  from  the  upper  profile.  On 
account  of  avoiding  the  swamp  on  the  intermediate  ridge  it  was 
necessary  to  develop  the  final  course  2,800  ft.  longer  than  the  air 
line  between  controlling  points. 


The  South  African  Railroad  Systen 


Through  the  courtesy  of  Mr.  W.  W.  Hoy,  Chief  Traffic  Manager, 
we  have  received  an  early  copy  of  the  report  of  the  Central  South 
African  Railways  for  the  year  ending  Dec.  31,  1904.  Railroad  his- 
tory in  South  Africa  has  to  be  taken  and  understood  as  a  whole 
before  the  statements  of  any  of  its  principal  component  roads  are 
of  great  interest  or  value.  South  African  railroads  have  been 
undergoing  a  development  not  unlike  that  which  took  place  in 
the  American  West  in  the  '70s  and  '80s,  and  it  is  well  worth  while 
to  digress  a  moment  from  the  report  at  hand  to  consider  the  gen- 
eral railroad  position  of  that  part  of  the  African  Continent  that 
is  dominated  by  Great   Britain  and  by  British  influence. 

The  first  railroad  built  in  South  Africa  was  in  Natal,  out  of 
Durban  as  far  as  the  Point,  which  was  opened  in  1860;  but  what 
might  bo  called  the  main  stem  of  the  South  African  railroad  sys- 
tems is  the  system  of  lines  comprising  the  Cape  Government  Rail- 
ways in  Cape  Colony.  When  the  Cape  Colony  lines  were  taken 
over  by  the  British  Government,  in  1873,  there  was  a  railroad 
mileage  of  63  miles,  from  Cape  Town  to  Wellington  via  Stellen- 
bosch  and  Wynberg,  all  part  of  what  is  now  known  as  the  Western 
System.  Extensions  were  made  rapidly.  In  1875  the  Western 
System,  which  now  extends  in  a  general  northeasterly  direction 
across  Cape  Colony  along  the  boundaries  of  the  Orange  River 
Colony  and  the  Transvaal  to  a  connection  with  the  Rhodesian  Rail- 
ways, had  in  all  103  miles  of  road  built  on  the  way  to  Kimberly. 
and  a  beginning  had  been  made  of  the  Eastern  System  out  of 
East  London,  running  northwest  towards  the  Orange  river,  which 
separates  what  was  then  the  Orange  Free  State  from  Cape  Colony. 
In  1876,  the  first  bit  of  the  Midland  System  of  the  Cape  Govern- 
ment Railways  was  built  out  of  Port  Elizabeth,  extending  directly 
north,  likewise  in  the  direction  of  the  Orange  river.  Thus  in 
that  year  there  were  well  defined  beginnings  of  the  three  present 
main  stems  of  the  Cape  Government  system — the  Western,  Mid- 
land, and  Eastern— all  of  which  start  along  the  southern  coast, 
while  the  two  outer  lines  incline  in  towards  the  inner  until  they 
are  connected  up  either  directly  or  by  spur  lines  in  the  vicinity  of 
the  Orange  river.  In  that  year  the  total  mileage  in  the  govern- 
ment system  was  247.  Ten  years  after  that,  it  had  inerea-sed,  in 
1886,  to  a  total  of  1,598,  of  which  717  was  in  the  Western  System, 
589  was  in  the  Eastern  System  and  291  in  the  Midland.  This  mile- 
age remained  practically  the  same  for  several  years,  but  further 
important  increases  were  made  in  1890  and  in  1892.  The  mileage 
in  1892  amounted  to  1.890  miles  and  underwent  little  change  from 
that  time  until  after  the  Boer  war. 

The  Cape  Government  Railways  may  be  described  as  compris- 


ing .substantially  the  entire  railroad  system  of  Cape  Colony.  The 
Western  System,  as  already  mentioned,  now  connects  with  the 
Rhodesia  System  at  Mafeking,  about  125  miles  north  of  the  Vaal 
river  in  British  Bechuanaland.  The  Midland  and  Eastern  sys- 
tems both  depend  for  their  most  important  through  trafl^c  on  their 
connections  with  the  Central  South  African  System.  This  system 
was  formerly  practically  limited  by  the  boundaries  of  the  Orange 
Free  State.  It  will  be  recollected  that  the  Orange  River  Colony, 
as  it  is  now  known,  was  called  the  Orange  Free  State  from  1854 
until  1900.  when  it  was  annexed  by  Great  Britain  after  joining  in 
the  Boer  invasion  of  neighboring  British  territory.  The  present 
system  of  Central  South  African  Railways  was  built  by  the  Cape 
Government  Railways  as  the  northern  part  of  that  company's  sys- 
tem, commencing  with  the  extension  to  Bloemfontein  in  1900.  They 
were  rapidly  extended  north  as  far  as  Viljoens  Drift,  near  the 
Vaal  river,  where  a  connection  was  made  over  the  lines  of  the 
Netherlands  Company  to  Johannesburg  and  Pretoria,  in  1902.  The 
total  mileage  of  this  northern  division  in  1892  was  360,  and  the 
entire  division  was  made  up  of  what  was  practically  a  bee  line 
across  the  center  of  the  Orange  Free  State  in  a  northeasterly  direc- 
tion from  the  Orange  river  to  the  Vaal  river  with  only  one  branch, 
which  was  the  spur  from  Springfontein  to  the  Orange  river  at 
Bethulie.  27  miles.  The  former  arrangement  was  that  the  Orange 
Free  State  should  receive  a  certain  share  of  the  profits  accruing  to 
the  Cape  Government  Railways  from  the  operation  of  this  im- 
portant connecting  link  between  their  lines  and  the  chief  traffic 
centers  of  the  up-country:  but  on  Jan.  1,  1897,  the  Orange  Free 
State  bought  the  lines  outright  for  £2.501.040,  for  which  it  issued 
securities  and  gave  as  first  payment  the  share  received  from  the 
earnings.  At  that  time,  in  1897,  the  gross  earnings  of  this  portion 
of  the  system  (now  the  Central  South  African  Railways)  were 
£2,347  per  mile,  and  working  expenses  were  £951;  so  that  the 
lines  earned  29.8  per  cent,  on  their  capital  stock  as  issued  to  the 
Orange  Free  State.  Extensions  were  then  rapidly  undertaken  and 
there  can  be  no  better  evidence  of  the  way  the  country  was  grow- 
ing than  to  say  that  in  those  prosperous  times,  when  great  divi- 
dends were  being  earned,  passenger  traffic  amounted  to  29.3  per 
cent,  of  the  total  earnings.  In  other  words,  the  lines  were  crowded, 
and  were  reaching  out  as  rapidly  as  possible. 

At  the  time  of  the  Boer  war,  in  1899,  the  railroad  map  of  South 
Africa  showed  the  Cape  Government  Railways,  joining  at  Vryburg 
the  Bechuanaland  Railway  to  Bulawayo,  almost  due  northeast, 
and  at  two  or  three  other  points  joining  the  Orange  Free  State 
Railways,  which  ran  from  connections  with  the  Midland  and  East- 
ern systems  of  the  Cape  Government  Railways  on  the  Orange  river, 
through  Bloemfontein,  the  capital  of  the  state,  to  Viljoens  Drift  on 
the  Vaal  river,  where  they  connected  with  the  lines  of  the  Nether- 
lands Company.  The  Netherlands  lines  aggregated  717  miles,  and 
connected  up  important  traffic  centers,  with  their  lines  to  Pretoria, 
Johannesburg,  Krugersdorp,  Elandsfontein,  Vereeniging  and  the 
Springs.  On  the  east  coast,  the  Natal  system,  comprising  the  rail- 
roads of  Natal  and  Zululand.  had  some  500  miles  open  at  the  time 
of  the  war,  from  the  port  of  Durban  to  the  Transvaal  at  Volbrust. 
There  was  also  an  important  line  known  as  the  Beira  Railway 
in  the  extreme  northeast,  which  ran  from  the  Port  Beira  in  Portu- 
guese East  Africa  across  into  Mashonaland,  formed  under  the  aus- 
pices of  the  Chartered  Company,  headed  by  Cecil  Rhodes,  in  July. 
1892,  to  make  a  connection  with  the  Mashonaland  Railway  and  the 
Beira  Junction  Railway  through  from  Salisbury,  Mashonaland,  to 
the  sea,  at  Beira,  Portuguese  East  Africa.  At  the  time  of'  the 
war  the  Bechuanaland  Railway,  which  was  formed  in  May,  1893. 
to  build  from  Vryburg  northward  to  the  Zambesi,  and  which 
reached  Bulawayo,  579  miles  from  Vryburg,  in  October,  1897,  was 
worked  by  the  Cape  Government  at  cost  as  part  of  the  Cape  sys- 
tem, and  the  company  was  to  receive  for  10  years  a  subsidy  of 
£20,000  per  year  from  the  Imperial  Government  and  £10,000  per 
year  from  the  Chartered  Company. 

After  the  war,  there  was  a  radical  re-arrangement  of  these 
properties.  The  Bechuanaland  Railway  became  the  Rhodesia  sys- 
tem, which  also  now  included  a  branch  reaching  out  toward  Vic- 
toria Falls,  northwest  of  Bulawayo,  and  a  branch  on  the  north- 
east to  Gwelo.  where  a  connection  was  made  with  the  Beira  system. 
The  lines  in  the  Orange  Free  State  and  the  Netherlands  Company 
lines  in  the  Transvaal  had  made  plenty  of  trouble  during  the  war, 
until  they  were  seized  by  the  British  Government  and  operated 
under  the  name  of  the  Imperial  Military  Railways.  After  the  close 
of  the  war,  when  the  name  of  the  Orange  Free  State  had  been 
changed  to  Orange  River  Colony,  its  railway  system  and  the  Neth- 
erlands Railway  system  besides,  were  thrown  together  under  the 
name  of  the  Central  South  African  Railways,  and  it  is  this  com- 
pany, strategically  and  geographically,  the  center  of  the  South  Afri- 
can system,  that  now  makes  its  report. 

The  mileage  of  this  system,  reckoning  the  integral  parts  which 
did  not  formerly  belong  to  it,  was  1,109  in  1898;  1,367  In  1903: 
1,432  in  1904,  and  1,540  at  the  beginning  of  1905.  Its  present  status 
is  that  it  connects  with  the  Midland  System  of  the  Cape  Govern- 
ment Railways  at  Norvals  Pont,  near  the  Orange  river,  at  the  bor- 


AiiiiST  4,  1905. 


HE     RAILROAD     GAZETTE. 


ler  between  Cape  Colony  and  the  Orange  River  Colony;  with  the 
^atal  Railways  at  Brackwal  in  Natal,  and  at  Charlestown  on  the' 
)orders  of  Swazi  Land,  and  with  the  foreign  line  running  out  of 
)elago  Bay  from  Louren.;o  Marques  at  Komati  Poort  in  the  Swazi 
.and  border  of  the  Transvaal.  All  traffic  to  Pretoria,  Johannes- 
mrg,  Machadodorp.  Vereeniging.  Kroonstad  and  Bloemfontein  must 
)ass'over  the  Central  South  African  Railways. 

The  lines  are  3  ft.  6  in.  gage,  which  is  standard  of  the  South 
African  system.  Tneir  physical  characieristics  are  those  of  heavy 
'rades  and   curves.     Much   of  the   system   may   fairly   be  compared 


was  about  a  third  of  the  total.  The  characteristic  of  the  operation 
has  been  to  improve  the  lines  and  to  reduce  freight  rates,  so  that 
the  added  mileage  of  the  haul  has  not  materially  increased  the  earn- 
ings at  least  not  proportionately.  As  with  most  railroads,  coal 
constituted  much  the  heaviest  traffic.  Next  in  order  came  general 
merchandise,  railroad  stores,  goods  conveyed  at  militory  rates,  grain 
and  cereals  and  timber.  The  manager  says  in  his  report  that  what- 
ever else  the  British  occupation  may  or  may  not  have  done,  one 
distinguishing  feature  is  that,  taking  the  year  1898,  the  last  normal 
year  before  the  war,  and  1904,  two  years  after  the  war,  the  internal 


The    South    African    Railroad    System. 


to  the  Denver  &  Rio  Grande,  in  this  country.  There  is  a  heavy  traf- 
fic in  both  directions,  and  the  lines  are  thoroughly  modern  in  their 
equipment  and  in  their  management.  Nineteen  hundred  and  tour 
was  a  bad  traffic  year  and  severe  retrenchment  was  undertaken, 
but  the  extensions  were  nevertheless  continued,  reaching  out  pri- 
marily towards  more  traffic  connections  with  the  Western  and  with 
the  Rhodesia  part  of  the  South  African  system,  and  also  into  the 
northern  country.  Gross  earnings  (£4,587,778)  amounted  to  12s. 
4  4d  per  train  mile.  Expenditure  amounted  to  7s.  9.3d.  per  train 
mile   and  net  earnings  to  4s.  7.1d.  per  train  mile.     Passenger  traffic 


trade  of  the  Transvaal  and  Orange  River  Colonies  has  increased 
itself  bv  nearly  two-thirds,  excluding  coal,  bricks,  other  minerals 
and  railway  material.  It  is  rather  surprising  to  the  American  reader 
to  learn  that  the  company  has  under  consideration  the  electrification 
of  one  of  its  suburban  lines  in  order  to  handle  the  heavy  passenger 

The  heaviest  through  business  in  South  Africa,  both  passenger 
and  freight  is  that  between  Cape  Town  and  Johannesburg;  a  joint 
traffic  over  the  Midland  System  of  the  Cape  Government  Railways 
and  the  lines  of  the  Central  South  African  Railways.     The  main  line 
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in  the  Orange  River  Colony  has  been  relaid  with  80-lb.  rails  and 
a  through  passenger  service,  in  limited  trains,  is  now  carried  three 
hours  faster  than  it  was  formerly  on  the  inland  journey,  and  one 
hour  and  a  half  faster  on  the  coastward  trip.  The  running  time 
from  Cape  Town  to  Johannesburg  is  45%  hours  and  the  down  trip 
is  made  in  45  hours  (1,014  miles). 

A  year  or  so  ago.  a  writer  in  one  of  the  British  economic  maga- 
zines pointed  out  that  there  was  ample  need  for  new  construction 
in  the  Transvaal  region.  This  was  formerly  prevented,  in  large 
measure,  by  the  restrictive  treaty  between  the  late  governments  of 
the  South  African  Republic  and  the  Orange  Free  State.  By  this 
convention  the  Transvaal  agreed  not  to  make  railroad  extensions 
westward  except  with  the  consent  of  the  Orange  government.  This 
was  done,  of  course,  to  conserve  the  through  traffic  of  the  Free 
State  lines.  But  with  Federated  South  Africa,  a  federated  system 
of  railroads  was  at  once  feasible  and  desirable,  and  the  complex 
scheme  of  extensions  shown  on  the  accompanying  map  has  been 
planned  with  that  in  view. 


The    New    Fleet  on    the   Great    Lakes. 


BY    R.\I.rH    I).    WILLIAMS. 

Kdit.ir  of  tlie  llarin,  Rcviur. 
Never  in  the  history  of  the  business  have  the  shipyards  of  the 
Great  Lakes  enjoyed  the  prosperity  that  they  are  now  enjoying. 
At  the  beginning  of  the  present  year  there  were  47  ships  of  all 
classes  building  on  the  Great  Lakes,  of  which  22  were  bulk  freight 
carriers  and  three  were  package  freight  car- 
riers.    It  is  interesting  to  note,   as  showing     

the  rapid  growth  of  the  business  of  the  bulk 
freight  carrier,  that  the  22  steamers  building 
at  the  beginning  of  the  year  could  carry  226.- 
000  tons  of  ore  on  a  single  trip,  as  against 
230,000  tons  of  ore  which  could  be  carried  in 
a  single  trip  by  40  steamers  that  were  build- 
ing two  years  ago.  In  other  words,  in  two 
years'  time  the  carrying  capacity  of  the  lake 
freighter  has  nearly  doubled,  such  has  been 
the  increase  in  mean  dimensions.  The  22 
ships  building  at  the  beginning  of  the  year, 
if  confined  to  the  ore  trade  exclusively,  could 
move  in  a  single  season  approximately  4,500,- 
000  tons  of  ore.  In  addition  to  this  work 
actually  scheduled  at  the  beginning  of  the 
year,  the  shipyards  had  orders  to  lengthen 
seven  existing  vessels  by  72  ft.  each.  As  a 
commentary  on  these  lengthening  orders  it 
is  interesting  to  add  further  that  one  of  these 
ships  was  launched  only  three  years  ago.  The 
purpose  of  lengthening  these  ships  was  to 
minimize  the  discrepancy  which  exists  be- 
tween them  and  the  latest  design  of  ore 
freight  carrier. 

.\  significant  feature  of  this  building  pro- 
gram is  the  fact  that  the  United  States 
Steel  Corporation,  which  has  the  largest  fleet  of  vessels  on 
the  Great  Lakes,  gave  orders  for  the  construction  of  four 
ships  exceeding  in  dimensions  anything  on  the  Lakes.  These 
ships  are  569  ft.  over  all.  549  ft.  keel.  56  ft.  beam  and  31  ft.  deep, 
and  have  a  carrying  capa^'ity  of  well  over  10.000  tons  of  ore.     These 


are  the  first  orders  that  the  Steel  Corporation  has  placed  with  the 
Lake  shipyards  since  the  corporation  was  formed.  Coincident  with 
the  placing  of  these  orders  it  offered  for  sale  16  of  its  smaller  ships. 
These  have  now  all  been  sold.  They  were  all  of  them  of  the  whale- 
back  variety  and  their  combined  carrying  capacity  was  no  greater 
than  the  four  new  ships  mentioned. 

Such  a  building  program  ought  to  satisfy  the  most  ravenous 
shipbuilder,  but  the  end  is  by  no  means  yet.  By  the  first  of  June 
orders  had  been  placed  with  the  Lake  shipyards  for  17  additional 
vessels  for  delivery  in  the  spring  of  1906.  Never  before  in  the  his- 
tory of  the  Lakes  have  orders  been  given  for  ships  a  year  ahead. 
That  17  such  orders  should  be  placed  would  have  been  beyond 
belief  a  year  ago.  It  merely  emphasizes  the  manner  in  which 
the  trade  of  the  Great  Lakes  is  growing.  As  a  rule,  orders  are 
not  placed  until  fall  for  spring  delivery,  at  which  time  trade  for 
the  following  year  may  oe  fairly  well  gaged.  Of  the  17  ships 
for  1906  delivery,  one  of  them  is  of  6,500  tons  capacity,  two  of 
8,000  tons  capacity,  five  of  9.000  tons  capacity,  and  the  balance  of 
10.000  tons  capacity  and  over.  The  average  carrying  capacity 
of  all  the  ships  now  building  for  delivery  during  the  present 
year  and  next  year  is  a  trifle  over  9,000  tons,  proving  conclusively 
that  the  ore  trade  of  the  Great  Lakes,  which  is.  of  course,  the  domi- 
nating trade,  is  gravitating  inevitably  to  the  big  ship.  The  new 
ships  now  under  order  and  dropping  off  the  stocks  can  move  in 
a  single  trip  370.500  tons  of  ore.  In  a  full  season  they  can  move 
7.220,000  tons  of  ore.  In  other  words,  this  year's  new  crop  of  ships 
could  move  almost  the  entire  ore  commerce  of  the  Great  Lakes  even 
as  late  as  1S94.  when  7,74S.0ii0  tons  of  ore  were  brought  down  the 
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lakes.  Any  single  one  of  these  ships  could  have  moved  the  entire 
ore  commerce  of  the  Great  Lakes  even  so  late  as  1865,  when  236.000 
tons  of  ore  were  shipped  from  the  upper  lake  ports.  The  move- 
ment of  ore  for  the  present  year  is  predicted  at  30,000,000  tons,  and 
will    safely  approximate   that   figure.     The    vessel   capacity   on    the 
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Great  Lakes,  however,  must  now  be  equivalent  to  a  movement  of    and  stanchions  extending  from  the  sides  of  the  vessel.     These  pro- 

45,000,000   tons,    showing   that   the    smaller    class   of    vessels   must    jectlons    interfered   with    the   unloading    machines   and    it   became 

inevitably  seek  some  other  trade  than  the  ore  trade.  necessary  to  obviate  them  in  some  manner  if  the  utmost  despatch 

■What  will  become  of  these  smaller  vessels  is  a  problem,  as  the     was  to  be  secured   in   unloading.     Their  place  is  now   taken  by  a 

girder,  straight  in  some  ships  and  curved 
in  others,  extending  from  side  to  side  of  the 
ship  directly  between  the  hatches.  This  sys- 
tem leaves  the  hold  absolutely  unobstructed 
and  is  the  accepted  design  of  the  lake 
freighter  to-day.  The  system  has  marvel- 
ously  facilitated  the  great  unloading  ma- 
chines, the  steamer  "Geo.  W.  Perkins,"  with 
a  cargo  of  10.514  tons,  having  been  unloaded 
only  last  week  in  four  hours  a;id  ten  min- 
utes. The  great  unloading  machines  with 
automatic  clam  shell  buckets  grab  from  10 
to  12  tons  of  ore  at  a  time  and  make  a  trip 
a  minute.  This  cargo  was  actually  unloaded 
directly  into  the  cars,  the  car  moving  very 
slowly  under  the  machines  and  receiving  the 
contents  of  the  buckets  as  it  went  alon^. 
Four  of  these  buckets  will  fill  a  car.  The. 
"Perkins"  took  on  this  great  cargo  in  89 
minutes,  9,000  tons  of  it  being  the  work  of 
the  first  35  minutes.  She  was  in  port  alto- 
gether ISO  minutes,  ^hich  included  shifting. 
Ships  of  special  design,  docks  of  special  de- 
sign and  unloading  machines  of  special  de- 
sign all  working  in  unison  have  brought  this 
incredible  despatch  about     It  is  not  to  be 
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Name. 


lumber  trade  is  a  dying  trade,  and  neither  grain  nor  coal  can  be    found  elsewhere  in  the  world 

depended  upon  in  the  same  manner  that  ore  can.     The  freight  rate 

has  been  hammered  down  so  low  that  there  is  practically  no  money 

in  the  ore  trade  for  the  small  ship.     The  operating  expenses  of  a 

10,000-ton  steamer  are  not  much  greater  than  those  of  a  3,000-ton 

steamer,  while  the  former  can  carry  more  than  three  times  as  much 

cargo.     As  illustrative  of  this,  the  steamer  "Manola,"  built  by  Pick- 

ands,  Mather  &  Co.  in  1S90,  has  precisely  the  same  engine  power 

as  the  steamer  "E.  H.  Gary,"  one  of  the  giant  ships  built  for  the 

Steel  Corporation.     The  "Manola"  could  carry  3,000  tons  per  trip. 

The  "Gary"  on  the  same  fuel  consumption  carries  over  10,000  tons. 

In  fact,  her  largest  cargo  to  date  is  10,887  tons.     The  vessel  owner 

after  long  experience  has  realized  that  the  economical  vessel  is  the 

steamer  of  large  capacity  and  low  power.     That  is  why  the  steamers 

are  gradually  growing  larger  as  the  channels  are  being  deepened 

for  them,  and  why  the  consort  system  has  been  entirely  abolished. 

There  is  not  a  barge  now  building  on  the  Great  Lakes,  and  there 

probably  never  will  be  again,  though  even  10  years  ago  the  steamer 

and  its  consort  was  the  prevailing  mode  of  ore  transportation  on 

the  Lakes. 

During  the  past  two  years,  shipbuilders  have  exhibited  great 
boldness  in  the  design  of  the  ore  carrier.  It  is  now  a  changed  ship. 
Until  three  years  ago  all  hatches  were  spaced  24  ft.  centers.  That  is, 
it  was  24  ft.  from  the  center  of  one  hatch  to  the  center  of  the 
other.  All  hatches  are  now  being  spaced  12  ft.  center,  that  is  to 
say,  it  is  12  ft.  from  the  center  of  one  hatch  to  the  center  of  the 
other.  This  leaves  a  deck  strip  of  only  18  in.  between  hatches, 
and  the  deck  is  therefore  almost  a  continuously  open  hole  from 
pilot  house  to  engine.  The  engines  of  the  Lake  freighters  are,  of 
course,  crowded  as  far  aft  as  it  is  possible  to  get  them.  By  this 
system  vessel  hatches  have  been  practically  doubled  in  number, 
thus  affording  greater  convenience  in  loading  and  greater  despatch 
in  unloading. 

Three  years  ago.  longitudinal  rigidity  was  secured  by  stringers 


The  following  are  this  year's  orders  for  new  ships: 
Xeic    TeeseU  for  Ore  Carrying  Fleet. 

For  whom  building. 


Lorain  . . . 

"Ball  Bros." 

Lorain  .  .  . 

"J.  C.  Wallace" 

Lorain  . .  . 

"S.  M.  Clement.'..  . 

Lorain  . .  . 

"Philip  Minch."..  . 

^\  .vandotte 

"Amasa  Stone".  ... 

Wyandotte 

"L.  C.  Smith" 

Cleveland. 

"F.  L.  Robins."..  . . 

W.Bay  City 

"Svlvanla  ' 

W.Bay  City 
Lorain  . . . 

"W.  A.  Rogers.". . . 

Cleveland. 

"L.  C.  Hanna". . .  . 

Wyandotte 

"P.  Stackhonse"..  . 

Cleveland. 

•W.  A.  Paine" 

Chicago  .  . 

"E.  H.  Gary" 

Chicago  .  . 

"W.  E.  Corey"  .  . .  . 

W.Superior 

"G.  W.  Perkins.".  . 

W.Bav  City 

"H.  C.  Frick" 

Ecorse. .. . 

"J.  E.  Davrdson.". . 

Ecorse. .  . . 

"Hoover  &  Mason." 

Ecorse.. .  . 

"W.  G.  Mather".  . . 

"Peter  White".  ..  . 

St.  Clair.. . 

"G.  H.  Russel.". . . 

St.  Clair... 

"F.  J.  Hecker".  ..  . 

Toledo  . . . 

"James  P.  Walsh". 

Unnamed 

Cleveland . 

Unnamed 

Lorain  .  . . 

Unnamed 

Bay  City.  . 
Bav  City.  . 

Unnamed 

Wyandotte 

Unnamed 

Wyandotte 

Unnamed 

Cleveland. 

l  nnamed 

Ecorse.. .  . 

I  nnamed 

Unnamed 

Ecorse  .... 
Toledo  . .  . 

Total. 

n  one  trip 

Total,  b 

eason  of  20  trips.  . 

Carrying 
capacity 

gross  tons.  „   ,     ,^ 

8,000     G.  A.  Tomllnson.   Dolnth. 
10,000     Acme  Steamship  Co.,  Dnluth. 
8.000     Capt.   John    Mitchell.   Cleveland 


8.000  Hcnrv  Steinbruner.  Cleveland. 

10,000  Pickands.  Mather  &  Co..  Cleveland. 

10.000  U.  S.  Trans.  Co..  Syracuse. 

6,000  W.  H.   Becker.   Cleveland. 

9,000  G.  A.  Tomlinson,  Duluth. 

9,000  G.  A.  Tomlinson.  Duluth. 

10,000  Niagara  Trans.  Co.,  Tonawanda. 

9.000  Mahoning  S.  S.  Co.,  Cleveland. 

9,000  Mahoning  S.   S.  Co.    Cleveland. 

8.00O  C.   L.   Hutchinson,  Cleveland. 

10.000  Pittsburg  S.  S.  Co..  Cleveland. 

10.000  Pittsburg  S.  S.  Co.,  Cleveland. 

10,000  Pittsburg  S.  S.  Co.,  Cleveland. 

10.000  Pittsburg  S.  S.  Co.,  Cleveland. 

9,000  G.  A.  Tomlinson,  Duluth. 

9.000  G.  A.  Tomlinson.  Duluth. 

10,000  Cleveland  Cliffs  Iron  Co. 

9.00O  Presque  Isle  Trans.  Co.,  Cleveland 

7  500  Gilchrist  Trans.  Co.,  Cleveland. 

7.500  Gilchrist  Trans.  Co.,  Cleveland. 

8,000  C.  O.  Jenkins.  Cleveland. 

9.000  C.  L.  Hutchinson.  Cleveland. 

6.500  Capt.  John  Mitchell,  Cleveland. 

10,000  H.  A.  Hawgod,  Cleveland. 

9,000  Wilson  Trans.  Co..   Cleveland. 

10.000  Capt.  C.  L.  Hutchinson,  Cleveland. 

10.000  Capt.  John  Mitchell,  Cleveland. 

9,500  Gilchrist  Trans.  Co..  Cleveland. 

9.500  Gilchrist  Trans.  Co..  Cleveland. 

8.000  Hugh  McMillan,  Detroit. 

9.000  E.  1>.  Carter.  Erie. 

8.000  W.  C.  Richardson,  Cleveland. 

10.000  Jones  &  Laughlin.  Pittsburg. 

10.000  Jones  &  Laughlin.  Pittsburg. 

10.000  Globe  Steamship  Co..  Duluth. 

8.000  L.   S.  Sullivan,   Toledo. 


lifiSJi 

Hulett  Clam  Siiell   Machines  Unloading  the  James  0.   Wallace    (552  ft.   Long.) 
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Picked    up   on   the   Road. 


uv  UII.K. 

U  is  always  interesting  to  the  outsider  to  note  how  some  big 
roads  "don't  do  it."  At  a  station  of  a  fairly  large  city  on  a  big 
and  progressive  line,  if  we  take  the  general  passenge*  agent's  word 
for  it,  the  ticket  office  is  not  opened  for  a  fast  train  making  a  regu- 
lar stop  at  that  point.  Why?  Because  it  is  composed  entirely  of 
parlor  cars,  and  ticket.s  cannot  be  sold,  as  they  do  not  know  whether 
there  are  any  vacant  seats  or  not.  Oh.  yes.  there  is  plenty  of  time 
to  hear:  an  hour  and  a  half,  after  leaving  the  last  station  above, 
and  the  train  slows  down  through  an  importanl  junction  station. 
Seats?  Well,  the  car  I  entered  had  four  of  its  24  occupied.  But  you 
see  the  G.  P.  A.  was  too  busy  advertising  the  superiority  of  his  road 
and  the  magnificence  of  its  service  to  look  after  such  minor  mat- 
ters as  the  comfort  and  convenience  of  its  passengers. 


Superheated  steam  is  a  profitable  thing  in  a  locomotive  and  the 
statement  applies  as  well  to  compound  as  to  simple  engines.  In  the 
case  of  the  former,  however,  there  is  still  some  doubt  as  to  just  how 
"the  superheating  should  be  done.  That  is  to  say.  whether  the  whole 
energy  should  be  devoted  to  the  steam  before  it  is  admitted  to 
the  high-pressure  cylinder,  or  whether  there  should  be  a  reheating 
and  added  superheating  between  the  two  cylinders.  The  point  is 
one  that  will  probably  require  some  time  and  more  expense  to  settle 
and  is  under  investigation  at  the  present  time  in  Europe.  When 
our  friends  over  there  have  demonstrated  to  their  own  satisfaction 
which  is  the  better  plan  we  may  hope  to  see  some  attention 
paid  to  the  subject  here.  Meanwhile,  to  quote  an  oft  repeated 
phrase  used  by  the  progressive  American  railroad  uian:  "We  will 
let  the  other  fellow  do  the  experimenting." 

We  hear  muih  at  all  times  and  in  all  plaies  regarding  the 
variables  that  enter  into  all  matters  of  railroad  operation,  and  of 
the  impossibility  of  applying  any  specific  formula  to  any  wide  range 
of  operations  whatever  they  may  be.  It  would  seem  that  this 
should  hold  true  regarding  the  guarantees  that  are  asked  and  of- 
fered on  cast-iron  wheels.  To  be  sure,  when  these  wheels  are  under 
freight  equipment,  they  may  travel  from  one  end  of  the  country  to 
the  other,  though  under  the  per  diem  system  of  accounting,  cars  are 
more  apt  to  make  the  majority  of  their  mileage  on  the  home  road. 
If  this  is  the  fact  it  would  seem  reasonable  that  roads  having  a 
clean  level  track  should  get  a  greater  mileage  out  of  their  wheels 
than  those  among  the  pountains  or  on  sandy  plains.  In  both  these 
latter  cases  the  wear  is  perceptibly  faster  and  the  service  more  se- 
vere with  a  corresponding  decrease  in  the  life  of  the  wheel.  But  to 
the  outside  layman  it  seems  as  though  it  would  be  a  rather  difficult 
job  to  so  adjust  the  guarantee  as  to  be  fair  to  all  interested  parties. 


The  truth  of  the  old  saying  that  "trifles  make  perfection  and 
perfection  is  no  trifle,"  seems  to  be  lost  to  sight  in  the  operating 
circles  of  most  railroads  in  view  of  the  weightier  matters  of  the 
law.  Apropos:  It  was  a  hot  July  day  and  the  car  was  baking  hot 
with  nearly  every  window  open.  A  brakeman  came  down  through 
the  car  just  before  a  3.000  ft.  tunnel  was  reached.  Why  did  he 
not  warn  the  passengers  and  tell  them  to  close  the  windows?  He 
had  not  been  so  instructed  and  of  course  it  would  never  enter  his 
head  to  do  it  of  his  own  accord.  So  the  car  was  filled  with  gas  and 
smoke  for  the  remaining  50  miles  of  the  run.  all  because  a  small 
matter  had  been  neglected  by  the  man  higher  up. 


The  superintendent  of  motive  power  of  a  big  trunk  line  in 
speaking  of  high  capacity  cars  and  the  efliciency  of  the  cast-iron 
wheel,  told  me  recently  that  one  of  the  greatest  causes  of  anxietv 
to  the  operating  officers  of  his  road  was  the  high  percentage  of 
chances,  of  trouble  due  to  a  freight  train  causing  a  passenger 
wreck.  Where  the  traffic  is  heavy  and  freight  trains  long  pas- 
senger trains  are  passing  them  for  a  very  appreciable  portion  of 
the  time.  If.  then,  the  liability  of  an  accident  to  passenger  trains 
IS  increased  by  this  in  the  open,  what  shall  be  said  of  tunnels'- 
It  would  seem  to  be  quite  in  accord  with  the  principles  of  the 
absolute  block  to  debar  a  freight  train  from  entering  a  tunnel  in 
one  direction  while  a  passenger  train  was  moving  through  it  in 
the  opposite.  But  as  the  absolute  block  has  uot  vet  reached  the 
point  of  practical  adoption  in  this  easy  going  land  of  ours  we  will 
probably  have  to  bide  a  wee  before  freight  trains  will  be  excluded 
from  tunnels  in  which  there  is  a  passenger  train.  I  sometimes  won- 
der If  we  shall  have  (o  wait  for  a  half  million  dollar  accident  to 
leach  the  lesson,  after  which  there  will  be  a  legislative  awakening. 

While  it  is  quite  true  that  railroad  rolling  stock  is  not  built 
to  be  wrecked  or  make  a  fine  appearance  on  the  scrap  heap  it  is 
equally  true  that  the  scrap  heap  and  the  remnants  of  a  wreck 
are  sometimes  the  most  valuable  object  lessons  as  to  what  should 
be  imitated  or  avoided  in  car  or  locomotive  construction.  Consider 
for  example,  the  value  of  strong  platform  construction  in  a  bad 
wreck  In  a  certain  case  an  engine  ran  into  an  open  switch  at 
a  speed  of  about  70  miles  an  hour,  went  down  a  bank,  rolled  over 


on  its  side  and  slid  over  the  ground  in  that  position  for  about 
twice  its  length.  It  rested  on  its  wide  firebox  and  cylinders  and 
did  not  even  bend  its  rods,  while  the  tank  was  absolutely  uninjured. 
A  postal  car  went  down  the  bank  and  rolled  over  and  had  all  the 
paneling  stripped  off  from  one  side.  The  other  cars  had  the  cor- 
ners damaged,  one  being  entirely  torn  away.  The  platform  on  this 
injured  car  was  not  damaged  in  the  slightest  and  was  as  straight 
and  true  after  the  accident  as  when  turned  out  of  the  shop.  This 
statement  holds  true  of  the  platforms  on  all  of  the  other  cars  of  the 
train.  The  platform  must  have  been  of  an  exceedingly  strong  con- 
struction to  have  withstood  this  strain  and  probably  paid  for  it- 
self many  hundreds  of  times  in  the  immunity  from  dangers  which 
it  provided  in  the  case  of  this  accident  alone.  The  corners  of  other 
cars  were  not  carried  away,  which  is  attributed  to  the  fact  that 
the  ends  were  strengthened  by  a  heavy  plate  extending  from  side 
sill  to  side  sill,  up  the  sides  and  across  the  roof.  Such  structures 
seem  to  be  good  insurance  policies,  that  make  their  returns,  if  any. 
in  a  satisfactory,  if  uncalculable,  manner. 


Some  surprise,  much  disgust  and  a  great  deal  of  unreasoning 
censure  has  been  developed  by  the  condition  of  the  air  in  the  New 
York  subway.  People  have  jumped  to  the  conclusion  that  because 
there  was  an  odor  and  the  temperature  was  high  that  things  down 
there  were  about  as  bad  as  they  could  be.  As  for  odors,  we  have, 
first,  the  rubbing  of  the  contact  shoes  on  the  third  rail,  quite  enough 
to  produce  what  nostrils  trained  to  such  things  will  readily  recog- 
nize as  the  odor  of  friction.  Not  altogether  agreeable,  but  not  in- 
jurious. Then  comes  the  odor  of  oil.  Of  course  it  is  warm  down 
there.  Suppose  the  steam  generated  in  the  power  plant  were  to 
be  led  in  pipes  along  the  subway,  and  from  8  to  10  per  cent,  of  it 
were  to  be  discharged  into  that  hole  in  the  ground  with  an  even 
distribution  throughout  the  entire  length.  You  would  expect  a  rise 
of  temperature  would  you  not?  Well,  if  there  is  any  truth  in  the 
theory  of  the  conservation  of  energj'.  then  every  particle  of  heat 
that  is  taken  up  by  the  engines  in  the  power  house  and  transformed 
into  energj'  and  motion  is  bound  to  reappear  again  as  heat  in  the 
subway:  and  that /would  seem  sufficient  in  quantity  to  raise  the 
underground  temperature  many  degrees. 


Graphic  Train    Logs. 


Bt  PAUL  T.   WARNEK. 

A  train  log  in  the  form  of  a  speed  curve,  which  shows  at  a 
glance  all  stops  and  variations  in  speed  on  the  run.  is  an  interesting 
record,  easily  prepared  with  the  help  of  an  ordinary  watch.  A  note 
is  made  of  the  time — in  hours,  minutes  and  seconds — of  passing 
each  mile  post;  also  of  the  arriving  and  departing  times  at  stations, 
and  at  any  intermediate  stops  which  may  occur.  In  this  way  the 
elapsed  time  between  mile  posts  is  usually  correct  within  one  second, 
and  the  total  time  between  terminals  is  absolutely  correct.  Check 
readings  made  when  passing  the  principal  intermediate  stations 
should  also  be  secured  where  possible.  A  time  card  giving  the  mile- 
age is  of  great  assistance  in  plotting  the  curve,  and  a  profile  of  the 
division — if  one  can  be  secured — adds  much  valuable  information. 
Data  regarding  the  engine  and  train,  as  well  as  other  interesting 
points  connected  with  the  run,  can  frequently  be  obtained. 

The  four  curves  here  reproduced  were  prepared  by  the  writer  in 
the  manner  indicated  Fig.  1  shows  a  run  on  the  Atlantic  City 
division  of  the  Pennsylvania  Railroad.  Train  No.  629  runs  via  the 
Delaware  River  Bridge,  and  satisfactory  readings  between  mile 
posts  could  not  be  secured  until  after  reaching  the  main  track  of  the 
West  Jersey  and  Seashore,  some  distance  out  of  Camden.  For  con- 
venience in  plotting,  the  distances  are  laid  off  from  the  Atlantic 
City  end.  This  train  is  scheduled  to  run  the  69.4  miles  from  Broad 
St.  Station  to  Atlantic  City  in  80  minutes,  at  an  average  speed  of 
52  miles  per  hour,  and  in  the  present  instance  was  on  time,  cover- 
ing the  30.6  miles  from  Winslow  Junction  to  Dra-wbridge  in  26 
minutes  28  seconds,  an  average  of  69.3  miles  per  hour.  The  train 
was  made  up  of  nine  cars,  estimated  to  weigh  about  310  tons,  and 
was  hauled  by  Class  E-2  locomotive  No.  1986  (4-4-2  type).  An 
approximate  profile  of  the  road  is  reproduced,  and  the  effect,  on  the 
speed,  of  short  grades  is.  in  several  instances,  plainly  to  he  observed. 
This  is  especially  noticeable  near  mile  posts  48.  40.  19  and  11.  Near 
Winslow  Junction  the  train  was  slowed  to  scoop  water.  The  almost 
level  stretch  after  passing  Egg  Harbor  was  covered  at  an  average  of 
about  72  miles  per  hour,  which,  according  to  the  usually  accep:ed 
formulas  for  train  resistance,  represents  at  least  1.700  horse  power. 
This  run.  it  should  be  noted,  is  by  no  means  exceptional  for  the 
Atlantic  City  division,  as  the  60-minute  trains  via  Camden  main- 
tain considerably  higher  speed  than  that  recorded  here. 
(Railroad  Gazette,  June  24,  1904.1 

Fig.  2  shows  a  run  on  the  New  York  Division  of  the  Penn- 
sylvania, the  average  speed,  deducting  stops,  being  52.1  miles  per 
hour.  Train  No.  102  runs  from  Broad  St.  station  to  Jersey  City, 
89.4  miles,  in  107  minutes,  equivalent  to  49.9  miles  per  hour.  The 
engine,  in  this  instance,  was  No.  612,  Class  E-2-A  (4-4-2  type  with 
Belpaire  boiler),  and  the  load  was  light,  consisting  of  two  Pull- 
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mans  and  three  coaches.  Station  stops  were  made  at  West  Phila- 
delphia and  North  Philadelphia,  and  there  was  a  short  dead  stop 
for  a  signal  after  passing  mile  post  22.  The  speed  reduction  at  mile 
post  31  was  made  for  ttie  curve  near  Morrisville,  which,  since  the 
opening  of  the  new  stone  bridge  across  the  Delaware,  has  been 
abandoned.  Track  elevation  and  cliange  of  line  at  New  Brunswick 
and  Newark  necessitated  slow  running  through  both  cities,  and  there 
was  also  a  reduction  in  speed  while  passing  through  Rahway.  Jersey 
City  was  reached  about  one  minute  ahead  of  time,  after  crossing  the 
"meadows"  at  a  moderate  speed.  This  curve  is  strongly  suggestive 
of  higher  speed  in  the  future,  when  the  various  improvements,  both 
under  way  and  contemplated,  will  have  been  completed. 

Fig.  3  shows  a  run  on  the  Bethlehem  Branch  of  the  Philadelphia 
&  Reading.  This  o7-mile  stretch  of  double  track,  besides  handling 
a  lair  amount  of  local  and  freight  traffic,  carries  all  the  Philadelphia 
connections  of  both  the  Centi-al  Railroad  of  New  Jersey  and  the 
Lehigh  Valley  Railroad.  Train  319  runs  through  to  Scrantou  via 
the  Central  Railroad  of  New  Jersey,  and  is  scheduled  to  reach  South 
Bethlehem  in  SS  minutes,  averaging  3S.8  miles  per  hour.  The  road 
is  crooked  and  hilly,  and  there  are  three  station  stops  for  this  train. 
The  load  was  light,  consisting  of  one  combination  car,  one  coach  and 
one  Pullman  (all  vestibuled),  and  was  hauled  by  Central  Railroad 
of  New  Jersey  engine  No.  604,  a  4-6-0  type  with  19  in.  tc  26  in. 
cylinders  and  69  in.  drivers.  The  average  speed,  deducting  time 
for  stops,  was  43.5  miles  per  hour.  Speed  was  reduced  near  mile  post 
9  on  account  of  track  repairs,  and  also  at  mile  post  35  to  pass 
through  Perkasie  tunnel;  all  other  variations  are  directly  due  to 
grades  and  curves.  The  fastest  mile  was  timed  in  54  seconds,  shortly 
after  passing  Quakertown.  The  curve  probably  shows  about  the  best 
performance  possible  on  a  line  having  as  many  grades  and  curves 
as  this  one. 

Fig.  4  is  the  record  of  a  run,  over  the  Toledo  division  of  the 
Lake  Shore  and  Michigan  Southern,  which  was  made  by  mail  train 
No.  32.  This  train  leaves  Chicago  at  3.00  A.  M.,  and  between  Elkhart 
and  Toledo  runs  via  the  "old  road"  through  Southern  Michigan, 
which  is  single  tracked.  On  this  occasion  No.  32  was  detained  be- 
tween Hillsdale  and  Adrian  by  an  opposing  freight,  which  had 
become  stalled  on  a  grade  and  so  failed  to  make  a  meeting  point  in 
time.  Class  I,  engine  No.  601  (4-6-0  type),  which  was  hauling  the 
train,  left  Adrian  33  minutes  late  and  made  up  10  minutes  to  Toledo, 
where  engines  668  and  661  (Class  J,  2-6-2  type)  were  coupled  on. 
The  load  consisted  of  six  mail  and  express  cars,  two  coaches  and  one 
Pullman.  Cleveland  was  reached  two  minutes  ahead  of  time,  the 
average  speed,  deducting  stops,  being  52.2  miles  per  hour.  This  is 
a  very  favorable  stretch  for  fast  running,  and  with  so  much  power 
at  the  head  of  the  train  the  locomotive  work  was  easy.  There  is 
one  long  grade  of  15.84  ft.  per  mile  west  of  Elyria,  but  it  had  no 
noticeable  effect  on  the  speed,  which  was  very  well  sustained — espe- 
cially between  Toledo  and  Sandusky.  The  engines  making  this  run 
were  among  the  earlier  of  the  2-6-2  type  used  on  the  Lake  Shore, 
the  new  class  K  engines  having  Just  gone  into  service. 

These  runs  were  all  made  under  ordinary  conditions,  and  are 
representative  of  the  every  day  work  that  is  being  done  on  American 
railroads. 


Accident  Bulletin   No.  15.* 


jno^  J3d  fdjih/  P33d£ 


L/ncfi  ^A/  Sd/i^  u/p^x/^ 


The  Interstate  Commerce  Commission  has  issued  Accident  Bul- 
letin No.  15,  summarizing  the  records  of  the  railroad  accidents  in 
the  United  States  during  the  three  months  ending  March  31,  1905. 
The  number  of  persons  killed  in  train  accidents  was  232,  and  of 
injured  3,713.  Accidents  of  other  kinds,  including  those  sustained 
by  employees  while  at  work,  and  by  passengers  in  getting  on  or  off 
the  cars,  etc.,  bring  the  total  number  of  casualties  up  to  909  killed 
and  14,397  injured.  These  reports  deal  only  with  (a)  passengers 
and   {h)  employees  on  duty. 

TiiWc   yi>.    1. — /<  II  III  null!/   of    Casualties  tu   Persons. 

^I'ai^sengers — ,      , Employees . 

Killed.      Injured.  Killed.        Injured. 

Collisiiius     IfS               834  .104              1,104 

Derailments    '■<               794  70                 olb 

Miscellaneous  train  accidents   1                23  JO                *■*- 

Total  train  accidents    28  1.651  204  2,062 

Coupling  and  uncoupling *>?  » I§- 

W'hile  doing  otlier  worli  about  trains.         .  .             ho  'tn% 

Overhead   bridges,   etc 3  21  .,  -  ,„ 

Getting  on  or  tailing  from  cars  or  eng.        24  31i  loo  i'i'i'i 

Other    causes    12  o4.i  ooo  .;,yio 

Total    '■'■'•  663  641  10,021 

Total,  all  classes    .i4  2;314  845  12,083 

The  totals  in  this  table  are  not  strikingly  different  from  those 
in  Bulletin  No.  11,  covering  the  same  quarter  of  the  preceding  year, 
though  there  is  a  decrease  of  12  in  the  number  of  passengers  killed 
in  train  accidents.     In  this  item  Bulletin  No.  11  was  swelled  by  one 

•The  Kailroad  Gazette  report  of  the  train  accidents  which  oe.urred  in 
I  he  month  of  .lanuarv  was  published  in  our  issue  of  Feb.  24,  p.  l.->5:  that  for 
l-Vliruarv  on  Manh  •.>4,  p.  27.-.  :    and  that  for  March  ,)n  .\pril  21.  p.  AU.i. 
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collision  which  killed  18  persons.  In  the  present  record  the  largest 
passenger  death  list  was  that  of  collision  No.  24,  in  which  7  were 
killed.  Particulars  of  this  and  other  collisions  are  given  below. 
Coupling  accidents,  while  fewer  than  one  year  ago,  do  not  show 
any  marked  falling  off  in  fatalities.  From  the  details  of  "coupling 
accidents."  as  given  in  Table  3,  it  is  evident  that  a  considerable 
percentage  of  the  injuries  classed  under  this  head  are  of  a  kind 
not  peculiar  to,  this  department  of  work,  but  are  *due  to  causes 
which  occur,  and  probably  to  about  the  same  extent,  In  other  kinds 
of  work. 

The  total  number  of  collisions  and  derailments  was  3,108  as 
shown  below: 

Table  No.  2. — CoUitiom  and  Derailments. 

I Persons , 

No.         Loss.  Killed.  Injured. 

Collisions:    Rear   511      $473,785  44  634 

Butting    203        350.704  47  650 

Trains  separating   252          90,754  2  109 

Miscellaneous    821         343,834  29  545 

Total    collisions 1,787  $1,259,077  122  1.938 

Uerollments  due  to  : 

Defects  of   roadway,  etc 334  $328,326  19  506 

Detects  o£  equipment    598  439.354  7  234 

Negligence  of  trainmen,  signalmen,   etc  72  43,744  7  70 

Unforeseen  obstruction  of  track,  etc..  .  92  113,968  19  165 

Malicious  obstruction  of   track,  etc....  11  20,240  3  46 

Miscellaneous  causes    214  244,539  24  289 

Total  derailments    '. 1.321  $1,190,171  79         1,310 

Total,   collisions  and  derailments.  .3,108  $2,449,248       201  3,248 

Derailments  at  derailing  switches  caused  losses  of  $18,652  in 
this  quarter,  and  of  $29,735  in  the  quarter  last  preceding  (not 
including  personal  injuries  and  losses  of  merchandise).  In  the 
present  quarter  two  of  these  derailments  are  charged  to  the  fault 
of  the  tower  man;  one  to  a  runaway,  due  to  bad  management  of  the 
air  brakes  by  the  engineman;  one  to  the  freezing  of  a  distant  sig- 
nal in  the  clear  position,  and  one  to  a  defect  in  the  derailing  switch. 
Other  cases  are  reported  as  due  to  the  more  ordinary  kinds  of 
carelessness.  In  one  instance  the  engineman  had  been  on  duty 
twenty  hours.  In  the  list  for  the  preceding  quarter  two  derailing 
switch  accidents  were  reported  as  due  to  the  engineman  falling 
asleep.  In  another  the  engineman  mistook  the  signal  light;  the 
light  which  should  have  guided  him  had  been  accidentally  ex- 
tinguished, but  he  saw  some  other  light,  which  he  took  to  be  the 
signal  light.  One  case  was  due  to  bad  hand  signaling,  and  in  one 
case  a  signalman  changed  the  position  of  a  derailing  switch  when 
the  train  was  too  near  to  it.    This  signalman  was  18  years  old. 

Following  is  the  usual  list  of  Class  A  train  accidents — all  in 
which  the  damage  is  reported  at  $10,000  or  over;  notable  cases  in 
which  passengers  are  killed,  and  those  doing  damage  less  than 
$10,000  and  down  to  $2,000,  wherever  the  circumstances  or  the 
cause  may  be  of  particular  interest: 

Causes  of  Forty  Prominent  Train  Accidents  {Class  A). 

[Note. — R.  stands  for  rear  collision;  B.,  butting  collision;  M..  miscellaneous 
collisions;  D.,  derailment;  P.,  passenger  train;  F..  freight  and  miscel- 
laneous   trains.] 

S  sS  >.       O 

z:   o  li     ::       a         a 

COLLISIONS. 

1  R.    F.  &  F.     4       2  $700     7     Empty  engine  ran  Into  rear  of  standing 

freight,  killing  4  passengers  in  ca- 
boose :  caboose  took  fire  and,  with  oc 
cupants.  was  burned  up.  The  stand- 
ing train  was  not  properly  protected, 
and  the  approaching  engine  was  run- 
ning at  excessive  speed. 

2  R.     F.  &  F.     S       1  700  54     Freight,  standing  at  water-tank,  run  In- 

to by  following  freight  approaching  at 
unauthorized  speed  ;  3  passengers  in 
caboose  killed. 

J  H.  I .  ft  P.  1  8  2,300  29  Despatcher's  meeting  order  Incorrectly 
copied  by  one  of  three  operators 
though  repeated  to  despatcher  correct- 
ly. Stop  signal  was  displayed  at  meet- 
ing point,  but  engineman  holding  the 
incorrect  order  ran  past  this  signal 
400  ft.  ;  dense  fog. 

4     «.    p.  ftF.     2       3  3,064  61      Both    englnemen    and    both    firemen    of 

•double-head"  freight  forgot  about 
passenger  train ;  these  men  on  duty 
19  hours. 

J    R     p.  &F.     0       7  3,133  31     Operator  (4  months  in  this  place  and  4 

months'  experience  in  telegraph  work 
elsewhere)  delivered  clearance  card 
instead  of  meeting  order.  This  oper 
ator  (at  the  meeting  point)  was  to 
have  delivered  clearance  to  the  other 
train  if  It  had  arrived  first.  In  send- 
ing a  meeting  order  to  the  meeting 
point  the  despatcher  should  direct  the 
operator   to  take  special   precautions. 

«    «     D  1 1-  •>"'  failed  to  do  so. 

n  K.  f.  &h.  ()  I,  4.,o»  10  Two  engines  coupled  together,  going  to 
assistance  of  passenger  train  stalled 
In  snow,  collided  with  passenger 
train.  Passenger  brakeman  had  placed 
torpedo  signals,  but  these  were 
not  heard.  He  is  censured  for  not 
using  fusees  also.  The  engines,  how- 
ever, had  been  notified  bv  one  flagman 
some  distance  back. 


Z  o  M     .i: 

7  B.  F.  &  F.  2  2 

8  R.  F.  &F.  0  1 

9  B.  F.  &F.  0  2 

10  M.  F.  0  0 

11  B.  P.  &  F.  0  7 

12  B.  F.  &F.  0  1 

13  R.  F.  &F.  0  2 

14  M.  P.  &  F.  1  1 
].-.  B.  P.  &F.  o  m 

16  B.  F.  &  F.  n  15 

17  B.  F.  &F.  1  4 

18  B.  P.  &F.  2  23 

m  R.  P.  &F.  2  6 

20  R.  P.  &  F.  1  5 

21  B.  P.  &  F.  3  12 

22  B.  F.  &  F.  4  6 

23  B.  F.  AF.  2  3 

24  R.  P.  &P.  7   142 


i      t        111    11 
=      S         I'm*    ^£ 


COLLISIONS, 

4,800  62 


5,000     6 
5,000  36 


5.100  39 
5,118  32 


6.656  27 
6.800  66 
T.sno  33 

7.600  35 

7.800  12 
10.800  57 

13.175  1 
13.900     2 

14.200     8 

13.731  21 
19.635  63 
44.000  51 


—  {Continued.) 

Operator  (in  service  3  weeks,  experience 
elsewhere,  1  year)  wrote  name  of 
wrong  station  In  meeting  order. 

Engineman  (50  years  old),  intoxicated, 
ran  at  excessive  speed  and  did  not 
heed  flag. 

Operator  neglected  to  deliver  order.  Both 
engines  had  electric  headlights,  and  1 
engineman  admitted  that  he  had  seen 
the  light  of  the  other  train  several 
miles  away,  but  thought  that  It  was 
on   a  sidetrack. 

Part  of  train  left  standing  on  grade 
without  hand-brakes  set. 

Passenger  train,  stuck  in  snow,  did  not 
send  flag  ahead.  Freight  engineman 
ran  unreasonably  fast,  having  been  In- 
formed about  passenger  train. 

Block-signal  operator.  16  years'  experi- 
ence, turned  eastbound  fr«ight  into 
siding  against  westbound  empty  en- 
gine (standing),  having  forgotten 
about  presence  of  empty  engine. 

Engineman  approached  yard  at  unauj 
thorized  speed ;  on  duty  22  hrs.  35 
mins. :    9  locomotives  damaged. 

Freight  encroached  on  time  of  passen- 
ger train  :  men  at  fault  on  duty  18 
hrs. 

Block-signal  operator  gave  yard  engine 
time  against  passenger  train  after  de- 
spatcher had  refused  to  do  so :  pas- 
senger train  approached  at  unauthor- 
ized speed. 

Conductor  and  engineman  disregarded 
meeting  order :  reported  by  railroad 
company  as  "criminally  responsible." 
(See  note  in  text  below.) 

Conductor,  engineman  and  brakeman 
failed  to  identify  train  on  sidetrack. 
(See  note  in  text  below.) 

Engineman  of  eastbound  freight  en- 
croached on  time  of  westbound  pas- 
senger, having  "gained  the  impres- 
sion" that  he  had  3  hours  30  minutes 
against  It  when  he  had  only  30  min- 
utes. Conductor  did  not  act  prompt- 
ly to  stop  train. 

Passenger  train,  without  headlight,  col- 
lided with  engine  standing  in  yard 
without  red  lights  displayed. 

Freight  encroached  on  time  of  passen- 
ger train  in  consequence  of  failure  of 
two  watches.  (See  note  in  text  be- 
low.) 

Freight  encroached  on  time  of  passen- 
ger train  In  dense  fog:  conductor  re- 
lied on  another  conductor  to  flag  him 
to  the  meeting  point,  but  the  other 
conductor  claims  he  had  not  accepted 
that  responsibility. 

"Double-head"  freight  train  ran  past 
meeting  point.  (See  note  in  the  text 
below. ) 

Engineman  fell  asleep  and  ran  past 
meeting  point.  (See  note  in  text  be- 
low.) 

7  passengers  killed,  some  of  them  suffer- 
ing from  fire :  engineman.  running 
at  high-speed  at  night,  ran  past  dis- 
tant signal  without  observing  its  po- 
sition, and  then  ran  900  ft.  past  home 
signal,  striking  preceding  train,  which 
had  been  stopped  because  of  a  hot 
Journal. 


Total 35   269  $213,012 


1  P. 

2  D. 


3 

4 

D. 
D, 

F. 
P. 

1 
1 

1 

3.900  68 
9.148  73 

r> 

D. 

D. 

F, 
P. 

0 
0 

0 

8 

10.000  42 
11.000  78 

8 
9 
10 

D, 
D. 
D. 
D. 

P. 
P. 
P. 
P. 

1 

0 
0 
0 

13 

1 

30 

19 

12.400  76 
14.725  74 
15,741  18 
18,700  15 

11 

D. 

F. 

1 

0 

19.800  24 

12 

D, 

F, 

0 

0 

20,000  16 

13 

D. 

P. 

0 

5fi 

22..500  48 

DERAILMENTS. 

$800  49     Excessive     speed :     work-train     running 

with    tender   first. 
2.775   17     derailing    switch    open :     distant    signal 
If)  p.  m. )  frozen  in  clear  position;  sig- 
nalman negligent. 

Track  distorted  by  solar  heat  (Mar.  29.) 

Landslide :  watchman  had  passed  over 
track  just  before  :  damage  partly  due 
to  fire  :   gas  tank  exploded. 

Flange  of  wheel  of  tender  broken. 

Unexplained :  speed  35  miles  an  hour ; 
tender  derailed  on  good  track. 

Rails   maliciously  loosened. 

Burning  bridge  (3  p.  m.). 

Rock  fell  on  track  (night). 

Broken  SO-lb.  rail ;  12  years  old  :  inter- 
nal fiaw. 

Runaway  (4  trespassers  killed).  (See 
note  in  text  below.) 

Broken  wheel :  wheel  excessively  heated 
bv  brakes  :  defective  casting. 
22..500  48  Baggage  car  of  rapidly  moving  train 
blown  off  track  by  explosion  of  boiler 
of  engine  of  another  train  passing  in 
"PP"^'*'^  direction  on  adjacent  track. 
J,i.360  I  I  Excessive  speed  on  curve.  Engineman 
was  making  his  first  trip  over  this  di- 
vision :  had  made  20  round  trips  to 
learn  the  road. 
25..';00  20  Runaway  :  men  in  charge  of  train  had 
neglected  to  test  brakes  at  head  of 
grade :  depended  partly  on  hand- 
brakes, but  did  not  apnlv  them  soon 
enough.  The  first  brakeman  on  the 
train  had  had  9  months'  experience  ■ 
the  second.  6  months,  and  the  third 
none. 
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DEKAILME.NTS. (COttdnuCd.) 

IB  L>.  I'.  1  4(1  6.5,000  41  Broken  rail  at  entrance  to  bridge :  8 
cars  and  bridge  destroyed.  Kail,  85- 
Ib.  3  vears  old,  was  split  longitudi- 
nally for  5  ft. ;  internal  defect.  Train 
running  about  50  miles  an  hour, 
drawn  by  two  lieavy  Atlantic-type  en- 

Tota! 14  194'  $277,349 

Grand  total .    49  463  $490,361 

The  most  notable  accident  in  this  list,  collision  No.  24,  oc- 
curred on  a  road  thoroughly  equipped  with  automatic  block  sig- 
nals, the  cause  being  bald  inattention  to  signals  on  the  part  of  an 
engineman  whose  record  had  been  good.  For  about  12  miles  this 
engineman,  running  at  high  speed,  closely  following  the  other  pas- 
senger train,  had  encountered  successive  signals  about  three-fourths 
of  a  mile  apart,  all  indicating  "all  right."  As  he  approached  the 
distant  signal  which  was  against  him,  that  signal  was  obscured 
by  the  smoke  from  a  locomotive  on  another  track,  and  he  passed 
the  signal  without  knowing  its  indication.  He  gives  no  satisfac- 
tory explanation,  of  this,  from  which  the  conclusion  is  drawn  that 
he  had  assumed  that  the  signal  indicated  "all  right,"  with  no  other 
ground  for  such  assumption  than  that  he  had  found  the  preceding 
signals  "all  right."  But  he  knew  that  he  had  passed  a  distant  sig- 
naK  and  thus  was  bound  to  prepare  to  stop  at  the  home  signal. 
Not  only  did  this  man  ignore  the  distant  signal,  but  evidently  after 
passing  it  he  allowed  his  attention  to  be  drawn  away,  for  he  did 
not  observe  the  home  signal  until  he  was  quite  near  to  it.  The 
distant  signal  which  was  obscured  by  smoke  ought  to  have  been 
seen  by  the  engineman  1,070  ft.  before  reaching  it. 

The  fireman  of  this  engine,  who  ordinarily  watches  for  signals 
when  practicable,  had  seen  all  the  signals  for  several  miles,  but 
at  this  particular  point  he  was  engaged  in  putting  coal  into  the  fire- 
box and  did  not  give  his  attention  to  the  signal.  The  fire  in  this 
wreck  broke  out  in  less  than  one  minute  after  the  collision.  It 
was  rapidly  spread  by  gas  escaping  from  broken  pipes  beneath  the 
cars,  and  was  started,  no  doubt,  by  the  ignition  of  this  gas  by  the 
fire  in  the  wrecked  locomotive  or  the  flames  of  the  lamps  or  by 
friction.  The  three  rear  cars  of  the  foremost  train  and  the  three 
leading  cars  of  the  second  train  were  burned  up. 

In  collisions  No.  1  and  No.  2,  taken  together,  seven  passengers 
were  killed  while  riding  in  caboose  cars  attached  to  the  rear  of 
freight  trains.  In  connection  with  these  cases  it  may  be  observed 
that  it  has  long  been  generally  recognized  that  the  lives  of  pas- 
sengers are  not  so  safe  on  freight  trains  as  on  passenger  trains. 

In  three  of  the  accidents  in  this  list  the  men  at  fault  had  been 
on  duty  for  an  excessive  length  of  time;  in  one  case,  19  hours;  in 
another,  22  hours  35  minutes,  and  in  a  third,  18  hours. 

Collision  No.  8,  due  to  the  reckless  conduct  of  an  engineman 
who  was  intoxicated,  is  the  first  case  of  this  kind  which  has  come 
to  notice  since  the  accident  records  have  been  kept. 

In  collision  No.  16,  a  butting  collision  between  two  heavy 
freight  trains,  eastbound  train  No.  8  received  orders  to  meet  west- 
bound No.  5  at  A  and  No.  7  at  B.  On  arrival  at  A,  No.  5  was  met, 
and  the  eastbound  (No.  S)  immediately  received  a  second  order 
to  meet  No.  7  at  A  instead  of  B,  and  to  meet  second  No.  7  at  B. 
The  conductor  and  engineman  read  and  signed  this  order,  and  then 
immediately  went  to  their  train  and  started  out,  utterly  disregard- 
ing the  order.  The  conductor  and  engineman  claim  to  have  been 
under  the  impression  that  they  were  to  meet  only  one  train  at 
A,  but  this  one  train  was  met  before  they  received  the  second  order. 
The  fireman  of  No.  8  was  disciplined  for  failing  to  read  the  order 
when  it  was  handed  to  him  by  the  engineman.  This  fireman's  ex- 
perience was  one  year.  The  conductor  and  engineman  had  each 
had  several  years'  experience. 

Collision  No.  17  was  due  to  the  failure  of  the  men  on  train 
No.  1,  westbound,  to  identify  an  eastbound  train  standing  on  a 
side  track.  The  fireman  of  the  westbound,  holding  a  lantern  in 
his  hand,  stood  in  the  gangway  of  the  engine  as,  moving  at  about 
five  miles  an  hour,  it  passed  the  engine  standing  on  the  side  track. 
On  account  of  escaping  steam  he  was  unable  to  see  the  number 
distinctly,  but  was  satisfied  that  it  was  not  the  number  which  he 
was  looking  for  (that  of  the  engine  of  train  No.  2).  Failing  to 
get  the  desired  information,  but  wishing  to  save  time  by  avoiding 
a  stop,  the  engineman  of  No.  1,  on  passing  the  caboose  of  the 
standing  train,  asked  the  flagman,  who  was  in  the  cupola,  if  his 
train  was  No.  2.  and  the  flagman  is  claimed  to  have  replied  "yes." 
The  flagman,  however,  says  that  he  did  not  understand  the  ques- 
tion, did  not  answer  "yes."  and  merely  tried  to  get  the  engineman 
to  repeat  his  question. 

Collision  No.  20  was  due  to  a  miscalculation  of  time,  and  both 
the   engiceman's  and   the   conductor's   watches   were   out   of   order. 


The  conductor's  was  19  minutes  slow,  and  the  englneman's  had 
stopped  at  10.56  a.m.  by  the  minute  hand  being  blocked  by  the 
hour  hand.  The  engineman  was  fatally  injured.  The  conductor's 
watch  had  on  the  previous  day  been  thrown  violently  to  the  ground 
by  an  accident.  When  picked  up  it  was  running,  in  apparently 
good  condition,  but  the  conductor  had  not  afterwards  compared  it 
with  any  other  timepiece.  Furthermore,  the  conductor  and  engine- 
man  had  neglected  to  compare  the  time  by  their  watches  when  they 
received  the  meeting  order. 

In  collision  No.  22  the  train  which  overran  the  meeting  point — 
the  eastbound — was  drawn  by  two  engines,  and  the  enginemen  of 
both  these  engines  disobeyed  the  meeting  order.  The  engineman 
and  fireman  of  the  second  engine  were  killed.  All  four  men  on 
the  engines  had  also  disregarded  the  rule  forbidding  a  train  to  pass 
a  passing  track  without  receiving  an  "all  right"  signal  from  the 
conductor.  The  surviving  engineman  had  "got  the  impression"  In 
his  mind  that  the  meeting  order  specified  another  station  five  miles 
beyond.  There  was  no  reason  or  excuse  for  this  impression,  and 
he  gives  no  explanation  of  it.  His  conversation  with  the  operator 
at  the  time  he  received  the  order  was  such  as  to  prove  that  he 
had  read  it  correctly.  He  was  unable  to  state  positively  that  he 
had  read  the  order  to  his  fireman.  The  fireman  admits  that  he 
did  not  read  the  order,  though  both  claim  that  their  habits  in 
this  matter  had  been  correct.  Both  trains  held  orders  to  meet  at 
W.  As  the  eastbound  was  approaching  W.  the  station  signal  was 
sounded  by  one  of  the  enginemen.  and  the  stop  signal  was  given 
by  the  flagman,  under  direction  of  the  conductor.  The  signal  was 
answered  from  the  engine,  but  the  train  did  not  reduce  speed;  and 
the  conductor,  seeing  that  they  were  going  to  pass  the  station,  had 
the  flagman  get  out  on  top  of  the  train  and  endeavor  to  give  an 
effective  stop  signal  to  the  enginemen.  He  failed  to  get  them  to 
notice  his  signal,  and  his  lamp  went  out.  On  account  of  the  speed 
of  the  train  and  the  possibility  of  meeting  the  opposing  train  at 
any  moment,  the  flagman  and  conductor  were  afraid  to  attempt  to 
go  over  the  seven  non-air  cars  in  order  to  open  the  angle  cock  and 
apply  the  air-brake.  The  conductor  is  held  at  fault  for  failing  to 
have  his  three  brakemen  in  the  proper  positions  on  the  train  to 
pass  along  the  hand  signals  when  approaching  a  meeting  point. 
These  brakemen  were  also  at  fault  for  not  being  in  proper  positions 
on  the  train. 

Colli.=iion  No.  23  occurred  about  5  a.m.,  and  was  caused  by  one 
of  the  freight  trains  running  past  a  side  track,  where  it  should 
have  waited  for  the  train  from  the  opposite  direction.  The  engine- 
man  of  this  train  had  fallen  asleep  and  a  brakeman  on  the  engine 
with  him  (who  was  killed)  probably  also  had  fallen  asleep.  The 
fireman  of  the  train  was  not  sufficiently  familiar  with  the  road  to 
know  that  he  was  running  past  a  station,  there  being  no  station 
lights  at  the  point  in  question.  The  engineman  had  been  awake 
about  three  minutes  before  the  collision.  The  report  of  the  rail- 
road company  says  that  he  had  voluntarily  overworked  himself, 
failing  to  ask  for  rest,  and  concealing  the  actual  facts  from  his 
superior  officers.  After  a  run  of  14  hours,  preceded  by  a  short 
rest,  he  lay  off  for  2  hours  55  minutes,  and  then  entered  upon 
the  run  oi:  10  hours  which  terminated  in  the  collision.  At  the  end 
of  his  14-hour  run  he  told  the  roundhouse  foreman  that  if  needed 
to  go  back  he  would  be  ready  to  go  whenever  called. 

The  fireman  had  been  on  the  road  only  three  months,  including 
the  time  spent  in  learning.  He  also  had  worked  the  excessive  hours 
above  mentioned.  The  brakeman  who  was  killed  on  the  engine 
had  had  eight  months'  experience.  The  conductor  tried  to  signal 
the  engineman  to  stop,  but,  as  before  stated,  the  brakeman  on  the 
engine,  who  should  have  seen  this  signal,  was  probably  asleep. 
The  conductor  and  one  of  his  brakemen,  the  latter  of  eight  months' 
experience,  neglected  to  make  proper  effort  to  apply  the  air-brake 
valve  on  one  of  the  freight  cars  in  the  train. 

Derailment  No.  11  was  a  runaway  of  a  train  over  10  miles 
of  a  crooked  road.  It  was  due  to  the  negligence  of  trainmen  in 
leaving  the  cars  of  the  train  standing  on  a  grade  without  having 
enough  hand  brakes  applied  to  keep  them  from  moving.  The  train 
was  stopped  in  a  tunnel  by  the  bursting  of  an  air-brake  hose.  While 
making  repairs  a  new  trainman  was  overcome  by  gas  and  smoke, 
and  the  engine  had  to  be  detached  from  the  cars  to  carry  this 
brakeman  out  of  the  tunnel  to  save  his  life.  While  the  engine 
was  detached  the  air  leaked  out  from  the  brake  cylinders  of  the 
oars  in  the  train  and  this  caused  the  runaway.  When  the  cars 
struck  the  engine  (which  had  started  to  return)  the  engineman 
was  knocked  off  and  the  flreman  jumped  off.  The  conductor  of 
the  train  did  not  board  it  when  it  started,  for  the  reason  that  he 
also  had  been  overcome  by  gas.  On  eight  or  nine  cars  the  hand 
brakes  had  been  set  before  entering  the  tunnel,  but  these  were  not 
enough  to  hold  the  train.  After  running  10  miles,  on  a  1  per  cent. 
grade,  the  train  was  derailed  on  a  curve  of  10  deg.  where  the  outer 
rail  was  elevated  7  in.  The  engine  and  34  cars  were  destroyed. 
The  fireman  who  jumped  off  had  been  in  the  employ  of  the  com- 
pany two  months. 

Table  No.  3,  given  below,  showing  details  of  accidents  to  em- 
ployees in  coupling  and  uncoupling  cars,  has  been  put  into  a  new 
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form  BO  as  to  show  more  clearly  the  circumstances  under  which 
the  Injuries  occurred. 

The  subclassification  in  this  table,  is  designed  to  sepai-ate,  as 
far  as  practicable,  those  accidents  which  are  due  to  the  employee's 
own  carelessness,  defective  judgment,  or  disobedience  of  rules  from 
those  which  are  due  to  faults  in  the  couplers  or  to  non-compliance 
with  the  law  by  the  railroad  company.  In  a  large  part  of  the  cases 
it  is  impossible  to  classify  perfectly,  as  two  or  more  causes  con- 
tribute to  the  accident.  For  example,  some  cases  fall  into  sub- 
class 24  without  question;  in  others  the  circumstances  are  such 
that  doubt  arises.  In  sub-class  14  some  cases  are  clearly  due  to 
recklessness;  in  other  cases  the  man  was  one  of  reasonably  cautious 
habits,  and  his  error  is  to  be  classed  simply  as  misadventure. 
Cases  in  sub-class  11  are  sometimes  due  to  palpably  blameworthy 
conduct  on  the  part  of  the  injured  person,  and  sometimes  to  hur- 
ried work,  which  a  jury  would  readily  class  as  excusable,  if  not 
justifiable.  Other  considerations  like  those  here  mentioned  will 
occur  to  the  reader  in  connection  with  some  other  sub-classes. 

Sub-class  27  includes  cases  which  it  has  been  difficult  or  im- 
possible to  classify.  Some  of  these  ought  possibly  to  go  into  sub- 
class 4  (cars  not  equipped  with  automatic  couplers),  and  in  other 
cases  the  man  appears  to  have  been  only  indirectly  connected  with 
coupling  operations,  and  the  accident  should  have  been  put  Into 
some  other  class;  but  it  has  been  impossible  as  yet  to  fully  clear 
up  the  facts  of  these  cases  by  correspondence. 

'J'ablc  Ko.  3. — Details  of  Table  1 — Causes  of  Accidents  to  Employees  in  Coup- 
ling and  Uncouplvtxy  Cars, 
Sub-  ,-Employees.-^ 

class.  Causes.  Killed.  Injured. 

1  Adjusting  coupler  with  foot 3.s 

2  Adjusting  coupler,  c.irs  accidentally  started 1  'Mt 

3  Careless  manipulation  of  uncoupling  lever S 

4  Cars  not  equipped  with  automatic  coupler It 

5  Coupler  broken,  using  link  and  pin,  or  chain 2  1(1 

6  Coupling  damaged  cars 3  32 

7  Coupling  with  chain  or  other  emergency  appliance  on  curve 

too  sharp  for  automatic  coupling 7 

S     Coupling    with    chain    or    other    emergency    appliance    be- 
cause of  uneven   tr.ick    .* 1 

fl     Coupling  or  uncoupling  safety  chains 16 

10  Fingers  or  hand  caught  bet.  uncoupling  lever  &  body  of  car       1  148 

11  T'ncoupling  without  using  lever   (unnecessary)  ....". 29 

12  Uncoupling  without  using  lever,   uncoupling   lever  not   in 

working    order    5  SS 

13  Foot  caught  in  frog,  switch  or  guard  rail 7  14 

14  Opening  or  closing  kuuck'le  when  cars  were  near  together. 

miscalculated  speed G  44 

l."»     Opening  knuckle  when  cars  were  near  together,  engine  acci- 
dentally started 3  11 

lU     Opening  knuckle,  part  of  defective  coupler  fell  on  foot IS 

17     Opening  knuckle,    lost   footing    2  10 

15  Riding  on  car  to  uncouple,  slipped  off 1  4 

in     Struck  by  object  at  side  of  track 35 

2U     Caught  by  unespected  movement  of  car,  due  to  slack  run- 
ning in 6  62 

21  Caught  by  unexpected  movement  of  car.  due  to  mistake  or 

misunderstanding  in  giving  band-signals 4 

22  Uncoupling  moving  cars  and  lost  footing 4  .",4 

23  Parts  hard  to  move,  causing  delay 40 

24  Went  between  cars  unnecessarily  and  contrary  to  rule...  .        4  !."» 

25  Hand  caught  between  projecting  load  and  end  of  next  car     . .  8 

26  No  witness   (fatal  injury)    10 

27  Other  causes   1  3."i 

28  Unexplained    6 


ameter  in  the  water  space  has  not  been  of  any  material  benefit 
to  the  life  of  the  staybolts.  The  flexible  staybolt  has  the  preference 
over  the  full  threaded  bolt  to  the  extent  that  deposits,  carbonates 
and  sulphates  of  lime  and  magnesia,  which  precipitate  from  the 
waters  used,  do  not  adhere  so  closely  and  do  not  impair  the  quality 
of  strength  of  the  iron  to  such  a  marked  extent  as  when  threaded. 
Then,  too,  the  instant  staybolt  irons  are  heated  to  the  degree  of 
firebox  temperatures,  all  characteristics  change,  and  all  valuations 
based  on  a  cold  test  are  naturally  questioned  as  serviceable  values. 

Staybolt  breakages  occur  in  large  numbers  in  sections  of  the 
country  where  bad  water  exists,  and  during  a  period  of  four  years, 
at  which  time  the  fire  sheets  are  renewed,  and  in  some  instances 
less  than  three  years,  the  staybolt  breakage  ranges  from  30  per 
cent,  to  60  per  cent,  of  the  horizontal  Installation  of  water  space 
stays.  In  good  water  sections  the  breakage  ranges  from  10  per  cent, 
to  20  per  cent,  in  four  years,  and  30  per  cent,  to  50  per  cent,  in  six 
years. 

Four  years  ago  when  in  the  bad  water  section,  the  author  ran 
across  a  lot  of  engines  whose  fire  sheets  were  being  removed  on 
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Firebox  Staybolts. 


At  the  April  meeting  of  the  Railway  Club  of  Pittsburg,  Mr. 
B.  E.  D.  Stafford  presented  a  paper  on  locomotive  water  space 
stays  in  which  he  discussed  the  advantage  accruing  from  the  use 
of  flexible  staybolts.  The  use  of  a  rigid  staybolt  from  which  the 
threads  had  been  cut  away  between  the  sheets  was  touched  upon 
and  it  was  held  that  it  has  been  found  that  the  reduction  of  the  di- 


IVlethod   of    Installing    Flexible   Stay   Bolts. 

account  of  buckling  and  cracking,  showing  a  permanent  set.  After 
closely  observing  the  stays,  which  were  very  rigid  and  showing 
no  signs  of  deflection,  it  was  found  that  the  iron  was  of  a  close, 
short,  fibrous  structure,  dense  and  hard,  proof  as  to  high  tensile 
strength,  and  the  thought  occurred  that  the  fire  sheets  were  held 
too  rigid  to  allow  for  expansion  without  bending,  and  finally  crack- 
ing. These  sheets  had  not  been  In  service  for  more  than  IS  months, 
and  it  was  decided  after  discussion  to  apply  new  bolts  of  a  material, 
somewhat  softer,  of  long  fibrous  structure,  with  a  tensile  strength 
of  48,000  and  about  32  per  cent,  elongation,  a  good  serviceable 
staybolt  Iron,  and  see  If  the  new  sheet  of  the  same  material  would 
buckle  in  like  manner.  This  was  done,  and  two  and  a  half  years 
later  the  sheets  were  as  straight  as  could  be  expected,  considering 
the  hard  water  condition,  showing  no  permanent  set  nor  indication 
of  cracks,  although  a  few  broken  stays  had  been  renewed. 

It  is  of  the  most  vital  importance  to  the  success  of  the  flexible 
water  space  stay  that  good  work  be  always  done  in  the  installation 
of  the  complete  bolt.  There  is  no  excuse  for  leakage  when  proper 
attention  Is  given  to  methods  of  Installation  of  a  flexible  stay,  and 
in  tapping  the  taper  holes,  which  are  made  in  the  outer  sheet  to 
receive    the    sleeves,    such    should    be    carefully    inspected    and    all 
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plugs  and  sleeves  screwed  up  to  a  steam  tight  fit,  and  all  plugs 
and  all  caps  which  make  their  seat  on  the  end  of  sleeve  should 
be  screwed  up  tightly,  using  graphite  in  the  threads,  for  by  the  un- 
screwing of  the  caps  we  are  allowed  to  inspect  the  staybolt  proper, 
when  thought  advisable. 

Tools  for  installation  are  shown  on  tool  sheet,  also  method  of 
removing  old  rigid  water  space  stays  and  enlarging  the  holes  in 
outer  sheet  for  flexible  stays. 

Referring  to  tool  sheet.  Fig.  1  is  the  method  of  removing  the 
old  bolt  by  using  an  enlarged  twist  drill,  following  the  prick 
punched  center  of  old  bolt,  drilling  through  outer  sheet  and  using 
a  reduced  diameter  of  drill  through  inner  sheet,  collapsing  the 
end  (C).  or  separating  such  by  a  Wagstaff  drill,  leaving  the  hole 
in  outer  sheet  enlarged  ready  for  roughing  reamer  for  the  flexible 
staybolt  sleeve. 

Fig.  5  is  a  butt  mill,  which  enlarges  the  hole  in  like  manner, 
from  tap  drill  size. 

Fig.  2  is  a  roughing  reamer  (B),  with  guide  bar  (A),  to  be 
used  in  air  drill  to  quickly  straighten  and  size  the  hole  in  outer 
sheet. 

Fig.  3  is  a  finishing  reamer,  with  guide  bar,  for  exactly  sizing 
each  hole  previous  to  tapping. 

Fig.  4  is  a  taper  tap  with  guide  bar,  %  inch  taper  to  the  foot. 
12-V  threads,  for  finish  tapping  the  hole  in  outer  sheet  to  receive 
the  sleeve. 

Taper  tapping  differs  from  straight  tapping.  The  reamed  hole 
should  always  be  of  exact  size  for  the  tap  to  give  good  full  threads. 
The  tap  should  not  be  used  to  enlarge  the  hole,  for  this  process 
is  both   unmechanical  and  detrimental  to  the  tap. 

A  straight  tap  of  the  right  diameter  used  before  the  taper  tap, 
facilitates    the    tapping    operation    and     relieves    the 
taper  tap  from  great  strain  and  (.logging. 

Fig.  6  shows  the  method  of  tapping  the  inner  sheet 
with  the  regular  staybolt  tap  to  aline  with  the  in- 
stalled sleeve.  A  cap  (B)  of  the  style  (D)  flexible 
stays   is    used   as    a   means   for   holding   the    bushing  ~"; 

(.C),  which  holds  the  shank  of  the  tap  in  line. 

The  sleeve  is  screwed  into  the  outer  sheet  by  the 
stud  nut  shown  in  Fig.  8,  and  as  it  takes  nearly  two 
turns  to  make  a  steam-tight  fit,  after  the  sleeve  just 
fills  the  tap  hole,  it  is  necessary  that  the  tapping 
operation  should  be  gaged  accordingly. 

Fig.  7  shows  the  style  (D)  both  installed  ready 
for  riveting  over  the  end  (F).  B  is  a  cap  such  as  is 
used  for  the  flexible  stay,  cut  away  for  the  admission 
of  a  dolly  bar,  bucking  tool  or  holder-on.  This  cap 
protects  the  sleeve  face  where  the  cap  makes  a  steam- 
tight  joint  during  the  riveting  operation. 

The  dolly  bar  or  holder-on  is  made  of  a  piece  of 
axle,  4  or  5  in.  in  diameter.  C  is  a  tool  steel  plug 
inserted  therein,   hardened  and  tempered. 

The  style  of  bolt  here  shown  can  be  put  in  place 
with  an  alligator  wrench  on  the  firebox  end  OT  by 
means  of  a  slot  in  the  head. 

Flexible  staybolts  should  not  be  installed  alternate- 
ly, which  has  been  done  in  some  cases,  for  it  is  but 
a  short  time  before  the  rigid  water  space  stay  has  to 
be  taken  out  and  the  flexible  stay  incorporated  to 
effect  a  sensible  installation. 

There  is  no  rule  to  apply  regarding  the  selection  of  the  installa- 
tion for  flexible  water  space  stays  other  than  to  cover  completely 
the  natural  breaking  zone  of  each  style  fire-box. 

The  cost  of  flexible  stays  range  from  40  cents  to  70  cents  a  piece, 
complete,  with  bolt. 

The  cost  of  installing  the  flexible  water  space  stay  with  proper 
tool  equipment  and  systematic  methods  should  not  exceed  25  cents 
per  bolt,  and  when  installed  in  large  quantities  the  cost  should 
be  as  low  as  15  cents  per  bolt. 

In  comparing  the  relative  cost  of  maintaining  a  firebox  for 
four  years  having  rigid  staybolts  in  which  the  breakage  amounted 
to  40  per  cent,  with  a  similar  box  in  which  40  per  cent,  of  the 
bolts  were  flexible  the  author  showed  that  the  outlay  for  staybolts 
in  the  former  would  be  $600  as  against  $328  for  the  latter. 

The  stresses  which  tend  to  rupture  a  staybolt  are: — That 
which  operates  to  tear  the  bolt  apart,  the  tensile  stress:  that  ten- 
dency to  break  it.  transversely  or  cross  wise,  due  to  expansion  of 
fire  sheet,  the  transverse  stress;  and  that  due  to  shear  which 
tends  to  strip  the  threads  from  the  bolt  and  hole  in  the  sheet. 

The  fact  that  staybolt  breakages  have  in  no  sense  diminished, 
regardless  of  the  quality  of  iron  used  and  the  many  modifications 
of  the  forms  devised  in  the  rigid  stay  in  the  effort  to  provide 
fiexibility,  notwithstanding  that  water  spaces  have  been  widened, 
leads  us  to  conclude  that  the  fire-box  as  now  constructed  is  too 
rigidly  stayed  to  allow  of  economic  and  safe  working  where  cost 
of  maintenance  of  the  complete  machine  is  more  or  less  affected 
in  consequence  of  the  expense  accruing  from  the  fire-box  and  stay- 
bolt  charges  of  repairs  incident  to  the  constant  disintegration  and 


destruction  of  material,  the  result  of  shock,  strain,  vibration,  cor- 
rosion and  heat. 

The  force  which  works  on  the  fire  sheet  in  its  course  of  expan- 
sion, due  to  high  temperatures  of  furnace  heat,  throws  a  stress 
on  the  uttermost  fibers  of  the  rigid  staybolt  far  in  excess  of  the 
tensile  stress,  and  as  it  is  a  reversal  or  vibratory  stress  the  effect 
on  the  structure  of  the  staybolt  iron  is  too  severe  to  warrant  safe 
conclusions  as  regards  maintaining  a  reasonable  factor  of  safety. 

The  transverse  stress  breaks  the  rigid  staybolt,  not  the  tensile 
stress,  and  to  enable  the  expansive  forces  to  take  their  natural 
course  with  least  resistance  the  flexible  staybolt  has  been  designed 
as  a  water  space  stay,  as  the  most  perfect  means  of  affording  and 
maintaining  flexibility  under  all  conditions  of  fire-box  service, 
adding  to  the  life  of  both  sheet  and  staybolt. 


New/  City   Ticket  Office  of  the   Alton   at  Chicago. 


A  short  time  ago  the  Chicago  &  Alton  moved  its  Chicago  city 
ticket  office  into  new  quarters  in  the  Rector  Building  at  the  cor- 
ner of  Clark  and  Monroe  streets.  The  design  and  arrangement  of 
the  office  is  quite  unique  in  character,  some  idea  of  which  is  con- 
veyed by  the  accompanying  engraving.  The  idea  dominating  the 
interior  design  was  to  give  to  it  the  appearance  of  a  comfortable 
waiting  room  and  office  in  a  railroad  station,  the  treatment  of  the 
walls,  the  design  of  the  furniture  and  the  general  arrangement 
being  in  accordance  with  this  idea.  The  color  scheme  harmonizes 
with  the  green  granite  base  and  the  Bedford  stone  of  the  exterior 
of  the  building.  The  woodwork  is  weathered  oak  of  a  gray  tone 
and   the   wainscot  and   piers  are  red   brick    laid   in   white    mortar. 


New  City  Ticket   Office  of  the   Alton   at   Chicago. 

The  ceiling  is  sand  float  plaster  finjshed  in  white  enamel  and 
treated  with  heavy  oak  beams.  The  floor  is  of  vitreous  tile  in 
colors  to  harmonize  with  the  rest  of  the  interior.  There  is 
a  commodious  fire-plate  with  logs,  andirons  and  built  in  seats,  a 
large  table  with  top  8  in.  thick,  and  numerous  easy  chairs,  all  in 
Mission  style.  .-Vbove  the  fire-place  is  a  clock  with  delft  dial  and 
white  enamel  hands  and  figures.  The  metal  work  of  the  electric 
light  fixtures  is  finished  in  verde  antique  bronze,  the  fixtures  being 
of  special  design.  Other  features  of  the  office  are  in  keeping  with 
those  described,  the  general  effect  of  the  interior  being  most  pleas- 
ing. 

Railroad  Decisions  in  July. 


The  following  decisions  in  railroad  cases  were  handed  down  by 
the  United  States  Supreme  Court  and  the  Federal  courts  during  July: 

Protection  of  cars  unilercioing  repairs. — A  car  repairer  assumes 
the  risk  of  injury  by  working  under  a  car  liable  to  be  moved  by  con- 
tact with  other  cars,  where  he  fails  to  protect  himself  by  signals  as 
required  by  a  rule  of  the  company.  Canadian  Pacific  Railway  Co. 
vs.  Elliot.  137  Fed.  Rep.  904. 

Liahility  of  lessor  railroad. — The  Ohio  statue  requiring  a  rail- 
road company  leasing  its  railroad  jointly  liable  with  the  lessee  on 
all  right  of  action  accruing  to  any  one  for  any  negligence  or  de- 
fault growing  out  of  the  operation  or  maintenance  of  the  road  or 
in  any  wise  connected  therewith  applies  only  to  liabilities  grow- 
ing out  of  its  duties  as  a  carrier  and  not  out  of  its  duties  as  an 
employer.  Beltz  vs.  Baltimore  &  Ohio  R.  Co.,  137  Fed.  Rep.  1,016; 
Axline  vs.  Toledo,  Walhonding  Valley  &  Ohio  R.  R.  Co.,  Fed.  169. 

Fellow  servants. — ^A  railroad  section  hand  working  on  a   rail- 
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road  dump  car  and  the  engineer  on  the  locomotive  attached  there- 
to are  fellow  servants.  O'Connor  vs.  Atchison,  Topeka  &  Santa  Fe 
Ry.  Co.,  137  Fed.  Rep.  503. 

Engineer  killed  by  landslide. — The  death  of  an  engineer  caused 
by  a  landslide  encountered  in  the  night  while  running  through  a 
mountainous  country  is  to  be  charged  to  accident  for  which  the 
company  cannot  be  held  liable  and  is  a  risk  assumed  by  deceased. 
Kinzel  vs.  Atlanta,  Knoxville  &  Northern  Ry.  Co.,  137  Fed.  Rep.  489. 

Fellow  servants. — A  fireman  on  a  passenger  engine  is  a  fellow 
servant  of  a  conductor  of  passenger  train  approaching  in  an  oppo- 
site direction  for  whose  negligence,  causing  the  death  of  the  fire- 
man, the  railroad  is  not  responsible.  Crosly  vs.  Lehigh  Valley 
Railroad  Company,  137  Fed.  Rep.  765. 

Georgia  "tracing  act." — The  action  against  a  railroad  company 
under  the  Georgia  statute  known  as  the  "tracing  act,"  which  re- 
quires a  connecting  carrier  to  trace  and  locate  the  prior  carrier 
responsible  for  injuries  to  goods  in  transit  is  one  for  a  penalty 
and  cannot  be  converted  into  one  on  contract  by  amending  a  dec- 
laration. Venable  Bros.  vs.  Louisville  &  Nashville  R.  R.  Co.,  137 
Fed.  Rep.  981. 

Delayed  trains. — A  rule  of  a  railroad  company  requiring  a  flag- 
man to  be  sent  out  immediately  when  a  train  is  delayed  so  that 
it  may  be  overtaken  by  another  will  apply  to  a  transfer  train  of 
another  company  using  the  main  tracks  of  the  company  promulgat- 
ing tho  rule  running  on  the  time  of  a  passenger  train.  Northern 
Pacific  Ry.  Co.  vs.  Cummisky,  137  Fed.  Rep.  508. 

Railroad  aid  subscription. — Where  the  subscription  provides 
that  the  selectmen  of  the  town  are  authorized  for  and  on  the  be- 
half of  the  town  to  contract  with  the  railroad  company  which  con- 
tract shall  embody  the  terms  and  condition  of  the  vote,  the  making 
of  the  contract  is  merely  authorized  and  not  required  to  entitle  the 
receiver  of  the  railroad  to  the  benefit  of  the  subscription  on  com- 
pliance with  the  terms  of  the  vote.  Paige  vs.  Town  of  Rochester, 
137  Fed.  Rep.  663. 

Interstate  Commerce  Commissi&n.- — A  Federal  circuit  court  will 
not  suspend  the  operation  of  a  decree  entered  in  a  suit  brought 
by  the  Interstate  Commerce  Commission  under  the  provision  of 
the  statute  enjoining  railroad  companies  from  violating  an  order 
of  the  commission  affecting  rates  pending  an  appeal  therefrom, 
where  it  does  not  appear  that  the  damage  to  defendants  from  its 
enforcement  will  be  greater  than  that  which  would  result  to  ship- 
pers from  its  suspension.  Interstate  Commerce  Commission  vs. 
Southern  Pacific  Co.,  137  Fed.  Rep.  606. 

Presumption  of  negligence. — Injuries  to  a  passenger  by  the 
derailment  of  a  car  in  which  he  was  riding  while  passing  over  a 
switch  creates  a  presumption  of  negligence  on  the  part  of  the  car- 
rier.    Michigan  vs.  Grand  Trunk  Western  Ry.  Co.,  38  Fed.  Rep.  37. 

Release  of  damages  for  injuries. — Mental  impairment  and  par- 
tial loss  of  sight  from  injuries  by  a  railroad  employee  in  a  collision 
are  not  covered  by  a  release,  which  after  enumerating  the  injuries 
sustained  as  "bruises  of  his  body,  right  leg  and  right  arm,  and  a 
scalp  wound,"  recites  that  "to  maintain  amicable  and  pleasant  re- 
lations and  avoid  all  controversy  in  respect  to  said  matter,"  and  for 
a   monetary   consideration   the  employee  releases   the   railroad  com- 


pany from  all  claims  of  any  kind  and  character  whatsoever  arising 
from  the  injuries  and  damages  sustained  in  the  manner  or  upon  the 
occasion  aforesaid,  and  the  results  of  those  injuries.  (U.  S.  Su- 
preme) Texas  &  Pacific  Railway  Co.  vs.  Dashiell,  25  Supreme  Court, 
Rep.  737. 

Taxation  of  railroads. — A  statute  does  not  violate  the  four- 
teenth amendment  of  the  Constitution  of  the  United  States  because 
it  provides  a  method  of  taxing  railroads  different  from  that  ap- 
plied to  the  property  of  other  corporations  or  individuals,  although 
the  latter  may  incidentally  own  or  operate  railroads.  Michigan 
Railroad  Tax  Cases,  138  Fed.  Rep.  223. 

Speed  at  crossing. — A  person  approaching  a  railroad  crossing 
in  a  city  is  not  bound  to  anticipate  that  an  approaching  train  will 
proceed  at  an  unlawful  or  unusual  rate  of  speed.  Farrell  vs.  Erie 
R.  Co.,  138  Fed.  Rep.  28. 


Experimental   Supported   Rail   Joint  on  the   North   Eastern. 


The  accompanying  illustrations  show  with  great  clearness  an 
odd  form  of  supported  rail  joint  that  is  being  tried  on  the  North 
Eastern  Railway,  England.  Sections  of  old  82  lb.  rail  are  laid  on 
their  sides,  between  the  foot  of  the  90  lb.  standard  bull-headed  rail 


Cross  Section,   North   Eastern   Supported  Joint.       (The  Lower  Cut 
Indicates    a    Variation.) 

and  the  specially  constructed  chair.  These  special  chairs  weigh  60 
lbs.  each.  The  chair  fastenings,  fish  plates  and  bolts  are  the  regu- 
lar North  Eastern  standard.  It  will  be  seen  that  the  fit  of  the 
standard  90  lb.  section  into  the  side  of  the  old  82  lb.  is  quite  excel- 
lent, although  this  would  presumably  not  hold  true  with  other 
weights. 
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The  chapter  on  lubrication,  one  of  the  series  of  articles  by  Mr. 
George  R.  Henderson  on  the  "Cost  of  Locomotive  Operation,"  whicb 
is  printed  this  weelv,  deals  with  a  very  important  and  interesting 
subject.  The  cost  of  lubrication  for  locomotives  is  only  a  small  item, 
comparatively  speaking,  and  yet,  strange  to  say,  there  is  no  one  de- 
tail of  locomotive  operation  which  is  more  carefully  watched  and 
kept  down  to  the  lowest  possible  figure.  Some  roads  have  even 
gone  to  the  extreme  of  doling  out  a  fixed  allowance  of  oil  per 
engine-mile,  to  the  great  disgust  of  the  enginemen  whose  excuses  for 
lost  time  due  to  hot  bearings  sobn  lose  any  originality  in  the  eyes  of 
the  master  mechanic  or  superintendent.  It  is  quite  true  that  most 
enginemen  waste  more  oil  on  the  outside  of  the  bearings  than  ever 
finds  its  way  to  the  wearing  surfaces,  but  because  one  enginemaa 
uses  more  oil  than  another  it  is  not  a  positive  indication  that  he  is 
more  careless  and  wasteful.  No  two  engines  run  alike,  no  two  steam 
alike,  nor  do  they  wear  their  bearings  alike.  Many  an  old  engine- 
man  has  uttered  his  opinions  of  such  "new-fangled  notions"  in 
strong  and  eloquent  language,  and  then  thrown  up  his  job  in  dis- 
gust. How  much  oil  should  be  applied  to  a  bearing  cannot  be 
laid  down  by  rule;  lubrication  requires  intelligence  and  careful 
watching,  with  a  liitle  margin  of  safety  at  the  expense  of  economy. 
It  is  cheaper  to  waste  a  gallon  of  oil  than  to  delay  a  train  an  hour 
or  so  on  account  of  a  hot  bearing,  and  it  might  be  cheaper  yet  to 
instruct  the  enginemen  in  a  general  way  how  much  oil  is  required 
for  proper  lubrication,  how  often  it  is  required  and  more  particu- 
larly 'Vhere  it  is  required. 


is  left  to  a  dollar-a-day  repair  man,  who  has  no  idea  of  how  much  or- 
tow  little  oil  the  bearing  needs.  He  either  puts  in  too  little  or  fills 
the  box  up  to  the  top  wiih  oil  and  waste,  and  allows  a  pint  or  two  of 
lubricant  to  leak  out  around  the  dust  guard.  Witlr  100,000  lbs. 
capacity  cars  proper  lubrication  is  essential,  for  the  journals  are 
often  subjected  to  loads  even  heavier  than  in  locomotive  bearings. 
If  these  cars  are  handled  in  dumping  machines  at  coal  and  ore  docks, 
little  or  no  surplus  oil  is  left  in  the  bottom  of  the  box  when  begin- 
ning the  return  trip,  and  if  the  packing  dries  up,  as  it  will  in  time, 
the  bearings  are  pretty  apt  to  get  hot.  Broken  axles  have  been 
known  to  result  from  such  a  cause,  although  rarely,  but  v-hen  a 
train  is  held  up  and  has  to  limp  into  a  siding  behind  time  there  is 
often  the  chance  of  a  rear-end  collision.  Not  a  few  accidents  of  this 
kind  have  occurred,  a  very  recent  one  being  the  collision  on  the 
Pittsburg,  Ft.  Wayne  &  Chicago,  at  Clifton,  Pa.,  last  March,  when  a 
passenger  train  stopped  on  account  of  a  hot  box,  and  was  run  into 
by  a  following  train,  with  the  loss  of  seven  lives.  The  damage 
resulting  from  that  accident  alone  would  have  paid  for  all  the  oiling 
and  inspection  needed  to  prevent  such  an  occurrence  again  on  that 
road  for  years  to  come. 


While  locomotive  lubrication  has  been  so  carefully  watched  and 
such  economy  practiced,  in  the  matter  of  car  journal  lubrication 
little  or  nothing  has  been  done.  In  a  50-car  freight  train  there  are 
about  ten  times  as  many  bearings  as  there  are  on  an  engine  to  get 
hot  if  insufficiently  lubricated,  or  to  waste  oil  along  the  roadbed  if 
filled  too  full.  A  heated  car  journal  can  waste  as  much  energy  at 
the  draw-bar  and  delay  a  train  just  as  long  as  a  hot  bearing  on  the 
engine,  and  yet  the  inspection  and  maintenance  oi  journals  is  given 
much  less  attention.  A  freight  car  journal  seldom  is  repacked,  and 
often  is  not  oiled  between  periods  when  the  car  goes  to  the  shop — 
periods  which  may  vary  from  one  month  to  three  or  four  years.  The 
inspection  at  interchange  points  is  usually  superficial  as  regards  the 
condition  of  the  journals,  inasmuch  as  they  are  not  a  source  of  much 
danger  even  if  in  bad  condition.     If  they  do  need  attention  the  job 


A  regular  passenger  train  carrying  white  flags  in  front  and  yel- 
low flags  at  the  rear  is  an  unusual  sight,  which  was  observed  at 
Albion,  Pa.,  recently.  It  is  unusual  only  in  a  general  sense,  how- 
ever; on  the  road  where  this  practice  is  in  vogue,  the  Bessemer  & 
Lake  Erie,  the  sight  has  been  a  familiar  one  for  many  months,  and 
the  practice  seems  to  be  satisfactory  to  the  superintendent,  the 
trainmen  and  all  concerned.  The  use  of  yellow  at  the  rear  was 
adopted  because  of  the  adoption  of  green  for  "proceed."  Yellow  'is 
the  caution  color,  and  it  is  the  only  one  of  the  three  colors — green, 
red  and  yellow — which  can  be  used  without  inconsistency  on  the  tail 
end  of  a  train.  The  continued  use  of  green  for  tail  signals,  after 
it  has  been  made  the  standard  color  for  "proceed,"  is,  of  course, 
highly  inconsistent.  Even  if  its  use  for  proceed  is  confined  to  fixed 
signals,  the  inconsistency  remains  as  a  constant  indication  of  an 
imperfect  system,  however  long-continued  may  be  the  immunity 
from  bsrmful  results.  Why  should  not  every  road  which  uses 
green  for  "proceed."  proceed  to  abandon  the  use  of  that  color  for 
any  other  indication?  The  Bessemer  &  Lake  Erie  uses  a  yellow 
light  in  caution  fusees.  The  use  of  green  in  fusees  on  a  road  where 
green  is  a  proceed  color  involves  a  glaring  contradiction;  so  glaring. 
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Indeed,  that  one  would  be  loath  to  believe  that  such  a  contradiclion 
would  be  tolerated  anywhere,  were  there  not  evidence  of  its  actual 
existence.  Inconsiftencies  and  contradictions  seem  often  to  be  tol- 
erated in  railroad  practice  on  the  ground  that  safety  can  be  main- 
tained in  spite  of  them;  yet  it  is  familiar  knowledge  to  the  older 
generation  of  railroad  officers  that  defective  regulations  have  caused 
collisions  after  being  in  force  without  doing  harm  for  10  or  20 
years;  for  so  long  a  time  that  those  who  did  not  study  the  subject 
accepted  them  as  perfect  regulations. 


The  white  flag^  at  the  front  of  the  B.  &  L.  E.  train  were  there 
for  the  same  purpose  that  they  are  used  on  engines  throughout 
the  country — to  denote  that  the  train  was  an  extra:  and  it  was  an 
extra,  so  far  as  right.';  are  concerned,  as  are  all  of  the  passenger 
trains  on  the  Conncaut  Branch  of  that  road,  because  the  block  sys- 
tem is  in  use  and  no  classification  of  trains  is  necessary.  The  aban- 
donment of  time-tables  on  this  branch  has  been  heretofore  noted 
in  the  Railroad  Gazette.  Until  quite  recently  the  only  time-table 
provided  for  the  passenger  trains  was  the  advertising  folder  printed 
for  the  use  of  the  public;  but  schedules  for  the  trains  are  now 
shown  on  a  page  in  the  main  line  employees'  time-table  (and  de- 
scribed as  "extras")  for  the  convenience  of  work-train  conductors 
and  other  employees  who  need  to  know  at  what  hours  the  pas- 
senger trains  are  expected.  This  full  use  of  the  block  system  has 
now  been  in  force  on  this  16mile  branch  for  over  six  years,  and 
with  marked  satisfaction.  Besides  the  three  passenger  trains  there 
are  about  20  freight  trains  each  way  daily  during  the  busy  iron 
ore  season.  There  is  a  piece  of  double  track  four  miles  long  about 
the  middle  of  the  branch,  but  even  with  this  the  number  of  meet- 
ings to  be  made  is  so  large  that  if  there  were  no  block  system, 
and  meeting  orders  had  to  be  written  out,  repeated  and  delivered 
to  conductors,  the  delays  would  materially  reduce  the  capacity  of 
the  road.  To  insure  vigilance  in  the  towers,  enginemen  are  re- 
quired to  adhere  strictly  to  the  rule  not  to  accept  a  clear  block- 
signal  unless  they  see  it  moved  from  the  stop  to  the  clear  position 
after  they  have  called  for  it.  There  is  no  permissive  blocking. 
This  abolition  of  time-table  rights  and  despatchers'  written  orders 
has  now  been  extended  over  eight  miles  of  the  Meadville-Linesville 
branch  and  over  a  gauntlet  of  1%  miles  on  the  main  line  at  the 
south  end  of  the  road.  It  would  be  perfectly  safe,  and  a  relief  to 
passengers,  to  go  one  step  farther  in  smashing  the  train-despatchers' 
traditions,  and  abandon  all  engine  flags.  A  white  flag  gives  a  slov- 
enly appearance  to  an  engine  (except  for  about  one  day,  when  it 
is  new)  and  even  adds  to  the  disagreeable  aspect  of  an  engine  that 
has  run  200  miles  since  it  was  wiped.  If  an  indication  is  really 
necessary,  a  pair  of  metallic  enameled  disks  which  could  be  easily 
cleaned  would  be  much  more  suitable.  But,  with  telegraph  offices 
everywhere,  and  rights  always  conveyed  by  semaphore  signals,  why 
have  anything?  It  seems  to  us  that  the  simplification  of  operations 
above-described  is  highly  commendable,  and  worthy  of  imitation. 
The  abandonment  of  written  train  orders  affords  marked  relief  in 
managing  train  movements:  and  to  assume  that  we  cannot  get  the 
benefit  of  this  relief  except  on  a  four-track  road,  running  a  hun- 
dred trains  each  way  daily,  is  taking  a  very  narrow  view.  It  is 
true  that  with  an  increase  in  speeds  or  in  the  number  of  fast  trains 
the  B.  &  L.  E.  would  probably  feel  the  need  of  electrical  control 
of  levers  between  one  tower  and  another;  but  the  cost  of  that  would 
be  small  compared  to  the  security  afforded  by  it. 


One  of  the  most  significant  things  about  this  action  of  the  Bes- 
semer &  Lake  Erie  is  its  decision  not  to  abandon  the  time-table 
and  written  train  orders  on  a  25-mile  section  of  the  main  line 
where  the  stations  have  been  provided  with  interlocked  signals, 
and  all  other  necessary  preparations  have  been  made.  And  for 
what  reason?  For  the  reason  that  it  is  diflicult  to  retain  a  sufiicient 
number  of  thoroughly  reliable  signalmen.  The  country  is  so  thinly 
settled  that  living  conditions  are  very  unsatisfactory,  and  good  men 
will  resign  their  places  rather  than  put  up  with  the  unpleasant 
features.  The  Railroad  Gazette  has  preached  the  merits  of  the 
block  system,  in  season  and  out  of  season,  for  many  years;  and  in 
doing  so  has  always  included,  as  a  vital  element,  the  need  of  em- 
ploying, in  manual  blocking,  thoroughly  competent  and  well  trained 
signalmen.  It  is  therefore  gratifying  to  see  this  recognition  of  the 
principle.  Too  often  railroad  superintendents  seem  willing  to  put 
up  with  18-year-old  b<iys,  or  persons  with  more  years  but  less 
brains,  or  those  with  a  modicum  of  ability  but  a  minimum  of  train- 
ing.    Evidently  the  B.  &  L.  E.  prefers  to  endure  the  troubles  that 


it  has  rather  than  voluntarily  bring  in  a  new  kind.  With  the  elec- 
tric staff  or  other  electric  locking,  safety  could  be  assured  with  as 
low  a  grade  of  men  as  any  superintendent's  conscience  would  per- 
mit him  to  employ;  but  safety  alone  is  not  the  only  desideratum; 
traffic  must  move  smoothly  as  well  as  safely,  and  to  insure  this  there 
must  be  good  men  in  the  towers.  The  Bessemer  &  Lake  Erie  will 
have  to  take  a  leaf  from  the  experience  of  the  Panama  Canal  Com- 
mission, and  provide  imported  civilization  for  its  lonely  signalmen! 


THE  ROCK   ISl^AND  ORGANIZATION. 

Early  in  1904  the  Rock  Island  changed  its  organization  from  a 
divisional  to  a  departmental  one,  and  a  diagram  showing  the  new 
organization  was  printed  in  the  Railroad  Gazette.  Feb.  19,  1904.  In 
accordance  with  the  amended  organization,  the  chief  engineer,  the 
engineer  of  maintenance  of  way,  the  general  manager,  the  purchas- 
ing agent,  the  engineer  of  tests  and  the  supervisor  of  the  insurance 
fund  reported  direct  to  the  fourth  vice-president.  Each  department 
was  kept  as  distinct  as  possible,  with  the  result  that  the  division 
superintendent,  who  is  really  the  basing  point  of  a  divisional  organ- 
ization, was  reported  to  only  by  trainmasters,  chief  despatchers, 
station  agents  and  yard  masters;  that  is  to  say,  he  had  no  direct 
authority  over  the  maintenance  of  his  division  and  the  manage- 
ment of  its  equipment.  The  supervisors  reported  direct  to  the  engi- 
neer of  maintenance  of  way.  who  in  turn  reported  to  the  fourth 
vice-president;  and  the  general  superintendent  of  motive  power,  re- 
porting to  the  general  manager,  had  charge  of  the  local  superin- 
tendents of  motive  power,  the  mechanical  engineer,  electrical  engi- 
neer and  master  mechanics,  who  in  turn  received  reports  from  the 
road  foreman  of  equipment,  the  foreman  of  car  repairs  and  the 
roundhouse  foreman.  According  to  the  old  schedule,  the  division 
engineers  reported  to  the  division  superintendents,  who  were  under 
the  authority  of  the  district  general  superintendent.  We  called  at- 
tention at  that  time  to  the  fact  that  Mr.  Loree's  first  important 
work  after  coming  to  the  Presidency  of  the  Baltimore  &  Ohio  was 
to  change  the  character  of  its  organization  from  a  departmental  to 
a  divisional  one,  while  his  first  important  work  as  President  of  the 
Rock  Island  System  was  to  reverse  this  method  of  handling  the 
road.  The  reason  given  for  the  change  in  1904  was  that  the  tre- 
mendous growth  of  modern  traflic  had  so  changed  operating  condi- 
tions that  it  is  extremely  hard  to  find  a  division  superintendent 
who  can  solve  operating  and  maintenance  problems  with  equal  bril- 
liancy. Now.  after  a  year  and  a  half  experience  with  this  system 
and  another  change  of  the  chief  executive,  the  Rock  Island  is  going 
back  to  a  purely  divisional  organization.  This  is  to  be  accomplished 
gradually  and  will  not  be  completed  until  the  President,  Mr.  Win- 
chell.  returns  from  Europe  in  the  fall.  At  that  time  a  new  dia- 
gram will  be  gotten  out.  which  will  be  shown  in  the  Railroad  Gazette. 
Those  directly  concerned  with  the  working  out  of  the  departmental 
organization  devised  by  Mr.  Loree  say  that  the  trouble  was  that  the 
division  superintendents  did  not  have  any  power  except  in  purely 
traffic  questions.  'When  two  or  three  of  them  got  together  for  a 
conference,  any  decision  involving  maintenance  had  to  be  referred 
back  to  the  department  head.  This  occasioned  delays  and  made 
it  impossible  to  clean  up  the  work  of  these  conferences. 

The  Rock  Island  Company — which  controls  the  Chicago,  Rock 
Island  &  Pacific  Railroad  Company,  which  in  turn  controls  the 
Chicago.  Rock  Island  &  Pacific  Railway  Company  and  the  St.  Louis 
&  San  Francisco;  while  the  Chicago.  Rock  Island  &  El  Paso  and 
Chicago.  Rock  Island  &  Gulf  roads  operate  independently  but  merge 
their  accounts  in  the  system  reports — has  a  total  mileage  of  about 
13,000.  Theoretically,  great  efl5ciency  could  be  secured  by  having 
each  department  of  this  system  in  charge  of  an  expert  who  would 
give  his  entire  attention  to  his  own  specialty;  but,  as  one  railroad 
man  expressed  it,  a  company  owning  three  or  four  department  stores 
w^ould  never  think  of  having  one  man  in  the  central  office  look  after 
his  entire  fancy  goods  department,  another  man  look  after  groceries, 
another  shoes,  etc.  He  would  inevitably  place  a  competent  man- 
ager in  charge  of  each  store  and  subdivide  his  organization  in  that 
way.  The  division  superintendent  is  really  the  man  who  corre- 
sponds to  the  local  manager  in  this  case,  and  the  lesson  of  the 
Rock  Island  is  that  he  must  have  full  power.  We  wish  to  again 
make  reference  to  the  saying  of  Mr.  Arthur  Hale,  that  whenever  a 
department  escapes  from  the  hands  of  the  superintendent  it  is  only 
too  apt  to  forget  that  the  object  of  a  railroad  is  to  provide  trans- 
portation: that  the  engineer  will  build  yards  to  hold  cars  instead 
of  to  move  them,  and  the  master  mechanic  will  think  more  of  his 
performance  sheet  than  of  the  amount  of  tonnage  moved. 


Alllst    11,    1905. 
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BOSTON  STEPS  IN. 


RACING  WITH   LOCOMOTIVES. 


On  April  27  last  the  Interstate  Commerce  Commission,  sitting 
as  a  board  of  arbitration,  gave  its  decision  as  to  the  adjustment 
of  the  port  differentials  on  export  traffic  between  Boston,  New  York, 
Philadelphia  and  Baltimore.  The  decision  left  Boston's  position  un- 
changed  as  regards  New  York  and  made  slight  alterations  in  the 
differentials  from  the  New  York  rate  allowed  Philadelphia  and 
Baltimore — alterations  which  tended  on  the  whole  to  reduce  these 
differentials,  although  in  the  case  of  ex-lake  grain  Philadelphia  was 
allowed  a  differential  of  3  mills  a  bushel  which  it  did  not  pre- 
viously possess.  At  the  time  the  decision  was  given  and  while  the 
evidence  was  being  submitted.  New  York  and  the  southern  ports 
were  loud  in  their  protestations,  but  comparatively  little  was  heard 
from  Boston.  Boston  now  takes  a  prominent  part  in  the  discus- 
sion, supposedly  settled,  by  presenting  a  report  through  its  Chamber 
of  Commerce  committee  on  differential  freight  rates,  in  which  it 
attacks  vigorously  the  findings  of  the  commission.  On  the  questions 
of  fact,  the  reader  will  find  a  sufficiently  full  statement  in  the  ab- 
stract of  this  report  which  is  printed  on  page  139.  The  illuminat- 
ing part  of  this  document  is  the  abuse  which  Boston  aims  at  the 
Commission — and  aims  with  great  accuracy — for  inconsistencies  of 
thought  and  judgment  in  making  its  decision  and  for  an  effort  to 
please  everybody  by  a  compromise  fair  to  nobody.  Boston  accuses 
the  Commission  of  enunciating  as  facts  statements  contradicted  by 
the  evidence  submitted;  of  striving  to  create  an  artificial  division 
of  the  export  traffic  between  the  different  ports:  of  strangling  com- 
petition through  a  so-called  equalization  of  advantages,  and  of  advo- 
cating the  beauties  of  a  healthy  struggle  between  localities  in  one 
paragraph,  while  in  another  paragraph  it  taxes  traffic  from  New 
York  because  New  York  has  advantages  in  the  struggle.  In  one 
place,  says  Boston,  the  opinion  lays  stress  upon  distance  as  the 
most  important  factor,  while  in  another  it  ignores  its  former  view 
and  conceives  it  to  be  of  no  consequence.  The  Boston  committee 
upholds  the  dissenting  opinion  of  Commissioner  Clements 
t  Railroad  Gazette,  May  26,  1905),  and  concludes  with  the  sturdy 
statement  that  Boston  would  prefer  to  rely  upon  its  own  pluck, 
industry  and  foresight  to  secure  its  just  proportion  of  the  export 
traffic;  but  that  if  the  advantages  of  a  port  are  to  be  capitalized; 
if  lack  of  facilities  is  to  command  a  premium  and  their  develop- 
ment is  to  constitute  a  handicap;  if  legislation  is  to  compel  what 
civic  pride,  local  energy  and  liberal  investment  should  command, 
then  Boston  wants  its  fair  share  in  the  distribution  of  favors. 

Entirely  apart  from  the  questions  of  fact  submitted  for  con- 
sideration, who  can  say  that  there  is  any  other  equitable  reason  for 
a  differential  than  its  fundamental  use  as  a  means  for  preventing 
railroad  rate  wars?  The  commission  may  talk  wisely  about  the 
advantage  of  distance,  or  of  grades,  or  of  shipping  facilities,  and 
in  effect  penalize  these  advantages  in  order  to  give  less  favored 
ports  a  chance,  but  everybody  knows  that  the  justice  of  such  a 
decision  lies  only  in  its  convenience.  That  is  where  the  weakness 
of  Boston's  position  lies.  In  the  absence  of  some  kind  of  a  dif- 
ferential basis  for  handling  the  great  export  traffic  in  certain  staple, 
raw  commodities  from  the  West  to  the  Atlantic  ports,  there  have 
always  been  hurtful  rate  wars,  and  there  probably  always  will  be 
hurtful  rate  wars.  These  wars  are  stopped  by  certain  railroads 
getting  together,  in  such  a  way  that  the  Elkins  Act  and  other  Acts 
do  not  notice  them,  and  agreeing  to  live  and  let  live.  When  an 
agreement  of  this  sort  is  made,  openly  or  tacitly,  no  one  is  in  much 
of  a  position  to  complain,  for  the  railroads  sacrifice  just  as  much 
traffic  as  the  ports  do,  by  agreeing  to  any  kind  of  division. 

When  such  a  division  is  made  by  government,  however,  the 
whole  aspect  of  the  case  changes  at  once.  In  this  case  the  decision 
was  an  arbitration  requested  by  the  contracting  carriers,  who  are 
therefore  estopped  from  complaint;  but  should  any  one  desire  a 
practical  and  timely  illustration  of  the  way  Federal  rate  regulation 
would  be  likely  to  work,  let  him  consider  that  th^  decision  of  the 
:ommission,  clearly  representing  its  best  thought  on  the  subject. 
Had  the  weight  and  force  of  statute,  and  was  handed  down  not  at 
the  request  of  the  carriers  but,  at  the  demand  of  some  angry  port 
which  felt  that  it  was  not  receiving  its  share  of  the  traffic.  The 
student  of  economic  condUions  is  invited  to  read  carefully  the  state- 
ment of  what  Boston  now  thinks  of  the  Interstate  Commerce  Com- 
mission, and  then  reflect  how  it  would  be  if  all  the  ports  and  all 
:he  railroads  not  specifically  benefited  were  getting  out  memorials 
ike  that — memorials  filled  with  taunts  and  cogent  arguments  which 
would  be  quite  unanswerable,  were  the  decision  law  instead  of 
irbitration. 


High  speeds  for  long  distances  are  now  very  common  on  English 
and  American  railroads,  and  "record-breaking"  runs  are  reported 
every  few  weeks.  To  what  extent  any  given  performance  does  actu- 
ally surpass  previous  performances  of  the  same  kind  is,  however, 
in  most  cases  hard  to  determine,  and  the  reader  of  the  accounts  is 
likely  to  have  left  in  his  mind  quite  vague  notions  of  what  has  been 
accomplished.  Possibly  the  reader  is  not  annoyed  so  much  as  the 
editor.  Most  readers  have,  we  suppose,  quite  definite  notions  of  the 
speed  capabilities  and  the  actual  performances  of  one  or  more 
locomotives  concerning  which  they  are  individually  well  informed; 
and  as  almost  any  published  record  can  be  so  interpreted  as  to  show 
that  the  other  fellow's  engine  has  not  beaten  one's  favorite,  why. 
there  is  no  occasion  for  anything  but  satisfaction;  but  the  editor, 
with  his  cold  and  lofty  impartiality,  and  his  duty  to  make  an  ac- 
curate comparison,  has  numberless  difficulties.  On  short  runs — 
from  one  to  five  miles — comparisons  are  perplexing  enough,  witb 
the  differences  in  grades,  in  weight  of  train,  size  of  engine,  weather 
conditions  and  other  things;  but  when  it  comes  to  runs  of  100,  200 
and  300  miles  the  differences  in  favoring  and  hindering  conditions 
are,  in  present  circumstances,  beyond  fair  computation,  and  the  stu- 
dent of  records  finds  himself  constantly  in  the  dark.  Possibly,  as 
we  have  said,  the  editor  is  the  only  person  who  cares  anything  about 
this  darkness,  but,  really,  when  it  is  considered  that  these  truly 
notable  performances  are  the  result  of  great  skill,  energy  and  pa- 
tience on  the  part  of  a  large  number  of  men,  it  seems  a  matter  of 
regret  that  the  work  cannot  be  measured  more  accurately  and  by 
universal  standards.  And  if  one  has  in  his  breast  even  a  small  spark 
of  the  sporting  spirit,  he  must  desire  to  see  the  efforts  of  different 
roads  intelligibly  compared.  A  mere  statement  of  the  distance,  rate 
of  speed,  number  of  cars  and  the  allowances  of  time  for  stops  affords 
but  scanty  ground  for  a  discriminating  judgment. 

These  reflections  have  ueen  elicited  by  the  statement  that  on 
July  21  the  westbound  "Pennsylvania  Special,"  with  four  cars,  was 
run  300  miles  on  the  Fort  Wayne  road  at  66.18  miles  an  hour.  This 
includes  three  stops,  which  are  reckoned  to  have  consumed  nine 
minutes.  The  run  was  from  a  point  east  of  Crestline,  Ohio,  to 
Whiting,  Ind.*  Now.  this  is  a  very  interesting  event;  but  whether 
or  not  it  is  a  "world's  record"  is  a  question  concerning  which  one  is 
left  delightfully  uncertain.  The  Lake  Shore  runs  of  June  12  and  13 
were  decidedly  faster,  but  they  were  made  with  3-car  trains.  The 
Lake  Shore  trains  were  run  for  a  special  purpose.  This  300-mile 
dash  was  with  a  regular  train,  done  just  to  make  up  lost  time.  The 
Lake  Shore  times  were  from  start  to  stop;  the  Fort  Wayne  train  ap- 
pears to  have  had  a  flying  start.  The  roads  were,  of  course,  different 
and  there  may  have  been  other  circumstances  which  ought  to  be 
mentioned  in  comparing  the  two  runs. 

The  best  runs  that  we  can  find  for  distances  around  200  miles 
have  been  made  from  Erie  to  Buffalo  on  the  Lake  Shore,  indicating, 
perhaps,  that  the  grades,  curves  and  city  speed-limits  are  particu- 
larly favorable  on  that  line;  but  is  that  really  the  case?  Or,  has 
Engineman  Tunkey  some  knack  (which  he  has  imparted  to  some  of 
his  fellow  runners  on  that  division)  by  which  he  distances  all  com- 
petitors? 

To  have  an  ideal  race  it  would  be  necessary  to  take  a  long 
stretch  of  double  track,  drive  away  all  other  trains,  and  start  the 
locomotives  side  by  side,  as  horses  are  raced.  It  would  be  interest- 
ing thus  to  compare  different  makes  and  designs  of  locomotives,  but 
it  would  be  desirable  to  have  driving  wheels  of  the  same  size  on  all 
of  them,  and  to  have  the  other  conditions  of  the  race,  including  the 
weight  of  the  trains  and  number  of  axles,  bear  equally  on  both 
contestants. 

Shall  we  ever  have  such  a  race?  Probably  not — or  at  least  not  for 
any  great  distance.  It  would  be  too  costly  even  for  a  sporting  mil- 
lionaire. Not  that  our  millionaires  cannot  spare  the  money;  but 
they  can  get  more  satisfactory  entertainment  in  other  ways.  No 
steam  locomotive  has  been  built  entirely  for  speed.  Every  engine  is 
designed  to  haul  a  train.     Indeed,  if  we  consider  speed,  pure  and 

•The  best  speed  that  has  been  made  on  the  Fort  Wayne  road  for  a 
distance  of  'MO  miles  is  71.3  miles  an  hour.  This  was  with  the  special  train 
of  three  cars  which  was  run  from  Chicago  to  Pittsburg.  June  S.  On  the 
same  run  a  distance  of  100  miles  was  traversed  at  the  average  rate  of  77.2 
miles  an  hour,  and  a  distance  of  50  miles  at  79  miles  an  hour.  The  Lake 
Shore  &  Michigan  Southern's  special  of  June  13.  consisting  of  three  cars,  was 
run  325  miles  at  69.53  miles  an  hour:  and  183  miles  (Cleveland  to  Buffalo) 
at  73.2  miles  an  hour.  The  Twentieth  Century  Limited  of  the  Lake  Shore, 
westbound,  on  May  25.  1903,  is  recorded  as  having  made  241.4  miles  (Cleve- 
land to  Elkhart)  at  66,12  miles  an  hour;  but  there  appears  to  have  been  a 
deduction  for  a  .stop  at  Toledo.  This  train  consisted  of  four  cars,  weigblng; 
about  250  tons.  A  writer  in  the  Railroad  Gazette,  of  Sept.  16.  1904,  says 
that  on  Ma.v  9  of  that  year  a  train  of  tive  cars  was  run  from  London  to  Ply- 
mouth. England,  over  the  Great  Western.  246  miles,  at  71). 5  miles  an  boar. 
This  included  one  stop.      The  weight  of  the  cars  Is  not  given. 
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simple,   the  steam  locomotive  lias  not  yet   been  tested   to   its  limit    train 


ited   forward  and  because  of  a  defective  bandhold  be   fell 
Simultaneously,  some  of  the  lumber  which  had  been 


*^ ;,                ,                 ,                .„    ,„„„  ^o,i„  „ith  ihrpp  or  to  the  ground.     Simultaneously,  some  of  tne  lumoer  wnicn  naa  oeen 

over  long  distances,  for  every  long  "•^f^^«, ''«^°  ""f  f.  "f  ^.^J^^^,"  negligently  piled  fell  on  him,  Dreaking  his  arm  so  that  amputation 

more  cars.     The  only  very  fast  run  w.th  less  than  thiee  cars  that  ^_^^  necessary;   wherefore,  he  prayed  the  court  through  his  lawyer 

we  can  recall   is  one  which  was  made  over  the  New  York  Central  ^^   nmij.t   tijg   railroad   company   for   $40,000    damages.     Of   course, 

from  Albany   to   Syracuse  on  September  24,  1895 — 148  miles     with  ^^^.^  ^^^^  ^^^  ^  trespasser.     With  lawyers  who  make  their  living 

two  cars,  in  2  hours  10  minutes,  equal  to  68.23  miles  an  hour;  and  ^^^  contingency  fees  in  eases  of  this  kind  and  with  juries  packed 

that  was  for  eight  years  the  best  record  for  that  distance.     If  no-  ^s  enumerated,  it  is  not  surprising  to  find  a  case  stated  where  a 

body  builds  a  locomotive  for  speed  alone,  we  may  expect  that  the  brakeman   who   lived    in   Kansas,   was   employed    on   the   Atchison. 

automobile  will  beat  it.  one  of  these  days.     Already  an  automobile  Topeka  &  Santa  Fe  and  was  injured  in  Colorado,  moved  to  El  Paso 

has  run  73-..  miles  an  hour  for  50  miles.    This  machine  has  an  ad-  and    established    residence    in    Texas   in   order   to   sue   there.     Not 

vantage  in  its  low  center  of  gravity  and  the  elastic  nature  of  its  iong  ago  a  man  was  convicted  of  subornmg  witnesses,  and  was  fined 

vanrnge  m   iib  io«    ceuiei    ui   b  ay    y   <t  imprisoned.     He  testified:   "Well,  it's  this  way.     Whenever  you 

road  and  its  bearing  on  it.     To  properly  compete  with  it  the  steam  ^^^^  J^^  ^^^.^^^^^  ^.^^^  ^^^  ^^  ^^^  ^p^^  ^^  ^^^.^^  ^^  ^^^  ^.^^  ^^^  ^^^ 


locomotive  will  have  to  leave  oft  its  train  and  lighten  its  tender,  and 
perhaps  do  a  lot  of  other  things. 

We  are  not  writing  for  the  purpose  of  inciting  any  millionaire 
(or  any  railroad  company)  to  devote  money  to  making  better  speed 


the  injured  man  to  sign  a  contract  with  your  lawyer  to  defend  him, 
and  then  you  also  work  up  evidence.     Another  thing  is  that  when 
ever    in    conversation    you    hear    any    man    express    himself 
friendly   to   corporations   you  take  his  name   and   report  it  to  the 


they  might  perhaps  do  more  good  by  developing  a  flying  machine;  lawyer  you  are  working  for,  and  the  name  will  be  scratched  if  11 

we  simply  call  attention  to  one  of  the  reasons  why  steam  engines  do  ever  goes  on  a  jury  list."     The  man  who  engages  in  this  type  ol 

not  go  faster.     But,  whether  we  do  or  do  not  ever  have  racing  of  professional  service  in  Texas  is  known  as  a   booster.     The  Texas 

locomotives  under  equal   conditions,   there  will  be  considerable  in-  daily   press   has   recently   concerned    itself   far   more   than    in   pre 

terest  in  knowing  as  fuUv  as  possible  the  conditions  of  those  races  vious  years  with  this  topic,  and  the  best  papers  are  taking  a  ver, 

^.  ,     ,         ,         ,              •             .,        ,                               ,,         ,„„   ,i,„t  helpful  stand  for  decent  and  honest  trials.     They  are  also  inclmec 

which   do   take   place.      (The   railroad   managers  usually  aver   that  ^^  ^.^^^^^^  ^^^  ^^^^.^^  ^^  ^^^^^^^^  payments  for  actual  hurts.     Fo, 

they  are  not  racing;   but  if  that  is  the  case,  they  ought  to  muzzle  ^^^^^^^    ^-^^  Tvler  Daily  Democrat-Reporter  says:    "A  man  build 

their  advertising  agents.)     Any  one  of  the  "Sunday  Supplement"  ^^^  ^  j^^^^gg  j-^j.  another  falls  from  the  scaffold  and  is  seriously  anc 

newspapers  would,  no  doubt,  be  glad  of  the  opportunity  to  make  a  permanently   injured,   yet  he  never   thinks   of   suing  the  owner   o: 

record    of   the   differences   between   the   Lake   Shore's  500-mile   race  the  house  for  damages.     The  same  man  will  hop  off  a  moving  trait 


course  and  that  of  the  Fort  "Wayne,  for  the  privilege  of  publishing  an 
exclusive  report  of  a  contest  in  speed;  but  the  trouble  would  be, 
probably,  that  the  reporter  would  not  possess  a  sufficiently  discrimi- 
nating judgment.  Wliether  any  competent  railroad  man  is  ready  to 
try  it.  w'e  do  not  know.  A.t  llie  best,  the  task  would  involve  the 
weighing  of  some  dozens  of  handicapping  circumstances  and  condi- 
tions on  each  road;  and  some  all-wise  person  would  have  to  balance 
these.  Possibly  the  task  would  be  found  to  be  so  intricate  as  to 
drive  us  back  to  the  position  of  the  railroad  managers — "we  are  not 
racing." 


and   smash  his  nose  against  the  ground   and   sue  the  company  foi 
damages,  and  nine  times  out  of  ten  he  will  recover." 

The  ambulance  chaser  and  the  shyster  lawyer  will  be  alwayi 
with  us.  but  if  Texas  has  gotten  to  the  point  where  it  sees  that  sucl 
a  state  of  affairs  exists  and  condemns  it  through  its  influentia 
journals,  half  the  battle  is  won.  It  is  hardly  to  be  expected  tha 
the  next  few  years  will  see  progress  in  the  damage  suit  busines 
like  that  from  $223,749  in  1S91  to  $1,873,777  in  1904.  The  genera 
welfare  of  the  state  will  surely  be  benefited  by  the  decline  of  thi 
particular  industry. 


The    Texas    Damage    Suit    Industry. 


Information  to   Carry   Around. 


The  address  on  Texas  damage  suit  cases,  printed  in  this  week's 
paper,  gives  some  examples  of  the  way  the  damage  suit  industry 
is  conducted  that  would  be  most  amusing  if  they  did  not  indicate 
a  state  of  corruption  which,  if  not  actually  connived  at  by  public 
sentiment  in  Texas,  has  at  least  been  allowed  to  assume  much 
greater  proportions  there  than  anywhere  else  in  the  Union.  It  is 
ridiculous  that  railroads  operated  certainly  with  ordinary  care 
and  skill  should  be  obliged  to  pay  in  a  single  year  3.09  per  cent,  of 
their  gross  earnings  in  damages.  The  same  hostility  towards  cor- 
porations in  general  and  railroads  in  particular,  which  has  been 
found  good  politics  in  many  another  state,  seems  to  have  become 
deep-seated  in  Texas,  although  Texas  needs  new  railroads  for 
its  development  as  much  as  any  state  in  the  Union.  There  have 
been  some  recent  evidences  that  the  better  public  spirit  in  Texas 
is  awakening  to  the  injustice  and  short-sightedness  of  these  per- 
petual attacks  on  the  railroads.  For  example,  the  Hunt  County 
(Texas)  Grand  Jury  in  its  report  June  11,  1905,  said:  From  the 
testimony  before  us  we  conclude  that  certain  lawyers  in  Green- 
ville have  secured  before  the  convening  of  court,  a  full  list  of  all 
the  jurors  summoned  for  the  whole  term,  and  have  sent  out  men 
to  notify  all  the  jurors  (these  men  pretending  to  follow  some 
other  business)  and  to  find  out  how  each  juror  stood  on  a  certain 
character  of  cases;  and.  if  unfavorable,  the  cases  these  lawyers 
represented  were  fully  stated  to  the  juror  so  that  he  would  be  dis- 
qualified to  sit  on  the  trial  of  the  case,  and  in  some  instances  the 
jurors  had  been  told  not  to  come  to  court.  Then  the  lawyer  would 
report  to  some  member  of  the  sheriff's  force  the  number  of  men 
who  would  not  be  present  of  those  who  had  been  summoned  as 
jurors  and  would  advise  the  sheriff  to  fill  up  the  panel  with  certain 
specified  men,  and  on  the  Monday  morning  named  these  men  would 
appear  and  get  on  the  jury  for  the  week.  The  Grand  Jury  said  it 
had  further  evidence  that  a  Greenville  lawyer  had  requested  men 
to  be  in  Greenville  on  a  certain  Monday  morning  in  order  to  get 
on  the  jury  when  he  had  cases  to  try;  also,  that  while  the  jury  was 
deliberating  on  the  case  in  which  a  certain  lawyer  was  interested, 
and  when  they  were  no.,  kept  together  at  night,  he  invited  them 
to  go  to  che  opera  house  with  him  at  his  expense. 

This  kind  of  thing  has  been  frequently  pointed  out  by  the  rail- 
roads, but  it  is  unusual  and  encouraging  to  have  it  come  to  the 
notice  of  the  Grand  Jury.  In  one  case  which  is  on  the  court  records 
the  complainant  confessed  that  for  fifty  cents  he  induced  one  of 
the  crew  of  a  freight  train  to  allow  him  to  ride  on  a  car  of  lum- 
ber.    While   getting   back   on    ihe   car   after   a   stop   for   dinner   the 


Heads  of  departments  of  railroads  nowadays  cannot  possibl; 
carry  in  mind  even  the  principal  information  pertaining  to  variou 
details  of  their  departments,  although  the  extent  to  which  one  i 
able  to  do  so  is  an  important  factor  in  the  successful  administratioi 
of  his  department.  As  long  as  he  is  in  his  office  there  may  be  littl 
or  no  necessity  for  the  exercise  of  such  ability.  Away  from  head 
quarters,  however,  there  may  be  and  usually  is  constant  need  fo 
various  facts  and  information  pertaining  to  department  affairs 
To  have  essential  data  of  this  nature  arranged  in  some  form  s 
as  to  be  immediately  and  quickly  available  would  be  highly  usefii 
under  such  circumstances.  And  it  is  comparatively  an  easy  mai 
ter  to  have  this  information  prepared  in  some  compact  and  conv( 
nient  shape  to  carry  around.  By  tabulation  and  orderly  classiflcf 
tion  and  arrangement  of  data,  a  great  mass  of  information  can  b 
condensed  into  comparatively  small  compass.  A  lesson  can  b 
taken  from  the  engineering  pocket  books  in  this  respect.  We  knoi 
of  a  Superintendent  of  Motive  Power  who  has  an  admirable  pla 
of  this  sort.  He  makes  use  of  a  loose-leaf,  leather-bound,  mai 
ginal-indexed  book,  having  pages  4^,4  x  7%,  the  size  being  coi 
venient  for  the  coat  pocket.  An  examination  of  this  volume  n 
veals  data  comprehending  practically  all  vital  information  pei 
taining  to  his  car  and  locomotive  departments.  Among  other  thing 
is  a  table  of  the  total  number  of  men  in  his  employ  classified  b 
stations,  or  points,  showing  monthly  salary  or  hourly  rate  fo 
each;  a  list  of  the  total  number  of  men  at  each  point  by  month 
and  the  number  at  all  points  classified  by  occupations;  shop  an 
office  total  payrolls  by  divisions  and  months,  also  by  stations; 
recapitulation  of  locomotives  by  divisions,  showing  tlie  number  an 
kind  on  each,  whether  working,  in  shop  or  waiting,  etc.;  a  compar; 
five  statement  of  motive  power  department  expenses  and  result: 
by  months;  locomotive  performances  on  coal  and  oil;  car  mileag 
and  cost  of  repairs  to  passenger  and  freight  cars  by  months;  cos 
of  certain  shop  operations;  costs  of  important  supplies,  of  pari 
of  cars  and  locomotives,  and  of  labor  of  applying;  tractive  powe 
of  the  varioiis  types  and  classes  of  locomotives  owned,  their  toi 
nage  rating,  horse-power,  principal  dimensions,  names  of  builder 
etc.;  and  a  large  amount  of  other  such  information  ready  to  han 
not  only  for  his  own  constant  reference,  but  to  enable  him  to  su] 
ply  instantly  any  information  asked  for  regarding  his  departmer 
in  conferences  with  his  superior  officers. 

The  wisdom  and  advantage  of  some  such  practice  is  too  evider 
to  need  argument.  A  busy  officer  might  probably  feel  that  he  hs 
not  the  time  to  prepare  such  a  book  and  keep  it  up  to  date.  Th£ 
is  not  necessary,  however,  as  the  work  should  be  delegated  to  som 
subordinate  in  the  office  whose  duty  it  would  be  to  regularly  prepai 
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current  data,   and  to   make  such   revisions   in  tlie  permanent  data 
as  may  be  necessary  from  time  to  time. 


A  press  despatch  says  that  the  Pennsylvania  has  issued  orders 
"that  hereafter  the  water  supply  for  passenger  cars  must  be  handled 
by  men  wearing  white  gloves  and  white  duck  overalls,  which  must 
at  all  times  be  clean.  The  object  is  to  insure  that  the  water  shall 
be  free  from  contamination." 

Good!  That  would  be  an  excellent  idea  on  many  roads  that  we 
could  name.  And  on  some  of  them  the  present  practice  suggests 
the  desirability  of  sundry  other  improvements:  such  as  galvanized 
iron  pails  not  brown  with  sediment  (or  age);  ice-barrows  clean 
enough  to  be  distinguishable  from  grease- receptacles;  drinking  cups 
of  such  material  and  color  that  the  pas.senger  can  see  for  himself 
that  they  are  clean,  and  not  be  obliged  to  take  them  on  faith;  men 
who  in  handling  water  and  ice  will  have  clean  hands  as  well  as 
clean  clothes.  Many  men  are  so  innocent  of  any  notion  of  strict 
cleanliness  that  their  conduct  is  laughable.  One  observed  by  the 
writer  the  other  day  came  into  a  coach  at  a  division  terminal  and, 
removing  the  cover  of  the  drinking-water  tank,  felt  for  the  surface 
of  the  water  with  his  hand,  to  see  if  there  were  need  of  replenishing 
the  supply!  This  was  nothing  very  dangerous,  either  to  the  pros- 
pective consumer  of  water  or  to  the  microbes  disturbed  by  the  un- 
ceremonious inspection;  but  a  trifle  funny.  Why  not  have  a  glass 
front  in  water-receptacles?  Of  course,  all  this  has  to  do  with  super- 
ficialities, after  all.  The  most  important  assurance  to  be  given  to 
the  passenger  is  that  the  drinking  water  is  clean  and  pure  at  the 
point  where  it  is  procured;  and  as  a  constantly  increasing  propor- 
tion of  our  passengers  live  in  cities,  where  suspicion  of  the  quality 
of  water  becomes  second  nature,  it  will  not  be  strange  if  the  demand 
for  purity  and  cleanliness  increases. 


way  Congress ;  and  it  makes  a  book  of  400  pages,  about  5  in.  x  7  in. 
An  abstract  of  the  main  parts  of  Mr.  Riebenack's  paper  was  given  in 
the  Railroad  Gazette  of  January  6  last,  having  been  condensed  by 
the  author  for  an  address  before  the  National  Civic  Federation.  Mr. 
Riebenack's  material  was  gathered  from  all  countries  in  the  world 
using  the  English  language,  that  being  the  scope  of  his  inquiry  as 
laid  down  by  the  Congress;  and  he  gives  the  data  classified  by  coun- 
tries. In  the  United  States  he  had  responses  from  140  roads,  and  in 
Great  Britain  and  Ireland  from  34.  The  present  work  is  systemati- 
cally arranged  and  elaborately  indexed,  and  it  covers  not  only  ordi- 
nary relief  and  insurance  associations  and  departments,  but  every- 
thing concerning  pensions,  hospital  service  and  libraries,  and  much 
information  about  the  Young  Men's  Christian  Association  and  the 
railroad  brotherhoods.  The  book  appears  to  have  been  published  by 
Mr.  Riebenack  himself. 


NEW    PUBLICATIONS. 


The  Oi(jaiii;ali'iii  nf  Occiin  Cowmcrcf.  By  J.  Uussell  Smith,  rb.  D..  Instruc- 
tor in  Commerce.  Unlversitv  of  Perinsvlvania.  rublisbed  (or  tbe  Uni- 
versity. Pliil.-Klelphia,  lliri.-,  :  '  CJinn  &  Co..  20  Beacon  Street,  Boston,  Mass.. 
Selling  Apents.       l")j  pages,  (ilixlu  in.:     witli  a   Map. 

Dr.  Smith  has  given  a  very  careful  and  a  very  full  discussion  of 
a  branch  of  transportation  which  has  not  received  the  attention  it 
deserves.  He  gives  by  far  the  best  account  we  have  seen  of  the 
charter  traffic,  which  forms  so  important  a  part  of  ocean  communica- 
tion. By  including  in  his  book  a  statement  of  the  trades  which  are 
respectively  adapted  for  line  steamers  and  for  charter  steamers  and 
by  going  fully  into  the  economics  of  each  of  these  types  of  ships,  he 
shows  that  in  the  vast  majority  of  the  many  hundred  of  ports  upon 
the  ocean  the  bulk  of  the  commerce  is  limited  to  a  very  small  variety 
of  articles,  often  a  single  article;  and  that,  again,  is  only  shipped 
during  a  part  of  the  year.  It  is  most  likely  to  be  a  raw  product, 
cheap  and  heavy,  which  must  be  carried  at  as  low  a  rate  as  possible. 
This,  then,  is  not  work  that  can  be  done  by  the  carefully  organized 
line  of  vessels.  This  simpler,  unorganized  and  cheaper  service  falls 
to  the  independent  vessel  that  is  for  hire  and  works  as  a  unit  wher- 
ever there  is  work  to  be  done.  Such  vessels  carry  a  large  share  of 
the  world's  trade,  and  are  utilized  for  any  trade  that  may  go  in 
shipload  lots.  Economy  is  much  more  to  be  desired  than  speed  in 
their  operation.  For  example,  the  Baron  Eldon,  built  in  1899,  with 
a  dead  weight  capacity  of  6,100  tons,  burns  only  22  tons  of  coal  a 
day  at  nine  knots,  which  is  at  present  about  the  equilibrium  in  speed, 
above  which  additional  speed  costs  more  in  outlay  than  it  adds  in 
income,  and  below  which  a  lessened  speed  costs  more  in  loss  of  earn- 
ing power  than  it  saves  in  operating  expenses.  Dv.  Smith  describes 
in  great  detail  the  exact  way  in  which  this  charter  traffic  is  handled, 
and  it  is  extremely  interesting  to  read  of  the  competition  for  tem- 
porary cargoes  at  ports  in  odd  corners  of  the  world  and  01  the  routes 
which  are  planned  so  as  to  afford  the  ship  a  back  haul,  if  possible. 
Chapter  3  is  devoted  to  line  traffic  as  compared  with  charter  traffic, 
and  gives  the  general  rules  clearly  and  fully.  Chapter  4,  on  ocean 
freight  rates,  explains  the  tendencies  of  these  rates,  and  among 
other  interesting  things  recounts  how  the  quick  return  of  prosperity 
from  a  period  of  depression  occurring  in  1898  and  1899,  at  the  same 
time  with  the  onset  of  the  Boer  war.  which  took  a  large  amount  of 
tonnage  out  of  ordinary  service,  caused  a  great  demand  for  vessels 
and  occasioned  much  new  construction,  an  over-production  of  which 
has  kept  the  traffic  very  dull  ever  since.  There  are  also  interesting 
chapters  on  the  leading  steamer  routes,  on  coal  supply  and  coaling 
stations,  the  effects  of  the  Panama  Canal  on  trade  routes,  the  com- 
petition of  steam  with  sailing  vessels,  etc.  We  know  of  no  other 
book  that  gets  the  salient  points  of  the  rules  of  ocean  commerce 
into  such  small  space  and  expresses  them  so  clearly. 


TRADE  CATALOGUES. 


Draft  Gear. — The  Bradford  Draft  Gear  Co.,  Chicago,  has  a  new 
design  of  spring  draft  gear,  and.  has  issued  a  catalogue  illustrating 
and  describing  it.  It  is  made  with  one.  two,  three  or  four  parallel 
springs,  the  three-spring  design  being  the  standard  gear.  The 
;jreatest  amount  of  space  is  therefore  devoted  to  the  latter,  all  of 
the  details  being  illustrated  and  fully  described.  There  are  two 
half-tones  from  photographs  showing  a  four-spring  gear  applied  to 
the  steel  underframe  ot  a  Union  Tank  Line  car.  Other  designs,  in- 
cluding twin-spring  for  low-bodied  cars,  designs  for  passenger  cars, 
locomotive  pilots  and  elevated  railroad  cars  are  shown,  also  a  de- 
sign of  friction  gear.  There  is  also  a  copy  of  a  report  by  Prof. 
Goss,  of  Purdue  University,  covering  tests  of  two  Bradford  gears 
under  static  load. 

Xeic  Xevada. — The  passenger  department  of  the  Southern  Pa- 
cific has  issued  a  pamphlet  of  65  pages,  profusely  illustrated.  In 
which  the  future  of  the  State  of  Nevada  is  set  forth  in  the  glowing 
terms  of  the  land  promoter.  It  contains  a  large  amount  of  in- 
formation on  the  agricultural  and  mineral  resources  of  the  state, 
the  irrigation  projects  now  under  way  and  statistics  of  the  prin- 
cipal cities  and  towns  in  the  state. 


Electric  Railroad  Construction. — J.  G.  White  &  Co.,  New  York, 
are  distributing  an  announcement  of  the  organization  of  the  Cana- 
dian White  Company.  Lim..  ot  Montreal,  to  carry  on  an  engineering 
and  general  contracting  business  in  Canada.  The  announcement 
contains  a  partial  list  of  the  work  now  under  contract  by  J.  G. 
White  &  Co..  of  New  York. 


Dielectric  Products. — A  little  pamphlet  issued  by  the  Dielectric 
Manufacturing  Co..  St.  Loiiis,  Mo.,  gives  prices  of  insulating  mate- 
rials made  by  that  company.  It  is  rather  more  than  a  price  list, 
describing  briefly  the  properties  and  advantages  of  some  of  the 
special  products.  The  pamphlet  is  a  neat  piece  of  work  both  in 
design  and  composition. 

Reinforced  Concrete. — The  Cummings  Structural  Concrete  Co., 
Pittsburg,  sends  a  pamphlet  telling  of  the  advantages  of  reinforced 
concrete  in  general  and  describing  some  interesting  patented  meth- 
ods of  construction  used  in  the  Cummings  system.  It  also  gives 
measurements  and  details  of  several  structures  built  on  this  system 
by  R.  A.  Cummings. 

Rooftnff.—The  Standard  Paint  Co.,  New  York,  sends  the  July 
issue  of  The  Exchange.  This  number  emphasizes  the  economy  in 
painting  Ruberoid  roofing  every  few  years  with  Ruberine,  as  only 
in  this  way  can  the  user  get  the  best  service  out  of  the  roofing.  As 
usual,  it  devotes  considerable  space  to  suggestions  to  agents. 


Turret  Lathes. — The' latest  bulletin  of  the  Gisholt  Machine  Co., 
Madison.  Wis.,  describes  the  wing  rest  or  auxiliary  tool  post 
holder  which  is  supplied  on  Gisholt  turret  lathes  when  specified. 
The  attachment  is  a  useful  and  convenient  one  for  turning  pieces 
of  extra  length  or  diameter. 


Electric  Generating  Sets.— The  Crocker-Wheeler  Co.,  Ampere, 
N.  J.,  is  distributing  Bulletins  Nos.  56  and  57  describing  small  gen- 
erator sets  from  2V:!  k.w.  to  21  k.w.  capacity.  These  sets  have 
Crocker-Wheeler  dynamos  and  are  furnished  either  with  Forbes 
engines  or  with  Case  engines. 

Railroad  Employees  and   Rate  Regulation. 


lluUiray  jfroi  i'li  lit  Iii-^titittiuiis.  Reliet  and  Insurance  Departments,  Pensions. 
Hospitals  Savings  Funds.  Libraries  and  otber  Welfare  Worlt  on  Railroads 
in  Englisli-Speaking  Countries.      I'ublished  by  M.  Riebenack.  Pbiladelphia. 

This  is  a  reprint,  amplified  with  much  additional  matter,  of  the 
paper  prepared  by  Mr.  Max  Riebenack.  Comptroller  of  the  Pennsyl- 
vania Railroad,  for  the  Seventh  Session  of  the  International  Rail- 


The  following  extract  from  a  recent  issue  of  the  Railroad  Train- 
men's Journal  shows  that  three,  at  least,  of  the  brotherhoods  of 
railroad  employees  are  in  accord  v.ith  the  attitude  taken  by  Lucius 
Tuttle,  President  of  the  Boston  &  Maine,  in  his  address  last  spring 
in  which  he  pointed  out  that  Federal  rate  regulation  was  certainly 
undesirable  from  the  standpoint  of  the  employee: 

The  leading  organizations  of  railroad  employees  have  taken  a 
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position  to  (lie  pftect  that  it  would  be  unwise  and  unbusinesslike 
to  arm  any  government  commission  with  the  authority  to  prose- 
cute, defend  and  judge  so  important  a  matter  as  the  rate  that  shall 
be  paid  for  the  transportation  of  freight  on  our  railroad  systems. 
The  right  of  supervision,  the  power  to  demand  and  enforce  fair 
treatment  to  shippers,  and  other  rights,  that  are  clearly  within  the 
power  of  government  are  not  questioned.  It  is  the  proposition  to 
place  in  the  hand.s  of  a  commission,  the  members  (ft  which  have 
no  training  in  railroad  operation  and  who  do  not  know  the  necessi- 
ties of  rate  making,  the  full  power  to  make  a  rate,  bring  their  own 
arguments  to  defend  it,  enforce  their  decision  and  practically  oper- 
ate a  railroad  without  being  responsible  for  the  results  to  the  com- 
pany. As  railroad  employees  we  know  that  when  railroad  revenues 
are  affected  we  must  assist  to  make  good  the  reduction.  We  do  not 
anticipate  wage  reduction  but  we  can  reasonably  look  for  increased 
burdens  that  are  difBcult  to  oppose  in  the  operation  of  any  business 
where  perfected  machinery  and  public  demand  make  it  possible. 

The  position  of  the  Brotherhood  of  Locomotive  Engineers  was 
thus  expressed  in  its  official  publication:  We  believe  the  Esch- 
Townsend  bill  will  have  to  be  very  much  modified  before  it  can 
pass  the  Senate;  but  every  sub-division  of  the  B.  &  L.  E.  in  the 
states  should  take  an  interest  in  this  subject,  which  they  ought 
to  feel  is  very  near  to  them,  for  the  interest  of  the  railroads,  in 
a  large  sense,  is  their  interest,  not  that  it  would  result  in  the  re- 
duction of  wages,  but  would,  in  all  probability  deter  any  advance 
and  would  likely  make  it  more  difficult  to  sustain  what  we  have, 
and  it  would  be  a  good  move  either  to  see  or  write  each  Congress- 
man and  Senator,  and  express  disapproval  of  any  measure  which 
would  take  from  the  railroad  management  the  rate-making  power. 
Let  the  law  be  amended,  if  necessary,  to  give  the  commission  power 
to  cure  such  evils  as  are  complained  of,  and  give  it  unqualified 
authority  to  enforce  the  Interstate  Commerce  law. 

The  Order  of  Railway  Conductors  made  its  position  known 
in  the  following  resolutions  passed  by  the  recent  convention: 

Resolved.  That  we  respectfully  represent  to  Congress  the  inad- 
visability  of  legislation  vesting  in  the  hands  of  a  commission  power 
over  railroad  rates,  now  lower  by  far  in  the  United  States  than  in 
any  other  country;  that  this  low  cost  of  transportation  is  the  re- 
sult of  the  efficiency  of  American  railroad  management  and  opera- 
tion, which  have  built  up  the  country  through  constant  improve- 
ment in  service  and  development  of  territory,  while  at  the  same 
time  recognition  has  been  given  to  the  value  of  intelligence  among 
employees,  in  contrast  to  foreign  methods  where  high  freight  rates 
and  lowest  wages  for  employees  obtain;  that  the  freight  rates  of 
this  country  average  only  2  per  cent,  of  the  cost  of  articles  to  the 
consumer,  thus  making  the  freight  rate  an  insignificant  factor  in 
the  selling  price,  numerous  standard  articles  being  sold  at  the  same 
price  in  all  parts  of  the  country;  and  be  it  further 

Resolved,  That  regulation  of  rates  by  a  government  body  would, 
in  the  opinion  of  this  convention,  result  in  litigation  and  confusion, 
and  inevitably  tend  to  an  enforced  reduction  of  rates  irrespective 
of  the  question  of  the  ability  of  the  railroads  to  stand  the  reduction, 
especially  in  view  of  the  increased  cost  of  their  supplies  a'nd  mate- 
rials; and  be  it  further 

Resolved,  That  the  proposed  legislation  is  not  in  harmony  with 
our  idea  of  the  spirit  of  American  jurisprudence,  inasmuch  as  it 
contemplates  that  a  single  body  shall  have  the  right  to  investigate, 
indict,  try,  and  condemn,  and  then  enforce  its  decisions  at  the 
cost  of  carriers,  pending  appeal,  which  is  manifestly  inequitable; 
and  that  if  there  is  to  be  legislation  on  this  subject  it  should  be 
anch  as  would  secure  and  insure  justice  and  equity,  and  preserve 
equal  rights  for  all  parties  concerned,  but  in  view  of  the  facts,  legis- 
lation affecting  rates  is  not  called  for  at  this  time,  and  would  be 
inadvisable. 

The  Brotherhood  of  Railroad  Trainmen  made  its  position  known 
through  the  adoption  of  the  report  of  its  committee  on  reports  of 
Grand  Lodge  officers,  at  its  recent  convention  held  at  Buffalo,  N. 
Y.,  May,  1905,  which  reads,  in  part,  as  follows: 

The  usual  acceptance  of  tl^e  term  "rate  regulation"  is  rate  re- 
duction. Regulation  of  freight  rates  is  never  thought  of  as  to  be 
applied  to  raising  a  prevailing  rate  by  the  power  of  a  court  or 
commission.  The  real  issue,  then,  of  rate  regulation  is  one  of  rate 
reduction,  which  means  a  loss  of  revenue  to  the  railroad  companies, 
and  just  how  far  reaching  this  loss  would  be  is  a  matter  for  con- 
jecture. 

The  proposition  now  before  the  people  of  the  United  States  is 
one  that  proposes  to  clothe  the  Interstate  Commerce  Commission 
■with  the  power  to  make  a  rate,  and  to  permit  the  railroad  com- 
panies, or  the  shipper,  to  appeal  to  a  court  if  the  rate  fixed  is 
not  regarded  as  fair.  With  this  proposition  there  naturally  goes 
an  arbitrary  power  to  fix  a  rate  without  holding  the  Commission 
responsible  for  disadvantageous  results.  The  controlling  idea,  which 
is  to  take  from  the  railroad  companies  what  rights  they  have  under 
existing  laws  for  their  protection  in  fixing  and  maintaining  a  maxi- 
mum rate,  is  decidedly  unfair. 

This  organization  does  not  stand  as  an  apologist  for  railroad 


wrongdoing,  or  as  a  champion  of  the  railroad  corporations  as  against 
the  rights  and  interests  of  the  general  public.  It  does  not  seek  to 
interfere  between  the  railroad  companies  and  the  public  in  the 
proper  administration  of  iaw.  It  believes  that  there  have  been 
abuses  in  railroad  rate  making  and  maintenance  that  have  discrimi- 
nated against  certain  interests,  and  in  favor  of  other  interests,  which 
were  positively  wrong  and  should  be  discontinued,  and  which,  we 
think,  can  be  done  under  the  laws  as  we  now  have  them.  Practices 
of  discrimination  are  not  condoned,  but  there  is  a  remedy  for  them 
within  the  present  law.  Its  application  vv-ould  be  a  far  different 
matter  from  authorizing  any  court,  or  commission,  with  the  power 
to  fix  a  rate  regardless  of  the  effect  of  such  a  rate  on  the  business 
operation  of  the  railroad  company  affected. 

We  believe  the  laws  should  be  enforced  against  discrimination, 
rebates  and  preferentials,  thus  insuring  fair  and  equal  treatment 
to  all  concerned,  but  we  do  not  believe  in  empowering  any  com- 
mission with  the  authority  to  make  a  rate.  As  railroad  employees, 
we  feel  that  the  railroad  companies  must  be  protected  from  imposi- 
tion and  unfair  legislation,  and  be  allowed  to  manage  their  busi- 
ness fairly  to  the  end  that  good  service  and  wages  be  maintained, 
and  a  fair  profit  on  railroad  investment  be  assured. 


Reinforced   Concrete   Passenger  Tunnel — C.    R.   R.   of   N.  J. 


The  accompanying  illustrations  show  the  plans  of  a  reinforced 
concrete  passenger  subway,  or  tunnel,  which  the  Central  Railroad 
of  New  Jersey  is  now  building  under  its  main  line  at  Netherwood, 
N,  J.  The  tunnel  proper  is  96  ft.  long  by  6  ft.  wide  at  the  base  and 
has  a  maximum  height  of  about  7  ft.  8  in.  The  side  walls  have  a 
maximum  width  of  3  ft.  at  the  base  and  a  minimum  width  of  2  ft. 
3  in.  at  the  top.  They  are  reinforced,  as  indicated  in  the  cross 
section,  by  %-in.  medium  open  hearth  steel  rods.     The  roof  is  rein- 


Plan    and    Elevation    of    Temporary    Trestle,    Concrete-Steel    Pas- 
senger Subway,  C.  R.  R.  of  N.  J. 

forced  with  expanded  metal  and  12-in.  I  beams  placed  at  22-in.  cen- 
ters, resting  on  SO-lb.  rails.  The  I  beams  are  held  in  position  by 
means  of  three  1,2  in.  x  4  in.  flat  iron  strips,  as  shown.  The  founda- 
tion for  the  floor  consists  of  Tii.  in.  of  concrete  laid  on  a  broken 
stone  foundation.  The  finished  surface  of  the  flooring  and  steps  is 
of  1  in.  cement  mortar  composed  of  one  part  Portland  cement  and 
two  parts  sand.  To  give  this  finish  a  dark  color  2  lbs.  of  lamp  black 
is  mixed  with  every  barrel  of  cement.  The  concrete  in  the  founda- 
tion and  abutments  to  elevation,  and  in  all  retaining  walls  and 
foundations  for  steps  and  flooring  is  composed  of  1  part  cement. 
21/^  parts  sand  and  5  parts  broken  stone.  The  concrete  in  the  roof 
of  the  tunnel  is  of  1  part  cement,  2  parts  sand  and  4  parts  broken 
stone.  The  stone  in  the  concrete  for  the  footing  courses  is  of  trap 
rock  and  does  not  exceed  l^-j  in.  in  any  direction.  Stone  not  ex- 
ceeding 1  in.  in  any  direction  was  used  for  the  concrete  in  the  floor, 
steps,  retaining  walls,  abutments  and  the  roof  of  the  tunnel.  The 
expansion  joints  are  located  as  shown  in  the  illustrations  and  the 
adjacent  portions  of  the  wall  are  separated  by  two  layers  of  building 
paper.  The  outer  surface  of  the  structure,  as  indicated  in  the  draw- 
ing, is  water-proofed:  the  water-proofing  being  applied  as  follows: 
First,  a  hot  coating  of  "Hydrex"  compound  was  applied;  this  was 
allowed  to  thoroughly  dry.  and  four  layers  of  Hydrex  water-proofing 
felt,  laid  shingle  fashion,  was  cemented  together  by  hot  Hydrex 
compound.  A  ledge,  or  shoulder,  is  formed  in  the  side  walls  of  the 
steps  under  which  shoulder  the  water-proofing  is  fiashed,  so  as  to 
prevent  water  from  getting  in  behind  the  water-proofing.  The  drain- 
age system — which  is  one  of  the  most  important  features  in  connec- 
tion with  subway  work — is  well  taken  care  of.  It  consists  of  catch- 
basins,  located  as  shown,  connected  with  4-in.  drain  pipes  to  a  6-in. 
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main  drain  pipe  liaving  a  rake  of  2.15  ft.  in  100  ft.  and  an  outlet 
210  ft.  from  tlie  mouth  of  the  subway.  All  pipe  is  salt  glazed  vitri- 
fied stoneware  sewer  pipe.  The  pipe  outside  of  the  steps  and  tunnel 
bottom  is  joined  by  caulking  the  sockets  with  rope-yarn  gaskets  and 
then  filling  with  cement  mortar  of  one  part  of  cement  and  two  parts 
of  sand.  All  pipes  under  the  steps  and  floor  of  the  tunnel  are  laid 
with  open  joints.  Five  electric  lights  are  placed  in  the  tunnel  as 
shown  in  the  illustration.  The  center  light  is  wired  separately 
from  the  others,  and  the  wires  for  this  light  are  arranged  so  that 
it  can  be  turned  on  by  a  switch  in  the  ticket  office  of  the  station. 
The  other  four  lights  are  on  one  circuit  and  are  also  arranged  to  be 
turned  on  and  off  from  the  stotion.  The  wires  for  the  lights  are 
carried  in  a  loricated  conduit  of  1  in.  inside  diameter,  built  in  the 
concrete  walls  of  the  tunnel.  In  other  subways  along  the  line  of 
the  C.  R.  R.  of  N.  J.  ordinary  16  c.  p.  incandescent  lamps  held  in 
sockets  and  projecting  out  into  the  subway  are  used.  Considerable 
annoyance  has  been  occasioned  by  the  frequent  breaking  of  these 
lights,  and  to  overcome  this  the  lights  in  the  Netherwood  subway 
are  to  be  made  as  shown  in  the  detailed  drawing,  and  placed  in 
recesses  in  the  walls  of  the  tunnel.  To  facilitate  work  in  the  sub- 
way during  the  construction  the  four  main  tracks  had  to  be  raised 
12  in.  and  carried  on  a  temporary  trestle  made  as  shown  in  the 
accompanying  illustration.  For  the  above  illustrations  and  informa- 
tion we  are  indebted  to  Joseph  0.  Osgood,  Chief  Engineer.  C.  R.  R. 
of  N.  J.,  in  whose  office  the  subway  was  designed. 


The  North-Western's  New  Line  to   Milwaukee. 

The  Chicago  &  North-Western  has  three  lines  out  of  Chicago. 
One  runs  due  west  to  Omaha,  another  northwest  to  St.  Paul  and 
Minneapolis,  and  the  third  north  along  the  lake  shore  through 
Milwaukee.  All  three  leave  the  city  as  double-track  lines.  From 
Wells  street  station  to  Clybourn  Junction,  three  miles  out.  the  latter 
two  are  combined  as  a  four  track  line.  The  road  has  its  heaviest 
suburban  traffic  on  the  lake  shore  line,  which  traverses  an  almost 
continuous  series  of  populous  suburban  towns  all  the  way  to  Mil- 
waukee. The  freight  and  through  passenger  traffic  on  this  line  is 
also  extremely  heavy,  and  long  ago  the  combined  traffic  had  attained 
a  volume  that  taxed  its  two  tracks  beyond  their  capacity,  particu- 
larly r,t  the  south  end.  where  the  suburban  traffic  is  densest. 

The  first  measure  of  relief  to  be  adopted  was  the  building  of 
the  Mayfair  cut-ott'  some  15  years  ago.  As  will  be  seen  from  the 
accompanying  map.  it  leaves  the  main  line  at  North  Evanston.  run- 
ning southwest  to  Mayfair  Junction  and  south  to  large  freight 
yards  at  40th  street.  Chicago,  enabling  all  through  freight  traffic  to 
be  diverted  from  the  very  busiest  portion  of  the  main  line,  to  the 
40th  street  yards,  and  through  them  south  to  Wood  street  yard 
when  necessary. 

As  the  growing  volume  of  suburban  traffic  extended  northward, 
further  relief  became  necessary,  and  it  was  first  proposed  to  build  a 
third  track  as  far  as  Lake  Forest.  However,  this  plan  was  aban- 
doned in  favor  of  the  construction  of  a  third  and  fourth  track 
from  Lake  Bluff  southward  a  short  distance  west  of  the  existing 
line  to  juncture  with  the  Mayfair  cut-off,  which  enabled  through 
passenger  and  freight  traffic  to  be  diverted  from  the  shore  line  be- 
tween Lake  Bluff  and  Chicago.  This  new  line,  built  two  years 
ago  as  the  Chicago  Northern,  is  22.2  miles  long. 

But  the  line  north  of  Lake  Bluff  soon  evidenced  the  need  of  en- 
larged capacity.  The  Rockford  line,  or  Kenosha  division  as  it  is 
known,  joins  the  Milwaukee  division  at  Kenosha.  Wis.,  52  miles 
north  of  Chicago.  This  branch  line  contributes  a  considerable  traf- 
fic, the  ice  business  in  the  summer  time  being  particularly  heavy 
as  the  line  traverses  a  lake  region  where  a  large  amount  of  ice  is 
harvested.  In  order  to  avoid  interference  with  the  passenger  traffic 
as  much  as  possible,  which,  of  course,  is  heaviest  in  the  day  time 
on  account  of  the  suburban  trains,  as  many  as  possible  of  the  freight 
trains  were  run  at  night.  But  the  situation  was  far  from  satis- 
factory and  it  was  therefore  decided  to  extend  the  third  and  fourth 
tracks  through  to  Milwaukee. 

The  idea  at  first  was  to  have  these  tracks  adjacent  to  the  exist- 
ing line,  but  this  was  abandoned  for  several  reasons.  One  was  the 
presence  of  several  small  cities  on  the  line,  such  as  Kenosha,  Ra- 
cine, etc..  where  additional  right-of-way  across  the  town  would 
have  to  be  bought  at  large  expense.  Also  the  multiplication  of 
grade  crossings  at  these  places  was  a  serious  objection.  Further- 
more, an  investigation  showed  that  by  building  this  third  and  fourth 
track  as  a  separate  line  a  short  distance  west  of  the  shore  line, 
not  only  could  much  lighter  maximum  grades  be  ot)tained,  enabling 
larger  tonnage  trains  to  be  hauled,  but  also  all  towns,  with  their 
accompanying  grade  crossings,  would  be  avoided  and  with  them 
the  need  of  frequently  reducing  speed  or  stopping  whether  traffic 
and  operating  conditions  required  it  or  not. 

The  new  line,  work  on  which  began  May  1st,  is  about  53  miles 
long,  and  it  probably  comes  as  near  to  being  an  air  line  as  any  equal 
length  of  road  in  this  part  of  the  country.  Starting  from  Chicago 
and  State  Line  Junction  on  the  Chicago  Northern,  a  mile  and  a 
half  southwest  of  Lake  Bluff  and  about  a  mile  west  of  the  shore 
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line  it  runs  northwest  on  a  nine  mile  tangent  to  a  point  3%  miles 
west  of  the  latter,  where  13  deg.  of  30-min.  curve  occurs.  There  is 
then  a  13  mile  tangent  followed  by  6  deg.  of  30-min.  curve;  a  10 
mile  Ungent  and  7  deg.  of  30-min.  curve:  a  4^:;  mile  tangent  and 
4  deg  of  30-min.  curve:  a  7  mile  tangent  and  12  deg.  of  30-min. 
curve-  then  five  miles  of  tangent  to  connection  with  the  Milwaukee 
division  near  St.  Francis,  three  miles  from  the  Milwaukee  sta- 
tion From  this  point  the  new  line  continues  as  third  and  fourth 
tracks  of  the  Milwaukee  division  on  tne  old  right-of-way  as  far  as 
the  Bay  View  interlocker  just  south  of  Kinnikinnick  river,  wh£re 
there  is  a  double-track  bridge.  The  work  in  Illinois  is  being  done 
under  the  name  of  the  Chicago  &  State  Line  Railway,  while  that  in 
Wisconsin  is  under  the  name  of  the  Milwaukee  &  State  Line  Rail 

way.  The  former  ha; 
16 1.,  miles  and  the  lattei 
practically  36  miles,  in 
eluding  the  tw'o  mile; 
from  St.  Francis  to  Baj 
View,  making  somethinf 
less  than  53  miles  total 
As  would  naturally 
be  inferred,  the  work  o: 
most  of  the  line  is  moder 
ate.  The  maximum  gra 
dient  is  Vio  of  one  pe 
cent.,  or  15  ft.  to  thi 
mile,  against  Vio  ot  oni 
per  cent,  on  the  old  line 
The  curves,  as  alread: 
stated,  are  all  30  min 
There  are  several  fairl; 
heavy  cuts  and  fills.  Oi 
the  first  three  miles  fron 
the  south  end  there  i 
heavy  borrow  work.  Fo 
the  next  five  miles  th 
work  is  light,  but  at  mil 
eight  there  is  a  56,000  yc 
cut.  In  miles  nine  an 
ten  there  are  two  cut 
aggregating  about  100,00 
yds.  Mile  12  has  a  S3 
000  yd.  cut.  miles  16.  an 
17  have  each  a  56,000  yi 
cut,  and  19  and  20  eac 
55,00(1  yd.  cuts.  The  nes 
IS  miles  is  all  moderat 
work,  but  miles  4S  and  4 
have  a  190,000  yd.,  fil 
and  49  and  50  a  340,00 
yd.  cut  starting  at  th 
north  end  of  49  and  e: 
tending  through  50.  Thi 
cut  is  through  St.  Frai 
cis  hill,  and  it  will  hav 
a  maximum  depth  c 
35  ft.  It  was  stated  ths 
the  maximum  grade  wi 
be  Vi,,  of  one  per  cen 
This  should  except  th 
grade  coming  out  froi 
Milwaukee  through  thi 
cut,  which  -will  be  7\„  c 
one  per  cent.  This  ws 
to  avoid  carrying  th 
bottom  of  the  cut  belo 
the  surrounding  drainag 
level. 

Root    river    crossin 
is  the  only  bridge  of  an 
size   on  the   line.     It  o 
curs     about     five     miU 
•  north  of  a  point  opposit 

Racine  and  consists  of  five  70-ft.  deck  girders  which  ultimately  wi 
be  placed  on  masonry  piers.  Temporary  pile  piers  will  serve  unt 
the  line  is  completed  so  that  the  masonry  material  can  be  hauled  i 
cheaply.  All  subway  abutments  will  likewise  be  of  piling  temporaril; 
The  culverts  are  cast-iron,  three  sizes  of  pipe  being  used.  viz..  24  in 
36  in.  and  48  in.  There  are  some  1.500  ft.  of  the  last  and  a  coi 
siderably  greater  amount  of  the  36  in.  The  highway  crossings  ai 
mostly  at  grade,  the  country  being  too  flat  in  most  cases  to  perm 
grade  separation  at  reasonable  cost.  Out  of  50  such  crossings,  seve 
are  overhead  and  three  underneath.  There  are  four  railroad  crosi 
ings  which  include  the  Elgin,  Joliet  &  Eastern,  the  Chicago  &  Mi 
waukee  interurban  electric  lines  branch  from  Lake  Bluff  to  Rock' 
feller,  the  Kenosha  division  of  the  North-Western,  and  the  Racin 
branch  of  the  Chicago.  Milwaukee  &  St.  Paul.  All  of  these  will  I 
interlocked.     The  three  steam  road  crossings  are  to  be  all-electri 
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and  that  of  the  electric  road  probably  mechanical.  The  line  will  be 
laid  with  90-lb..  33-ft.  rails.  The  30-ft.  rail  has  been  standard  on 
the  North-Western  heretofore.  White  oak  ties  and  gravel  ballast 
will  be  used  throughout,  the  minimum  depth  of  ballast  under  the 
ties  being  12  in. 

Although  there  are  no  towns  on  the  line,  six  stations  have 
been  provided  for.  No  names  have  been  assigned  to  them  and  at 
the  present  time  they  are  distinguished  by  numbers.  No  depots 
will  be  built  as  it  is  not  expected  that  any  local  business  will  de- 
velop because  of  the  proximity  of  the  old  line  and  of  the  Chicago, 
Milwaukee  &  St.  Paul.  These  stations  will  have  necessary  passing 
tracks,  a  telegraph  office,  etc.  Station  4,  the  crossing  of  the  Keno- 
sha division,  will  be  the  most  important,  because  of  the  inter- 
change of  traffic  between  the  two  lines.  It  will  have  coaling  and 
watering  facilities,  ash  pits,  etc.,  storage  tracks,  Y  connections 
between  the  two  lines,  and  a  large  building  for  employees.  The 
other  stations  have  two  passing  tracks,  each  4.00U  ft.  long  in  the 
clear,  gi\ing  capacity  for  100  cars. 

This  new  line,  with  its  light  grades  and  curves,  will  enable  fully 
30  per  cent,  greater  loads  to  be  hauled  than  the  present  line.  It 
will  be  worked  at  first  by  the  telegraph  block  system.  Later  on, 
if  conditions  require,  automatic  block  signals  will  be  installed.  The 
completion  of  the  line  will  relieve  the  present  line  of  all  through 
freight  and  passenger  traffic.  It  will  also  permit  a  material  reduc- 
tion to  be  made  in  the  running  time  of  through  trains  between  Chi- 
cago and  Milwaukee,  should  such  a  condition  become  desirable  or 
necessary.  An  interesting  and  important  feature  of  the  scheme  is 
the  flexibility  of  operation  which  will  be  afforded  by  the  several 
connections  between  the  two  lines.  These  cross-connections  will  en- 
able trains  to  be  diverted  from  one  line  to  the  other  as  operating 
and  traffic  conditions  require. 

As  already  stated,  construction  work  was  actively  begun  May 
1st.  It  is  expected  that  the  line  as  far  as  Kenosha  division  cross- 
ing will  be  completed  and  in  operation  not  later  than  Dec.  1st  of 
this  year.  This  will  relieve  greatly  the  present  line  by  cutting  off 
from  it  the  freight  traffic  to  and  from  the  west  over  the  Rockford 
line.  Most  of  the  remainder  will  probably  be  completed  this  year, 
but  the  contractors  have  until  July,  1906,  to  finish  on  account  of 
the  St.  P'rancis  hill  cut,  which  is  so  situated  that  only  one  steam 
shovel  can  work  on  it. 

The  work  is  being  done  under  the  supervision  of  Mr.  E.  C. 
Carter,  Chief  Engineer  of  the  Chicago  &  North-Western,  Mr.  C.  T. 
Dike  being  Resident  Engineer  in  charge  of  construction.  The  con- 
tract for  clearing,  grading,  track-laying,  surfacing  and  ballasting 
was  let  to  Winston  Brothers  Company,  Minneapolis,  Minn. 


have  been  paid  by  Tsxas  railroads  on  account  of  personal  injuries, 
from  1891  to  1904  inclusive,  the  foUowin.i;  an\ounts: 
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Switch    Engines   for    Bridge   Service   at  Cincinnati. 


The  Chesapeake  &  Ohio  recently  placed  in  service  eight  locomo- 
tives of  the  type  shown  in  the  accompanying  illustration,  for  use 
over  the  Cincinnati  bridge.  They  pull  heavy  trains  from  Covington, 
Ky.,  on  the  C.  &  O.,  to  Ivorydale,  Ohio,  on  the  C.  H.  &  D.  They 
weigh  142.500  lbs.  in  working  order,  have  20-in.  x  2S-in.  cylinders 
with  piston   valves,   and   a  tractive  power  of  30.600  lbs.     Superin- 
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The   same  authority   gives   for   the  fiscal   year  ended   June 
1903  ■ 

KMtiu  (if  inidiiii-  t"  (•(.inmlssidii  valuation  iit  ])ro|>crlle« (!.41  pei- cent. 

Same  .veal-,  raiiii  iif  paj-ments  fm-  Injuries  to  ki'iss  i-arnlnsx 'l-Oi)  l)ei-  cent. 

Startling  as  are  these  figures  when  considered  only  as  an  item 
of  operating  expense,  they  become  a  source  of  anxiety  and  even  of 
alarm  to  the  managements  of  this  important  commercial  interest 
when  compared  with  similar  data  from  adjacent  states  and  terri- 
tories in  which  transportation  conditions  are  substantially  the 
same. 

From  data  for  the  year  1899  supplied  by  a  large  number  of 
railroad  systems  operated  in  the  west  and  southwest,  many  of 
which  are  allied  with  i-ailroad  interests  in  this  state,  it  appears 
that  there  were: 

Outside  of  I'exas    1  in.iur.v  for  each  4!)  miles  of  road. 

In    Te.\as    1  Injury  tor  each  14  miles  of  loail. 

^I'er  tnile  of  road.^ 
Claimed.  I'aUl. 

Outside  of  Texas  amounts  in  suits  were $180.00  .150.48 

In  Texas    amounts  in  suits  \vei<- 1,208.00  K2.04 

By  some  of  the  lines  operating  systems  both  in  and  out  of 
Texas  in  1899,  the  following  sums  were  paid  for  damages  for  per- 
sonal injuries: 
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Atchison.  Topeka  &  Santa  F 
i^ulf.  C'oioi-ado  &  Santa  Ke, 
.Missouri.  Kansas  &  Texas.  " 
Missouri.  Kansas  &  Texas. 
St.  Louis  Southwestern,  out 
St.  Louis  Southwestern.  Insi 


of  road. 
$4.10 
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(jalVHsron.  llai-i-islnii-g  &  San  Antonio  ( In  10(121.  inside  Texas .-,0(1. (lo 

Not  long  since  I  had  occasion  to  examine  the  record  of  an  acci- 
dent which  occurred  in  the  northern  part  of  the  state.  The  facts 
of  the  accident  and  the  responsibility  of  the  company  were  clear 
enough;  a  collision  in  the  yard  between  a  switch  engine  and  a 
passenger  train.  One  of  the  passengers  hastened  to  his  home  and 
employed  a  lawyer,  and  within  three  days  from  date  of  accident 
filed  suit  for  heavy  damages.  Representatives  of  the  company  en- 
deavored to  adjust  plaintiff's  claim  for  injuries,  and  asked  per- 
mission for  a  medical  examination  by  its  chief  surgeon,  or  by  any 
reliable  disinterested  physician,  with  the  view  of  ascertaining  what 
would  be  a  fair  compensation.  This  was  refused  by  both  the  attor- 
ney and  his  client;  later  on,  however,  the  attorney  submitted  for 
consideration  of  the  company  an  opinion  of  the  patient's  family 
physician,  offering  it  as  the  only  basis  upon  which  an  adjustment 
could  be  made.     The  opinion  read  as  follows: 

"Traumatic  injury  of  spine;  partial  paralysis  of  lower  extremi- 
ties; nervous  system  a  perfect  wreck;  never  will  be  able  to  per- 
form any  labor  requiring  use  of  lower  extremities;  bladder  and 
sexual  trouble  as  consequence  of  injury  to  the  spinal  nerves;    Mr. 

is  a  physical  and  nervous  wreck." 

As  the  company  was  clearly  liable,  and  had  no  other  or  better 


Six-Wheel   (0-6-0)   Switcliing  Engine  for  the  Cincinnati   Bridge. 


tendent  of  Motive  Power  Walsh,  of  the  C.  &  0.,  reports  that  in  the 
three  months  that  they  have  been  in  service  they  have  given  excel- 
lent results.  They  were  built  at  the  Richmond  works  of  the  American 
Locomotive  Company. 


Doctors  and  Damage  Suits. 


The  following  extracts  are  taken  from  a  paper  entitled  "The 
Doctor  and  the  Damage  Suit."  recently  read  at  Galveston  by  Mr. 
T,  Fay.  Genera!  Manager  of  the  Southern  Pacific  Texas  lines,  and 
printed  in  the  Houston  Chronicle: 

According   to   the    reports   of   the   Railroad    Commission,    there 


medical  evidence,  it  paid  $9,500  in  settlement,  and  the  patient, 
cured,  as  by  a  miracle,  returned  to  his  work,  and  has  ever  since 
been  earning  the  same  wages  in  the  same  line  of  employment  as 
before  the  accident. 

Another  case  is  that  of  a  fireman  who  was  injured  in  West 
Texas,  and  brought  suit  for  damages,  claiming  total  paralysis  of 
lower  extremities.  He  was  brought  into  court  in  a  wheel  chair, 
and  by  agreement  of  lihysicians.  three  of  whom  were  appointed  by 
his  lawyers  and  four  appointed  by  the  company.  The  plaintiff's 
physicians  testified  positively  that  he  was  paralyzed,  and  would 
never  walk  again.  Those  appointed  by  the  company  testified  that 
he  was  not  paralyzed.     A  sympathetic  jury  believed  plaintiff's  phy- 
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Sicians  and  gave  a  ju<lgni<?iit  of  $15.uuo.  which  wa.s  paid  by  the 
company.  Some  months  afterwards  plaintiff  was  seen  in  the  back 
yard  of  his  house  chasing  stray  chickens  off  his  premises. 

Another  case  was  that  of  injury  to  an  engineer  in  East  Texas 
in  a  collision.  The  usual  claim,  "spinal-nervous  injury,"  was  made, 
which  was  supported  by  the  usual  medical  testimony.  The  jury 
awarded  him  $8,000  and  very  soon  after  the  money  was  paid  he 
actively  engaged  in  business,  and  has  ever  since  enjoyed  good 
health. 

A  freight  conductor  who  was  injured  in  East  Te.xas  in  1902 
claimed  to  have  sustained  an  injury  to  his  nervous  system,  and 
received  in  involuntary  settlement  $1,850.  The  following  year  he 
was  again  injured  and  his  nervous  system  was  again  deranged; 
he  also  alleged  that  his  hearing  was  greatly  impaired.  In  support 
of  these  claims  he  furnished  certificates  of  several  physicians.  The 
company  paid  him  $2,300  and  a  few  months  after  this  he  entered 
the  service  of  another  company  in  the  eastern  part  of  the  state 
as  conductor  of  a  construction  train. 

In  the  spring  of  1904  this  same  man  entered  the  service  of 
a  railroad  company  in  the  northern  part  of  the  state  as  switch- 
man, and  was  again  injured,  this  time  claiming  that  the  hand- 
hold on  a  freight  car  had  pulled  loose,  allowing  him  to  fall  to  the 
ground,  striking  his  back,  with  result  that  his  nervous  system  was 
again  shattered. 

An  investigation  of  his  former  history  showed  that  some  four 
years  before  he  had  sued  a  railroad  company  for  damages  for  in- 
juries sustained  by  reason  of  a  fall  from  a  freight  car  on  account 
of  alleged  defective  hand-hold.  The  injuries  complained  of  in  the 
petition  were  "shattering  of  the  nervous  system  and  loss  of  man- 
hood." The  company  settled  with  him  and  his  attorneys  for  $800 
and  he  left  the  service.  In  view  of  this  fact  the  last  company 
refused  to  make  any  payment  for  the  injuries  received,  and  a  suit 
was  instituted.  The  suit  was  continued  several  times,  and  it  was 
ascertained  that  while  the  suit  was  pending  he  engaged  in  the 
railroad  service  at  another  point  in  the  state,  and  his  nervous 
system  was  again  ruined,  and  his  manhood  again  lost  in  another 
hand-hold  accident,  this  being  the  third  accident  of  that  character 
in  which  the  nervous  system  of  this  unfortunate  man  had  been 
wrecked. 

Anolher  case  was  that  of  a  passenger  who  claimed  that  in  the 
spring  of  1903  he  was  injured  by  slipping  on  a  banana  peel  which 
had  been  carelessly  left  in  one  of  the  coaches,  the  result  of  which 


was  injury  to  the  "spine."  This  claim  was  declined  by  the  cor 
pany  and  a  suit  was  instituted.  Investigation  of  the  claimant 
history  showed  that  some  three  years  before  he  had  a  suit  again 
another  railroad  for  injuries  alleged  to  have  been  received  in 
collision.  The  jury  awarded  a  verdict  of  $2,500.  While  the  motic 
for  a  new  trial  was  pending  the  plaintiff,  believing  himself  secui 
from  observation,  abandoned  the  use  of  his  crutches,  and  was  see 
running  to  catch  a  train  at  the  station  not  far  from  the  place  whei 
the  suit  was  pending.  When  these  facts  were  brought  to  the  atte 
tion  of  the  court  a  new  trial  was  granted. 

While  the  banana  suit  was  pending  the  plaintiff  moved  in: 
a  remote  part  of  the  state  and  went  into  hiding.  He  was  trac( 
and  found  hard  at  work  as  a  fireman  at  a  cotton  gin,  his  dutii 
requiring  the  exercise  of  all  his  muscular  powers.  It  was  ali 
found  that  after  the  banana  peel  accident  he  had  made  applicatic 
to  an  insurance  company  and  represented  to  it  that  he  was  in  got 
health,  a  statement  which  was  corroborated  by  the  examinii 
physician  of  the  insurance  company.  The  testimony  of  witnessi 
to  these  facts  was  procured,  and  upon  seeing  the  depositions  t 
file  the  suit  was  dismissed. 

I  will  mention  but  one  other  case  which,  although  like  mo 
of  the  others,  is  rather  remarkable  in  one  respect:  The  suffen 
in  this  instance  was  a  brakeman  who  claimed  to  have  been  injun 
in  a  derailment  on  one  of  the  lines  leading  out  of  Houston.  Tl 
usual  claim  of  injury  to  the  "spine  "  and  nervous  system  was  mad 
also  inability  to  perform  manual  labor — all  of  which  was  support* 
by  medical  evidence.  The  company  paid  in  settlement  $1,500  aft' 
suit  had  been  instituted.  Within  three  months  from  the  paymei 
of  the  money  this  physical  wreck  took  the  first  prize  in  a  catt 
roping  contest  held  in  one  of  the  cities  in  North  Texas.  I  belie' 
that  the  record  shows  that  he  roped,  threw  and  tied  a  steer  in  27 
seconds. 


Standard    Bridges  on   the   Harriman    Lines.* 


The  accompanying  drawings  show  all  the  details  of  the  commc 
standard  110-ft.  through  riveted  truss  bridges  used  by  the  Harrima 
Lines.  They  are  essentially  similar  in  all  respects  to  the  100-1 
span  shown  July  28.  and  an  extended  description  is  not  necessar 
The  estimated  weight  of  one  span  complete  is  185,000  lbs. 
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Street   Railroad   Statistics  for  1904. 


The  Cost  of  Locomotive  Operation. 


The  following  is  an  abstract  of  statistics  of  street  and  inter- 
urban  (inchuiing  elevated)  railroads  in  tlic  United  States,  taken 
from  the  statistical  tables  prepared  by  the  Street  Raihvay  Joiinml: 

Koi  the  «ake  of  brevity,  only  the  leading  states  in  each  group 
are  named.  The  New  England  group  in  the  original  embraced  the 
six  New  England  states.  The  Eastern  states  were  New  York,  New 
Jersey,  I'ennsylvania,  Delaware.  District  of  Columbia,  Maryland,  Vir- 
ginia and  West  Virginia.  The  Central  states  were  Michigan,  Ohio, 
Indiana.  Kentucky.  Wisconsin,  Illinois.  Minnesota,  Iowa  and  Mis- 
souri. The  Southern  states  were  the  Carolinas,  Georgia.  Florida. 
Alabann  Mississippi,  Tennessee.  Louisiana  and  Arkansas,  and  the 
Western  states  were  the  Dakolas.  Nebraska,  Nevada,  Kansas.  Indian 
Territoiy.  Oklahoma.  Texas.  Colorado,  Montana,  New  Mexico,  Idaho, 
Utah.  Washington,  Oregon,  California  and  Arizona. 

It  will  be  seen  that  the  Central  states  have  the  most  electric 
mileage  and  the  Southern  states  the  least.  Of  the  individual  states, 
Ohio  leads,  with  3.181  miles:  New  York  is  second,  with  3,175,  and 
Pennsylvania,  with  3,142.  is  third.  Each  of  these  stales  has  more 
electric  mileage  than  the  aggregate  of  the  entire  western  group  of 
17  states  and  territories.  Except  for  California,  none  of  this  west- 
ern group  has  as  much  as  350  miles,  and  only  seven  of  the  17  have 
as  much  as  100  miles.  Every  state  and  territory  is  now  represented, 
although  in  1903  South  Dakota,  Nevada  and  New  Mexico  had  no 
electric  mileage.     South  Dakota  only  had  four  miles  in  1904,  and 
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LVBRICAXTS. 

The  cost  of  lubricating  locomotives  is  usually  not  over  1  per 
cent,  of  the  locomotive  expenses,  but  nevertheless  it  generally  re- 
ceives as  much  attention  as  the  cost  of  fuel— and  sometimes  a  great 
deal  more,  W^hen  we  consider  that  the  latter  (fuel)  ordinarily  runs 
into  expense  30  or  40  times  as  fast  as  oil,  there  seems  to  be  little 
reason  for  this  anomalous  fact  unless  it  be  the  peculiar  conditions 
under  which  lubricants  are  purchased.  Very  often  there  is  an 
agreement  with  the  oil  company  that  lubrication  will  be  effected  for 
a  specified  figure,  and  whatever  is  used  over  that  amount  (per  en- 
gine mile)  is  supplied  free  of  cost— that  is  the  extra  cost  as  repre- 
sented by  the  excess  of  oil  used  is  refunded  to  the  railroad  when 
the  annual  settlement  is  made.  At  first  sight  this  would  seem  to 
minimize  the  anxiety  to  make  a  good  oil  record,  but  the  incentive 
lies  in  the  fact  that  when  the  contract  is  renewed  in  one,  two  or 
five  years  time,  if  the  refunded  amounts  have  been  large  the  unit 
price  is  increased. 

As  an  illustration:     A  certain,  railroad  was  working  under  a 
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Funded  debt. 


1904, 


.Ycir   Kiitjlaild  .S7n/f». 

Massachusetts     73  i;,734  2,021 

Total    " 149  4,0U(j  4,410 

Eastern  States. 

Xew  York    106  3,192  3,175 

New  Jersey    35  I.IOS  1,023 

I'enusyivnnia    124  3,319  3.142 

Total    318  9,156  8.S40 

Ceiitnil  States. 

JliiliiKan    30  1.203  1,190 

(*liio    98  3,437  3.181 

Indiana    45  1,360  1.197 

Illinois    55  1.986  2,080 

Total    313  10.060  10.728 

Hoiithirn  Slates. 

Georgia    '.....  13  3.">6  338 

Tennissi  e    lu  292  285 

Total    S3  1.495  1,408 

,     Wcilini   .S7«^.v. 

falifornia    38  1.668  1,321 

Texas    19  400  349 

Total    130  3.563  3.036 

Total,    United    States...  99ji  29,548  27,7.54 


$88,708,718       .$44,061,000       $43,744,000 
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Nevada  five  miles.     The  nine  central  states  have  over  seven  times 
as  much  mileage  as  the  nine  southern  states. 

Of  the  entire  street  railroad  mileage  in  the  country,  97  per  cent, 
was  worked  by  electricity  in  1904,  the  chief  instances  of  horse,  cable 
or  dummy  lines  being  in  New  Y'ork,  Chicago  and  San  Francisco. 
It  must  be  recollected  that  all  the  figures  given  are  for  track  mile- 
age: not  for  route  mileage,  whicn  would  aggregate  considerably  less, 
owing  to  the  prevalence  of  double  track  in  cities.  The  average  capi- 
talization, total  of  stocks  and  bonds,  per  mile  of  track  throughout 
the  country,  was  $108,876:  the  average  capitalization  in  Massachu- 
setts, where  the  issuance  of  securities  is  closely  watched  by  the  rail- 
road commission,  was  $49,158,  The  average  capitalization  (stocks 
and  funded  debt)  per  mile  of  track  of  the  steam  railroads  in  the 
country  was  approximately  $45,683,  in  1903. 


The  coal  shipments  of  the  three  principal  coal  regions  of  Ger- 
many were  3,215,954  ten-ton  carloads  in  the  first  five  months  of  this 
year,  against  3,364,782  last  year,  A  miners'  strike  greatly  reduced 
the  shipments  in  the  principal  region  for  several  weeks,  which  were 
but  partly  made  up  by  increased  shipments  from  another  district. 
In  May  the  shipments  were  one-sixth  greater  than  last  year,  and 
greater  than  ever  before.  The  iron  industry  suffered  less  by  the 
strike  than  was  expected,  and  the  production  of  pig  iron  has  been 
about  the  same  as  last  year.  The  coal  miners  estimate  that  about 
4  per  cent,  more  coal  and  8  per  cent,  more  coke  will  be  produced  in 
1905  than  in  1904, 


guaranteed  cost  of  oil  for  locomotives  at  $1,20  per  1,000  engine  miles. 
The  year  before  the  contract  expired,  owing  largely  to  an  increase 
in  the  size  of  locomotives  used  by  liberal  purchases  of  heavier  power, 
the  cost  (as  charged  out  at  the  agreed  prices)  ran  in  the  neighbor- 
hood of  $2.00.  While  the  amount  necessary  to  reduce  the  cost  dur- 
ing the  life  of  the  contract  was  promptly  forthcoming,  the  price 
was  raised  in  the  new  contract  to  $1.82.  These  statements  and  docu- 
ments passing  constantly  through  the  hands  of  the  officials  are  no 
doubt  responsible  for  the  alertness  with  which  oil  consumption  is 
watched,  as  no  such  arrangement  obtains  with  fuel.  In  fact,  this 
supervision  is  carried  to  such  an  extreme  that  at  times  there  is  no 
doubt  that  a  great  deal  more  is  expended  in  fuel  and  repairs,  due 
to  excessive  friction  and  wear,  than  is  saved  by  economizing  in  oil; 
on  the  other  hand  there  is  probably  no  article  used  about  locomo- 
tives that  is  ordinarily  handled  as  wastefully  and  ignorantly  as 
lubricating  oil,  as  is  seen  by  the  inspection  of  almost  any  round- 
house or  standing  yard, 

Qtialili/. — As  in  other  articles  of  commerce,  all  kinds  of  oil  can 
be  obtained,  although  at  the  present  time  the  supply  has  narrowed 
nearly  down  to  one  make  of  locomotive  lubricant.  We  do  not  mean, 
of  course,  one  grade  of  oil  for  different  purposes,  journals  and  cylin- 
ders for  instance,  but  that  the  supply  comes  from  one  firm.  Some 
years  ago  when  competition  existed  it  was  customary  for  railroads 
to  purchase  oil  on  their  own  specifications,  but  there  is  compara- 
tively little  of  this  done  at  the  present  time. 

Ordinarily  a  high  priced  oil  will  afford  better  lubrication  than  a 
low  priced  •oil,  and  if  all  the  material  went  where  it  was  intended 
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to  go,  there  might  even  be  economy  in  using  the  high  grade  and 
more  expensive  article,  but  when  we  contemplate  the  manner  in 
which  locomotives  are  often  oiled,  and  consider  what  proportion 
goes  upon  the  track,  or  any  place  but  the  journal,  the  high  priced 
material  does  not  seem  so  economical.  On  account  of  the  difficulty 
of  access  of  many  parts  of  the  engine,  and  the  frequent  need  of 
oiling  moving  parts  while  the  locomotive  is  in  motion.  l)y  means 
of  a  long  spout  can  when  lying  on  the  running  board,  it  is  not  to 
be  wondered  at  that  much  is  dropped  on  the  roadbed,  and  this  could 
just  as  well  be  a  cheap  product.  These  wastes  will  always  be  more 
or  less  inseparable  from  locomotive  operation,  and  the  recognition 
of  this  fact  probably  accounts  tor  many  lines  using  to;-  oil  on  loco- 
motive bearings. 

Usually  the  locomotive  lubricants  consist  of  four  distinct  grades, 
at  about  the  following  prices: 

Cylinder  nil    4.K  cents  ppr  K.illcm. 

Engine  oil L'.S      

Car  nil   1>i      

IJivasp    4       "        "  pound. 

Of  course,  these  are  liable  to  fluctuation.  Besides  a  saving  of 
two  cents  a  gallon  can  usually  be  made  by  taking  the  oils  in  tank 
car  lots,  thereby  saving  the  cost  of  the  barrel,  generally  $1.  holding 
50  gallons. 

The  cylinder  oil  is  compounded  to  stand  high  pressure  steam 
temperatures,  and  is  supposed  to  remain  stable  up  to  600  deg.  Fahren- 
heit. It  is  not  suitable  for  journals,  although  it  is  very  difficult  to 
prevent  the  men  applying  it  to  bearings  when  they  run  hot.  It  is 
apt  to  cause  hot  driving  boxes  by  clogging  up  the  oil  passages,  as 
it  will  not  run  when  cold,  and  this  improper  use  of  a  high  priced 
article  adds  to  the  expense.  Its  sole  use  should  be  upon  the  valves 
and  cylinders  of  the  locomotive  and  air  pump. 

Engine  oil  is  intended  for  the  journal  bearings  and  all  running 
parts,  and  car  oil  for  the  tender  journal  boxes.  However,  some 
roads,  as  hinted  above,  use  car  oil  for  freight  and  switching  engines, 
and  enfiine  oil  for  passenger  locomotives  only,  thus  saving  10  cents 
a  gallon  and  keeping  down  the  cost  of  lubrication  accordingly. 

Perhaps  grease  for  crank  pins,  and  lately  for  driving  boxes. 
has  done  more  for  the  hot  box  evil  than  any  one  thing  in  locomo- 
tive practice.  It  not  only  seems  to  take  a  great  deal  less  to  lubri- 
cate the  bearings,  but  there  is  not  the  same  chance  for  waste,  the 
material  is  not  thrown  all  over  the  wheels  by  the  motion  of  the 
rods,  and  the  heating  of  journals  has  been  greatly  reduced.  It  has 
been  claimed  that  grease  wears  the  pins  and  brasses  faster  than 
oil,  and  while  this  may  be  really  true,  it  is  a  fact  that  there  is 
less  heating  with  the  grease,  whereas  with  oil.  when  the  box  becomes 
hot,  it  has.  to  be  reduced  and  refitted,  and  one  such  operation  will 
remove  as  much  brass  as  will  wear  off  from  the  use  of  grease  in 
running  a  great  many  miles. 

Loss. — As  above  indicated,  there  is  always  more  or  less  loss 
with  oil.  and  it  is  very  difficult  to  eliminate  this  feature.  As  ex- 
press trains  generally  make  very  short  stops,  it  is  customary  for 
the  engineer  to  run  over  one  side  and  the  fireman  over  the  other 
(unless  he  is  engaged  in  taking  water),  and  the  supply  is  more  apt 
to  be  liberal  than  systematic.  Then  there  is  a  decided  tendency. 
when  anything  runs  hot.  to  apply  cylinder  oil.  very  much  greater 
in  cost  than  the  engine  oil.  and  large  quantities  are  so  used.  Very 
often  the  packing  (greasy  waste)  is  removed  from  a  journal  box. 
which  has  been  only  recently  packed,  and  much  oil  is  thus  wasted. 

Some  lubricators  feed  very  irregularly,  perhaps  flooding  the 
valves  at  one  time,  and  allowing  them  to  run  dry  another.  Perhaps 
the  force  pump  is  the  most  regular  of  the  several  devices  on  the 
market  for  the  purpose  of  cylinder  lubrication,  as  this  delivers  an 
amount  which  is  constant  and'  determinate.  The  waste  does  not 
occur  altogether  on  the  engine,  as  some  oil  houses  with  oil  soaked 
floors  will  attest.  The  receipt  of  oil  in  tank  cars  ordinarily  stops 
most  of  the  waste  due  to  leakage,  but  even  here  it  is  necessary  to 
look  out  for  water  in  the  oil.  Sometimes  it  comes  over  with  the 
compressed  air  used  for  elevating  from  the  tank  in  the  basement 
to  the  supply  faucet,  and  sometimes  with  that  used  to  force  it  quickly 
out  of  the  tank  car  into  the  storage  tanks.  Modern  methods  of 
handling  oil.  however,  have  greatly  reduced  the  item  of  loss  in  this 
process,  and  have  also  diminished  the  cost  of  labor,  so  that  it  is 
perhaps  unnecessary  to  add  any  appreciable  figure  to  the  price  of 
the  oil  to  cover  this  point. 

HaH/i/ir/.— Generally  this  will  add  a  very  small  proportionate 
expense  to  the  cost  of  the  oil.  If  purchased  in  barrels  of  50  gallons 
each,  the  weight  per  barrel  will  run  about  400  lbs.,  or  one-fifth  of 
a  ton.  At  one-half  cent  per  ton-miie  rate  of  transportation,  the 
barrel  would  cost  therefore  '/,„  cent  per  mile,  and  a  500  mile  haul 
50  cents.  If  the  average  cost  of  the  oil  used  was  25  cents  per  gal- 
lon, a  barrel  would  be  worth  $12.50.  or  with  the  haul  included  $13. 
or  26  cents  a  gallon.  4  per  cent,  increase  for  the  500  mile  haul,  or 
approximately  we  may  expect  an  increase  in  the  actual  cost  of  1 
per  cent,  per  100  miles  hauled. 

If  the  oil  is  received  in  tank  cars  the  car  must  probably  be  re- 
turned to  the  point  of  deiivery.  in  which  case  the  cost  of  so  doing 
should  be  added.     However,  as  an  approximate  figure,  it  is  believed 


that  above  mentioned  allowance  of  1  per  cent,  per  100  miles  hauled 
will  be  ample. 

Quantity. — If  there  was  no  waste,  the  quantity  of  oil  used  would 
be  quite  small.  At  the  1904  meeting  of  the  Master  Mechanics  Asso- 
ciation it  was  stated  by  Mr.  M.  K.  Barnum  that  from  tests  which 
he  had  made  he  believed  that  of  all  the  oil  applied  to  locomotive 
bearings  not  more  than  one-tenth  part  does  the  actual  work  of  lubri- 
cation! However,  we  will  try  to  determine  what  amounts  could 
be  expected  under  various  circumstances,  and  first  take  up  cylinder 
or  valve  oil. 

Naturally,  the  size  of  the  cylinder  and  number  of  strokes  should 
cause  an  appreciable  effect  upon  the  amount  needed  for  lubrication, 
therefore  the  larger  the  cylinder  the  more  oil  that  would  be  required. 
So  also  if  the  drivers  were  smaller  and  a  greater  number  of  strokes 
of  the  piston  were  required  in  traversing  a  given  distance,  the 
amount  of  oil  would  be  increased.  Thus  as  an  ordinary  rule,  on  ac- 
count of  smaller  wheels,  freight  engines  would  be  expected  to  use 
more  oil  in  a  given  distance  than  passenger  engines  with  the  same 
size  cylinders.  It  seems  probable  that  the  amount  of  work  done  by 
the  pistons  (outside  of  that  depending  upon  their  size  and  speed) 
only  slightly  affects  the  oil  consumption:  that  is  to  say.  as  much 
would  be  required  if  working  at  one-quarter  as  at  three-quarters  cut- 
off. It  is  well-known  that  the  most  important  time  to  lubricate 
the  valves  and  cylinders  is  while  running  down  grade  with  the 
throttle  closed,  the  reason  for  this  being  that  dry  steam  acts  partly 
as  a  lubricant  itself,  and  this  is  absent  when  the  throttle  is  closed. 
Therefore  it  comes  about  that  locomotive  lubricators  are  adjusted 
as  nearly  as  possible  to  give  equal  feeds  whether  the  throttle  valve 
is  open  or  closed.  This  would  indicate  that  the  "engine  mile"  is 
the  prope:  unit  for  basing  the  cylinder  oil  consumption  of  any  par- 
ticular engine,  though  as  the  tonnage  hauled  depends  upon  the 
size  of  the  cylinders  the  ton-mile  unit  is  satisfactory  for  comparing 
engines  of  different  power. 

If  we  simply  consider,  then,  the  size  of  the  cylinder,  and  the 
class  of  service  in  which  an  engine  is  working,  we  can  tabulate 
what  might  be  considered  a  fair  average  for  an  engine  to  make  per 
pint  of  valve  oil. 

Cylinder  Miles. 

Kngine.  Service.  diameter.  per  pint. 

Simple Passenger    17   or  l.S  inch.  100 

■■       Freight     IT    ••    l-s     "  lOn 

rassenger    1!i    ■■   -jn     *•  l:i(i 

Freight    l!i     ■   :;ii      •  -SO 

rassenger     -1    "   -2     "  I'" 

Freight     21    "   22     "  liu 

Compound...      Passenger    16  aud  21!  Inch         11" 

....      Freight    10     '    215    "  T.'i 

....      rassenger    17    "    2.S    "  '■>'> 

....      Freight    17    "     28    "  (in 

Ordinarily  only  the  most  careful  men  will  attain  these  figures, 
and  the  poorer  ones  will  fall  considerably  below  them.  Thus  on  a 
large  road  in  the  northwest  the  month  of  November,  1899,  showed 
for  the  divisions  using  the  heavier  passenger  and  freight  engines, 
with  19  and  20-in.  cylinders,  averages  of  63.  82  and  91  miles  to  a 
pint  respectively  for  each  division,  these  values  being  the  average 
of  freight  and  passenger  service,  and  on  the  divisions  using  mostly 
18  and  19-in.  engines  108.  81.  105  and  122  miles  10  a  pint.  On  a 
road  in  the  southwest,  during  May.  1903,  on  one  division  we  found 
for  18-in.  engines  in  passenger  service  from  134  to  142  miles  to  a 
pint  for  20-in.  engines,  72  to  105  miles,  and  for  17  and  28-in.  com- 
pounds from  50  to  123  miles  per  pint  of  oil.  In  freight  service  on 
the  same  division,  the  mileage  ran  for  18-in.  engines  68  to  96  miles, 
and  for  17  and  2S-in.  compounds  from  25  to  81  miles  per  pint  of 
cylinder  oil.  These  figures  give  an  idea  of  the  irregular  manner 
in  which  the  consumption  of  oil  varies  with  different  men,  and  the 
very  large  effect  of  their  "personal  equation."  It  is  quite  a  com- 
mon thing  to  find  engineers  with  absolutely  no  idea  of  the  amount 
of  oil  that  should  be  fed  to  an  engine,  and  allowing  the  lubricator 
to  work  six  or  eight  times  as  fast  as  ii  properly  should,  and  these 
circumstances  must  be  taken  into  account  when  estimating  the  prob- 
able average  consumption. 

The  amount  of  engine  oil  (for  bearings)  should  properly  bear 
some  relation  to  the  work  performed,  as  when  working  hard  there 
is  no  doubt  that  more  oil  is  needed,  but  a  distinction  like  this  is  very 
hard  to  make.  The  quantity  needed  by  engines  of  various  sizes  and 
types  should  undoubtedly  depend  upon  the  size  of  the  cylinders  and 
the  number  of  journals,  as  well  as  the  weight  of  the  engine.  But 
these,  in  a  measure  at  least,  are  dependent  largely  upon  the  size 
of  the  cylinder.  The  number  of  revolutions  is  governed  by  the  size 
of  the  wheel,  and  in  going  a  given  distance  will  ordinarily  be  greater 
for  freight  than  for  passenger  locomotives.  As  there  is  a  great  un- 
certainty how  much  engine  or  lubricating  oil  will  be  used  in  any 
case,  we  therefore  observe  that  we  are  practically  able  to  use  the 
same  basis  for  estimates  as  we  did  with  cylinder  oil,  viz.,  cylinder 
diameter  and  class  of  service. 

By  comparing  different  reports  we  find  that  there  is  ordinarily 
four  times  as  much  engine  oil  as  valve  oil  used  in  a  given  distance, 
or  the  mileage  to  a  pint  is  one-fourth  that  of  cylinder  oil.  In  freight 
service  it  may  run  nearer  to  one-third.     Thus  on  the  division  above 
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cited  the  averages  for  several  groups  or  runs  of  passenger  engines 
were : 

Miles  to  a  Pint  of — : -„ 

Valve  oil.  Engine  oil. 

8.1  1"' 

71  19 

101' 30 

IJO         '..'.'.'.'.'.'.['.'..'.'.'. 27 

and  for  freight  locomotives. 

— Miles  to  a  Tint  of -— •„ 

VnlveoU.  Engine  oil. 

I?    :::::::::::::::     io 

il    ::::;;:::;::;;:;;:;::;:;::;:;::::::;;;:     ?! 

3!l         12 

33         11 

lit!        20 

Some  of  these  values  are  extremely  low;  these  were  taken  from 
the  "pool  freights."  which  generally  show  less  economy  in  lubrica- 
tion, as  in  other  supply  charges. 

If  we  take  the  n«rthwestern  road  by  divisions  (passenger  and 
freight  not  separated)    we  have: 

r- — Miles  to  a  Piut  of . 

Valve  oil.  Engine  oil. 

91    27 

82   21 

63   23 

108    37 

81    30 

99    23 

105    37 

93    34 

91    38 

122    31 

Showing  that  our  assumption  of  four  times  the  amount  of  valve 
oil  in  passenger  service  and  three  times  in  freight,  for  the  quantity 
of  engine  oil.  is  sufficiently  close. 

As  we  have  stated  above,  grease  is  now  quite  commonly  used  as 
a  partial  substitute  for  engine  oil.  So  far,  it  has  only  been  gener- 
ally applied  to  crank  pins  and  driving  and  truck  journals.     For 


of  grade   apparently   are   very   slight   upon   oil   consumption,   as   it 
requites  about  as  much  when  running  down  hill  as  up  grade. 

The  temperature  has.  no  doubt,  considerable  influence  upon  the 
conditions  of  lubrication,  and  it  is  usual  to  use  summer  and  winter 
grades  of  lubricating  oil — the  latter  is  much  thinner,  and  if  applied 
in  warm  weather  «ill  give  trouble  by  running  off,  and  also  not  pro- 
viding sufficient  viscosity  for  the  separation  of  bearing  and  journal. 
These  results,  however,  are  too  indefinite  to  embody  them  in  esti- 
mates of  cost. 

(To  be  continued.) 


Standard    Length   of    Brake    Beams. 


At  the  last  convention  of  the  Air  Brake  Association  a  recom- 
mendation was  adopted  "That  the  length  of  brake  beams  for  stand- 
ard gage  cars  be  not  less  than  59%  in.  and  not  more  than  60  in. 
from  center  to  center  of  brake  heads."  This  recommendation  was 
considered  by  the  committee  on  Standards  and  Recommended  Prac- 
tice of  the  Master  Car  Builders'  Association  and  embodied  in  its 
report  to  the  Association  at  the  Manhattan  Beach  convention  last 
month  with  the  recommendation  that  the  present  standard  of  60^2 
in.  be  changed  accordingly.  Along  with  other  sections  of  the  report 
it  was  referred  to  letter  ballot  for  adoption  by  the  M.  C.  B.  Associa- 
tion. That  there  is  some  question  about  the  advisability  of  making 
the  proposed  change  is  evidenced  by  the  fact  that  the  Chicago  Rail- 
way Equipment  Company  is  now  sending  out  to  the  railroads  a 
circular  letter  and  a  drawing  showing  the  relative  positions  of  the 
brake  shoes  on  the  wheel  treads  with  heads  mounted  59%,  60,  60% 
and  601/2-in.  centers.  The  following  is  an  extract  from  the  letter  ac- 
companying the  drawing  which  is  also  reproduced  herewith: 

"It  will  be  noticed  that  6OV2  in.  is  the  most  desirable  position, 
if  maintained.  One  of  the  real  difficulties  is  that  many  brake  beams 
are  over  60l2-in.  centers:    again  the  method   of  hanging — whether 


Diagram  Showing  Position  of  Brake  Shoe  on  Wheel  Tread  with   Different   Lengths  of  Brake   Beams. 


these  purposes  it  has  been  eminently  satisfactory,  and  has  reduced 
the  cost  of  lubrication.  In  rod  cups  one  filling  will  run  for  500 
miles  or  more.  Consolidations  have  been  operated  using  only  one- 
eighth  pound  of  grease  for  100  miles,  a  service  which  formerly  re- 
quired a  pint  of  oil.  As  for  equal  weights  the  costs  of  grease  and 
engine  oil  are  generally  the  same,  the  apparent  saving  is  great. 
In  driving  boxes  it  has  been  found  that  Siv.  ounces  per  1,000  miles 
per  box  have  been  sufficient,  and  I'v,  ounces  for  truck  boxes,  the  cost 
being  jibout  onetenth  that  of  oil,  and  with  less  trouble  from  heating. 

If  we  take  the  prices  for  oil  given  previously,  we  can  work  up 
the  estimated  cost  per  engine  mile,  either  by  assuming  that  the  jour- 
nal lubrication  is  entirely  of  engine  oil  or  so  much  grease  that 
it  cuts  the  cost  of  journal  lubrication  in  half,  and  obtain  the  fol- 
lowing totals  for  the  classes  of  engines  just  given. 

Estimated  cost  for  cylinder  and  engine  oil  per  1,000  miles,  tak- 
ing cylinder  oil  at  48  cents  and  engine  oil  at  28  cents  per  gallon, 
and  allowing  four  gallons  of  the  latter  to  one  of  the  former  in  pas- 
senger service,  and  three  to  one  in  freight,  also  allowing  for  use  of 
grease  at  half  rate  of  engine  oil. 

Engine.  Service.  C> 

Simple.  .  .  .      Passenger    if 

....      Freight    17 

"       ....      Passenger 19 

....      Freight 19 

...      Passenger     21 

"        ....       Freight 21 

ComiMuincl..     Passenger Itiand26 

Freight li! 

Passenger IT 

Freight 17 

These  figures  may  be  taken  as  a  guide,  but  not  as  absolutely 
correct,  as  conditions  may  vary  them  considerably.  Thus  it  was 
found  that  the  fast  mail  on  one  of  our  principal  roads  used  three 
times  as  much  oil  as  the  average  of  the  passenger  trains  over  the 
division,  the  engineer  being  particularly  anxious  that  no  delay 
should  occur  due  to  hot  bearings.  It  is  likely,  however,  that  he 
used  amounts  greatly  in  excess  of  his  actual  needs.  This  would  in- 
dicate that  high-speed  trains  are  likely  to  use  more  oil  than  slow- 
speed  trains  for  the  same  amount  of  power  developed.     The  effects 


Under  diam. 

Without. 

With. 

or    18  inch. 

?1.31 

$0.8? 

..     j^ii     .. 

1.63 

1.12 

..    20     •• 

1.67 

l.OS 

..      .>Q        ,. 

2.07 

1.41 

..    22     " 

2.23 

1.45 

..     ._>2 

2.68 

1.84 

and  26     " 

1.82 

1.18 

2.19 

1.49 

■•     2S      •• 

2.23 

1.45 

hung  'outside'  from  car  body,  or  'inside'  from  truck,  makes  a  great 
deal  of  difference.  The  usual  variation  allowed  by  railroads,  in 
specifying  length  of  brake  beams,  is  14-in.  either  way.  This  varia- 
tion is  none  too  much  for  the  ordinary  manufacture,  rough  castings, 
etc.,  but  it  does  allow  brake  beams  to  be  made  60%  in.,  which  is  not 
desirable.  The  minimum  proposed  to  be  adopted,  59%  in.,  crowds 
the  shoes  too  much  into  the  flange  of  wheel  1  see  drawing).  If  60^4 
in.  should  be  adopted  as  standard,  with  60  in.  minimum  and  6OI2  iu- 
maximum,  we  believe  the  railroads  will  then  get  what  is  most  desir- 
able, so  far  as  the  length  of  brake  beam  is  concerned.  If  a  brake 
beam  is  hung  exactly  eoij  in.,  it  will  be  noticed  that  the  distance 
between  the  inner  edge  of  shoe  and  flange  of  wheel  is  not  sufficient 
to  allow  the  beam  (when  properly  hung)  to  swing  laterally  enough 
to  bring  the  opposite  shoe  outside  of  the  tread.  This  condition 
will  be  still  better  insured  with  6OV4  in.  as  standard,  with  60VS  ia- 
the  maximum  and  60  in.  the  minimum." 


150,000-lb.  Flat  Cars  for  the  Pittsburg  &  Lake  Erie. 


The  Pittsburg  &  Lake  Erie  has  recently  built  at  Its  McKees 
Rocks  shops  two  steel  underframe  flat  cars  which  have  a  capacity 
of  150,000  lbs.  They  are  intended  for  carrying  heavy  irregular  cast- 
ings, large  ingots,  etc,  in  and  around  the  mill  districts  of  Pittsburg. 
As  will  be  seen  from  the  accompanying  drawings  there  have  been 
embodied  in  their  design  a  number  of  radical  departures  from  usual 
practice  in  steel  car  building.  No  attempt  has  been  made  to  simply 
re-inforce  a  100,000-lb.  underframe  to  give  additional  strength,  but 
the  care  have  been  built  uniformly  heavy  and  strong  in  every  part. 
The  weight  is  in  consequence  quite  high  for  so  short  a  car,  being 
48,200  lbs.  as  against  47,500  lbs,  for  the  60-ton  flat  car  40  ft.  long 
built  about  two  years  ago  for  the  General  Electric  Company  by  the 
American  Car  &  Foundry  Company. 

The  underframe  consists  of  continuous  fish-bellied  side  sills, 
heavy  box  section  bolsters.  13-in.  channel  end  sills,  four  center  sills 
between  the  bolsters,  and  four  draft  sills  at  each  end  between  the 
bolsters  and  the  ends,  the  whole  being  covered  with  a  ^i-in.  floor 
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plate  on  which  the  plank  floor  is  laid.  The  side  sills  are  20  in.  deep 
at  the  center  and  13  in.  deep  at  the  ends,  and  are  built  up  from  a 
Vio-in.  web  plate  and  four  5-in.  x  3',--in.  x  %-in.  angles.  The  ends 
of  the  web  plates  are  turned  in  and  riveted  to  the  back  of  the  end 
sill  channel  webs  and  floor  gusset  plates  have  also  been  used  to  keep 
the  corners  square. 

The  bolsters  are  particularly  heavy,  as  will  be  seen  from  the 
detail  drawing.  They  are  built  of  solid  box  section  with  IVi-in. 
top  and  bottom  plates,  '--in.  side  plates  and  o-in.  x  5-in.  x  ^s-in. 
angles  in  each  corner.  At  the  center  they  are  13  in.  deep  tapering 
to  10  in.  at  the  ends,  where  they  are  secured  to  the  side  sills  with 
two  heavy  corner  angles  and  a  shelf  angle  underneath.  The  four 
sills  between  the  bolsters  and  end  sills,  two  of  which  are  draft 
sills,  are  13-in.,  32-lb.  channels  riveted  in  with  the  usual  angle 
connections  consisting  of  short  lengths  of  6-in.  x  6-in.  x  %in.  angles. 
An  8-in.  channel  diagonal  brace  ends  in  from  near  the  extremities 
of  the  end  sills  to  the  center  longitudinal  sills  just  in  front  of  the 
bolster. 

The  four  center  sills  are  grouped  close  together  and  are  not 
continuous  over  the  bolsters.  They  are  built  up  with  the  same  I 
section  as  the  side  sills,  but  the  angle  flanges  end  G^i  in.  short  of 
the  back  face  of  the  bolsters.  The  web  plates  are  brought  up  tight 
and  riveted  between  two  6-in.  x  6-in.  x  %-in.  angles.  At  this  point 
the  principal  stress  is  vertical  shear  and  the  webs  being  '/i^  in. 
thick  by  13  in.  deep  have  ample  strength  to  resist.  A  'j-in.  plate 
48  in.  long  by  39':.  in.  wide  is  riveted  under  the  bottom  of  the  bol- 
ster and  the  longitudinal  sills  to  tie  the  whole  structure  together 
at  this  vital  point.  For  the  cross-bearers,  of  which  there  are  four 
between  the  bolsters,  10-in.  channels  are  used  between  the  side  sills 
and  outside  center  sills  and  I-beam  sections  as  fillers  between  the 
four  center  sills.  The  2i,4-in.  deck  planking  is  secured  to  the  steel 
floor  by  three  '/i-in.  x  3-in.  strips  of  wrought  iron  running  the 
length  of  the  car  bedded  flush  with  the  top  surface  and  fastened 
with  %-in.  countersunk  head  bolts.  At  a  large  number  of  places 
in  the  floor  1%-in.  holes  have  been  drilled  to  allow  for  securing  the 
load  on  the  car  and  stake  pockets  are  also  provided. 

The  trucks  used  under  these  cars  are  of  extra  heavy  design. 
They  are  of  the  diamond  arch-bar  type  with  special  cast-steel  bol- 
sters. The  top  arch-bars  are  1%  in.  x  6  in.,  the  inverted  arch-bars 
1%  in.  X  6  in.  with  gibbed  ends,  and  the  bottom  tie  bars  are  %  in. 
X.  6  in.  The  column  bolts  are  2  in.  in  diameter  and  the  box  bolts 
sre  1'..  in.  in  diameter.  Four  double-coil  springs  S'-;  in.  outside 
;liameter  and  6  in.  of  114-in.  and  %-in.  rods  are  used  under  each 
;nd  of  the  bolster.  The  journals  are  6%  in.  x  11  in.  and  the  wheels 
are  26-in..  steel-tired. 

We  are  indebted  to  Mr.  L.  H.  Turner,  Superintendent  of  Motive 
Power  of  the  Pittsburg  &  Lake  Erie,  for  the  drawings  and  informa- 
:ion.  The  cars  were  designed  under  his  direction  by  Mr.  W.  P. 
Richardson,  Mechanical  Engineer  of  the  road. 

Reinforced    Concrete.* 


The  justification  of  the  use  of  reinforced  concrete  is  usually 
Jased  on  some  one  or  all  of  three  conditions.  First,  under  some 
•ircumstances  it  is  actually  more  economical  than  <iny  other  ra- 
;ional  method  of  construction.  Secondly,  there  are  cases  where 
t  is  almost  the  only  practicable  method  of  construction.  Thirdly, 
;here  are  cases  where  it  is  simply  preferable.  It  is  not  very  easy 
.0  demonstrate  the  economy  of  this  method  except  by  comparative 
■ost  in  individual  cases,  but  an  approach  to  a  systematic  compari- 
■on  may  be  made  a«  fol'ows:  A  cubic  foot  of  steel  weighs  490 
)ounds.  Assume  as  an  average  price  that  it  can  be  bought  and 
)laced  for  4.5  cents  per  pound.  The  steel  will  therefore  cost  $22.05 
)er  cubic  foot.  On  the  basis  that  concrete  may  be  placed  for  $6.00 
ler  cubic  yard,  the  concrete  will  cost  22  cents  per  cubic  foot,  wliich 
s  1  per  cent,  of  the  cost  of  the  steel.  Therefore,  on  this  basis,  if  it 
s  necessary  to  use  as  reinforcement  an  amount  of  steel  whose 
■olume  is  in  excess  of  1  per  cent,  of  the  additional  concrete  which 
vould  do  the  same  work,  there  is  no  economy  in  the  reinforcement, 
'ven  though  the  reinforcement  is  justified  on  account  of  the  other 
■onsiderations.  Assuming  500  pounds  per  square  inch  as  the  work- 
ng  compressive  strength  of  concrete,  and  16.000  pounds  as  the 
)ermissible  stress  in  steel,  it  requires  3.125  per  cent,  of  steel  to 
urnish  the  same  compressive  strength  as  concrete.  On  the  above 
)asis  of  cost,  the  compression  is  evidently  obtained  much  more 
•heaply  in  concrete  than  in  steel — in  fact,  at  less  than  one-third 
)f  the  cost.  On  the  other  hano.  even  if  we  allow  50  pounds  per 
iquare  inch  tension  in  the  concrete  and  16.000  pounds  in  the  steel. 
t  only  requires  0.31  per  cent,  of  steel  to  furnish  the  same  strength 
IS  the  concrete,  which  shows  that,  no  matter  what  may  be  the  va- 
iation  in  the  comparative  price  of  concrete  and  steel,  steel  always 
urnishes  tension  at  a  far  cheaper  price  than  concrete,  on  the  above 
)asis.  at  less  than  one-third  of  the  cost.  The  practical  meaning  of 
his  is,  on  the  one  hand,  that  a  beam  composed  wholly  of  concrete 
s  usually  inadvisable,  since  its  low  tensile  strength  makes  it  un- 

•Extiaot  from  a  panpr  b.v  Wiiltpr  Loring  Webb,  read  before  the  Engineers' 
:iub  of  Philadelphia,  March  18,  1905. 


economical,  it  not  actually  impracticable,  for  it  may  be  readily 
shown  that,  beyond  a  comparatively  short  span,  a  concrete  beam 
will  not  support  Us  own  weight.  On  the  other  hand,  on  account  of 
the  cheaper  compressive  stress  furnished  by  concrete,  an  all-steel 
beam  is  not  so  economiial  as  a  beam  in  which  the  concrete  fur- 
nishes the  compressive  stress  and  the  steel  furnishes  the  tensile 
stress.  This  statement  has  been  very  frequently  verified  when  com- 
paring the  cost  of  the  construction  of  floors  designed  by  using  steel 
I-beams  supporting  a  fireproof  concrete  floor,  and  that  of  a  con- 
crete floor  having  a  similar  floor  slab  but  making  the  beams  as 
T-beams  of  reinforced  concrete. 

Another  instance  of  the  actual  economy  of  this  method  of 
construction  is  furnished  by  a  recent  design  for  a  retaining  wall. 
The  wall  was  to  be  14  feet  in  height  and  the  design  was  for  a  skele- 
ton reinforced  concrete  construction.  It  has  a  base  plate  of  the 
requisite  width,  so  that  the  center  of  pressure  of  the  base  will 
be  properly  located.  Buttresses  which  run  back  into  the  embank- 
ment at  proper  intervals  are  connected  with  the  base  plate,  while 
the  face  of  the  wall  between  the  buttresses  has  only  such  thickness 
as  is  required  to  withstand  the  bursting  pressure  developed  between 
each  pair  of  buttresses.  The  whole  structure  is  reinforced  with 
steel  so  as  to  take  tip  all  the  tensile  stress  which  may  be  developed 
in  any  part  of  the  wall.  The  cross-section  of  this  wall  has  an 
average  value  of  25.44  square  feet,  which  is  the  <!quivalent  of  25.44 
cubic  feet  per  linear  foot  of  wall.  A  wall  of  rubble  masonry  was 
designed  by  well-known  railroad  engineers  for  this  same  location. 
This  wall  had  a  cross-section  of  80.45  square  feet.  On  the  basis  of 
25  cents  per  cubic  foot,  or  $6.75  per  cubic  yard,  each  linear  foot  of 
the  rubble  wall  would  cost  $20.12.  Of  course,  the  unit  price  of  the 
concrete  wall  is  considerably  higher,  but  its  volume  is  but  little 
over  30  per  cent,  of  the  volume  of  the  stone  wall.  In  this  particu- 
lar case  an  estimate  for  this  wall  at  the  rate  of  40  cents  per  cubic 
foot  as  measurea  in  place  was  obtained  from  a  reliable  contractor, 
the  estimate  including  the  steel  and  all  other  items  of  construction 
except  mere  excavation,  which  was  not  included  in  the  first  esti- 
mate. The  concrete  wall  would  therefore  cost  $10.16  per  linear 
foot,  which  is  practically  otie-nalf  of  that  of  the  stone  wall.  Many 
other  illustrations  could  be  given  where  reinforced  concrete  con- 
struction is  the  cheapest  that  gives  a  permanent  structure. 

As  an  instance  of  the  second  class  of  structures,  viz..  those  in 
which  reinforced  concrete  is  almost  the  only  practicable  method  of 
construction,  the  following  case  is  given.  It  was  required  to  con- 
struct a  retaining  wall  with  a  height  of  36  feet  above  the  rails  of 
a  sunken  track  where  the  right-of-way  was  absolutely  limited  to  a 
width  that  gave  10  feet  from  the  right-of-way  line  to  the  clearance 
line  for  the  tracks.  The  wall  was  designed  to  have  its  base  42  feet 
below  the  top.  Of  course,  10  feet  is  too  small  a  base  for  a  42-foot 
retaining  wall.  The  only  possible  solution  appeared  to  be  some 
provision  by  which  the  toe  of  the  wall  could  extend  underneath  the 
track.  Of  course,  such  a  construction  in  stone  masonry  or  even  in 
plain  concrete  would  be  an  utter  impossibility,  since  it  would  in- 
evitably break  at  the  angle  at  the  base.  A  structure  of  concrete 
and  steel  in  which  the  transverse  stress  at  the  lower  angle  of  the. 
wall  is  resisted  by  the  horizontal  steel  bars  in  the  base,  with  the 
very  considerable  pressure  of  the  earth  on  the  base  plate  behind 
the  face  wall,  accomplished  all  that  is  desired.  The  resultant  line 
of  pressure  is  within  the  middle  third  of  the  base,  while  the  maxi- 
mum intensity  of  pressure  on  the  subsoil  was  computed  to  be 
about  6.400  pounds  per  square  foot.  As  the  subsoil  is  a  very  firm 
grave!  this  pressure  is  a  perfectly  safe  one.  but  if  it  had  been  found 
that  the  soil  was  less  reliable  it  would  have  been  a  comparatively 
simple  matter  to  enlarge  the  foundation  as  much  as  necessary. 
Of  course,  the  conditions  of  this  problem  were  very  peculiar  and 
i-r,,,-,,-,]  j,jj(]  i(  illu"trates  what  can  be  done  under  such  circum- 
stances. 

The  Engineering  Xeus  recently  published  an  interesting  ac- 
count of  a  wall  constructed  by  the  Great  Northern  Railway  Com- 
pany at  Seattle.  Washington.  The  wall  is  over  40  feet  from  base 
to  top  at  the  highest  point,  varying  from  this  maximum  to  nearly 
zero.  The  economy  of  the  design  in  comparison  with  a  wall  in 
plain  concrete  was  computed.  There  was  shown  to  be  a  saving  of 
20.4  per  cent,  for  a  wall  10  feet  high  and  of  45  per  cent,  for  a  wall 
40  feet  high.  But  in  this  case  there  was  no  question  of  limitation 
of  the  base  of  the  footing  behind  the  face  of  the  wall,  and  there- 
fore no  necessity  of  extending  the  toe  of  the  wall  under  the  tracks. 
The  third  class  of  structures,  viz..  those  in  which  reinforced 
concrete  is  simply  nreferable.  may  be  illustrated  by  the  very  simple 
case  of  fireproof  floors.  One  of  the  compensations  of  the  Balti- 
more fire  was  its  demonstration  of  the  fact  that  a  concrete  floor 
when  properly  made  approaches  the  ideal  by  being  more  nearly 
aosolutely  fireproof  than  any  other  fiooring  material.  It  has  been 
frequently  stated  that  since  concrete  is  formed  by  the  crystalliza- 
tion of  a  compound  containing  water,  it  only  requires  heat  to  drive 
off  the  water  and  render  the  w-hole  structure  worthless  from  a 
structural  standpoint.  In  one  sense  this  is  true,  provided  the  heat 
is  suflicient:  but  the  Baltimore  fire  proved  that  even  with  the  very 
excessive  degree  of  heat  which  was  developed  during  that  fire,  the 
effect  of  such  heat  on  a  cpijcrete  floor  wag  merely  to  calcine  the 
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Jower  layer  ot  concrete  to  a  depth  varying  from  '/j  inch  to  1  inch. 
After  such  calcination  occurred,  this  layer  of  heat-resisting  ma- 
terial proved  to  be  such  a  thorough  protection  that  the  concrete 
above  it  was  uninjured,  and  considering  that  the  concrete  that  lies 
above  the  axis  of  the  reinforcement  is  the  only  portion  which  is 
considered  in  calculating  the  strength,  and  also  considering  that  an 
inch  or  two  of  concrete  is  always  placed  below  the  steel  reinforce- 
ment, even  the  destruction  of  an  inch  of  concrete  on  the  lower  side 
of  a  concrete  slab  will  not  impair  its  structural  strength.  After 
such  a  fire,  the  injured  material  may  be  scraped  off,  so  far  as  it  is 
loose,  and  another  protecting  layer,  which  is  only  put  on  for  pro- 
tection and  not  for  structural  strength,  can  be  added. 

Another  very  satisfactory  use  of  reinforced  concrete  is  in  the 
construction  of  roof  slabs  for  fireproof  buildings.  The  author  has 
recently  constructed  a  factory  and  boiler  house  entirely  of  concrete. 
Even  the  side  walls  were  built  of  hollow  concrete  blocks.  The 
floors  are  of  concrete,  the  roof  slab  of  concrete,  and  even  the  stairs 
are  made  of  concrete.  The  boiler  house  has  a  roof  with  a  clear 
span  of  30  feet  formed  by  placing  a  4-inch  slab  on  concrete  beams 
stretching  across  the  span  of  30  feet.  The  beams  have  a  depth  of 
13 '-J  inches  under  the  slab  and  a  width  of  7%  inches.  They  are 
spaced  6  feet  2'^  inches  apart.  The  slab  is  reinforced  by  J^-inch 
bars  spaced  Ifi  inches  apart.  Only  a  few  weeks  after  the  roof  was 
in  piace  and  before  the  concrete  had  attained  anything  like  its  full 
strength  a  very  unexpected  and  unintentional  test  of  the  roof  oc- 
curred. A  steel  stack  was  being  erected,  the  stack  being  put  into 
place  by  means  of  a  derrick.  The  derrick  bfoke,  a  large  gin-pole 
was  broken  in  three  pieces,  the  stack  crumpled  up.  and  the  whole 
mass  of  wreckage  fell  on  this  roof.  No  injury  whatsoever  was  done 
to  th^  roof. 


English    Motor    Cars. 


A  great  number  of  long  sidings  have  been  built  within  the  past 
year  along  the  Siberian  Railroad,  and  it  is  said  that  military  trains 
are  no  longer  held  excessive  periods  to  await  trains  in  the  other 
direction. 


The  Revue  Ocnrrale  des  Chemins  de  Fer  recently  publish 
brief  review  of  the  motor  cars  that  have  been  introduced  upoi 
English  railways.  All  of  them  are  driven  by  steam  with  th 
ception  of  three,  one  of  which  belongs  to  the  Great  Northern 
two  to  the  North  Eastern.  The  Great  Northern  car  has  a 
lene  motor  capable  of  developing  72  horsepower.  It  is  not  y 
regular  service  though  it  has  been  on  trial  for  a  number  of  mo 

The  North  Eastern  cars  also  use  gasolene  in  an  engine 
drives  a  generator  supplying  current  to  tramway  motors  moi 
on  the  trucks.  They  are  in  regular  service  but  the  consum 
of  fuel  is  excessive  and  as  this  fuel  is  expensive  the  cost  per 
for  oil  alone  is  9.06  cents.  Since  a  locomotive  on  the  light 
ways  rarely  burns  more  than  35  lbs.  of  coal  per  mile,  costing 
per  ton.  or  at  a  rate  of  6.33  cents  per  mile,  the  cost  of  fuel  oi 
motor  car  is  excessive. 

Of  the  steam  motors,  that  of  the)  Taff  Vale  Railway  is  oi 
t^e  most  interesting.  One  end  of  the  car  is  carried  on  an  ord: 
bogie  truck.  The  longitudinal  section  of  the  latter  shows 
method  of  attaching  the  body.  The  car  has  no  body  bolste 
the  end  sill  rests  directly  on  the  truck  bolster  to  which  an  at 
ment  is  made  in  the  ordinary  manner  with  a  king  pin.  The  su 
is  thus  carried  so  far  out  on  the  end  ot  the  car  that  the  latter  i 
disturbed  by  the  vibrations  of  the  engines.  The  body  is  di 
into  three  compartments:  a  small  van  whose  width  is  just 
to  that  of  the  door  in  the  side  by  which  it  is  entered,  and  v 
is  at  the  end  over  the  motor  truck;  a  third  class  compart 
seating  40  passengers,  with  a  center  aisle  and  cross  seats,  a 
first  class  compartment  with  side  seats  as  in  the  ordinary  tran 

The  general  construction  of  the  motor  truck  is  clearly  s 
by  the  longitudinal  section,  the  most  interesting  feature  of  \ 
is  the  boiler.  It  is  a  locomotive  boiler  whose  fire-box  is  a 
center  ot  the  tubes  extending  on  either  side.  These  are  3: 
number   and    1%    in.    in    diameter.      The   boiler   stands   acrosi 
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Longitudinal   Section    of   Taff-Vale    Motor   Car   Truck. 
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•ar  and  the  stack  is  at  the  center,  flues  leading  to  il  fi-oni  the 
jinokebo.xes  on  either  side  as  indicated  by  the  dotted  lines  in  the 
^-ngravings.  The  cleaning  of  the  tubes  is  made  very  easy  l)y  the 
l)resence  of  doors  in  the  two  sraokeboxes. 

Outside  cylinders  are  used,   whose  connecting  rods  are  rou|)led 


longitudinal  Section  of  Transverse  Boiler  for  Taff-Vale  Motor  Car. 

to  the  wheels  at  the  end  of  the  "car,  no  coupling  rods  being  used 
30  that  the  other  pair  are  trailers.  In  operation.  In  order  to 
ivoid  turning  the  ear  at  each  terminal,  the  conductor  stands  on 
the  back  platform,  when  the  car  is  run  with  the  compartment  end 
to  the  front,  where  he  is  in  electric  communication  with  the  driver, 


as  heretofore,  be  from  7c.  first  class,  to  2c.  sixth  class,  per  100  lbs., 
higher  than  the  New  York  rate,  while  iron  and  grain  should  take 
the  same  rate  to  Boston  as  to  New  York,  when  shipped  for  export. 
The  Philadelphia  and  Haltimore  differentials  from  New  York  were 
not  greatly  altered.  ( Kor  a  table  showing  the  changes,  see  the 
Itailrutiil  Gazette.  May  2«,  p.  573).  II  transpired  at  an  early  stage 
of  the  preliminaries  that  the  interests  of  Boston  and  New  York  in 
this  proceeding  were  from  certain  points  of  view  at  least  not  antag- 
onistic, and  the  representatives  of  these  two  cities  co-operated  har- 
moniously throughout. 

The  following  in  an  abstract  of  the  argument  now  presented  by 
Boston : 

Taking  the  average  for  the  years  1897-1901,  inclusive,  as  against 
190.3,  we  find  that  in  the  export  of: 
(Jrain — Philadelphia   decreased    45    per   cent.;    Boston    decreased    46 

per  cent. 
Provisions — Philadelphia   increased   25   per   cent.;    Boston   decreased 

24  per  cent. 
Flour — Philadelphia   increased    65    per   cent.;    Boston   decreased    32 

per  cent. 
Cotton — Philadelphia  increased  390  per  cent.;   Boston  decreased  36 

per  cent. 
Petroleum — Philadelphia  increased  17  per  cent.;    Boston  decreased 

21  per  cent. 
Miscellaneous   Cargo — Philadelphia   increased   30  per  cent.;    Boston - 

decreased  21  per  cent. 

During  the  same  term,  except  in  the  case  of  flour,  which  in- 
creased 6  per  cent.,  Baltimore  showed  a  considerable  decrease,  but 
except  in  the  cases  of  grain  and  provisions  the  decreases  were  much 
smaller  than  in  the  case  of  Boston. 

In   1904  there  was  a  very  heavy  decrease  in  exports  from  all 
Atlantic  ports,  but  contrasting  the  five-year  period  1897-1901  with 
1904  we  find  that  in  exports  of: 
Grain — Boston  decreased  75  per  cent.;   Baltimore  decreased  68  per 

cent.;   Philadelphia  decreased  68  per  cent. 
Provisions — Boston  decreased  24  per  cent.;   Baltimore  decreased  20 

per  cent.;    Philadelphia  increased  28  per  cent. 
Flour — Boston  decreased  55  per  cent.;   Baltimore  increased  2Vi!  per 

cent.;    Philadelphia  increased  22  per  cent. 
Cotton — Boston  decreased  42  per  cent.;  Baltimore  decreased  22  per 

cent.:  Philadelphia  increased  499  per  cent. 
Petroleum — Boston  increased  2^j   per  cent.;   Baltimore  decreased  14 

per  cent,   (on  very  nominal   amounts);    Philadelphia  increased 

32  per  cent. 
Miscellaneous  Cargo — Boston  decreased  '''/,.,  per  cent;  Baltimore  de- 
creased Vio  per  cent.;   Philadelphia  increased  42  per  cent. 

So  that  the  discriminating  effect  of  the  differentials  in  favor 


Side   Elevation   of  Taff-Vale    Motor   Car. 

and  also  has  control  of  the  throttle  and  whisf.e  as  well  as  the  hand  of  Philadelphia  and  Baltimore  as  against  Boston  was  proven  by  fig- 
brakes  on  the  bogie  truck.  ures  which  were  submitted  in  the  statement  of  the  Philadelphia  case. 
The  following  are  some  of  the  principal  dimensions:  The  large  annual  clearance  of  steamers  in  ballast  to  load  at  south- 
Cylinder   (iliinifter                                                                   u  iu-  ^'^^  ports  with  cargo  for  Europe  was  also  demonstrated  by  one  of 

I  'yllnder!  pi.stim  stroke   14  "  the  Boston  exhibits. 

Heating  surface.  Hrebox :W.27  sq.  ft.  ,    ,     ,     .  ...  ,      ,  ,       ,         j         1        ^ 

tubes  ."SOI. 28     "  Boston  contended  that  conditions  both  on  land  and  water  nave 

,    "  "        '"*'''  ■*''2n"     "•  radically  changed  since  these  differentials  were  first  adopted;   that 

(jiate   area    o.O  ,•'.  f  .  ^,      .  ,  . 

Wbecl  base,  motor  truclt 8  ft.  6  in.  the  existing  differentials  represent  a  greatly  increased  percentage 

Wlieels,  diameter   \A\iS,'  of  the   inland    freight   rate    to   Baltimore  and   Philadelphia,  and   it 

Itoiler   pressure    !*>*>  »t)s.  °  '^  . 

Tractive  effort    2.2i)u  lbs.  was  demonstrated  that  ocean  freight  rates  from  Baltimore  and  Phil- 

Lengtb  of  car  over  all uiiit  11 111.  adelphia  can  be.  and  often  are.  as  low  as  from  Boston,  and  at  times 

Distance  between  truck  centers   40       S  «^  '  •  .,       „    ,   .  ,    x^,..,    j    ,    i,- 

Total   weight    7:i.lO(i  lbs  much  lower,   with  ample  profit  to  the  Baltimore  and  Philadelphia 

=^^^ -=  steamship  lines;   that  when  ocean  rates  are  higher  at  the  southern 

Boston's  View  of  the  Differential  Question.  PO''ts  ic  is  simply  because  of  concentration  of  freight  at  those  ports 

brought  about  by  the  inland  differentials,  thus  enabling  the  southern 

The  Boston  Chamber  of  Commerce  Committee  on   Differential  steamship  lines  to  secure,  by  higher  ocean  rates,  a  part,  and  in  some 

Freight  Rates  has  submitted  its  report,  in  which  it  maintains  that  cases  all.  of  the  inland  differential  as  a  gratuity  or  subsidy. 
the  decisions  which  the   Interstate  Commerce  Commission  gave,   in  Boston  insisted  that  the  great  bulk  of  export  traffic  moves  from 

its  capacity  as  an  arbitrat'ion  board,  discriminate  severely  against  point  of  origin  to  foreign  destination  via  the  cheapest  route;    that 

Boston  in  favor  of  Baltimore  and  Philadelphia.     It  will  be  recalled  this  is  especially  true  of  flour,  grain  and  other  staple  commodities. 

that  the  adjustment  of  the  export  differentials,  as  between  Boston,  the  quality  of  which  is  not  affected  by   moderate  difference  in  the 

New   York.   Philadelphia   and   Baltimore,    was   voluntarily    given   to  time  of  transit;  that  through  rates  on  export  trafl;ic  must  therefore 

the    Commission   last    spring,    and    that    the    Commission   made    no  be  uniform  via  all  Atlantic   ports  or  the  route  charging  a  higher 

change  in  the  status  of  Boston  as  compared  with  New  York.     It  was  rate,  however  slight,  will  be  effectually  shut  out  of  participation, 
decided  that  the  rate  on  export  traffic,  except  iron  and  grain,  should.  These   propositions    were   sustained    by   positive    written   state- 
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ments  by  a  number  of  the  largest  flour  millers  and  grain  exporters 
in  the  United  States  that  they  would  not  pay  any  premium,  how- 
ever small,  for  the  privilege  of  shipping  via  a  port  of  their  own 
selection  over  and  above  the  lowest  through  rate  which  they  could 
obtain  via  any  one  of  the  ports  of  Newport  News,  Baltimore,  Phila- 
delphia, New  York  or  Boston. 

Boston  contended  that  if  the  Commission  should  now  overrule 
the  principle  of  equal  rates  on  export  traffic  via  all  Atlantic  ports 
and  decide  that  the  southern  ports  are  entitled  to  differentials  as 
against  New  York  because  of  special  advantages  inherent  to  that 
port,  then  Boston  is  likewise  fairly  entitled  to  a  similar  differential 
in  order  to  bring  about  an  equalization  of  competitive  advantages 
at  all  Atlantic  ports  other  than  New  York.  On  this  proposition  the 
Commission  made  this  significant  admission:  "It  is  possible  that 
in  the  future  it  may  become  evident  ihat  Boston  cannot  fairly  com- 
pete for  the  traffic  upon  the  present  basis." 

Thus  for  the  first  time  a  flaw  appears  in  the  sole  right  and  title 
lo  differentials  so  long  monopolized  by  Baltimore  and  Philadelphia, 
and  which  they  have  regarded  as  an  almost  sacred  inheritance. 
Philadelphia  in  defending  its  privileges  relied  in  pari  upon  the  as- 
sertion that  its  ocean  freight  rates  are  higher,  but  this  was  clearly 
disproved  by  the  Boston  exhibit  of  weekly  comparative  ocean  rates 
from  the  various  ports. 

Philadelphia  relied  in  part  upon  Its  claim  of  shorter  distance 
from  the  interior,  but  thi.s  factor  is  entitled  to  small  consideration, 
as  it  does  not  represent  a  correspondingly  lower  cost  of  performing 
service.  Philadelphia,  however,  so  far  as  can  be  determined,  based 
its  claim  to  preferential  treatment  principally  upon  the  time-hon- 
ored Pennsylvania  doctrine  of  Protection.  Its  mercantile  "infant  in- 
dustries" still  need  nursing.  Their  cry  is  "Save  us  or  we  perish!" 
It  is  the  same  old  and  long  successful  attempt  to  secure  by  legisla- 
tion those  advantages  which  should  result  from  native  energy  and 
local  enterprise. 

Boston  asks  no  such  favors.  She  is  willing  to  take  her  chance 
in  fair  competition  with  any  of  the  other  ports.  New  York  included, 
upon  the  basis  of  equal  inland,  or  uniform  through,  rates  on  export 
traffic,  relying  upon  the  enterprise  of  her  terminal  railroad  and  the 
energy  of  her  merchants  to  secure  her  just  proportion  of  the  trade. 

Baltimore  demanded  preferential  treatment  because  of  shorter 
distance  from  the  interior,  higher  ocean  freights,  and,  like  Philadel- 
phia, the  need  of  protection,  because  of  her  relative  inferiority  and 
inefficiency  as  a  trading  port.  The  claim  ,of  higher  ocean  freight 
rates  was  exploded  by  the  Boston  exhibits. 

Baltimore  ignored  the  fact  that  the  distance  principle  has  not 
for  years  been  an  important  factor  in  the  fixing  of  competitive  rates. 
Longer  haul  has  been  used  by  the  railroads  as  an  excuse  tor  lower 
rates  but  never  as  a  reason  for  higher  ones.  A  shorter  haul  uphill 
may  be  more  costly  than  a  much  longer  one  on  the  level  or  down 
grade. 

The  insistent  plea  of  Baltimore  was.  however,  that  the  New 
York  (and  consequently  the  Boston)  railroads  be  forced  to  charge 
higher  rates  than  they  were  willing  to  accept  because,  to  quote  the 
Baltimore  argument,  "In  carrying  freight  to  New  York  they  have 
done  a  better  job"  thari"the  roads  carrying  similar  freight  to  Balti- 
more or  Philadelphia. 

It  would  be  hard  to  conceive  a  more  audacious,  unjust  and  arbi- 
trary violation  of  public  policy  than  to  force  the  railroads  to  keep 
their  rates  up  when  they,  themselves,  desire  to  give  the  public  the 
l)enefit  of  a  reduction. 

Philadelphia  and  Baltimore  claimed  that  rates  of  marine  insur- 
ance are  higher  from  those  ports  than  from  Boston  and  New  Y'ork, 
and  that  this  is  an  additional  reason  for  granting  them  a  differen- 
tial. This  claim  was  completely  refuted  by  the  submission  on  be- 
half of  Boston  of  letters  from  agents  of  several  of  the  leading  ma- 
rine insurance  companies,  both  American  and  foreign,  in  which  they 
stated  that  the  rates  were  precisely  alike  on  vessels  of  the  same 
classification,  whether  they  sailed  from  Baltimore.  Philadelphia. 
New  York  or  Boston,  and  that  they  had  placed  insurance  now  in 
force  on  these  terms. 

The  report  and  opinion  of  the  Commission  defies  analysis.  It 
openly  confesses  a  vain  search  for  some  fvindamental  principle  upon 
which  to  settle  the  dispute.  Failing  in  this  it  flounders  around  in 
an  abortive  attempt  to  justify  the  indefensible.  It  undertakes  to 
"rob  Peter  to  pay  Paul"  and  to  accomplish  the  impossible  feat  of 
pleasing  everybody  without  offending  any  one.  It  enunciates  as 
facts  statements  contradicted  by  the  evidence  submitted.  It  strives 
to  create  an  artificial  division  of  the  export  traffic  between  the  dif- 
ferent ports  by  strangling  competition  through  a  so-called  "equaliza- 
tion of  advantages." 

Here  it  asks,  "What  can  be  ijiore  just  than  to  give  each  port 
the  inland  rate  to  which  its  location  entitles  it  and  to  let  it  secure 
such  jiortion  of  this  export  traffic  as  its  ocean  facilities  can  win 
for  it?"  while  there  it  says.  "The  port  of  export  is  but  a  single 
station  on  th?  through  line."  and  "Nothing  can  be  more  certain  than 
that  these  inland  rates  upon  through  traffic  should  be  trealod  as  a 
part  of  the  entire  through  rate." 

It  asks,  "what  will  equalize  the  advantages  of  transportation 
through  these  various  ports?"     Yet  expresses  the  opinion  that  the 


ideal  condition  would  be  the  establishment  of  rates  that  would  r 
ward  by  increased  business  port  enterprise  in  the  line  of  improve 
service  or  facilities,  and  thus  insure  that  healthy  struggle  of  loca 
ity  against  locality  which  is  the  best  security  for  proper  commercii 
development. 

Notwithstanding  these  premises  it  suggests  as  a  reason  for  ta 
ing  traffic  via  New  York  the  fact  that  that  port  "has  quicker  ar 
more  reliable  service,  more  frequent  sailings,  ability  to  reach 
greater  number  of  ports,  superior  banking  facilities,  better  storag 
facilities,  etc."  In  one  place  it  lays  stress  upon  distance  as  a  mo 
important  factor,  and  in  another,  where  the  distance  from  Buffalo 
Baltimore.  Philadelphia  and  New  Y'ork  is  equal,  or  in  fact  slight 
less  to  New  York  than  to  Baltimore,  it  ignores  its  former  vie 
and  conceives  it  to  be  of  no  consequence. 

Admitting,  so  far  as  lake-and-rail  grain  is  concerned,  the  co 
tention  of  Boston  and  New  Y'brk  that  the  effect  of  the  differentia 
may  be  to  force  traffic  into  unnatural  and  more  expensive  route 
it  attempts  to  refute  the  argument  as  relating  to  all-rail  grain,  bi 
altogether  ignores  the  main  contention,  viz.,  that  the  refusal 
permit  the  railroads  running  to  New  Y'ork  and  Boston  to  redui 
their  rates  to  the  Baltimore  basis  imposes  a  tax  to  the  extent  ' 
the  exact  amount  of  the  difference  on  all  differential  traffic  destine 
for  foreign  ports  with  which  the  southern  ports  have  no  dire 
connection. 

In  regard  to  the  lower  grade  freight  such  as  flour,  grain,  eti 
it  expresses  the  opinions: 

First — That  "The  through  rate  should  be  substantially  the  san 
by  all  lines"  (i.e.,  routes). 

Second — That  it  is  impossible  to  decide  what  inland  differenti 
would  produce  this  equality  of  through  rates. 

Third — That  equal  through  rates  would  give  New  Y'ork  an  u 
equal  share  of  the  export  business.     And 

Fourth — That  Philadelphia  and  Baltimore  are  entitled  to  a  lowi 
rate:  which,  it  adds,  they  have  had  in  effect  for  the  last  seven  yeai 

Was  ever  confusion  worse  confounded? 

It  declares  that  "flour  moves  to  the  seaboard  under  substa 
tially  the  same  condition  and  at  practically  the  same  cost  as  grain 
yet  the  ex-lake  differential  on  flour  is  fixed  at  2c.  per  100  lbs.  i 
Baltimore  and  Ic.  to  Philadelphia,  while  on  wheat  it  is  but  V^c.  pi 
100  lbs.  to  either  port. 

In  this  remarkable  decision  the  Commission,  after  stating  thi 
the  purpose  of  the  original  differential  agreement  of  1877  was  i 
create  equal  through  rates,  finally  decides  that,  subject  to  sligl 
modification,  the  differentials  provided  for  in  that  agreement  shoui 
now  substantially  be  retained  for  the  astonishing  purpose  of  crea 
ing  unequal  through  rates. 

Lastly,  the  Commission  has,  to  the  extent  of  Its  ability,  cor 
pelled  the  New  York  and  Boston  railroad  lines  to  charge  high( 
rates  than  they  are  ready  and  willing  to  accept. 

Boston  would  prefer  to  rely  upon  her  own  pluck,  industry  an 
foresight  to  secure  her  just  proportion  of  the  export  traffic,  but 
the  advantages  of  a  port  are  to  be  capitalized;  if  lack  of  facilitic 
is  to  command  a  premium  and  their  development  is  to  constitute 
handicap:  if  legislation  is  to  compel  what  civic  pride,  local  energ 
and  liberal  investment  should  command,  then  Boston  wants  its  fai 
share  in  the  distribution  of  favors. 

We  believe,  however,  with  Commissioner  Clements,  that  thet 
export  freight  differentials  are  in  themselves  illegal,  inasmuch  i 
tliey  are  an  interference  with  free  competition,  and  'are  therefoi 
in  restraint  of  trade.  We  believe  that  tlie  original  cause  for  the: 
establishment,  as  stated  in  the  agreement  of  1877,  and  in  the  repoi 
of  the  Thurman  Commission  as  conceded  by  the  Interstate  Con 
merce  Commission  in  1898,  no  longer  exists,  and  we  therefore  sha 
not  cease  to  demand  their  abolition. 


Locomotive    Exports. 


The  following  table  compares  locomotive  exports  in  the  yeai 
ending  June  30,  1903.  1904  and  1905: 


l.ur;)pe    

Uritisb  Xortli  .\iuerica. 

(Vntral  Amci-ii-a 

.Me.xico   

Cuba     

Wost    Indies    

Argmtina    

liiazil    

Ciilorabia    

other  South  Am 

Chinese  Kmpire    

.lapan    

l!ritish  Australia   

Philippine  Islands   .  .  .  . 
other  Asia  &  Oceanica. 

liritish  Africa    

.\11   other  Africa 


11 


3 


$SS3,5fi3 
«n.Slii 
.■!(i.S.T2(i 
:;l>ii.i;oi 
.s.:ij.-, 
l'07.44S 
nsc. 
19.330 
f>S.4t('. 

2.se,,SL'.-i 
:;7i!.04.-, 


27.40.-1 
16. ISO 

2l,0(in 


-1904. ^ 

Value. 
?2.693 
1.707.592 


-1903. — 

Value. 

$2,"i.Gi 

1.134.111 

e.ili 

1.23>i.77 


119.220 
9.110 
11..S22 


10 


2.30 
2«6."-33 


Totals    4."iS  S3.(;i  7.010     .".IH   .?.">.201.422     289  .«3.219.77 

This  gives  an  average  value  of  $11,141  in  1903.  $10,439  in  1904 
and  $7,984  in  1905.  It  will  be  seen  that  Canada  and  Mexico,  hithei 
to  by  far  our  best  customers  for  locomotive  equipment,  have  botl 
been  exceeded  this  year  by  Japan. 


AunusT   11.   1905. 
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Transfer  Cars  of  the  Great   Northern. 


Hamline  Transfer  of  the  Great  Northern  Railroad  is  a  large 
freight  transfer  station  between  St.  Paul  and  Minneapolis  designed 
to  relieve  congested  local  conditions  in  the  two  cities.  Freight 
destined  for  these  two  points  is  received  at  Hamline.  loaded  into 
transfer  cars  and  sent  to  the  city  freight  depots.  Out-bonnd  freight 
is  handled  in  reverse  order. 

For  this  service  the  road  recently  designed  and  had  built  a 
lot  of  special  transfer  cars,  the  general  plan  of  which  is  shown 
herewith.  The  most  notable  characteristic  of  these  cars  is  their 
unusual  length,  which  is  58  ft.  over  end  sills.  The  uuderframe 
has  four  intermediate  sills,  or  nine  sills  in  all,  and  is  trussed  with 
six  1%-in.  rods.  The  needle  beams  are  14  in.  deep  and  the  queen 
posts  13  in.  high,  giving  a  truss  depth  of  27  in.     Each  side  of  the 


deputy  surveyor,  and  party,  who  were  engaged  in  surveying  the 
upper  peninsula.  While  running  the  east  line  of  township  47  north, 
range  27  west,  they  observed,  on  Sept.  19,  1844,  by  means  of  the 
solar  compass,  the  most  remarkable  variations  in  the  direction  of 
the  needle.  Mr.  Burt  was  the  inventor  of  the  .solar  compass,  and 
when  the  fluctuations  indicated  a  variation  of  87  deg.  he  was  tre- 
menduously  excited.  He  directed  the  members  of  his  party  to  look 
around  for  the  presence  of  minerals.  A  mere  rip  of  the  sod  re- 
vealed the  ore.  The  surveying  party  duly  recorded  their  discovery 
in  their  reports,  but  they  appear  not  to  have  mentioned  it  to  any- 
one who  could  profit  by  the  discovery. 

In  the  spring  of  1845,  P.  M.  Everett,  of  .lackson,  Mich.,  con- 
cluded that  he  would  investigate  the  reports  concerning  copper  in 
the  Lake  Superior  region,  and  undertook  the  journey,  accompanied 
by  four   men.     They   found   the    deposits   known   later   as   Jackson 


Plan    and    Elevations   of    58-ft.   Transfer    Box   Car  for   the   Great    Northern. 


car  has  two  doors  10  ft.  3  in.  either  side  of  the  middle.  The  cars 
are  mounted  on  arch-bar  trucks  with  Haskell  &  Barker  iron  truck 
and  body  bolsters,  and  are  equipped  with  continuous  draft  rigging. 
They  are,  of  coui'se,  confined  to  the  service  for  which  they  were 
designed,  never  being  permitted  to  get  into  road  service. 


Development  of  the  Lake  Superior  Region. 


At  the  semi-centennial  celebration  of  the  completion  of  the  first 
canal  at  Sault  Ste.  Marie  held  July  26  and  27,  the  Hon.  Peter  White, 
President  of  the  Semi-Centennial  Commission,  presented  an  inter- 
esting historical  address  on  the  "Development  of  the  Lake  Superior 
Region."  in  which  he  outlined  the  steps  in  the  growth  of  the  north- 
ern peninsula  of  Michigan  from  a  wilderness  to  what  is  perhaps 
the  greatest  mineral  producing  region  in  the  world.  He  said  in 
part: 

As  early  as  1636,  Lagarde,  in  a  little  book  published  in  Paris, 
made  known  the  existence  of  copper  in  this  far-off  country.  The 
Jesuits,  too.  from  1632  to  1672,  frequently  spoke  of  the  existence 
of  copper.  Claud  Allouez  visited  the  Lake  Superior  region  in  1866 
and  makes  mention  of  a  large  mass  of  native  copper  which  was 
plainly  visible  there  near  the  shore  of  the  lake.  The  first  attempt 
at  development  was  made  as  a  result  of  the  account  of  the  mineral 
deposits  related  by  Captain  Jonathan  Carver,  who  visited  Lake 
Superior  in  1765.  Alexander  Henry,  an  Englishman,  organized  a 
company  to  exploit  the  resources  of  the  region,  and  built  a  barge 
at  Point  Aux  Pins  and  laid  the  keel  of  a  sloop  of  40  tons.  They 
also  erected  an  air  furnace  at  Point  Aux  Pins.  They  found  speci- 
mens of  silver,  lead  and  copper,  but  not  in  quantities. 

Nothing  further  was  done  towards  the  development  of  this 
region  for  nearly  three-quarters  of  a  century.  It  is  to  Dr.  Douglas 
Houghton  that  the  credit  belongs  of  discovering  the  presence  of 
copper  in  the  upper  peninsula  though  he  discovered  no  mines  in 
the  commercial  sense.  The  first  copper  mine,  the  famous  Cliff  at 
Eagle  River,  was  discovered  by  John  Hays,  of  Pittsburg,  later  of 
Cleveland,  on  Nov.  18,  1S44,  and  in  a  period  of  10  years  from  1846 
to  1856  it  yielded  $3,858,000  upon  an  original  investment  of  $108,000. 

Iron   was  first  discovered  by  William   A.   Burt,   United   States 


mountain  and  the  Cleveland  mountain.  The  following  spring  an- 
other expedition  was  fitted  out  by  Mr.  Everett  to  visit  the  Jack- 
son location.  They  returned  to  the  mouth  of  the  Carp  river  with 
300  lbs.  of  ore  upon  their  backs.  Some  of  the  ore  was  then  taken 
to  Mr.  Olds,  of  Cucush  Prairie,  who  succeeded  in  making  a  fine 
bar  of  iron  of  it  in  a  blacksmith's  furnace,  the  first  iron  ever  made 
from  Lake  Superior  ore.  In  the  spring  of  1847  the  Jackson  com- 
pany constructed  a  forge  on  the  Carp  river,  about  three  miles  from 
the  mine,  and  on  Feb.  10,  1848,  the  first  iron  ever  made  in  the 
Lake  Superior  region  was  made  in  this  furnace  by  Ariel  N.  Barney. 
The  daily  product  was  about  six  tons,  requiring  two  teams  of  six 
horses  each  to  convey  the  blooms  to  Marquette,  which  lay  10  miles 
away. 

The  Marquette  Iron  Co.  established  its  forge  in  1849,  the  sec- 
ond to  be  established  in  the  region.  It  was  during  the  winter  of 
1850  that  ore  was  first  hauled  from  the  Cleveland  mine.  During 
the  winter  of  1850  about  25  double  teams  were  employed  in  hauling 
the  ore  to  the  forge  at  the  lake,  where  it  was  crushed  and  then 
made  into  bloom  iron  ready  for  shipment.  This  venture  of  mak- 
ing blooms  was  most  disastrous.  The  cost  of  getting  the  ore  to  the 
lake,  the  cost  of  the  charcoal,  the  unloading  at  Sault  Ste.  Marie, 
the  portage  over  the  falls,  the  loading  again  upon  small  vessels, 
made  the  actual  cost  of  the  blooms  so  excessive  that  it  was  impos- 
sible to  win  a  profit  from  their  manufacture.  By  the  time  the 
blooms  were  laid  down  at  Pittsburg  they  had  cost  altogether  about 
$200  per  ton,  while  the  market  price  for  iron  at  that  time  was  about 
$70  a  ton. 

The  Cleveland  and  Jackson  companies  began  the  construction 
of  a  plank  road  to  the  mines,  but  in  1853,  after  the  successful  test 
of  a  few  tons  of  ore  in  a  blast  furnace  at  Sharon.  Pa.,  they  deter- 
mined to  convert  the  plank  road  into  a  strap  railroad,  and  rails  for 
that  purpose  were  sent  up  from  Sharon.  Meanwhile  Congress  had 
authorized  Michigan  to  give  750,000  acres  of  land  to  any  company 
that  would  undertake  to  construct  a  canal  around  the  rapids  of 
Sault  Ste.  Marie.  Work  was  begun  upon  the  canal  in  1853  and  was 
finished  in  1855,  water  being  let  into  it  on  April  19,  the  sidewheel 
steamer  "Illinois"  passing  upward  on  June  18  following,  and  the 
sidewheel  steamer  "Baltimore"  passing  downward  immediately 
thereafter  on  the  same  day.     The  first  shipment  of  ore  through  the 
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canal  was  on  Hip  brig  "Colunibia. "  on  .\>ig.  17.  1855.  and  was  tor- 
wanled  by  the  Cleveland  Iron  Mining  Co.  and  also  consigned  to 
Ihe  Cleveland  Iron  Mining  Co.  at  Cleveland.  In  all  1.449  tons  were 
sbippcd  through  Ihe  canal  thai  year,  constituting  the  total  ship- 
ments of  the  peninsula.  All  this  ore  was  shipped  by  the  Cleveland 
Iron  Mining  (.'o..  as  the  Jackson  and  Lake  Superior  companies  were 
not  prepareil  to  ship  any  at  all. 

The  strap  railroad  to  the  mines  was  finished  three  or  four 
months  after  the  canal  was  in  operation.  The  motive  power  was 
mules,  and  the  cars  held  about  four  tons  ea<h.  The  cars  were  flat 
bottom  and  a  team  could  not  make  more  than  one  trip  a  day— some- 
times not  that— and  for  the  entire  motive  power  to  move  35  tons  a 
day  from  the  mines  to  the  lake  was  regarded  as  a  big  day's  work. 
■|"hc  grades  were  steep  and  the  cars  frequently  ran  away. 

Herman  B.  Ely  had  begun  the  construction  of  a  steam  railroad 
to  the  mines,  and  when  Congress  passed  the  land  grant  in  185ti  to 
stimulate  the  construction  of  railroads,  overtures  were  made  for 
consolidation  with  Klys  steam  railroad.  Ely's  steam  railroad  to 
the  mines  was  finished  in  September.  18.''>7.  The  first  locomotive 
used  upon  it  was  the  "Sebastopol."  which  was  carried  up  the  lakes 
on  the  brig  "Columbia."  The  second  locomotive  was  named  "C. 
Donkersley,"  which  was  brought  up  on  the  schooner  "E.  C.  Roberts." 
Both  these  locomotives  were  built  by  the  New  Jersey  Machine  & 
Locomotive  Works.  Paterson,  N.  J. 

With  this  motive  power  it  was  possible  to  move  1.200  tons 
per  (lay.  The  little  dock  at  Marquette  was  a  flat  structure  without 
trestle  work,  and  the  ore  was  put  aboard  steamers  by  means  of  the 
gangplank  and  wheel-barrow.  All  ore  was  practically  carried  in 
sailing  vessels  as  the  steamers  of  those  days  were  passenger  boats 
and  had  practically  no  means  of  carrying  ore  without  making  a 
deadful  litter  upon  the  deck.  It  was  not  for  some  years  thereafter 
that  anyone  thought  of  building  steamers  exclusively  for  the  ore 
trade.  The  common  opinion  was  that  iron,  being  a  low  priced  mate- 
rial, would  always  be  carried  principally  in  sailing  vessels,  which  it 
was  supposed  would  always  remain  the  cheapest  mode  ef  transit. 

It  was  in  1S65  that  the  Peninsula  Railroad,  projected  mainly 
through  the  efforts  of  Mr.  Charles  T.  Harvey,  who  built  the  first 
canal  at  the  Sault.  was  extended  from  Escanaba  on  Green  Bay  to 
the  iron  mines  at  Ishpeming  and  Negaunee,  a  distance  of  62  miles, 
thus  forming  another  outlet  for  the  ore  of  the  Marquette  range. 
The  growth  of  the  ore  trade,  however,  was  slow,  and  for  many  years 
lumber  continued  to  be  the  important  trade  of  the  lakes.  It  was 
in  1869  that  the  first  steamer  designed  for  ore  carrying  purposes 
exclusively  was  built.  This  was  the  steamer  "R.  J.  Hackett,"  which 
was  built  to  carry  the  ore  of  the  Jackson  mine.  The  following  year 
the  "Forest  City"  was  built  as  her  consort.  Prior  to  that  time  ore 
had  been  carried  principally  in  sailing  vessels  and  towing  had  be- 
come a  profitable  business  in  the  rivers.  First  of  all  sailing  ves- 
sels were  lashed  alongside  of  the  little  propellers  and  towed  through 
the  rivers,  as  is  the  common  practice  in  the  coast  ports  to-day. 
Later,  however,  astern  towing  was  found  more  convenient  and  it 
was  common  to  see  seven  or  eight  sailing  vessels  towing  behind  one 
steamer.  The  propeller  and  its  consort,  however,  proved  handier, 
and  in  the  70's  displaced  altogether  the  system  of  towing  through 
the  rivers.  Gradually  the  sailing  vessels  which  had  been  living  an 
independent  existence  became  consorts  to  steamers  themselves. 

In  1877  the  Menominee  range  was  opened  and  by  1879  had 
become  an  important  contributor  to  the  stream  of  ore  going  down 
the  lakes.  The  problem  of  loading  the  ore  had  been  solved  by 
means  of  pockets  and  chutes  In  the  ore  docks,  but  the  problem  of 
unloading  it  was  a  severe  matter.  The  first  ore  was  unloaded  in 
tubs  by  means  of  a  horse,  block  and  tackle.  The  horse  by  walking 
forward  hoisted  the  tubs  out  of  the  hold,  where  it  was  dumped  into 
barrels  and  w-heeled  ashore.  In  order  to  get  the  tub  into  the  hold 
again  it  was  necessary  for  the  horse  to  back  up.  It  took  two  days 
to  unload  a  cargo  of  400  tons  by  this  means.  In  1867  Robert  Wal- 
lace installed  on  the  docks  at  Cleveland  a  little  portable  engine  to 
take  the  place  of  the  horse,  and  in  this  manner  secured  increased 
despatch. 

In  1884  the  Gogebic  range  made  its  first  shipment  and  shortly 
thereafter  in  the  same  year  the  Duluth  &  Iron  Range  Railway  was 
completed  to  the  Minnesota  mine  on  the  Vermilion  range,  bringing 
this  great  ore  body  into  the  market.  Six  years  later  the  Mesabi, 
the  world's  unrivaled  ore  deposit,  was  discovered,  and  in  1892  began 
shipments.  Though  only  12  years  old,  Mesabi's  shipments  now  ex- 
ceed those  of  any  range,  having  passed  the  total  shipments  of  the 
Marquette  range  last  year.  Sudden  as  has  the  expansion  of  the 
ore  trade  been — more  than  one-third  of  the  total  movement  being 
the  work  of  the  past  five  years  and  more  than  three-fourths  of  the 
total  movement  the  work  of  the  past  10  years — vessel  tonnage  and 
dock  equipment  have  both  expanded  to  care  for  it  with  ease.  This 
is  a  remarkable  achievement  in  a  trade  subject  to  such  violent  dis- 
turbances as  is  the  iron  trade,  where  the  movement  of  ore  may 
fluctuate  between  wide  latitudes,  increasing  from  1.000.000  tons  one 
month  to  5,000.000  the  next.  A  system  that  will  accommodate  it- 
self with  ease  to  such  a  trade  as  this  is  remarkable,  but  such  a 
system  exists  on  the  lakes.  The  vessels  of  the  great  lakes  have 
grown  until  they  now  rival  in  dimensions  the  ocean  liners.     Arched 


girders  have  taken  the  place  of  stringers  and  stanchions,  so  that  the 
hold  is  entirely  uninterrupted  and  no  part  of  the  vessels  structure 
interferes  with  the  operation  of  the  unloading  machine. 

The  fact  which  militated  against  high  unloading  speed  was  that 
the  tubs  had  still  to  be  filled  by  hand.  This  problem  has  now  been 
.solved  by  the  invention  of  an  automatic  bucket  which  fills  itself 
in  any  grade  of  ore.  These  buckets  lift  10  tons  of  ore  at  one  time 
and  by  their  use  vessels  carrying  over  10,000  tons  of  ore  have  been 
unloaded  in  a  little  over  four  hours'  time. 

Freight  rates  on  the  lakes  were  a  sort  of  a  jumping  jack  in  the 
early  days,  but  they  are  no^v  becoming  as  stable  as  rail  rates.  In 
the  fall  of  1866.  $6.50  was  paid  to  freight  ore  down  the  lakes,  and 
in  November,  1871,  it  went  to  $7.  Now  the  contract  rate  is  75  cents 
from  the  head  of  the  lakes,  with  a  wild  rate  that  scarcely  varies 
from  that  figure. 

In  the  early  days  they  started  to  make  pig  iron  in  the  penin- 
sula. Everyone  thought  that  that  was  the  proper  thing  to  do  until 
they  discovered  that  it  wasn't.  We  could  make  about  six  tons  a  day 
in  our  little  forges  and  lose  a  great  many  dollars  on  every  ton. 
The  first  pig  iron  produced  in  the  Lake  Superior  region  was  made 
in  1858  by  Stephen  R.  Gay.  who  leased  the  forge  of  the  Collins  Iron 
Co.,  which  was  the  third  forge  to  be  established  in  the  peninsula, 
and  converted  it  into  an  experimental  miniature  blast  furnace.  The 
first  blast  furnace  in  the  Lake  Superior  country  was  built  in  1858 
by  the  Lake  Superior  Iron  Co.  of  Negaunee.  _  It  was  called  the 
Pioneer  furnace.  About  25  furnaces  were  started  in  the  next  10 
years.  13  of  which  were  in  operation  at  the  end  of  the  decade,  but 
only  one  of  them  now  survives,  the  "Pioneer,"  which  was  trans- 
ferred a  few  years  ago  to  Gladstone.  The  time  was  not  ripe  then 
for  iron  making  in  the  peninsula.  There  was  no  consuming  popu- 
lation within  its  natural  market.  This  condition  is  now  being 
gradually  changed,  however,  as  the  northwest  is  becoming  popu- 
lated. Lake  Superior  ores,  however,  are  fully  three-quarters  of  all 
the  ores  mined  in  the  United  States,  and  this  year  fully  80  per  cent, 
of  the  pig  iron  metal  that  is  made  in  this  country  will  be  made  out 
of  Lake  Superior  ore.  The  iron  trade  of  the  United  States  prac- 
tically had  its  birth  with  the  discovery  of  the  Marquette  range. 
It  has  been  reinforced  steadily  by  the  discovery  of  other  ranges 
until  it  now  rests  upon  the  firm  basis  of  Mesabi,  the  most  abundant 
and  the  easiest  mined  high  grade  ore  in  the  world.  In  1855,  the 
year  in  which  it  became  commercially  possible  to  ship  Lake  Supe- 
rior ore.  the  United  States  produced  700,159  tons  of  pig  iron,  as 
against  3,218,154  tons  by  Great  Britain.  By  1869,  by  which  time 
Lake  Superior  ore  was  moving  freely,  the  United  States  produced 
1,711.287  gross  tons  of  ore  as  against  5,445,757  tons  in  Great  Britain 
and  1,409.429  in  Germany.  The  encroachment  upon  the  British  lead 
by  reason  of  the  profusion,  quality  and  ease  of  transit  of  Lake 
Superior  ore  by  the  United  States  has  been  steady  until  in  1890 
we  find  the  United  States  passing  Great  Britain  by  making  9,202,703 
tons  of  pig  iron  against  7,904,214  tons  in  Great  Britain,  and  4,641,217 
tons  in  Germany.  In  1903  the  pig  iron  production  in  America 
reached  its  high  water  mark,  making  18.009,252  tons  against  8,935,- 
063  tons  in  Great  Britain,  or  more  than  once  again  as  much  as 
Britain.  Germany  during  1903  made  10.085,634  tons  of  pig  iron. 
The  present  year  of  1905  is,  however,  expected  to  be  the  record- 
breaking  year  of  all,  when  more  than  30.000,000  tons  of  Lake  Supe- 
rior ore  will  come  down  the  lakes,  and  when  the  furnaces  of  the 
United  States  will,  according  to  the  monthly  rate  of  the  present 
year,  safely  make  more  pig  iron  than  Great  Britain,  Germany  and 
France  combined.  One  single  company  alone,  the  United  States 
Steel  Corporation,  produced  last  year  more  steel  than  was  made  in 
the  whole  of  Great  Britain.  The  steel  output  of  the  Steel  Corpora- 
tion last  year  was  8.406,378  tons,  against  5,134,W2  tons,  exclusive  of 
castings  produced  in  Great  Britain. 


Draining     the     Interborough     Rapid     Transit    Tunnel     under    the 
Harlem  River. 


One  of  the  most  difficult  engineering  problems  connected  with 
the  building  of  the  Interborough  Rapid  Transit  Company's  subway 
in  New  York  City  was  the  construction  of  the  twin  tunnels  under 
the  Harlem  river  on  the  Bronx  division.  These  tunnels  were  built 
by  an  original  and  novel  method,  which  was  quite  fully  described  in 
the  Railroad  Gazette.  Sept.  4,  1903.  They  are  twin  tubes  641  ft. 
long  and  16  ft.  in  diameter  inside,  the  top  of  the  tunnel  being  20 
ft.  below  low  water.  They  are  built  of  segmental  cast-iron  rings 
lined  with  concrete  and  the  work  was  carried  out  in  an  open  coffer- 
dam; half  the  length  of  each  tunnel  being  built  at  a  time,  while 
the  remainder  of  the  channel  of  the  river  was  left  open  for  naviga- 
tion. On  account  of  the  fact  that  the  tubes  are  in  water-bearing 
ground,  it  was  necessary  to  provide  a  complete  drainage  and  pump- 
ing system  to  take  care  of  the  water  which  percolates  through  the 
walls  and  also  to  provide  for  emergencies  in  case  of  the  breaking 
of  a  water-main  in  the  tunnel  or  other  similar  accident.  The  ac- 
companying drawing  shows  a  cross-section  through  the  two  tun- 
nels, the  location  of  the  discharge  pumps  and  the  suction  wells.  On 
account   of  the  very  narrow   clearances,   a   special  design  of  pump 
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was  installed.  These  pumps  were  designed  and  built  by  the  A.  S. 
Cameron  Steam  Pump  Works.  New  York;  have  12-in.  x  12-in.  x  IS-in. 
cylinders,  and  are  of  the  simplex,  single-cylinder  pattern,  having 
the  regular  Cameron  pattern  steam  end;  although  the  pumps  will 
be  worked  with  compressed  air.  Four  pumps  were  installed;  two 
in  each  tunnel,  at  the  junction  of  the  subway  proper  and  the  tunnel 
under  the  river.  The  illustration  from  a  photograph  shows  the 
pumps  in  position  on  concrete  foundations  built  in  the  wall  of  the 


cylinders  are  very  compact,  their  extreme  width  being  only  I'J  in. 
Nevertheless,  they  have  ample  water  valve  area.  The  water  valves 
are  set  in  movable  valve  decks,  allowing  them  to  be  quickly  and 
easily  removed.  The  suction  valves  are  under  the  water  cylinder 
and  the  discharge  valves  are  placed  above  the  water  cylinder.  Each 
of  the  pumps  is  capable  of  delivering  600  gallons  of  water  per  minute 
when  running  at  normal  speed  under  a  lift  of  70  ft.  and  with  an 
air  pressure  at  the  throttle  of  about  70  lbs.  per  sq.   in.     In  cases 


Cross-Section  of  Harlem  River  Tunnel  and  Section  Through  Pump  Well. 


tunnel,  and  also  the  piping  and  connections  for  the  suction  and 
discharge  mains.  The  6-in.  suction  pipes  leading  to  each  pump  draw 
their  supply  from  a  single  sump  at  the  lower  end  of  a  large  cenfral 
drain  running  under  both  tunnels. 

Each  pump  has  a  separate  air  line  to  the  compreesor  plant, 
which  is  located  about  three-quarters  of  a  mile  away,  above  ground. 
The  pumps  are  controlled  automatically  by  separate  floats  located 
in  the  tunnel.     It  will  be  seen  from  the  illustration  that  the  water 


of  emergency   this   capacity   can   be  increased  to   1,000   gallons  per 
minute. 

The  valve  chambers  are  constructed  so  as  to  permit  of  easy 
access  for  inspection  and  repairs.  The  water  piston  and  rods  are 
of  composition  metal,  and  as  the  water  is  very  dirty  and  gritty  the 
water  cylinders  are  made  with  removable  composition  metal  bush- 
ings. Cameron  strainers  of  the  goose-neck  pattern  are  supplied  on 
the   suction  pipes  to  keep  out   dirt  and  rubbish  and  to  insure  the 


Cameron   Pumps  in   Harlem   River  Tunnel  of  the  Interborough   Rapid  Transit  Subway. 
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priming  or  llie  pumps  by  keeping  the  siution  diambers  filled  with 
water.  There  are  no  outside  rods  or  valve  gear  to  become  broken 
or. to  get  out  of  alinement  and  the  working  parts  are  substantial 
and  few  in  number.     In  rase  the  tunnels  were  flooded  completely 


regular  train  service  and  a  temporary  station  was  installed  at  the 
United  States  Express  Company's  building,  which  is  situated  about 
100  ft.  west  of  the  passenger  station.  Here  Vice-President  E.  E. 
Loomis  and  General  Superintendent  T.  E.  Clarke  established  their 


ana    lew    in   numuer.      iii   case   me    luuucio    >vcn:   in^.^^.>  w    ^„.«, .. , _-     -  ,  .   ,       ,  ,       .„„„h    »„    <rot    tVio   ovatpm    into 

floating  timbers  and  debris  could  do  little  or  no  harm  to  the  pumps,  headquarters,  from  which  they  endeavored  to  get  ^hes}  stern  into 
These  pumps  have  already  been  severely  tested  when  some  time  running  order  again.  A  large  force  of  men  w^s  immediately  put 
ago  water  was  discovered  entering  the  tunnel.  Temporary  piping  to  work  to  repair  the  ferry  slips  two  of  which  were  ready  to. 
and  connections  were  hurriedly  made  and  the  pumps  were  pressed  use  in  time  for  the  afternoon  rush  hours,  ^n^  D  U  &  w.  nas 
into  service  on  short  notice.  They  were  kept  in  operation  day  and  a  large  local  traffic  and  the  question  of  caring  for  it  was  a  serious 
night  and  the  inflow  of  water  was  easily  taken  care  of,  so  that  there  one.  Great  credit  is  due  to  the  management  for  the  manner  in 
was  but  slight  interruption  to  the  completion  of  the  work.  which  they  handled  the  situation.  By  4  o  clock  of  the  da>  fol- 
lowing  the  Are  the  train  schedule  of  the  road  was  practically  re- 


The  Lackawanna  Terminal  Fire. 


The  buildings  of  the  Hoboken  terminal  of  the  Delaware,  Lacka- 
wanna &  Western  Railroad  were  destroyed  by  fire  on  Monday 
night,  August  7.  Reports  indicate  that  the  fire  started  on  board 
the  ferry-boat  "Hopatcong."  which  was  tied  up  in  her  slip  for 
the  night.  The  flames  spread  to  the  ferry-house  and  to  the  adjoin- 
ing station   and   train-sheds,    which    were  all   old   buildings  and   of 

light  construction.     The  lower  portion  of  the  ferry-house,  excepting  ^   ^ 

one  slip,  was  totally  destroyed  as  well  as  the  station  and  train-  ^op^'pysJ'reeT "ferries  went  to  the  regular  ferry-house  at  Newark 
shed.  The  new  emigrant  station  south  of  the  depot,  which  cost  g^j.ggf  ^^jjjjp  ^^.^.^y  Qtjjer  one  landed  passengers  at  Fourteenth 
$75,000    and    which    was   only    opened    last    week,    escaped    serious     ^^^^^j'   ^^  ^,j  ^^^^^  ^^^^^^  j.^^  Hoboken  had  to  go  to  Fourteenth 


stored.  The  main  line  trains  were  run  to  and  from  the  company's 
Hoboken  terminal  with  little  interruption  at  any  time:  suburban 
trains  from  points  west  of  Newark  stopped  at  Newark  the  morning 
after  the  fire  and  passengers  to  New  York  came  from  there  by  trol- 
ley and  over  the  Pennsylvania  Railroad,  the  Erie  and  the  Central 
Kailroad  of  New  Jersey.  Lackawanna  tickets  being  honored  on  all 
the  steam  lines.  There  was  no  delay  in  the  moving  of  freight.  Ferry- 
boats were  run  on  1.5  instead  of  T'j  minute  headway.  All  the  boats 
starting  from  Twenty-third  street.  Manhattan,  went  to  the  Fourteenth 
street  slip.  Hoboken.  Every  other  boat  leaving  the  Barclay  and  Chris- 


damage.  The  ferry-boat  "Hopatcong"  was  totally  destroyed  and  the 
upper  works  of  the  ferry-boats  "Montdair"  and  "Binghamton"  were 
badly  burned.  A  number  of  passenger  cars  were  in  the  train-shed. 
Many  of  these  caught  fire,  but  were  got  out  by  the  yardmen  before 
they  were  badly  damaged.  Adjoining  the  train-shed  of  the  D..  L. 
&  W.  was  the  terminal  of  the  North  Hudson  Railroad  Company 
and  the  train-shed  of  the  Public  Service  Corporation,  in  which  about 
50  trolley  cars  were  stored.  These,  as  well  as -the  old  Duke  House, 
which  was  across  the  street,  were  destroyed.  The  total  loss  is  esti- 
mated at  about  $2.50.000.  The  officials  of  the  D..  L.  &  W.  state  that 
the  railroad's  loss  alone  will  be  upwards  of  $200,000.  So  far  as  is 
known  no  lives  were  lost.  Fortunately,  the  D..  L.  &  W.  had  already 
prepared  plans  for  a  new  terminal  which  w-as  to  be  built  in  the 
course  of  the  next  two  years.  The  emigrant  station  was  part  of 
this  new  structure.  Although  the  entire  passenger  terminal  was 
destroyed,  the  railroad  officials  made  heroic  efforts  to  continue  the 


street.  The  fire  will  undoubtedly  hasten  the  construction  of  the 
new  terminal,  as  the  principal  difficulty  of  erecting  this  station  lay 
in  getting  rid  of  the  old  structures  without  interfering  with  traffic. 
Now  that  this  difficulty  has  been  removed  by  the  fire,  work  will 
at  once  be  started  on  the  new  terminal. 


A  Train  Load  of  Sugar  Pine. 


The  train  shown  in  the  accompanying  photograph  w'as  made 
up  of  26  cars,  each  of  which  carried  one  sugar  pine  log.  16  ft.  long. 
The  smallest  log  in  this  lot  was  53  in.  in  diameter,  and  the  largest. 
79  in.  Tfte  road  is  the  property  of  the  West  Side  Lumber  Co.,  Cali- 
fornia. The  total  scale  of  the  logs  on  this  train  amounted  to 
86,010  ft. 


Train   Containing   26   Legs — 86.010  ft.  of  Lumber. 
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EDITORIAL  ANNOUNCEMENTS. 

of  events  which  take  place  under  their  obscrvn 
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departments  of  railroad  business  by  men  practi- 
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derstood Hint  »'(  irill  entertain  no  proposition  to 
publish  (niytliinij  in  this  journal  for  pay,  except 
IN  THE  ADVEKTisiNG  COLUMNS.    We  givc  in  our 


editorial  columns  OCR  OWN  opinions,  and  these 
only,  and  tii  our  news  columns  present  only  such 
matter  as  we  consider  interesting  and  important 
to  our  readers.  Those  who  wish  to  recommend 
their  inventions,  machinery,  supplies,  financial 
schemes,  etc..  to  our  readers,  can  do  so  fully  <» 
our  advertising  columns,  but  it  is  useless  to  ask 
us  to  recommend  them  editorially  either  for 
money  or  in  consideration  of  advertising  patron- 
age. 
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The  killing  of  12  persons  in  a  butting  collision  near  Vermillion, 
Ohio,  last  Sunday,  conveys  a  startling  lesson  concerning  the  risks 
connected  with  our  American  method  of  running  trains  on  single 
track,  and  the  need  of  doing  away  with  those  risks;  but  so  many 
equally  startling  lessons  have  been  given  in  the  past  that  one  hesi- 
tates to  use  the  term,  and  is  tempted  to  doubt  whether  its  dictionary 
definition  still  has  mtaning  in  connection  with  train  accidents.  Ohio 
was  at  one  time  called  the  "railroad-accident  State,"  and  the  near- 
ness of  Vermillion  to  Mentor  will  tempt  the  reporters  to  now  revive 
the  name.  The  first  significant  thing  brought  to  mind  by  the  Ver- 
million collision  is  the  statement,  which  has  been  uttered  so  many 
times  by  railroad  managers,  that  the  block  system  is  being  intro- 
duced "as  fast  as  business  demands  it";  or  "on  the  lines  of  heaviest 
traffic."  The  New  York,  Chicago  &  St.  Louis  has  undoubtedly  been 
left  without  the  block  system  because  it  is  not  one  of  those  lines 
(of  its  owners)  which  have  the  heaviest  traflBc.  And  yet  it  has 
traffic  enough  to  kill  people  by  the  dozen.  What  is  a  line  of  "heavy 
traffic,"  from  the  humanitarian  point  of  view?  Or  from  the  point  of 
view  of  civic  decency? 


Near  Bayonne,  N.  J.,  on  August  4,  there  occurred  a  serious  acci- 
dent from  the  breach  of  a  simple  but  comprehensive  rule,  which  is 
often  broken,  and  broken  by  men  classed  as  careful,  and  yet  which 
seems  not  to  receive  from  superintendents  the  attention  that  it  de- 
serves. An  eastbound  express  train  of  the  Central  of  New  Jersey 
was  derailed  at  a  point  where  track-changes  were  being  made,  and 
the  engine  fell  into  the  water,  killing  the  engineman.  It  was  on 
the  two-mile  trestle  bridge  across  Newark  Bay,  just  east  of  the  draw- 
bridge. A  new  facing  point  switch,  not  yet  connected  to  the  signal 
tower,  and  dependent  for  safety  on  being  kept  spiked,  was  left  set 
the  wrong  way.  There  being  no  signal  protection,  the  safety  of 
trains  depended,  of  course,  on  the  unerring  carefulness  of  the  men 
doing  the  work  and  the  vigilance  and  caution  of  enginemen,  who, 
presumably,  were,  by  a  posted  rule,  ordered  to  run  under  control 
over  such  a  place  in  the  track.  A  similar  accident  occurred  at  West 
Philadelphia  a  few  months  ago.  A  man  repairing  interlocked 
switches  spiked  a  facing  point  crossover  the  wrong  way,  and  an 
eastbound  local  passenger  train  ran  into  the  side  of  a  westbound  fast 
express.    This  was  in  the  night,  when  it  was  difficult  for  the  engine- 


man  to  see  the  rails,  but  the  Bayonne  accident  happened  in  the  day- 
time. At  both  places  the  man  who  made  the  mistake  was  standing 
near-by  when  the  train  ran  off  the  track.  The  rule  (or  principle)  to 
which  we  refer  is  that  when  we  deprive  ourselves  of  the  benefit  of  sig- 
nals it  is  essential  to  reduce  the  speed  of  trains  correspondingly.  "Cor- 
respondingly" means  in  proportion  to  the  added  difficulty  of  seeing  ob- 
struction or  danger  from  the  engine.  Perhaps  the  added  danger  of 
such  a  place  as  a  trestle  bridge  ought  to  be  taken  into  account  also, 
though  it  might  well  be  that  a  crossover  at  such  a  busy  place  as  West 
Philadelphia  would  present  more  chances  of  danger  to  life  and  limb 
than  a  switch  on  a  less  busy  line  nearer  deep  water.  This  question 
of  reducing  speed  at  all  points  where  the  track  or  its  regular  safety 
adjuncts  may  have  to  be  disturbed,  is  classed  as  a  difficult  one,  be- 
cause we  grudge  every  minute  lost  by  fast  trains.  There  would  seem 
to  be  no  way  to  settle  it  by  rule,  except  in  adopting  and  enforcing,  a 
very  radical  rule — the  rule  that  wherever  switches  are  being  changed, 
or  the  interlocking  or  the  signals  are  being  repaired,  renewed  or  taken 
out,  the  speed  of  trains  be  reduced  sufficiently  to  enable  the  engine- 
man  to  see  the  rails  of  the  track  far  enough  ahead  to  stop  if  neces- 
sary. At  night  this  would  demand  powerful  headlights  as  well  as 
very  low  speed.  In  many  situations  this  will,  of  course,  seem  to  be 
excessive  caution;  and  yet  with  any  provision  less  cautious  than 
this  we  are  trusting  to  the  unaided  vigilance  of  probably  one  man, 
the  man  in  responsible  charge  of  the  track  work.  We  may  go  on 
thus  trusting  to  one  man,  with  a  high  percentage  of  safety,  for  these 
men  make  very  few  mistakes  of  this  kiiuJ;  but  the  trouble  is  that 
where  the  result  of  a  derailment  is  liable  to  be  disastrous,  no  per- 
centage less  than  100  can  be  looked  upon  as  tolerable.* 

The  terrible  collision  at  Hall  Road,  England,  on  the  Lancashire 
&  Yorkshire,  July  27t  calls  attention  to  the  same  rule  as  the  Bayonne 
accident,  though  it  emphasizes  a  different  aspect  of  it.  The  essen- 
tial trouble  at  Hall  Road  was  one  which  afflicts  many  a  signalman, 
and  which  is  difficult  to  eradicate— the  lack  of  sufficient  mental  poise 
to  act  deliberately  when  in  a  hurry.  When  one  is  calmly  studying 
a  rule  book  it  is  clear  enough  thai,  if  a  signal  lever  is  found  unex- 
pectedly immovable,  a  thorough  examination  should  be  made  of  every 

•The  Lake  Shore  &  Michigan  Southern  rules  are  given  on  another  page 
tReported  in  the  Railroad  Gazette  of  August  4:  for  additional  paiticuiais, 
see  General  News  Section  in  this  issue. 
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related  pan  bpfoie  eoncliuliiiK  wliai  is  Uie  matter;  but  wheu  one 
fears  that  he  is  going  to  delay  an  important  train,  and  sees  that  the 
question  ought  to  be  decided  in  half  a  minute,  it  is  extremely  easy 
to  get  "rattled."  Only  persistent  training  will  cure  this  defect,  in 
most  minds;  and  this  Hall  Road  signalman  had  been  doing  signal 
work  only  18  months.  This  is  a  very  unusual  record  for  an  English 
signalman.  Records  of  18  years  are  much  more  common.  The  use 
of  a  screw-unlocking  device  which  requires  a  full  minute  to  manipu- 
late is  favored,  on  some  American  roads,  as  a  suitable  means  of  com- 
pelling a  signalman  who  is  in  an  unreasonable  hurry,  to  stop  and 
reflect:  but  the  device  is  not  without  its  drawbacks,  and  it  has  never 
been  used,  so  far  as  we  know,  to  lock  up  hand  flags.  Even  wiUi  a 
mechanical  restraint  the  speed-reduction  rule  still  remains  an  im- 
portant element,  and,  as  was  intimated  in  the  preceding  paragraph, 
the  only  practicable  way  to  prescribe  speed  limits  satisfactorily  is 
to  lean  to  tJhe  side  of  conservatism — to  make  the  rate  of  speed  loo 
low  rather  than  too  high.  A  facing  point  is  a  horrible  danger  to  a 
fast  train,  except  when  it  is  in  perfect  order  and  perfectly  pro- 
tected by  signals:  and  the  slightest  imperfection  should  be  taken  as 
a  warning  of  the  need  of  the  utmost  caution.  It  is  only  by  drilling, 
of  course,  that  such  a  high  degree  of  caution  (which  may  be  needed 
only  at  rare  intervals)  can  be  infused  into  a  signalman's  mental 
habit.  Unfortunately,  no  such  drilling  has  been  systematically  at- 
tempted. We  leave  it  to  the  slow  educating  processes  of  experience, 
and,  in  this  matter.  18  months  is  a  brief  term.  The  very  high  repu- 
tation of  Knglish  signalmen  as  a  body  is  due  to  the  fact  that  such  a 
large  proportion  of  them  have  had  many  years'  experience,  working 
through  all  the  grades  from  booking  boy  up. 


THE  BALTIMORE  AND  OHIO  RAILROAD. 


As  a  result  of  the  action  of  the  directors  last  month  the  com- 
mon stock  of  the  Baltimore  &  Ohio  was  placed  upon  a  5  per  cent, 
dividend  basis,  instead  of  4  per  cent.,  as  during  the  past  few  years. 
Earnings  have  been  very  great,  both  gross  and  net.  and  the  road 
seems  to  be  entering  upon  a  period  of  prosperity  whicJi  comes  as  a 
most  interesting  sequel  to  the  troubled  years  in  the  past.  At  the 
time  of  the  reorganization  in  1896,  considerable  attention  was  paid  to 
the  company  in  these  columns.  Prior  to  that,  occasion  was  taken 
every  year  or  so  to  criticise  the  extraordinarily  bad  annual  reports — 
bad  both  in  form  and  in  substance — which  were  prevalent  for  many 
years,  excepting  only  the  brief  period  when  Samuel  Spencer  took 
control  and  started  reforms  which  were  not  carried  out  by  his  im- 
mediate successor. 

The  history  of  the  Baltimore  &  Ohio  naturally  divides  itself  into 
periods  that  are  pretty  clearly  marked.  The  road  started  its  career 
in  a  burst  of  glory.  Within  eleven  days  after  the  subscription  books 
were  opened,  March  20,  1827,  22,000  persons  had  subscribed  $4,178.- 
000  of  stock.  The  rails  were  then  pushed  westward,  little  by  little. 
It  is  worth  while  to  recount  again  the  well-known  historical  fact 
that  horses  were  the  first  motive  power,  and  it  was  not  until  1830 
that  the  road  was  worked  by  steam.  The  history  of  the  first  five 
presidents— Philip  E.  Thomas,  Louis  McLane,  Thomas  Swan,  Will- 
iam C.  Harrison  and  Chauncey  Brooks— is.  chiefly  concerned  with 
this  period  of  preliminary  extension.  The  road  was  opened  to  Har- 
per's Ferry  in  1834,  to  Winchester,  Va.,  in  1836,  to  Cumberland  in 
1842,  and  to  Wheeling  in  1853.  But  though  this  Wheeling  connec- 
tion was  nominally  made  during  1852,  ready  for  use  at  the  opening 
o*  the  new  year,  the  railroad  remained  embarrassed  and  practically 
ineffective  until  1856.  The  man  who  made  the  Baltimore  &  Ohio  a 
real  railroad,  connected  up  at  both  ends,  and  gave  it  an  active  place 
among  the  great  transportation  systems  of  the  country,  was  John 
W.  Garrett.  Mr.  Garrett's  father,  the  original  Robert  Garrett,  was  a 
wealthy  Baltimore  merchant  and  banker.  His  son  became  associated 
with  bim  as  a  young  man,  and  was  made  a  director  of  the  Baltimore 
A  Ohio  in  1657  at  the  urgent  request  of  influential  citzens  of  the 
town  that  had  so  active  an  owning  interest  in  the  road.  When 
Chauncey  Brooks  resigned  as  president,  in  November,  1858,  John 
■W.  Garrett  was  elected  to  fill  his  place.  Mr.  Garrett  was  then  38 
years  old.  In  his  first  year  of  service  the  road  increased  greatly  its 
earnings,  both  gross  and  net.  Mr.  Garrett  harmonized  the  hitherto 
conflicting  interests,  and  when  the  war  broke  out  the  Baltimore  & 
Ohio  was  at  its  first  flood  tide  of  prosperity.  The  railroad  ran 
right  through  the  heart  of  the  war  country.  It  was  fought  across 
by  both  armies.  There  was  much  destruction  of  property  and  much 
Mocking  of  traffic  by  the  use  of  portions  of  the  line  as  a  military 
railroad;  but  the  property  continued  to  1)€  strong,  useful  and  well- 
managed.     It  was  more  than  domineered  by  its  president— it  was 


ruled  by  him.  and  Mr.  Garrett's  help  was  much  appreciated  by  Secre- 
tary Stanton  and  by  President  Lincoln.  Under  this  forceful  man- 
agement the  road  made  constant  gains,  and  when  peace  was  de- 
clared it  was  in  a  situation  of  even  greater  prosperity  than  when 
the  war  began. 

But  in  the  era  of  railroad  consolidation  which  began  about 
that  time,  ihe  Western  railroads  began  to  link  up  connections  of 
their  own  that  took  traflSc  away  from  the  Baltimore  &  Ohio,  and 
threatened  the  very  existence  of  Baltimore  as  a  port.  So  Mr.  Gar- 
rett aranged  a  system  of  roads  of  his  own  in  the  West,  while  in 
the  East  he  made  arrangements  to  ship  freight  through  to  Phila- 
delphia and  New  York.  It  is  suggestive  of  the  differential  quarrels 
of  the  present  day  that,  by  that  very  act,  he  was  accused  of  dis- 
crimination against  Baltimore,  in  1860.  because  he  gave  the  Western 
roads  rates  to  New  York  and  Philadelphia  no  higher  than  the  rate 
to  Baltimore  for  the  sake  of  drawing  traffic  through  his  route  in- 
stead of  having  it  diverted  to  some  other  railroad. 

John  W.  Garrett  brought  the  quotations  on  the  company's  stock 
up  from  $46  in  1858  to  $174  in  1884.  He  served  the  railroad  as  presi- 
dent for  26  years.  A  man  of  most  forceful  personality,  he  was  a 
good  deal  of  an  autocrat.  He  always  wanted  his  own  way,  and  it 
was  hard  for  him  to  make  concessions  to  other  managers.  Through- 
out the  latter  years  of  his  presidency  the  Baltimore  &  Ohio  was  often 
a  disturbing  element  in  trunk  line  business.  It  was  at  a  disadvan- 
tage as  compared  with  New  York,  and  was  sometimes  prone  to  be  a 
rate-cutter.  In  the  latter  years  of  Mr.  Garrett's  rule  he  was  fond 
of  referring  to  his  company's  immense  surplus  of  undivided  profits, 
a  surplus  which  made  an  impressive  showing  on  paper;  but,  as  a 
matter  of  fact,  his  methods  of  finance,  especially  during  the  latter 
part  of  the  '70s  and  the  early  '80s,  were  far  from  being  above  criti- 
cism. His  great  surplus  did  not  earn  much  for  him,  and  quite  a 
share  of  the  undivided  profits  to  which  he  referred  so  fondly  were 
invested  in  properties  which  yielded  no  Income.  There  came  to  be 
a  well-defined  suspicion — not  to  express  this  more  concisely — that 
many  of  his  latter  investments  in  subsidiary  companies  were  made 
chiefly  as  an  excuse  for  raising  money;  some  of  which  was  needed 
for  obligations  already  assumed,  and  some  of  which  presumably 
helped  to  pay  dividends.  In  spite  of  the  undivided  surplus  the  com- 
pany was  often  sorely  in  need  of  money. 

John  W.  Garrett  died  in  1884,  and  was  succeeded  by  his  son. 
Robert  Garrett,  who  had  been  closely  associated  with  his  father  in 
the  management  of  the  road  for  several  years.  With  the  death  of 
the  elder  Garrett  the  second  distinct  period  in  the  history  of  the  road 
came  to  a  close. 

Robert  Garrett  was  president  from  1884  until  1887.  He  found  a 
property  full  of  loose  ends,  with  a  complicated  and  uncertain  debt, 
and  a  system  of  making  annual  reports  which  quite  effectively  pre- 
vented outsiders  or  insiders  from  learning  anything  about  the  road, 
except  that  it  was  not  increasing  its  earnings  in  anything  like  pro- 
portion to  the  constant  increases  in  its  indebtedness.  The  share 
capital  was  small.  In  1887  it  only  amounted  to  about  one-eighth 
that  of  the  total  capital  issue,  and,  say,  one-eleventh  of  the  total 
capital  which  had  been  expended.  The  younger  Garrett  was  of  less 
forceful  personality  than  his  father.  He  tried  to  make  the  property 
still  greater  and  more  cumbersome,  without  any  attempts  at  clean- 
ing up  the  waste.  We  said  in  the  Railroad  Gazette  at  the  time,  that 
many  of  the  company's  troubles  under  the  younger  Garrett  were  due 
to  enterprises  begun  by  his  father,  but  it  is  certain  that  Robert  Gar- 
rett had  no  clear  perception  of  the  procedure  that  was  necessary  to 
restore  the  property  to  a  really  solvent  basis,  and  it  is  probable 
that  he  failed  to  realize  that  such  restoration  was  even  advisable. 
When  new  money  was  needed,  new  enterprises  continued  to  be  taken 
up,  while  the  capital  indebtedness  was  swelled  unceasingly.  In  1886 
the  capital  account  was  $45,000,000  greater  than  in  1873,  while  profits 
were  only  $835,000  greater.  In  1886,  with  1.690  miles  of  line,  gross 
earnings  were  ISU  millions,  and  net  earnings  6%  millions.  Five 
years  before,  with  200  miles  less  line,  both  gross  earnings  and  net 
earnings  were  greater,  and  ten  years  before,  with  238  miles  less 
line  than  in  1886,  gross  earnings  amounted  to  over  15  millions  and 
net  earnings  to  nearly  5ti  millions. 

A  thoroughly  characteristic  enterprise  of  the  years  of  Robert 
Garrett's  presidency  was  the  building  of  the  Philadelphia  division. 
The  road  needed  badly  enough  to  get  into  New  Y'ork  on  its  own 
tracks,  but  the  undertaking  cost  twice  the  estimate  and  nearly 
swamped  the  company.  The  1886  report,  characteristic  of  this 
period,  was  so  blind  in  its  references  that  it  brought  out  a  sharp 
reproach  in  financial  circles.  What  it  did  show,  with  sufficient 
clearness,  was  a  deficit  of  over  one  million  dollars  from  branch  line 
working  during  the  year,  and  it  was  evident  that  all  of  the  complex 
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system  of  branch  line  property  was  in  pretty  bad  shape.  The 
3'ounger  Garrett,  coming  as  he  did  from  a  prominent  and  distin- 
guished Baltimore  family,  was  much  given  to  society  life,  and 
these  two  men,  father  and  son,  suggest  quite  an  interesting  parallel 
between  the  Hydes,  father  and  son,  in  the  up-bullding  and  subse- 
quent management  of  the  Equitable.  In  both  cases  the  father  was 
a  man  of  great  force  and  personality,  who  accomplished  great  re- 
sults, but  did  not  always  scruple  to  make  use  of  questionable  finan- 
cial methods.  In  both  eases  the  son  adhered  to  his  inheritance  of 
questionable  finance  rather  than  to  his  inheritance  of  strength. 
During  the  younger  Garrett's  presidency  two  attempts  were  made 
to  get  the  road  out  of  its  difficulties  by  syndicate  purchases  of  the 
property,  but  both  atterdpts  were  unsuccessful.  The  failure  of  the 
last  one,  which  was  long-pending,  created  a  depression  which  almost 
wrecked  the  road.  Robert  Garrett  died  in  July.  1896.  It  was  evi- 
dent even  before  his  resignation  that  he  was  losing  bis  mind,  and 
the  last  years  of  his  life  were  spent  in  retirement. 

When  Mr.  Garrett  resigned  from  the  presidency  of  the  Baltimore  & 
Ohio,  in  1887,  he  was  succeeded  by  Samuel  Spencer,  now  president 
of  the  Southern  Railway,  who  had  had  a  long  and  valuable  training 
with  the  Baltimore  &  Ohio.  Mr.  Spencer's  methods  were  radical. 
Placed  in  a  position  of  great  difficulty,  he  at  once  analyzed  the 
finances  of  the  road,  and  in  1887  presented  a  report  which  was  frank 
and  honest,  although  it  made  a  thoroughly  bad  showing,  and  re- 
vealed the  innate  rottenness  of  the  property.  In  one  year  Mr. 
Spencer  reduced  the  floating  debt,  which  had  been  one  of  the  great 
•causes  of  uneasiness,  from  J8, 769. 000  to  $3,478,000.  He  showed  that 
the  old  surpluses  were  nothing  more  than  forced  profit  and  loss  bal- 
ances. Had  Mr.  Spencer  remained  president  there  is  every  reason 
to  suppose  that  the  subsequent  history  of  the  road  would  have  been 
quite  different  from  what  it  was,  and  that  he  would  have  created 
a  new  period  in  its  development;  but  he  served  only  for  about  a 
year,  after  which  he  accepted  a  position  with  Drexel,  Morgan  &  Co. 
His  presidency,  therefore,  instead  of  marking  a  distinct  period  in 
the  history  of  the  road,  was  really  only  incidental  in  the  twelve 
bad  years  which  received  their  definite  beginning  with  the  acces- 
sion of  the  younger  Garrett  in  1884.  and  extended  through  the  presi- 
dency of  Charles  F.  Mayer,  which  terminated  in  1896. 

Mr.  Mayer,  before  going  to  the  Baltimore  &  Oliio,  was  for  sev- 
eral years  president  of  the  Cumberland  &  Pennsylvania.  The  only 
thing  that  really  stands  out  in  his  administration  as  constructive 
work  was  the  increase  of  the  western  and  southwestern  extensions 
and  improvements  at  tide-water;  but  these  changes  were  made  at 
great  cost.  Gross  earnings  in  1889  (Mayer)  were  $21,303,002,  and 
they  continued  about  the  same  until  the  road  went  into  the  hands  of 
receivers  in  1896,  except  for  the  especially  good  returns  in  1893 
occasioned  by  the  World's  Fair  at  Chicago;  but  between  1889  and 
1895,  25  million  dollars  was  added  to  the  debt.  After  the  financial 
straightening  out  accomplished  by  Mr.  Spencer  in  1888,  dividends  on 
the  common  stock  were  suspended  for  several  years;  but  a  stock 
dividend  of  20  per  cent.,  not  earned,  was  declared  in  1891,  and  the 
next  year  cash  dividends  were  resumed  on  the  increased  capital, 
and  3-J4  per  cent,  was  paid.  Five  per  cent,  was  paid  in  1893,  4^2  per 
<:ent.  in  1894,  and  none  was  paid  on  the  common  stock  in  1895,  al- 
though dividends  were  paid  on  the  first  a'nd  second  preferred. 

Following  the  resignation  of  Mr.  Mayer  and  the  close  of  this 
■depressing  period  in  the  road's  history,  John  W.  Cowen  was  made 
president  January  24,  1896.  and  the  inevitable  receivership  followed 
a  month  later.  Mr.  Cowen  had  been  General  Counsel  of  the  road 
for  twenty  years,  and  was  a  thoroughly  sound,  conservative  and  pro- 
gressive lawyer.  He  was  made  joint  receiver  with  Oscar  G.  Murray, 
now  president.  This  was  the  only  receivership  the  road  ever  went 
through,  and  its  fundamental  causes  may  be  well  understood  from 
what  has  been  said.  The  immediate  cause  of  the  insolvency  was  the 
inability  of  the  directors  to  raise  about  $400,000  to  meet  interest 
payments  due  March  1,  1895.  The  directors  failed  in  their  efforts 
■to  make  a  collateral  trust  loan,  but  the  cause  of  the  downfall,  as 
•we  pointed  out  at  the  time,  was  plainly  attributable  to  the  large 
and  constant  increase  in  capital  and  fixed  charges  with  no  im- 
provement in  the  earning  ability;  although  unearned  dividends  v/ere 
persistently  paid  on  the  small  outstanding  capital  stock,  which  re- 
ceived large  sums  annually  and  sold  at  prices  that  reflected  little 
more  than  the  determination  of  the  directors  thijs  to  favor  it.  It 
must  be  recollected  that  the  B.  &  0.  had  no  monopoly  of  bad  finan- 
cial management  at  this  time,  but,  with  the  exception  of  the  Wis- 
consin Central,  it  was  the  last  to  be  reorganized  of  the  big  lines 
lorced  into  insolvency  in  the  hard  years  following  1893. 

An  excellent  report  on  the  finances  of  the  property,  open  to  criti- 
cism only  on  the  ground  of  being  over  severe  in  its  attitude  towards 


the  apportionment  of  charges  between  capital  and  income,  was  made 
by  Mr.  Stephen  Little  in  1896.  This  report  started  with  Mr.  Spen- 
cer's year,  since  his  work  brought  the  finances  in  an  understandable 
state  up  to  1888,  and  continued  the  record  up  to  1896.  Mr.  Little 
grouped  under  six  heads  the  great  errors  in  accounting,  thus: 


OviM-slatement  of  net  income. 

Mlscliiirge  of  wornoul  eciuipnient  to  profit  and  i 

Capiiaii/.ation  of  cliaiKes  to  ineome. 

('ajiitalization   of  so-calied    iiuprovements   and   betterment 


instead  of  to  income 
ib.si(liaij 


Taking  the  first  four,  the  discrepancy  as  presented  by  Mr.  Lit- 
tle and  in  the  statements  of  the  company,,  was  no  less  than  $11,- 
204,859.  From  1888  to  1896  dividend  payments  were  $6,269,008,  in- 
cluding a  stock  dividend  of  20  per  cent.  Mr.  Little  estimated  that 
only  $971,447  of  this  was  earned,  although,  as  we  have  said,  he 
charged  certain  items  to  income  with  even  greater  strictness  than  is 
required  by  the  present  best  practice.  But  even  including  Mr.  Little's 
full  system  of  charges  to  income,  he  showed  that  the  company  dur- 
ing this  period  could  have  claimed  an  average  surplus  of  $136,550 
each  year,  after  paying  the  regular  $300,000  dividends  on  the  pre- 
ferred had  it  properly  applied  its  funds. 

Mr.  Cowen's  entire  service  as  president  and  receiver  covers  about 
five  years,  and  marks  out  a  distinct  period  of  development.  The 
receivership  ended  June  30,  1899,  when  the  new  company  took  formal 
possession,  and  foreclosure  was  not  gone  through  with.  A  reorgani- 
zation plan  on  which  two  committees  worked  from  1896  to  1898 
had  been  put  into  effect,  and  most  of  the  exchange  of  securities  had 
been  effected.  In  carrying  out  this  plan  the  old  common  stock  was 
assessed  $20  a  share,  and  the  old  preferred  stock  $2  a  share.  The 
old  company  had  some  90  millions  of  bonds  and  30  millions  of  stock; 
the  new  company  had  133  millions  of  bonds  and  75  millions  of  stock. 
The  host  of  divisional  and  subsidiary  bonds  were  retired,  and  the 
bonded  debt  was  unified  under  two  general  mortgages  which  cov- 
ered between  them  the  entire  property  and  equipment,  and  were 
large  enough  to  provide  for  future  needs.  There  was  no  scaling  of 
principal,  but  the  interest  rate  was  reduced.  The  fixed  charges  of 
the  company,  amounting  to  approximately  $6,250,000,  occasioned  a 
saving  of  some  $1,520,000  as  compared  with  the  fixed  charges  of  the 
last  fiscal  year  before  the  reorganization. 

Mr.  Cowen  was  an  active  and  progressive  president.  Between 
1894  and  1899  the  average  ton-mile  rate  was  cut  nearly  in  half,  fall- 
ing from  6.48  mills  to  3.90  mills.  Between  1896,  the  year  of  the  re- 
ceivership, and  1900,  the  last  year  when  the  annual  statement  did 
not  include  the  returns  from  the  Baltimore  &  Ohio  Southwestern, 
freight  ton-miles  per  mile  of  road  increased  from  1.357,701  to  2,587.- 
123.  Gross  earnings  increased  from  $23,944,781  to  $34,890,226,  and 
net  earnings  increased  from  $6,361,361  to  $12,359,443.  The  addition  of 
the  Baltimore  &  Ohio  Southwestern's  returns  made  the  showing  even 
better,  and  the  common  stock,  which  during  the  first  part  of  Mr. 
Cowen's  presidency  had  been  quoted  around  30,  rose  to  par  in  1901. 

The  Pennsylvania,  in  recent  years,  had  acquired  considerable 
holdings  of  Baltimore  &  Ohio  stock,  and  this  influence  led  to  the 
next  well  defined  period  in  the  history  of  tie  road,  when  L,  F.  Loree 
became  president,  in  May,  1901,  and  the  Pennsylvania  took  a  strong 
representation  in  the  directorate.  Mr.  Loree's  work  Is  fresh  in 
every  one's  mind.  It  is  sufficient  to  say  that  he  carried  on  aggres- 
sively the  large  scheme  of  rebuilding  and  betterment  work  inaug- 
urated by  his  predecessor.  This  work  has  been  described  fully  in  the 
Railroad  Gazette.  We  pointed  out  that  the  traflSc  summit  and  the 
topographical  summit  of  the  line  about  coincide,  in  an  area  east  and 
south  of  Pittsburg.  Mr.  Loree  aimed  to  reduce  the  mountain  grades 
and  the  severe  curves,  and  make  the  line  fully  able  to  compete  for 
tide-water  tonnage  with  the  lower  grade  lines  to  the  northward. 
Besides  this,  he  changed,  to  a  considerable  degree,  the  theories  on 
which  the  working  staff  had  been  recruited,  organized  and  main- 
tained; a  class  of  work  which  was  rather  outside  the  immediate 
scope  of  Mr.  Cowen's  interests  and  training  in  spite  of  his  marked 
success  as  an  administrator.  Mr.  Loree  remained  president  of  the 
Baltimore  &  Ohio  only  two  years  and  a  half,  but  left  the  property 
well  advanced  from  the  position  in  which  he  found  it.  In  the  gen- 
eral standards  of  honesty,  courage  and  good  administration,  Cowen, 
Loree  and  Murray  stand  together  as  contributors  to  the  current  epoch 
of  the  road's  history — an  epoch  of  sound  finances,  earned  dividends 
and  notable  increases  in  earnings.  During  a  portion  of  Mr.  Loree's 
administration,  in  1902,  the  traffic  on  the  road  was  too  hea\'y  for  the 
best  efficiency,  and  the  Baltimore  &  Ohio  suffered,  like  all  the  trunk 
lines,  from  congestion  of  freight;  but  this  difficulty  was  not  of  long 
duration.  After  the  accession  of  Mr.  Loree,  a  majority  of  the  Read- 
ing stock  was  divided  between  the  Lake  Shore  and  the  Baltimore  & 
Ohio,  carrying  a  New  York  entrance  over  the  Central  Railroad  of 
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N'ew    Jersey,   and   something    like  half   the   unmined   anthracite   in 
Pennsylvania. 

On  December  29,  1903,  Mr.  Loree  was  elected  president  of  the 
Rock  Island  System,  and  was  succeeded  by  Oscar  G.  Murray,  who 
had  served  as  first  vice-president  of  the  Baltimore  &  Ohio  since  1896, 
and  was  joint  receiver  with  Mr.  Cowen  for  three  years.  With  the 
e.\ception  of  the  receivership  period,  ivlr.  Murray's  training  had  all 
been  in  the  traffic  department,  but  he  came  to  the  presidency  with 
a  full  knowledge  of  the  property  and  full  sympathy  with  the  best 
traditions  of  its  latter  years.  A  man  of  simple  and  direct  nature, 
always  approachable  by-  his  subordinates,  he  has  done  much  to  weld 
a  spirit  of  loyalty  and  esprit  de  corps  throughout  the  service.  No 
landmarks  in  the  history  of  the  property  are  attributable  as  yet 
to  his  administration,  but  the  road  is  at  last  enjoying  the  fruits 
of  honesty  and  good  management.  When  Mr.  Murray's  report  is 
issued  this  fall  it  will  be  the  seventy-ninth  consecutive  document 
of  this  character;  a  record  of  continuous  history  which  no  other  com- 
pany in  the  country  can  equal. 


pany's  expansion  in  the  purchase  of  electric  railways  we  have  beea 
hearing  much  less  of  its  plans  for  electrifying  of  steam  roads  in 
New  England.  But  we  fancy  this  is  merely  a  pause  and  not  the 
surrender  of  a  policy  which  President  Mellen  has  proclaimed.  It 
will  be  noticed  that  no  change  has  been  made  either  in  the  steam, 
roads  already  electrified  or  in  electric  plans  relating  to  suburban 
New  York.  For  the  moment  and  the  moment  only  President  Mel- 
len's  active  purchase  of  trolley  roads  has  probably  belated  larger 
schemes  of  electrification.  Meantime  as  one  token  of  fresh  schemes 
of  electric  expansion  may  be  remarked  the  official  claim  a  tew  days, 
ago  of  the  New  Haven  Company  that  under  the  remarkable  "om- 
nibus" charter  of  the  Consolidated  Railway  Company,  granted  by 
the  last  Connecticut  legislature,  that  corporation  can  buy  up  and 
utilize  any  realty  that  it  pleases  without  considering  public  interest 
or  any  appeal  to  the  rights  or  privileges  of  eminent  domain. 


New  Haven's  Electric  Finances. 


In  the  form  of  a  round  number  and  in  "net"  shape  the  New 
York,  New  Haven  &  Hartford  has  given  out  the  receipts  for  the 
fiscal  year  ending  June  30,  of  the  great  electric  system  owned  or 
controlled  by  the  Consolidated  Railway  Company  as  a  holding  cor- 
poration. The  "net"  returned  over  and  above  all  operating  ex- 
penses and  fixed  charges  is  $426,000,  or  about  4%  per  cent.,  on  the 
Consolidated  Railway  Company's  stock  capital,  which  is  all  owned 
by  the  parent  steam  corporation.  From  this,  however,  is  to  be  de- 
ducted approximately  $350,000  of  interest  on  the  issue  of  about 
$10,000,000  of  debentures  of  the  steam  corporation — a  direct  obliga- 
tion used  for  the  purchase  of  the  Fair  Haven  &  Westville 
system.  Subtracting  that  amount  it  leaves  $76,000  as  the  net  profit 
of  the  first  year's  operation  of  the  Consolidated  Railway  system — 
though  it  is  likely  that,  in  the  case  of  some  of  the  street  railway 
lines  acquired  during  the  year,  figures  are  included  which  do  not 
fall  into  the  period  during  which  the  holding  corporation  has  been 
operating  those  lines. 

Stated  in  somewhat  different  words,  during  the  first  year  of 
its  great  electric  ventures  the  New  Haven  Company  seems  not 
merely  to  have  made  good  its  investment  but  earned  $76,000  besides 
—and  to  the  $76,000  should  be  added  some  $80,000  a  year  which 
was  being,  in  past  years,  lost  annually  on  the  Worcester  &  Connec- 
ticut Eastern  system  and  which  now  is  "digested"  in  the  general 
financial  returns  of  the  Consolidated  Railway  Company.  Such  a 
showing  is  certainly  remarkable  and  goes  far,  as  a  precedent  on  a 
very  large  and  varied  scale,  to  justify  the  theory  of  the  purchase 
of  electrics  by  steam  companies.  It  is  to  be  recalled  that  while  the 
Consolidated  Railway  system  does  not  include  the"  old  steam  lines 
electrified  of  the  New  Haven  Steam  Company  it  does  include  a 
vast  and  diversified  assortment  of  street  railways.  There  are  lines 
in  considerable  cities  like  New  Haven  and  Hartford  and  lines  in 
small  cities  like  Meriden,  Stamford  and  Middletown.  There  are 
suburban  lines  and  "cross-country"  lines;  lines  with  high  pressure 
of  traffic  and  lines  with  scant  traffic  and  unprofitable;  and,  finally, 
perhaps  one-third  of  the  total  street  railway  mileage  of  about  560 
miles  competes  directly  or  indirectly  with  the  steam  road.  As  to 
the  absolute  size  of  the  sj-stem  it  may  be  stated  further  that  it 
represents  now  some  25  lines  of  street  railway  originally  independ- 
ent and  with  capitalization  in  all  forms  of  liability  of  some 
$32.000,000 — though  a  considerable  part  of  this  was  originally  water 
both  in  stock  and  bonds.  When  it  is  remembered  also  that  the  New 
Haven  Company  has  had  to  buy  up  such  street  railway  systems 
as  those  of  New  Haven,  Hartford  and  Springfield  at  a  very  high 
price  the  result  of  the  first  year's  return  becomes  the  more  em- 
phatic— saying  nothing  of  the  radical  conversion  of  President  Mellen 
himself  to  the  electric  theory  which  he  disapproved  so  strongly 
during  the  first  ventures  of  President  C.  P.  Clark. 

While  no  details  are  given  of  the  earnings  of  the  separate  rail- 
ways of  the  system  it  is  probable  that  the  earnings  show  the  largest 
increase  both  relative  and  absolute  in  the  cities.  In  one  city — 
New  Haven — it  is  very  likely  due  to  the  strenuous  efforts  lately 
made  to  check  pilfering  of  fares  by  employees  of  the  street  lines. 
But,  in  general,  reduced  cost  of  operation  under  consolidation  and 
Increased  business  are  probably  the  main  elements  in  the  show- 
ing. It  that  increase  keeps  up  we  may  yet  see  realized  a  prophecy 
of  President  Mellen  that  his  street  railways  will  ere  many  years 
earn  1  per  cent,  on  his  steam  company's  capital  of  $80,000,000. 
But  whether  that  expectation  is  realized  or  not  there  must  be  set 
to  the  credit  already  of  his  great  electric  venture  the  advantages 
of  control  of  his  former  electric  competitors  and  of  the  operation 
of  steam  and  electric  lines  in  harmony  instead  of  rivalry.  On  the 
negative  side  is  to  be  set.  as  his  chief  peril,  the  results  to  his  elec- 
tric system  of  a  period  of  financial  depression. 

While  we  have  been  hearing  so  much  of  the  New  Haven  Com- 


Rea!  or  searching  criticism  of  railroad  annual  reports  was,, 
fifteen  years  ago,  "in  its  infancy,"  says  the  Wall  Street  Journal,  In 
a  retrospect  which  we  reprint  in  another  column.  Only  by  slow 
stages  did  "those  who  study  railroad  reports"  learn  to  look  intel- 
ligently into  expenses,  train  loads  and  other  light-giving  items. 
This  retrospect  is  an  interesting  paragraph  and  therefore  we  copy 
it;  but  we  cannot  refrain  from  completing  it  by  remarking  that 
the  reason  why  the  "financial  district"  and  the  other  students  here 
referred  to  did  not  learn  railroad  affairs  faster  was  that  they  did 
not  read  the  Railroad  Gazette,  which  fifteen  years  ago  had  been 
making  illuminating  studies  of  railroad  reports  for  15  years  and  more. 
Presiuent  Hill,  of  the  Great  Northern,  says  our  Wall  Street  reviewer, 
first  taught  financial  men  the  economy  of  large  train  loads,  and 
"very  largely"  taught  the  railroad  world  the  same  lesson.  It  will 
probably  be  difficult  to  find  any  considerable  number  of  citizens- 
of  the  railroad  world  who  will  admit  having  sat  at  the  feet  of  the- 
St.  Paul  prophet  to  receive  this  lesson.  It  seems  to  us  that  the 
men  who  designed  the  powerful  locomotives  and  the  50-ton  cars 
were  the  ones  who  taught  us  to  run  big  train  loads — or,  rather,  that 
the  dullest  of  us  knew  enough  to  practise  this  economy  as  soon 
as  we  had  the  instruments  to  do  it  with.  Mr.  Hill  and  other  finan- 
cial leaders  performed  an  important  function  in  seeing  that  road- 
way and  bridges  and  other  fixtures  were  improved  as  fast  as  was 
necessary  to  accommodate  the  heavier  engines.  Our  friends  of  the 
financial  district  will  do  well  to  keep  a  sharp  eye  on  "C.  T."  ex- 
penses, and  keep  them  in  the  center  of  the  stage,  as  is  suggested; 
but  we  fear  that  one  of  the  actors  at  the  extreme  left  of  the  stage 
may  baffle  them  now  and  t'nen;  that  is  the  general  manager  who,, 
for  reasons  of  his  own,  determines  not  to  tell  the  financial  district 
just  how  he  is  spending  all  of  his  money  this  yearl 
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167  figrures.  Cloth.  $3.00. 
This  volume  is  an  attempt  to  give  a  concise  and  comprehensive 
treatment  of  earth  and  rock  excavation  together  with  the  method 
of  planning  and  computation  of  such  work,  and  description  of  the- 
machines  by  which  it  is  accomplished.  It  begins  with  a  descrip- 
tion of  the  ways  of  graphically  representing  earthwork  and  a  dis- 
cussion of  the  different  ways  of  measuring  the  same.  In  Fig.  8,. 
on  page  16,  B  should  be  A,  A  should  be  B;   and  on  the  same  page 


the  formula,  cut  = 


_    B,^ 


should  be  cut 


and  at 


A,B,      2  A,-f-B,'  3  ■ 

the  top  of  page  17  the  expressions  for  cut  and  fill  are  interchanged. 
In  chpater  III,  rules  for  locating  a  grade  line  on  a  profile  are  given 
and  discussed  somewhat  in  detail.  The  author  cites  cases  in  which 
it  would  be  more  advantageous  to  waste  and  borrow  than  to  bal- 
ance the  cuts  and  fills  when  over-haul  would  be  necessary.  In  con- 
nection with  this  the  author  makes  the  statement,  "In  the  United 
States  no  attention  is  paid  to  the  distribution  of  volumes  along  the 
line,  either  in  public  or  in  private  works."  "As  a  consequence  the 
mean  distance  of  haul  is  not  known,  and  earthwork  is  never  cal- 
culated on  scientific  principles  in  the  United  States."  The  tabular 
method  used  by  Italian  engineers  for  obtaining  the  distribution  of 
masses  and  the  mean  distance  of  haul  is  then  given,  as  well  as  the 
graphical  methods  of  the  German  and  French  engineers.  In  the- 
description  of  hand-drilling,  the  drills  shown  in  the  figure  do  not 
correspond  to  the  description  in  the  text,  and  both  the  drills  and 
hammer  are  different  from  those  generally  used.  Very  good  illus- 
trations of  two  types  of  machine  drills  are  given;  21  pages  are  de- 
voted to  the  history,  composition,  transportation  and  storage,  and 
relative  value  for  blasting  purposes  of  gunpowder,  dynamite  and 
nitroglycerine.  These  are  described  quite  thoroughly  in  a  theoret- 
ical way,  but  there  is  little  to  indicate  which  one  should  be  used  in 
a  certain  rock.  The  preceding  comprises  the  first  87  pages  of  the 
book.  The  balance  of  the  book  is  devoted  to  a  discussion  and  de- 
scription of  earth  excavation  and  excavating  machinery.  The  sub- 
ject is  handled  in  a  general  way  until  the  subject  of  earth  excava- 
tion is  reached.     This  is  treated  in  some  detail,  and  the  most  val- 
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uable  part  of  the  book  is  the  discussion  of  the  relative  distance 
most  economical  to  haul  excavated  material  by  barrows,  carts, 
■wagons  and  tramways.  Tables  are  given  showing  the  number  of 
round-trips,  the  amount  of  material  moved,  and  the  cost  per  cubic 
jard  of  hauling  for  distances  between  the  proper  limits  for  each. 

W.   L.   W. 


Universal  Directory  of  Railway  OfUciala  IDOa. — rrepared  under  the  direction 
of  S.  Richardson  Blundstonc,  Editoi-  of  The  Railway  Engineer.  The  Di- 
rectory Publishing  Co.,  Ltd.,  3  Ludgate  Circus  Buildings,  London  K.  C.  : 
R.  A.  Bagnall,  132  Nassau  street..  New  Yorl<,  sole  representative  for  the 
United  States.  598  pages,  5x8-in.  Subscription  price,  "s.  Gd. ;  after  pub- 
lication 10«. 

The  field  covered  by  this  most  useful  directory  is  well  known.  It 
■only  needs  to  be  paid  that  it  contains  a  careful  list  of  the  prin- 
cipal officers  of  every  railroad  in  the  world,  together  with  a  brief 
statement  of  the  mileage  of  the  road;  of  its  gage,  and  of  its  equip- 
ment. In  Great  Britain  the  tramway  lines  are  also  included,  al- 
though this  is  not  true  in  other  countries.  The  book  is  excellently 
indexed,  containing  in  the  back  an  alphabetical  list  of  all  the  of- 
ficers included  in  the  book,  with  a  paragraph  reference  to  their 
companies.  The  companies  themselves  are  likewise  indexed  alpha- 
betically in  the  front  of  the  book.  This  directory  is  a  thoroughly 
•careful  and  reliable  publication,  of  very  great  value  to  persons  who 
wish  the  principal  physical  characteristics  and  the  personnel  of  the 
world's  railroads  gathered  together  in  compact  form  for  instant 
reference. 


TRADE  CATALOGUES. 


In  1894,  the  Master  Car  Builders'  Association,  tor  convenience  in  the 
ming  and  preservation  of  pamphlets,  catalogues,  specifications,  etc..  adopted 
a  number  of  standard  sizes.  The  advantages  of  conforming  to  these^  sizes 
have  been  recognized,  not  only  by  railroad  men.  but  outside  of  railroad  circles, 
and  many  engineers  make  a  practice  of  immediately  consigning  to  the  waste 
"basket  all  catalogues  that  do  not  come  within  a  very  narrow  margin  of  these 
standard  sizes.  They  are  given  here  in  order  that  the  size  of  the  publi- 
•catlons  of  this  kind,  which  are  noticed  under  this  head,  may  be  compared  witD 
the  standards,  and  it  may  be  known  whether  they  conform  thereto. 
Standards. 

Postal-card   circulars    3%  in.  by    (>%  in. 

Pamphlets  and  trade  catalogues S'/j   "'   by    6 

6       "   by    9 
9       "  by  12 
Specifications  and  letter  paper   8H   "   by  10%   " 


Oil  Storage  Systems. — Catalogue  4  of  S.  F.  Bowser  &  Co.,  Ft. 
Wayne,  Ind.,  is  entitled  "Bowser  Oil  Storage  Systems."  It  illus- 
trates and  describes  oil  storage  systems  and  oil  house  equipments. 
Including  adjustable  measure  oil  cabinets,  self-measuring  oil  out- 
fits, navy  oil  tanks,  underground  storage  tanks,  etc.  The  storage 
systems  are  illustrated  by  half-tone  engravings  from  drawings 
showing  buildings  with  complete  installations  applied,  the  walls, 
flooring,  etc.,  being  broken  away  to  show  all  details.  A  variety  of 
measuring  outfits,  navy  oil  tanks,  storage  tanks,  etc.,  are  also  illus- 
trated and  described  in  detail. 


Twist  Drills,  Reamers,  etc. — The  Cleveland  Twist  Drill  Co.. 
Cleveland,  Ohio,  has  issued  a  new  catalogue  and  price  list  of  its 
tools  for  turret  lathes  and  screw  machines,  including  oil  tube  twist 
drills,  fluted  chucking  reamers,  shell  reamers,  turret  tool  holders 
and  floating  tool  holders.  This  latter  tool  holder  is  of  special  benefit 
in  holding  and  driving  finishing  reamers.  It  is  self-compensating 
to  counteract  any  inaccuracy  in  the  alinement  between  the  turret 
holes  and  the  spindle  or  work,  and  will  allow  the  reamer  to  cut  a 
straight  hole  its  own  diameter. 


Valves. — The  Crane  Co..  Chicago,  is  distributing  its  special 
jubilee  number  of  The  Valve  World.  The  cover  bears  a  picture  of 
R.  T.  Crane,  the  founder  and  president  of  the  company.  The  Crane 
•Co.  was  started  in  1855,  and  this  issue  of  The  Valve  World  is  de- 
voted chiefly  to  a  history  of  the  company  and  its  progress  during  the 
past  50  years.  Descriptions  and  illustrations  of  its  home  office  and 
•of  its  branch  offices  throughout  the  world  are  given. 


Wheel-Truing  Brake  Shoes. — The  Wheel  Truing  Brake  Shoe 
Co.,  Detroit,  Mich.,  sends  a  folder  in  colors  depicting  summer  scenes 
and  entitled  "In  the  Good  Old  Summer  Time."  The  text  states 
that  while  operating  expenses  of  railroads  are  less  in  summer,  flat 
or  worn  wheels  are  expensive  at  any  time.  The  cheapest  and  most 
•effective  remedy  is  the  use  of  this  company's  shoes  on  such  wheels. 


Continuous  Gas  Producer. — The  Morgan  Construction  Co.,  New 
York,  is  distributing  a  neat  catalogue  of  the  Morgan  continuous  gas 
producer.  It  contains  upwards  of  50  pages  and  16  illustrations 
showing  various  views  and  cross  sections  of  the  machine.  A  full 
detailed  description  of  the  construction  of  the  producer  is  given  as 
well  as  the  method  of  operating  it.  The  advantages  to  be  derived 
from  its  use  are  also  clearly  set  forth. 


Electric  Railroads. — The  Railway  Electric  Power  Company,  114 
Liberty  street.  New  York,  which  is  the  sole  lessee  in  America  of 
the  patents  of  Ganz  &  Co.,  Budapest,  Hungary,  on  a  three-phase  alter- 


nating current  electric  traction  system,  is  distributing  a  large 
pamphlet  containing  a  complete  description  of  the  Valtellina  Rail- 
road in  Switzerland,  reprinted  from  the  "Organ  for  Progress  in 
Railway  Matters."  This  description  was  printed  in  liberal  abstract 
in  the  Railroad  Gazette  and  covers  the  entire  installation,  its  opera- 
tion and  economy.  The  pamphlet  contains  a  large  anjount  of  inter- 
esting and  valuable  data  on  heavy  electric  traction  problems. 


Rock-  Drills. — The  Ingersoll-Sergeant  Drill  Co.,  New  York,  has 
just  Issued  its  new  rock  drill  leaflet.  The  various  types  of  drills 
made  by  this  company,  the  different  mountings  and  the  special  ad- 
vantages of  the  principle  types  are  briefly  stated.  Illustrations 
throughout  show  the  drills  as  used  in  various  classes  of  work. 


Frogs  and  Switches. — Catalogue  A  of  the  Weir  Frog  Co.,  Cin- 
cinnati, Ohio,  illustrates  a  large  number  of  frogs  and  special  work 
made  of  light  rails  for  electric  railroads,  coal  mines,  plantations,, 
factories,  etc.  The  frogs  shown  are  made  of  rail  from  12  to  40  lbs. 
per  yard. 


Air  Lift  Pumping. — This  is  the  title  of  a  small  pamphlet  issued 
by  the  Ingersoll-Sergeant  Drill  Co.,  New  York,  in  which  a  few  of 
the  possibilities  of  air  lift  pumping  are  briefly  stated.  Catalogue 
73  of  this  company  gives  complete  information  on  the  subject. 


Electric  Trucks. — Record  of  Recent  Construction  No.  50,  pub- 
lished by  the  Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  con- 
tains illustrations  and  general  specifications  of  13  of  the  latest 
types  of  trucks  for  heavy  electric  traction. 


Pipe  Dies  and  Valves. — The  Crane  Co.,  Chicago,  sends  advance 
circulars  of  its  sectional  and  solid  easy  cutting  pipe  dies.  Also  of 
its  combination  back-pressure  and  exhaust  relief  valves  and  butterfly 
hot  water  radiator  valves. 


Cutting  and  Punching  Machinery. — The  Krips-Mason  Machine 
Co.,  Philadelphia,  Pa.,  send  an  illustrated  folder  descriptive  of  its 
punching  machine,  which  is  especially  adapted  for  making  washers 
and  discs  for  armatures. 


Disastrous  Collision   at  Kishmans,  Ohio. 


In  a  butting  collision  on  the  New  York,  Chicago  &  St.  Louis  at 
Kishmans,  near  Vermillion,  Ohio,  about  four  miles  west  of  Cleveland, 
on  the  morning  of  August  13,  at  one  o'clock,  12  persons  were  killed 
and  many  others  were  injured.  An  eastbound  passenger  train  ran  at 
full  speed  into  a  westbound  freight.  Most  of  the  killed  were  Italian 
laborers  riding  in  the  smoking  car  of  the  passenger  train,  which  was 
crushed  for  half  its  length  by  the  car  behind  it.  Of  the  39  passen- 
gers on  this  car  nine  were  killed  instantly.  The  freight  train  should 
have  taken  the  side  track  at  Kishmans,  but  it  ran  2,000  or  3.000  ft. 
beyond.  No  explanation  has  yet  been  given  as  to  how  the  freight 
came  to  thus  encroach  on  the  time  of  the  passenger. 


Rules  for  Signal   Repairmen. 


In  connection  with  the  recent  derailment  at  Bayonne.  N.  J.,  and 
the  collision  at  Hall  Road,  England,  which  are  briefly  discussed  on 
the  editorial  page  of  this  issue,  the  reader  will  be  interested  in  the 
following  extracts  from  the  rules  for  securing  the  safety  of  trains, 
when  signal  fixtures  are  being  changed,  or  parts  are  out  of  order, 
which  have  recently  been  adopted  by  the  Lake  Shore  &  Michigan 
Southern.  A  notice  of  this  new  book  of  the  Lake  Shore  was  given  in 
the  Railroad  Gazette  of  July  2S,  page  80.  Following  the  Lake  Shore 
rules  we  give  an  extract  from  the  English  clearing-house  rules  on  the 
same  subject. 

RULES  FOB  REPAIRMEN,  L.   S.   &   M.   S.   RT. 

542.  They  must  not  make  any  alterations  or  additions  to  the 
work  under  their  charge  without  instructions  from  the  supervisor 
of  signals. 

543.  When  it  is  necessary  to  do  any  work  requiring  the  dis- 
arrangement of  locking  devices,  the  repairmen  in  charge  shall  first 
obtain  authority  from  the  supervisor  of  signals,  including  instruc- 
tions as  to  the  time  that  the  work  shall  be  done.  Before  starting  the 
work  he  shall  wire  the  division  superintendent  and  obtain  his  o-k 
for  authority.  He  shall  then  personally  notify  the  signalman  and 
shall  note  on  the  block  report  of  the  tower  the  words,  "locking  dis- 
arranged," giving  the  numbers  of  the  levers  affected,  the  time  at 
which  the  work  is  started,  and  his  signature.  Before  disarranging 
the  locking,  he  shall  first  disconnect  all  switches  and  signals  affected 
by  the  work,  and  shall  spike  the  switches  in  their  normal  position, 
thus  insuring  the  proper  protection  of  all  movements  involved  in 
the  disarrangement  of  the  locking.  When  the  work  is  complete 
and  the  locking  restored,  he  shall  personally  notify  the  signalman 
and  shall  note  on  the  block  report  the  words,  "locking  restored," 
giving  the  time  at  which  the  work  is  completed  and  his  signature. 
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He  shall  then  wire  the  division  superintendent  and  the  supervisor  of 
signals  that  the  work  is  complete. 

544.  During  the  time  that  the  locking  is  disarranged  trains  shall 
b9  forwarded  on  caution  cards  or  clearance  cards  the  same  as  for 
any  failure  of  the  apparatus.     (See  rule  363  helow.) 

545.  No  movements  shall  be  disconnected  or  circuit  cut  out 
except  in  case  of  actual  necessity,  but  when  such  necessity  exists, 
the  repairman  shall  first  notify  the  signalman  and  shall  note  on  the 
block  report  the  words  " No.  disconnected,"  insert- 
ing the  name  of  the  movement  in  the  first  blank  space  and  the  num- 
ber of  the  lever  in  the  second,  together  with  the  time  and  his  signa- 
ture. When  the  movement  is  again  connected  up  and  regular  work- 
ing restored,  he  shall  enter  under  his  previous  note  the  words. 
"Regular  working  restored,"  again  giving  the  time  and  his  signa- 
ture. 

546.  Repairmen,  in  addition  to  recording  on  train  sheets  ot 
towers  any  disarran.gement  of  locking  or  disconnecting  of  operat- 
ing devices,  will,  in  addition,  secure  the  acknowledgment  of  the  sig- 
nalman for  all  such  repairs  upon  the  form  provided,  and  send  same 
to  the  office  of  the  supervisor  of  signals  on  completion  of  the  work. 

547.  If  necessary  to  disconnect  any  switch,  facing  point  lock. 
detector  bar  or  drawbridge  lock,  electric  circuit,  or  any  similar 
device  affecting  the  safety  of  the  track,  the  repairman  must  first 
confer  with  the  section  foreman  and  arrange  for  the  proper  protec- 
tion of  the  track  by  flagman  under  the  section  foreman's  direction. 

548.  The  repairman  must  fasten  at  danger  all  signals  protecting 
the  movements  to  be  disconnected,  and  must  personally  see  that 
the  flagmen  are  properly  protecting  the  tracks  concerned  in  accord- 
ance with  transportation  department  rule  No.  99,  before  any  move- 
ment is  disconnected.  Whenever  a  switch  or  movable  point  frog  is 
disconnected  it  must  be  spiked  in  position  before  any  train  is  per- 
mitted to  pass  over  it. 

549.  Repairmen  shall  adjust  switches  and  movable  point  frogs 
with  a  standard  switch  gauge,  and  if  the  gauge  of  the  track  is  in- 
correct, or  the  stock  rail  is  improperly  bent  ahead  of  the  points  so 
that  they  do  not  face  up  properly,  he  shall  notify  the  section  fore- 
man in  writing,  and  if  the  necessary  change  is  not  promptly  made. 
he  shall  notify  the  supervisor  of  signals.  In  the  meantime  the  points 
must  he  adjusted  to  fit  the  stock  rails  as  they  are.  so  that  there 
may  be  no  possible  chance  of  a  wheel  taking  the  wrong  side  of  a 
point.  If  by  any  chance  the  gauge  should  be  so  defective  as  to  ren- 
der such  adjustment  impossible,  the  repairman  shall  disconnect  the 
switch  and  spike  it  in  the  normal  position,  also  disconnecting  the 
signal  for  any  diverging  movement  over  that  switch.  He  shall  also 
make  record  of  the  occurrence  on  the  block  report  in  accordance 
■with  rule  545,  and  shall  notify  the  division  superintendent  and  super- 
visor of  signals  by  wire.  He  shall  also  follow  up  the  case  and  see 
that  regiilar  working  is  restored  as  promptly  as  possible. 

550.  In  connecting  new  work,  switch  points  must  be  kept  spiked 
until  the  signals  governing  movements  over  them  are  connected  up. 
Also  arrange  to  have  sectionmen  stationed  at  the  tower  as  long  as 
the  switch  is  disconnected,  and  to  throw  the  disconnected  switch  by 
hand,  under  the  direction  of  the  signalman. 

551.  No  apparatus  shall  be  cut  out  of  service  without  the 
authority  of  the  supervisor  of  signals,  and  then  only  after  notice  by 
wire  has  been  sent  by  the  repairman  to  the  division  superintendent 
for  his  information. 

363.  When,  from  any  cause,  the  home  signals  of  an  interlocking 
plant  cannot  be  cleared,  trains  will  not  be  forwarded  on  hand 
signals,  but  on  caution  card,  except  that  when  signalman  has  ascer- 
tained that  the  block  is  clear  between  the  interlocking  and  the  next 
block  signal  in  advance,  he  may  forward  trains  on  clearance  card 
instead  of  on  caution  card. 

3C4.  When  any  signal  governing  a  switching  movement  cannot 
be  cleared,  hand  signals  may  be  used,  but  they  must  be  authorized 
by  the  signalman  and  given  from  the  ground,  upon  the  track  for 
which  they  are  intended,  and  only  after  the  train  or  engine  which 
is  to  make  the  movement  has  been  brought  to  a  stop,  and  the  situa- 
tion fully  explained  and  understood. 

365.  Whenever  it  is  necessary  to  discontinue  the  use  of  any 
fixed  signal,  the  division  superintendent  and  the  supervisor  of  sig- 
nals must  be  notified  by  telegraph. 

ENGLISH  RII.KS. 

In  the  clearing  house  rules  governing  the  disconnection  of  facing 
switches,  it  is  laid  down  that  before  any  detector  or  detector  bar. 
or  any  facing  switch  connection  is  interfered  with,  a  memorandum 
must  be  given  to  the  towerman  by  the  signal  fitter  as  to  what  is 
going  to  be  done  and  this  memorandum  must  be  signed  by  the  fitter 
and  its  receipt  acknowledged  in  writing  by  the  towerman.  The  distant 
signal  applical)le  to  the  line  affected  must  he  fastened  at  danger 
by  being  disconnected  from  the  lever  in  the  machine,  and  a  flag- 
man must  be  stationed  at  the  disconnected  switches.  The  stop  signal 
must  be  kept  at  danger  by  the  towerman  and  not  lowered  until  he 
has  been  assured  by  the  flagman  that  the  switches  are  lying  in  their 
proper  position.  When  the  work  is  completed  the  signal  fitter  and 
towerman  exchange  certificates  and  of  course  the  towerman  is  to 
assure  himself  that  all  is  in  order  before  he  puts  his  signature  to 
such  a  document. 


Covered  Goods  Wagons  for  Japanese  Railways. 


The  Western  Steel  Car  &  Foundry  Company,  Chicago,  is  bui' 
ing  for  the  Japanese  Imperial  Government  Railways  a  lot  of  '.<■ 
narrow-gage  (3  ft.  6  in.)  covered  goods  wagons,  illustrations  ^ 
which  are  shown  herewith.  This  is  part  of  an  order  for  2,400  oi 
these  cars  placed  in  this  country,  the  remainder  being  built  h\ 
the  American  Car  &  Foundry  and  the  Middletown  Car  W'orks  le 
spectively.  Their  capacity  is  seven  long  tons  ( about  16.000  lbs.  > 
and  their  weight  12. .'.00  lbs.  each.  The  car  is  a  combination  of 
American  and  European  practice,   the  superstructure   following  the* 


Covered      Goods      Wagon      for      Japanese      Imperial      Government 
Railways. 

former,  while  the  general  characteristics  are  similar  to  the  latter. 
Its  length  over  end  sills  is  15  ft.,  width  over  side  sills  7  ft.  o^o  in., 
and  height  top  of  rail  to  top  of  running  board  is  10  ft.  10%  in 
The  corresponding  inside  dimensions  are  14  ft.  Sij  in.,  6  ft.  11  in 
and  7  ft.  respectively. 

A  special  body  construction  is  employed  to  enable  the  cars  tc 
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Part    End    Elevation   and  Cross-Section   of  Covered   Goods   Wagon 
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Plan  and  Side  Elevation  of   16,000-lb  Covered  Goods   Wagon  for  Japanese    Imperial   Government  Railways. 


be  shipped  conveniently,  knoclied  down.  The  body  can  be  sep- 
arated into  eight  parts,  not  including  the  doors,  composed  of  the 
roof,  floor,  ends,  and  two  parts  in  each  side.  The  whole  is  held 
together  by  the  vertical  rods  seen  in  the  half-tone  view.  By  re- 
moving the  nuts  on  the  bottom  ends  of  these  rods  under  the  side 
sills  they  may  be  loosened  and  the  pins  securing  them  to  the  eyes 
attached  to  the  roof  may  be  removed.  The  sides  are  further  held 
together  by  straps  at  the  corners.  With  the  removal  of  these  straps, 
all  of  the  parts  may  be  separated  readily. 

The  cars  are  all  equipped  with  a  foot-power  brake,  the  details 
of  which  may  be  seen  from  the  drawings  and  the  photograph.  A 
long  lever  at  the  side  of  the  car  extends  from  one  end  to  connec- 


tion with  a  transverse  shaft  hung  below  the  middle  of  the  car. 
Extending  respectively  above  and  below  this  shaft,  in  the  same 
plane,  a.re  two  short  arras  to  which  the  brake  rods  are  attached. 
The  outer  end  of  the  operating  lever  passes  through  a  guide  secured 
to  the  side  sill  and  extending  downwardly  therefrom.  The  inner 
side  of  this  guide  is  a  rack,  enabling  the  lever  to  be  retained  in 
any  desired  position  within  the  guide.  The  cars  are  also  fitted 
for  the  application  of  the  vacuum  bi'ake  and  are  piped  for  con- 
nection with  vacuum-braked  cars.  In  addition,  every  tenth  car  is 
fitted  with  staff,  wheel,  etc..  for  hand  braking.  They  will  have 
draw-hook  and  screw  couplings,  wrought  iron  buffers,  gray  iron 
journal  boxes,  elliptic  bearing  springs  and  steel  tired  wheels. 
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Philadelphia's  Rapid  Transit  Railroad. 


Philadelphia  is  characteristically  a  city  of  homes  and  covers 
an  enormous  area  for  Its  population.  The  Delaware  river  on  the  east 
prevents  expan.sion  in  that  direction  and  the  city's  growth  has  taken 
place  largely  to  the  west,  north,  northeast.  With  the  newer  outlying 
residential  districts  being  rapidly  built  up,  some  form  of  rapid  tran- 
sit to  and  from  the  business  center  has  become  an  absolute  neces- 
sity. The  introduction  of  electric  traction  in  1892  helped  somewhat, 
but  it  was  not  long  before  the  capacity  of  the  surface  lines  laid  on 
the  narrow  streets  in  the  business  district  was  taxed  to  the  utmost, 
and  some  other  measure  of  relief  had  to  be  looked  to.  Practically 
every  street  in  the  business  district  bounded  by  Delaware  avenue. 
Arch,  Tenth  and  Walnut  streets  is  already  occupied  by  surface 
lines,  most  of  them  single  track  loops  carrying  cars  in  one  direction 
only  on  account  of  the  narrowness  of  the  streets  and  the  congested 
vehicular  traffic,  fp  to  1901  there  was  no  law  in  the  State  of 
Pennsylvania  under  which  an  elevated  or  subway  rapid  transit 
railroad  could  obtain  a  valid  charter  and  this  undoubtedly  hindered 
the  development  of  any  plans  for  relief  of  the  congestion  in  Phila- 
delphia. In  the  spring  of  that  year,  the  so-called  Focht-Emery 
bills  were  passed  and  almost  immediately  franchises  were  granted 
by  Philadelphia  Councils  for  five  different  rapid  transit  projects. 
These  were  the  Ridge  Avenue  Elevated,  the  Frankford  Avenue  Ele- 
vated, the  Passyunk  Avenue  Elevated,  the  Germantown  Avenue  Ele- 
vated, the  Broad  Street  Subway  and  the  Market  Street  Elevated. 
In  April  another  franchise  was  granted  for  a  subway  under  Market 
street.  All  of  these  franchises  were  subsequently  acquired  by  the 
Philadelphia  Rapid  Transit  Company,  which  operates  all  of  the 
surface  lines,  and   a  comprehensive  scheme   for   real   rapid  transit 


river.  Contracts  for  both  sections  were  let  to  the  E.  E.  Smith  Con- 
tracting Company,  Philadelphia,  on  April  1,  1903,  and  the  first 
ground  was  broken  on  April  6. 

Before  actual  work  could  be  begun  on  the  subway  it  was  neces- 
sary to  arrange  to  change  the  location  of  the  sewers  under  Market 
street  between  15th  street  and  the  river  and  to  build  a  new  outfall 
into  the  river.  The  drainage  through  this  part  of  the  city  is  to  the 
north  and  a  new  intercepting  sewer  was  therefore  built  outside  of 
the  line  of  the  south  wall  of  the  subway  to  take  the  sewage  from  the 
cross  streets  and  the  houses  on  the  south  side  of  Market  street.  To 
take  care  of  the  house  drainage  on  the  north  side  of  Market  street  a 
small  sewer  was  built  in  the  north  wall  of  the  subway  as  the  work 
progressed.  The  water  and  gas  mains  were  moved  outside  the  sub- 
way walls,  pipe  lines  under  cross  streets  being  carried  over 
the  roof  of  the  tunnel.  The  most  difficult  work  of  this 
kind  was  a  48-in.  water  main  under  22d  street  which  was  carried 
over  the  roof,  a  special  construction  being  employed  here.  Between 
22d  and  23d  streets  the  subway  passes  close  to  large  gas  holders  of 
tlie  United  Gas  Improvement  Company,  and  a  complicated  network 
of  gas  pipes  was  relocated  here.  The  conduits  of  the  Bell  Tele- 
phone Company  were  taken  up  and  relaid  in  Arch  street  one  block 
north.  Part  of  the  conduits  of  the  Keystone  Telephone  Company 
were  laid  in  the  upper  part  of  the  south  wall  of  the  subway  and 
the  remainder  were  relaid  in  the  back  filling  along  the  north  wall 
substantially  in  their  former  position. 

When  the  rapid  transit  system  was  laid  out  a  maximum  grade 
of  5  per  cent,  was  adopted.  In  order  to  preserve  this  maximum 
grade  and  bring  the  tracks  up  from  the  subway  level  to  the  estab- 
lished level  of  the  bridge  over  the  river  it  was  necessary  to  raise 
the  grade  of  Market  street  about  12  ft.  between  22d  street  and  the 


Map  of  the   Business  District  of  Philadelphia  Shovj^ing   Route  of  the  Rapid  Transit  Subway. 


■was  outlined.  It  was  decided  to  begin  with  the  construction  of 
the  Market  street  elevated  and  subway  line  and  to  subsequently 
build  and  connect  up  the  other  lines  for  which  franchises  had  been 
granted.  West  Philadelphia  stood  in  the  most  urgent  need  of  the 
better  facilities  which  this  line  will  give,  and  in  the  business  dis- 
trict the  congestion  of  traffic  on  Market  street,  the  principal  thor- 
oughfare, will  be  greatly  relieved. 

The  plan  proposed  tor  the  Market  street  line  which  is  now 
building  was  an  adaptation  of  Boston's  rapid  transit  scheme  and 
provided  for  elevated  trains  and  surface  cars.  The  Market  street 
franchises  gave  the  right  to  build  both  an  elevated  structure  and  a 
subway.  Accordingly  the  line  was  laid  out  for  a  double  track  ele- 
vated road  on  Market  street  from  a  point  700  ft.  west  of  the 
county  line  near  6Sd  street  in  West  Philadelphia  to  the  west  bank 
•of  the  Schuylkill  river,  the  surface  car  tracks  to  be  maintained  under- 
neath. A  four-track  bridge  over  the  river  carries  the  elevated  and 
surface  lines  up  to  the  portal  of  the  subway  section  at  23d  street. 
From  this  point  to  15th  street  a  four-track  subway  was  planned, 
the  two  outside  tracks  carrying  the  surface  cars  and  the  inside 
tracks  carrying  the  elevated  trains.  At  15th  street  the  subway  is 
to  be  divided,  passing  around  the  City  Hall.  The  elevated  train 
tracks  will  continue  on  around  and  join  at  Market  street  again  to 
form  a  two-track  subway  to  extend  down  to  the  river  front,  where 
the  tracks  will  emerge  on  an  incline  to  an  elevated  structure  on 
Delaware  avenue  from  Arch  to  South  streets.  The  surface  car  track 
will  leave  the  elevated  train  track  at  Broad  street  and  the  City 
Hall  and  continue  south  on  Broad  street  in  a  single  track  subway 
to  Walnut   street,  then  east  to  Fifth  street,  north  to  Arch  street. 


river.     This  work,  including  the  changes  of 

grade  in  adjacent  streets,  was  authorized  by 

a  city  ordinance  passed  Dec.  24,  1902.     The 

contract  was  let  by  the  city  to  C.  P.  Weaver, 

and   afterwards   sublet  to   the   E.   E.   Smith 

Contracting    Company,    contractors    for    the 

subway    work.      The    old    grade   of   Market    street   was    only    9    ft. 

above  the  established  level  of  the  base  of  rail  in  the  subway  and 

the  approach  to  the  Market  street  bridge  was  quite  steep.     Concrete 

retaining  walls  were  built  on  both  sides  of  Market  street  next  to 

the  property  line  and  the  excavated  material  from  the  subway  was 

used  for  filling  in.     The  south  half  of  the  street  was  filled  in  first 

and  the  street  car  tracks  and  roadway  shifted  to  that  side,  while  the 

north  half  was  being  filled  In  and  the  subway  and  portal  built. 

The  total  length  of  the  tunnel  in  sections  3  and  4  is  about  3.700 
ft.  It  is  four-track  throughout  and  is  a  tangent  for  the  entire 
distance  except  for  the  reverse  curve  beginning  77  ft.  west  of  the 
center  line  of  22d  street,  which  deflects  the  tracks  out  100  ft.  to 
the  north  to  the  center  line  of  the  bridge  over  the  Schuylkill.  The 
portal  is  150  ft.  west  of  the  center  line  of  23d  street.  A  typical 
cross-section  of  the  subway  is  shown  in  one  of  the  drawings.  Market 
street  is  practically  level  between  15th  and  23d  streets  and  the  floor 
of  the  tunnel  corresponds  nearly  to  the  street  grade.  The  minimum 
cover  above  the  top  of  the  roof  is  4  ft.  and  the  maximum  about  9  ft. 

The  side  walls  are  concrete  of  a  1:3:6  mixture,  reinforced 
with  horizontal  and  vertical  rods  bedded  3^2  in.  from  the  inside 
face  of  the  wall.    The  horizontal  rods  are  deformed  rounds  %  in.  in 


diameter  and  spaced  18  in.  apart  beginning  from  below  the  base 
west  to  Broad  street  and  south  to  City  Hall,  where  it  completes  the  of  rail  and  extending  up  just  under  the  bed  plates  for  the  root 
loop  and  joins  the  westbound  elevated  train  track  to  continue  on  beams.  In  the  earlv  part  of  the  work  m-in.  Thacher  rods,  17  ft. 
out  under  Market  street.  These  lines  will  reach  the  heart  of  the  6  in.  long  and  spaced  15  in.  center  to  center,  were  used  for  the  ver- 
business   and    wholesale  district,    the   Pennsylvania's   Broad   street    tical   reinforcement   in  both  walls,  when   it  was  intended  to  build 

ducts  in  both  walls,  but  later  this  detail  was  changed  so  as  to  use 


station,  the  Philadelphia  &  Reading  terminal  at  12th  and   Market 
streets,  and  the  Camden  ferries  at  the  foot  of  Market  street. 

MARKET   STREET   SUBWAY. 

Work  was  begun  first  on  the  subway  section  between  the  Schuyl- 
kill river  and  15th  street.  For  the  purpose  of  letting  the  contract 
this  section  was  divided  into  two  parts,  section  three  including  the 
work  from  the  west  house  line  of  15th  street  to  the  west  house  line 
'Of  22d  street,  and  section  four  beginning  at  the  west  house  line  of 


1-in.  Thacher  rods  spaced  15  in.  center  to  center  in  the  north  wall, 
where  the  ducts  were  omitted,  and  12  in.  center  to  center  in  the 
south  wall,  where  the  ducts  were  retained.  The  walls  are  the  same 
thickness.  42Vo  in.,  from  top  to  bottom,  being  given  no  batter. 

The  floor  is  concrete  of  a  1:3:6  mixture  with  a  minimum  thick- 
ness under  the  ballast  of  11  in.  on  an  earth  foundation  and  6  in.  on 
a  rock  foundation.     It  is  formed  with  suitable  benches  for  support- 


:22a  street  and  including  the  east  abutment  of  the  bridge  over  the    ing  the  roof  columns.     These  columns,  which  are  made  up  in  an  I 
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section  of  four  4-in.  x  3-in.  x  %-in.  angles  and  a  6-in.  x  Vi-in.  web 
plate,  are  spaced  5  ft.  center  to  center.  They  rest  on  base  plates 
16  in.  X  141/4  in.,  and  support  the  roof  beams  with  9-in.  x  14-in.  cap 
plates.  At  cross-overs  and  on  the  reverse  curve  west  of  22d  street, 
concrete  bulkheads  or  fenders  will  be  built  in  the  rows  of  columns 
as  shown  in  the  drawing,  a  passageway  being  left  between  every 
other  column,  which  also  serves  as  a  refuge  bay  for  workmen.  'Phese 
bulkheads  will  be  4  ft.  5',o  in.  high,  and  will  be  reinforced  with  Vio- 
in.  round  rods.  Where  the  bulkheads  are  not  used,  a  reinforced  con- 
crete strut  is  placed  longitudinally  about  the  middle  gf  the  column. 

The  roof  is  the  same  arch  construction  as  was  extensively  used 
in  the  New  York  subway.  The  roof  beams  are  20-in.  I-beams,  65 
lbs.  per  ft.  bedded  on  12-in.  x  12V2-in.  x  %-in.  bearing  plates  in  the 
side  walls  and  supported  by  the  central  columns.  They  are  com- 
pletely encased  by  the  concrete  arches  except  the  bottoms  of  the 
lower  flanges  and  are  thus  effectually  protected  from  corrosion.  The 
arches  are  made  of  a  1:3:6  mixture  of  concrete  and  have  a  minimum 
thickness  under  the  waterproofing  at  the  crown  of  1  ft.  3  in.  They 
are  reinforced  over  the  I-beams  by  a  strip  of  wire  mesh  20-in.  wide 
and  by  %-in.  tie  rods  between  the  beams. 

The  roof  loads  as.sumed  in  the  design  of  the  roof  and  column 
members  are  in  accordance  with  the  results  of  long  experience  in 
Philadelphia  and  allow  for  the  heaviest  loads  likely  to  be  trans- 
ported through  the  streets.  The  heaviest  pavement  liable  to  be 
placed — granite  blocks  on  a  6-in.  concrete  base — was  assumed,  which 
gives  a  weight  for  15  in.  of  depth,  including  a  3-in.  sand  cushion, 
of  175  lbs.  per  sq.  ft.  The  weight  of  earth  filling  below  the  pave- 
ment was  taken  at  110  lbs.  per  cu.  ft.,  giving  a  maximum  dead 
load  for  a  10-ft.  covering  of  1.140  lbs.  per  sq.  ft.  The  concentrated 
live  load  consists  of  10  tons  on  each  of  four  wheels,  20  ft.  between 
axles  on  a  6  ft.  gage.  This  is  considered  as  evenly  distributed  over 
the  roof  by  the  pavement  and  the  top  filling.  By  assuming  these 
wheel  loads  as  replaced  by  rectangles  spaced  20  ft.  apart,  the  equiv- 
alent distributed  load  was  found.  This  varies  from  I.ISO  lbs.  per 
sq.  ft.  for  a  4-ft.  cover  to  200  lbs.  for  a  16-ft.  cover  though  not  in 
direct  proportion  to  the  depth.  In  addition  to  the  foregoing  concen- 
trated loads,  a  general  load  of  200  lbs.  per  sq.  ft.  is  applied  ex- 
terior to  a  space  30  ft.  long  and  11  ft.  wide,  placed  symmetrically 
to  the  concentrated  load,  the  greater  length  parallel  with  the  longi- 
tudinal axis  of  the  latter. 

In  some  places  where  the  standard  roof  construction  could  not 
be  employed  special  methods  were  used.  At  cross-overs,  for  example 
where  the  span  of  the  roof  beams  is  24  ft.,  30-in.  plate  girders  are 
used  instead  of  the  20-in.  I-beams. 

The  waterproofing  and  means  for  keeping  the  subway  dry  have 
been  given  particular  attention  as  part  of  the  tunnel  walls  are 
below  the  level  of  water  bearing  gravel.  In  the  side  walls  a  layer 
of  waterproofing  is  applied  as  follows:  First,  a  layer  of  Cerion 
waterproofing  compound  over  the  concrete,  then  a  layer  of  burlap, 
another  layer  of  paint,  another  of  burlap,  and  a  third  layer  of 
paint.  Eight  inches  of  concrete  is  then  put  on  outside  of  this  coat- 
ing before  the  back  filling  is  put  in.  This  layer  of  waterproof  cov- 
ering extends  down  to  the  level  of  the  base  of  the  rail  and  is  made 
a  continuous  part  of  the  roof  waterproofing,  which  consists  of  rock 
asphalt  mastic  1  in.  thick  applied  in  two  layers.  The  specifications 
for  this  mastic  are  as  follows: 

The  asphaltic  rock  forming  the  basis  of  the  mastic  shall  be 
Seyssel,  Limmer,  Sicilian  or  Neuchatel,  of  the  best  quality  and  im- 
ported in  the  crude  state.  Such  rock  shall  be  prepared  and  manu- 
factured with  asphalt  aa-  a  flux,  to  be  composed  of  Bermudez  or 
Alcatraz  asphalt  or  a  mixture  of  them,  made  into  blocks,  properly 
marked  and  branded.  These  blocks  shall  be  broken  up  and  melted 
on  or  in  the  immediate  vicinity  of  the  work  and  prepared  tor  use 
by  the  admixture  of  materials,  as  stated  in  the  following:  The  mix- 
ture shall  consist  of  70  parts  by  weight  of  the  aforesaid  asphaltic 
mastic  as  received  in  cakes  or  blocks,  ten  parts  by  weight  of  refined 
Bermudez  or  Alcatraz  asphalt  or  a  mixture  of  them,  and  20  parts 
by  weight  of  sharp  grit  and  sand  that  will  pass  a  sieve  of  eight 
meshes  to  the  lineal  inch,  free  from  dust  and  dirt.  As  the  mastic 
is  melted,  the  grit  and  the  asphalt,  having  been  previously  heated 
to  the  same  temperature  as  the  mastic,  shall  be  added,  and  the  whole 
mass  heated  to  a  temperature  of  260  to  280  deg.  F.  and  thoroughly 
mixed.  After  a  sufficient  time  of  boiling,  the  mastic  is  to  be  car- 
ried to  the  work  in  wooden  pails  or  barrels  and  there  carefuU.y 
spread  over  the  floor  and  roof  with  wooden  spatulas  to  such  a  depth 
that  after  having  received  its  ultimate  compression  it  will  have  a 
thickness  of  not  less  than  lo  in.  The  mastic  so  applied  shall  be 
thoroughly  worked  until  it  is  entirely  free  from  voids  and  thor- 
oughly compacted.  Care  shall  be  exercised  so  that  the  grit  used 
shall  be  free  from  particles  exceeding  the  size  herein  specified,  and 
the  surfaces  well  broomed  and  free  from  pebbles  or  any  particles 
which  will  be  rolled  about  in  smoothing  and  compacting  the  mastic, 
and  thereby  produce  defective  spots  in  the  covering. 

All  surfaces  upon  or  against  which  waterproofing  is  to  be  placed 
must  be  dry  and  approved  before  waterproofing  is  applied.  In  par- 
ticular situations  apparatus  for  local  application  of  heat  shall  be 
used  if  necessary  to  expedite  drying  of  the  surfaces. 


The  roof  is  give*  a  slope  each  way  from  the  center  of  1  in.  in 
6  ft.  and  on  top  of  the  waterproofing  an  additional  3  in.  of  concrete 
is  placed  to  protect  the  waterproofing  from  being  punctured  by  the 
top  filling. 

Under  the  floor  of  each  of  the  outside  tracks  a  12-in.  terra  cotta 
drain  has  been  placed  which  dips  to  a  common  sump  at  22d  street. 
At  intervals  of  50  ft.  branch  drains  4  in.  in  diameter  extend  out 
under  the  floor  beyond  the  side  walls  to  collect  the  water  in  the 
soil  back  of  the  wall  which  would  otherwise  back  up  and  leak 
through.  A  quarter-turn  bend  is  placed  at  the  end  of  these  cross 
drains  with  the  open  end  turned  down  and  surrounded  by  broken 
stone  to  prevent  the  drains  from  choking  up.  A  gutter  in  the 
floor  of  the  subway  leads  any  water  which  may  collect  inside  the 
tunnel  to  gratings  over  the  main  drains,  where  it  is  run  off.  At 
22d  street  two  small  centrifugal  pumps,  motor  driven,  with  auto- 
matic float  regulators,  keep  the  water  in  the  sump  down  to  the 
prescribed  level.  This  arrangement  has  proved  very  satisfactory, 
not  only  after  the  work  was  finished  but  in  keeping  the  advance 
headings  dry  during  construction.  The  drain  is  led  ahead  of  the 
excavating  and  carries  off  most  of  the  surface  water.  The  water- 
proofing has  been  very  effective  for  although  the  tunnel  runs  most 
of  the  distance  in  water  bearing  ground,  the  walls  of  the  completed 
section  are  quite  dry  and  in  only  one  or  two  places  can  leakage 
be  observed,  and  then  only  a  small  amount  of  water  drips  down. 

There  is  only  one  station  in  the  completed  portion  of  the 
subway,  at  19th  street,  although  one  will  be  built  at  15th  street 
when  the  work  progresses  that  far  down.  The  station  at  19th  street 
is  for  the  surface  cars  only,  running  on  the  outside  tracks.  It  has 
short  platforms  capable  of  accommodating  about  two  cars  at  a  time, 
or  if  desired  three  cars.  On  the  south  side  there  are  two 
levels,  the  upper  one  having  the  ticket  office  and  the  lower  one  being 
at  the  level  of  the  tracks  for  boarding  and  alighting  from  the  cars. 
This  double  level  was  made  necessary  by  the  large  sewer  built  along 
the  south  wall,  which  did  not  allow  room  for  a  ticket  office  and 
platform  on  the  same  level.  The  north  platform  is  wider  and  allows 
the  ticket  office  to  be  put  on  the  lower  level.  Each  platform  has  a 
separate  exit  and  entrance  and  toilet  rooms  for  men  and  women. 

In  building  the  subway  the  contractors  made  an  effort  to  dis- 
turb traffic  on  Market  street  as  little  as  possible.  Work  was  begun 
on  the  west  end  after  the  necessary  changes  had  been  made  in  the 
street  grades  and  sub-surface  structures.  The  first  step  was  to 
open  the  street  on  the  south  tide  and  excavate  a  trench  of  sufficient 
width  and  depth  to  build  the  main  sewer,  subway  wall  and  the 
foundations  tor  the  first  row  of  columns.  This  was  done  in  sec- 
tions about  two  blocks  long  and  one  side  of  the  street  only  was 
closed  to  traffic,  the  street  car  tracks  not  being  disturbed.  When 
the  sewer  and  wall  were  built  for  the  length  of  the  section  the  first 
row  of  columns  was  put  up  and  the  loof  beams,  concrete  arches 
and  floor  of  the  south  track  completed  entirely.  Then  the  trench 
was  back  filled  and  the  top  filling  and  pavement  put  down  and  re- 
stored to  its  original  condition.  Temporary  shores  were  put  in  to 
relieve  the  wall  from  the  earth  pressure  back  of  it  until  the  re- 
mainder of  the  roof  could  be  completed  and  the  central  core  was 
bulkheaded  at  the  same  time.  When  this  was  completed  the  trench 
for  the  north  wall  was  begun  and  carried  up  to  the  end  of  the  south 
wall.  After  the  wall  had  been  built  stringers  were  then  placed 
under  the  street  car  rails,  which  rested  on  the  central  core,  and  a 
plank  floor  was  laid  on  them.  The  pavement  between  the  tracks 
was  relaid  on  the  plank  floor  and  the  whole  was  supported  on  tem- 
porary wooden  posts  until  sufficient  earth  had  been  removed  from 
under  the  floor  to  insert  the  roof  beams  on  top  of  the  standing 
columns.  The  floor  was  then  lowered  on  blocking  to  the  roof  beams 
and  the  excavation  of  the  central  core  begun.  To  facilitate  the  re- 
moval of  the  excavated  material  the  roof  next  to  the  north  wall 
was  left  off  until  the  entire  core  was  removed,  when  the  roof  arches 
over  the  remaining  three  tracks  were  placed  and  fllled  in  on  top. 
The  street  pavement  was  then  restored  to  its  original  condition  on 
a  solid  earth  fill.  The  accompanying  illustrations  from  photographs 
taken  during  progress  of  the  work  show  these  steps  and  also  the 
comparatively  unobstructed  condition  of  the  street. 

The  soil  penetrated  was  firm  clay  and  gravel  with  only  an 
occasional  outcrop  of  rock  requiring  very  little  blasting.  No  dif- 
ficulty from  caving  was  experienced  and  the  work  has  progressed 
rapidly  since  it  was  fairly  begun.  The  concrete  used  was  all  ma- 
chine mixed  and  placed  very  wet.  The  surface  next  to  the  forms 
was  well  spaded  and  the  result  is  a  smooth  uniform  surface  on  the 
walls.  The  concrete  work  is  an  excellent  example  of  good  work 
placed  under  difficulties  of  accessibility.  Gravel  obtained  from  the 
excavation  was  used  in  much  of  the  concrete  in  place  of  sand. 

The  conduits  in  the  south  wall  are  divided  into  two  groups  of 
57  ducts  and  21  ducts  respectively.  The  top  bank  will  contain  the 
wires  and  cables  of  the  Keystone  Telephone  Company  and  entrance 
to  the  manholes  serving  this  group  will  be  from  the  street  surface. 
The  lower  bank  of  57  ducts  will  carry  the  telephone,  power  and 
light  wires  of  the  Philadelphia  Rapid  Transit  Company.  The  man- 
holes for  this  bank  open  into  the  tunnel  and  also  into 
the  street.  The  ducts  are  4  in.  inside  diameter,  made  of 
salt  glazed  vitrified  clay  and  were  laid  in  sections  18  in.  and  24  in. 
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Completed   Portion  of  the  Subway   Near  the  West   Portal. 
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long.  Particular  care  was  taken  to  have  them  exactly  coincide 
at  the  joints  and  to  clean  them  of  all  projecting  fins  and  mortar 
which  might  damage  the  cable  covering.  The  joints  are  wrapped 
with  two  strips  of  thick  rauslin  G  in.  wide  and  saturated  With  neat 
cement  mortar  to  keep  out  water  and  dirt. 

The  track  in  the  subway  will  be  laid  with  90-lb.'  T-rail. 
For  thv?  two  middle  tracks  a  third-rail  will  be  installed, 
but  trolley  wire  brackets  have  been  fixed  in  the  roof  over 
all  tracks,  so  that  in  case  of  emergency  or  for  any  reason 
it  should  be  desired  to  run  surface  cars  on  the  middle  tracks 
means  will  be  provided  for  delivering  current  through  an  overhead 
trolley.  No  attempt  will  be  made  to  light  the  tunnel  brilliantly 
and  as  yet  it  has  not  been  finally  decided  whether  the  walls  will 
be  washed  with  a  light  colored  water-paint  or  left  in  the  natural 
color.  The  columns  will  be  painted  a  dark  color  to  relieve  the  eyes  as 
much  as  possible.  Whether  a  complete  signal  installation  such  as 
has  been  installed  in  the  New  York  Subway  will  be  put  in  has  not 
yet  been  finally  decided. 

To  assist  ventilation  four  openings  will  he  built  near  15th 
street  and  two  have  been  built  at  the  19th  street  station.  These  will 
provide  room  for  fans  driven  by  motors.  At  22d  street  the  founda- 
tions have  been  put  in  for  an  ornamental  masonry  ventilating  stack 
60  ft.   which   by   natural   draught    will   draw  out   foul   air   from   the 


from  the  station  to  the  Baltimore  &  Ohio  passenger  station,  one 
block  away. 

One  of  the  illustrations  from  a  photograph  shows  the  bridge 
over  the  river.  The  superstructure  consists  of  a  plate  girder  ap- 
proach span  at  the  east  end  on  which  the  station  is  built,  a  98-ft. 
through  Pratt  truss,  a  214-ft.  truss  with  curved  top  chords,  a  90-ft. 
Pratt  truss  and  plate  girder  approach  spans  82  ft.  long  on  the  west  end. 
The  design  of  the  bridge  involved  considerable  difficulty  in  placing  th& 
floor  members  and  lateral  bracing  because  the  inside  tracks  for  ele- 
vated trains  are  carried  up  on  a  4.3  per  cent,  grade  from  the  east 
shore  pier  so  that  at  the  west  end  they  are  on  a  level  with  the  ele- 
vated structure  which  begins  there,  while  the  outside  tracks  are  on 
a  descending  grade  of  2.34  per  cent,  from  the  east  river  pier  to 
the  ground  surface  at  the  west  end  of  the  bridge.  The  design  was 
further  complicated  by  the  fact  that  the  west  approach  is  also  on 
a  reverse  curve  having  the  point  of  tangency  about  over  the  west 
shore  pier. 

The  east  Pratt  truss  is  a  through  truss  with  heavy  floor-beams 
and  stringers  arranged  in  the  usual  manner.  It  is  22  ft.  high  from 
center  of  bottom  chord  to  center  of  top  chord.  The  214-ft.  spaa 
also  has  through  trusses,  but  at  the  west  end  the  inside  tracks  are 
raised  so  high  that  the  portal  is  moved  back  to  the  second  panel 
point.     The  west  Pratt  truss  is  practically  a  double  deck  structure. 


Philadelphia  Ereiiing  Bulhlin. 

The  Schuylkill    River    Bridge   of  the   Philadelphia    Rapid   Transit   Railroad. 


tunnel  and  discharge  it  above  the  house  tops. 

The  present  progress  of  the  work  is  about  as  follows:  The 
subway  is  completed  from  the  portal  west  of  23d  street  east  to  a 
point  about  under  17th  street.  The  south  wall  is  completed  to  the 
end  of  the  section  at  15th  street,  and  most  of  the  remainiug  section 
of  the  north  wall  is  done.  The  roof  and  excavation  for  the  central 
core  remains  yet  to  be  finished  and  there  is  much  finishiug  work 
to  be  done  on  the  19th  street  station.  No  track  has  yet  been  laid 
but  in  the  completed  portion  of  the  tunnel  the  floor  has  been  clean.?d 
to  receive  the  track  and  part  of  the  rails  have  been  delivered  along 
the  track  ready  to  be  laid. 

SCHTIVLKILL  RI\-ER  BRIDGE. 

The  four  tracks  emerge  from  the  tunnel  portal  west  of  23d 
street  on  a  IVi;  per  cent,  grade  and  with  a  spiraled  reverse  curve 
running  on  a  solid  fill  close  to  the  north  retaining  wall  of  Market 
street  up  to  the  east  abutment  of  the  bridge  about  350  ft.  west  of 
the  portal.  A  station  for  local  cars  is  built  between  the  first  pier 
and  the  abutment  having  covered  platforms  about  90  ft.  long.  This 
span  of  the  bridge  carries  the  tracks  over  the  tracks  of  the  Baltimore 
&  Ohio  which  run  along  the  river's  edge  and  is  made  up  of  four  deck 
plate  girders,  with  separate  girders  outside  to  carry  the  platforms. 
The  four  tracks  on  this  span  rise  on  a  4.63  per  cent,  grade  to  the 
first  through  span.  The  ties  rest  on  stringers  under  each  rail  and 
these  are  supported  on  heavy  floor  beams.  The  abutment  is  built 
with  a  cross  tunnel  inside  of  the  ta/;e.  Stairways  lead  down  from 
each  platform   to  the   level  of  the  tunnel  to  furnish  a  connection 


the  elevated  tracks  emerging  almost  at  the  level  of  the  top  chord. 
The  piers  and  abutments  are  all  stone  and  with  the  exception  of 
the  west  abutment  rest  on  solid  rock  foundations  put  down  with 
pneumatic  caissons.  The  west  abutment  rests  on  a  pile  foundation. 
The  total  length  of  the  bridge  from  the  east  abutment  to  the  west 
abutment  is  563  ft.,  and  the  under  clearance  at  mean  high  water 
is  28.6  ft.  The  American  Bridge  Company  built  and  erected  the 
superstructure. 

We  are  indebted  to  Mr.  W.  S.  Twining,  Chief  Engineer  of  the 
Philadelphia  Rapid  Transit  Company;  Mr.  Charles  M.  Mills.  Prin- 
cipal Assistant  Engineer  in  charge  of  subway  and  elevated  im- 
provements, and  Mr.  Frank  Fisher,  Assistant  Engineer  in  the  field, 
for  information  and  the  illustrations.  In  a  subsequent  article  the 
elevated  structure  on  West  Market  street  will  he  illustrated  and 
described. 

fTo   be  continued.) 


The  Swiss  legislative  bodies  have  been  discussing  the  report 
and  accounts  of  the  state  railroads  for  the  year  1904.  when  there 
was  an  increase  of  working  expenses  much  larger  than  the  increase 
in  earnings,  due  chiefly  to  an  increase  in  payments  to  employees 
and  some  additional  train  service.  The  responsible  officers  report 
that  the  full  effect  of  the  increase  in  the  number  and  wages  of 
employees  will  not  be  felt  till  1906;  and  that  a  conservative  course 
must  be  pursued  as  to  popular  demands  for  additional  trains,  new 
structures,   etc.;    but  that   there  is  no  cause  for  alarm,   if   such  a 
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course  is  followed.  They  urge  very  strongly  that  the  sinking  fund 
policy,  which  will  pay  off  the  cost  of  the  railroads  in  CO  years,  be 
adhered  to.  Many  suggestions  were  made^  in  the  legislature,  but 
the  prevailing  feeling  seemed  to  be  one  of  satisfaction. 

Criteria  in  Railroading. 

The  time  is  close  at  hand  for  the  annual  harvest  of  railroad 
reports.  In  the  next  three  months  we  shall  have  the  usual  state- 
ments covering  the  operations  for  the  year  ended  June  30  last. 
Every  year  brings  some  improvement  in  the  method  of  railroail  re- 
porting. Occasionally  some  company  takes  a  step  backward  in  the 
matter  of  furnishing  information,  but  usually  this  is  offset  by  im 
provemcnt  in  other  quarters. 

Twelve  or  fifteen  years  ago  the  principal  interest  in  railroad  re- 
ports centered  in  the  companies  balance  sheets.  The  all  important 
point  was  that  of  "floating  debt."  At  that  lime  very  little  atten- 
tion was  given  even  l)y  the  more  expert  observers  to  anything  beyond 
the  condition  of  a  road's  finances.  If  a  road's  cash  assets  exceeded 
its  current  liabilities,  and  the  official  "income  account"  showed  a 
surplus  after  all  payments  every  one  was  satisfied.  What  might  be 
called  the  "higher  criticism"  of  railroad  figures  was  then  in  its 
infancy.  Later,  as  times  improved,  there  came  the  study  of  "con- 
cealed equities"  representing  betterments  charged  directly  in  operat- 
ing expenses  diminishing  the  final  surplus  and  superficially  con- 
cealing the  true  earning  capacity  of  the  property.  Expenses  tor 
maintenance  of  road  and  equipment  began  to  receive  close  atten- 
tion and  the  principal  aim  of  those  who  study  railroad  reports 
was  to  develop  the  extent  to  which  there  was  an  equity  in  these 
expenditures.  This  was  the  principal  criterion  in  the  middle  and 
later  nineties. 

Then  came  the  question  of  operating  efiiciency  as  measured  by 
the  revenue  train  load.  The  principal  impetus  to  this  line  of  study 
was  furnished  by  the  advent  of  Mr.  James  J.  Hill  in  Northern 
Pacific  affairs  in  1890.  That  Mr.  Hill  educated  the  financial  dis- 
trict upon  this  point  admits  of  no  question.  That  he  very  largely 
educated  the  railroad  world  on  the  point  is  reasonably  certain.  At 
all  events  attention  was  focussed  upon  the  matter  to  such  good 
purpose  that  in  a  few  years  fully  100  tons  was  added  to  the  aver- 
age revenue  train  load  of  all  the  trains  of  the  United  States,  al- 
though for  many  years  previously  little  or  nothing  had  been  done 
in  that  direction.  Study  of  the  "train-load"  question  then  directed 
people's  minds  to  the  importance  of  the  "conducting  transportation" 
expense-item  which  depends  so  largely  and  so  »;irectly  upon  train 
loads.  In  the  last  two  or  three  years  this  has  been  the  item  in  a 
railroad  report  which  has  received  the  most  critical  observation  and 
according  to  which  railroads  have  been  judged.  Of  course  the  other 
criteria  have  not  been  neglected  by  any  means,  but.  as  is  natural, 
each  item  in  turn  has  had.  so  to  speak,  the  center  of  the  stage.  The 
"conducting  transportation"  matter  is.  moreover,  likely  to  hold  the 
forefront  for  some  little  time  to  come  as  results  for  the  past  two 
years  have  been  on  the  whole  unsatisfactory  from  this  point  of  view. 
The  railroads,  partly  as  a  result  of  inefficient  facilities,  partly  as  a 
result  of  bad  weather  and  partly  as  a  result  of  careless  operation 
owing  to  considerable  prosperity,  have  fallen  off  in  the  matter  of 
operating  efficiency  and  the  ground  lost  will  have  to  be  made  up  as 
a  preliminary  to  further  improvement. 

Probably  no  single  item  in  the  railroad  reports  for  the  fiscal 
year  recently  ended  will  be  of  greater  importance  than  this  one. 
Probably  the  reports  will  show  results  not  satisfactory.  That  there 
is  at  the  present  time  a  great  margin  for  improvement  so  far  as 
most  of  the  large  systems  are  concerned  is  quite  certain.  Because 
railroads  are  prosperous  they  need  not  necessarily  be  extravagant. 
— Wall  iitreet  Journal. 


Investigation    of    Private    Car    Lines. 


The  Interstate  Commerce  Commission,  on  its  own  initiative. 
acting  from  complainis  against  private  car  lines,  has  begun  a  much 
needed  investigation  of  the  subject.  Prior  to  any  action  that  may 
))e  taken  by  Congress,  next  winter,  it  is  desired  to  test  the  existing 
laws,  and  see  if  they  provide  workable  remedies  for  the  evils  that 
undoubtedly  exist. 

The  complaint  set  forth  by  the  Commission  is  directed  against 
the  Armour  Car  Line,  the  American  Refrigerator  Transit 
Company,  the  Santa  Fe  Refrigerator  Despatch,  and  the  following 
railroads:  St.  Louis  &  San  Francisco:  Atchison,  Topeka  &  Santa 
F6:  St.  Louis.  Iron  Mountain  &  Southern:  Central  of  Georgia:  South- 
ern: Atlantic  Coast  Line:  Seaboard  Air  Line;  Pennsylvania:  Southern 
Pacific,  and  Kansas  City  Southern.  The  railroads  and  refrigerator 
lines  are  made  respondent  in  proceedings  which  require  that  specific 
answer  to  all  allegations  be  made  to  the  Interstate  Commerce  Com- 
mission by  Sptember  5. 

It  is  charged  that  by  way  of  rebates  or  other  devices  the  re- 
frigerator lines  are  acting  for  the  railroads  as  authorized  agents 
and  the  railroads,  acting  through  the  refrigerator  lines,  are  collect- 


ing and  receiving  for  the  refrigeration  of  fruit  and  vegetables 
lower  rates  from  some  shippers  than  they  are  contemporaneously 
receiving  for  similar  service  rendered  to  other  shippers.  This  is 
held  to  be  in  violation  of  sections  two  and  three  of  the  act  to  regulate 
interstate  commerce. 

Another  iharge  is  that  failure  and  neglect  to  publish  at  shipping 
stations  and  file  with  the  Interstate  Commerce  Commission  the  rates 
and  charges  imposed  for  refrigeration  of  fruits  and  vegetables,  con- 
stitutes a  violation  of  section  six  of  the   Interstate  Commerce  act. 

The  Commission  alleges  further  that  the  charges  published  joint- 
ly by  the  refrigerator  lines  and  the  railroads  for  the  refrigeration 
of  fruits  in  certain  specified  territories  are  unreasonable  and  un- 
just, and  in  violation  of  section  one.  The  territories  described  are 
Missouri,  Arkansas.  Indian  Territory.  Texas,  California  to  eastern 
points,  Louisville  and  Kansas,  and  Georgia,  South  Carolina,  and 
North  Carolina,  to  New  York. 


The    Frisco    System    of    Handling    Time   Freight. 


The  present  time  freight  system  of  the  Frisco,  which  went  into 
effect  March  1,  1905,  is  based  on  a  telegraphic  record  of  cars  con- 
taining important  or  perishable  commodities.  Such  commodities 
are  divided  into  two  classes.  Perishable  freight,  carloads  of  pack- 
age freight  or  merchandise,  oils,  etc..  are  designated  as  Red  Ball 
freight.  The  second  classification  of  goods,  which  take  precedence 
over  ordinary  freight  but  not  over  the  Red  Ball  group,  is  larger 
and  includes  new  agricultural  implements,  ammunition,  architec- 
tural iron,  export  cotton,  canned  goods,  crockery,  dried  fruits  and 
vegetables,  machinery,  furniture,  etc.  The  commodities  on  this 
list  are  known  as  Green  Ball  freight.  On  June  1,  1902.  a  system 
was  put  into  effect  covering  Red  Ball  shipments  only.  The  forms 
that  were  used  were  practically  the  same  as  at  present,  except  that 
movement  of  the  cars  was  posted  on  a  large  board  by  symbols,  and 
these  symbols  were  moved  along  the  board  as  fast  as  wire  reports 
were  received.  This  served  very  well  for  keeping  track  of  the  cars 
in  transit,  but  did  not  give  a  permanent  record  which  could  be 
consulted  easily  later  on;  therefore,  the  board  was  done  away  with, 
and  the  movements  of  freight  were  recorded  on  loose  record  sheets. 
This  system  is  still  in  effect  and  permits  a  permanent  record  to  be 
maintained  by  which  tracers  can  be  answered  days  or  weeks  later. 
A  Red  Ball  envelope  was  formerly  used  which  carried  the  billing; 
but  this  caused  inconvenience,  extra  work,  and  occasionally  im- 
proper handling  of  cars  through  the  bills  being  placed  in  the  wrong 
envelope.  The  1905  modification  of  the  system  has  done  away  with 
the  envelope  at  the  same  time  that  it  introduced  the  Green  Ball 
classification.  Instead  of  the  usual  waybill,  these  shipments  are 
covered  by  billing  printed  on  red  and  green  paper,  and  at  large 
stations,  such  as  St.  Louis,  Kansas  City,  etc..  a  red  or  green  card 
waybill  is  used  when  the  regular  billing  cannot  be  made  out  in 
time  to  accompany  the  car.  One  of  these  waybills  is  shown  with 
this  article.  Merchandise  billing  is  made  out  in  the  usual  form, 
with  a  Red  Ball  card  attached  to  the  bundle  or  car  when  the  bills 
are  not  ready  at  the  time  of  forwarding.  Freight  from  small  points 
not  designated  Red  and  Green  Ball  billing  stations  is  moved  to  the 
first  division  terminal  in  local  trains,  where  it  is  assigned  proper 
symbol  letters  and  numbers  and  is  placed  in  through  trains. 

The  "consist"  reports,  as  well  as  the  passing  and  set-out  reports, 
are  explanatory,  and  are  sent  by  wire  promptly  after  passing  each 
terminal.  Examples  of  these  reports  are  shown  herewith.  Only 
the  original  consist  report  gives  the  car  number,  waybill  reference. 
etc.  Thereafter  the  symbol  is  used  exclusively.  By  this  system  the 
company  is  enabled  to  notify  its  traffic  representatives  promptly  of 
shipments  coming  on  or  reaching  various  important  terminals, 
such  advice  being  sent  either  by  mail  or  by  wire  as  circumstances 
may  require. 

The  Red  Ball  system  is  maintained  in  the  office  of  the  superin- 
tendent of  car  service  and  he  is  the  only  one  authorized  to  trace 
carload  shipments,  an  arrangement  which  has  materially  reduced 
wire  work  and  duplicate  tracing  by  different  departments. 

The  pamphlet  of  inscructions  sent  out  at  the  time  the  present 
system  was  inaugurated  last  March  specifies,  among  other  things, 
that  all  tracing  of  carload  freight  shall  be  done  through  the  super- 
intendent of  car  service,  and  that  tracing  of  less  than  carload 
freight  shall  be  done  through  the  freight  claim  agent.  Less  than 
carload  shipments  must  not  be  traced  by  wire  and  tracers  must  not 
be  started  until  sufficient  time  shall  have  elapsed  for  shipments  to 
have  reached  destination  and  with  positive  information  of  non-ar- 
rival. Tracers  received  either  by  mail  or  wire  must  be  answered 
promptly  and  not  held  awaiting  arrival  of  shipment.  All  tracers 
from  the  superintendent  of  car  service  are  covered  by  a  file  refer- 
ence, and  this  file  reference  must  always  be  quoted  in  answering 
tracers.  Attention  is  called  to  the  point  that  the  principal  object 
to  be  attained  by  the  system  is  to  eliminate  all  telegraphic  tracing 
and  also  to  relieve  the  freight  claim  agent's  office  of  the  burden  of 
tracing  by  mail,  and  it  is  emphasized  that  success  depends  entirely 
on  these  tracers  being  handled  without  any  delay  whatever. 

There  are  66  stations  at  w'hich  Red  and  Green  Ball  freight  can 


August  18,   1905. 


THE     RAILROAD     GAZETTE. 


1  .if) 


he  billed.  Each  of  these  stations  has  a  symbol  letter  ami  is  as- 
signed numbers,  extending  from  one  to  30  in  the  case  of  the  smallest 
stations,  and  from  one  to  a  thousand  in  the  case  of  Kansas  City 
and  St.  Louis.  Other  points  range  lietween  these  extremes.  Each 
station  uses  its  numbers  lonsecutively.  regardless  of  whether  Red 
or  Green  Ball  freight  is  covered,  commencing  with  the  lowest  num- 
ber and  starting  again  with  "one"  when  the  highest  number  has 
been  reached.  Thus.  Afton.  symbol  letter  F  N,  numbers  from  one 
to  30;    Memphis,  symbol  letter  A  V,  numbers  from  one  to  (iOO. 

Forms  142  and  142A  are  the  Red  and  Green  Ball  cards  to  be 
attached  one  on  each  side  of  every  car  of  freight  thus  designated 


original  accompanies  the  car  and  the  '.issue  copy  is  mailed  to  the 
auditor  of  freight  accounts  at  St.  Louis. 

Th»  Red  or  Green  Ball  freight  waybills  (either  regular  or  card) 
are  not  given  symbol  letters  and  numbsrs  until  all  of  the  cars 
which  are  to  be  forwarded  as  Red  or  Green  Ball  freight  are  ready. 
The  waybi.l  fovering  the  car  for  the  nearest  destination,  either  Red 
or  Green  Ball,  should  be  given  the  opening  symbol  number,  and 
the  waybill  tor  each  succeeding  destination  should  be  given  suc- 
ceeding numbers  consecutively  in  the  same  way. 

Forms  106  and  106-A,  differing  only  in  size,  are  known  as  the 
consist  report,  and  are  used  by  the  agents  at  Red  and  Green  Ball 
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by  the  agent  at  the  billing  station.  The  Green  Ball  form,  not 
shown  with  this  article,  is  precisely  like  the  Red  Ball  form  ex- 
cept that  the  legend  on  the  bottom  of  the  card  reads  "This  car 
must  not  be  delayed  except  on  account  of  being  in  bad  order  or  to 
give  preference  to  Red  Ball  freight.  '  It  is  marked  on  top  "Green 
Ball  Freight."  and  contains  in  its  center  a  green  disk  6%  in.  in 
diameter.  From  one  to  five  trains  are  specified  in  each  of  the  nine 
operating  groups  as  Red  Ball  trains,  and  for  convenience  all  of 
these  trains  in  each  group  are  designated  and  carded  by  a  single 
train  number,  often  given  in  an  abbreviated  form. 

Form  1,171  or  1,172  must  accompany  each  car  of  Red  Ball 
freight.  The  accompanying  waybill  for  Green  Ball  freight  is  not 
shown. -being  substantially  the  same.  These  forms  can  also  be 
used  as  a  through  waybill  when  shipments  are  destined  to  points 
beyond  the  Frisco  system  and  for  which  through  rates  are  provided. 
The  space  provided  for  Red  Ball  symbol  letters  and  numbers  must 
be  left  blank  by  agents  at  non-Red  Bali  billing  stations  and  filled 
in  by  the  agent  at  the  first  Red  Ball  billing  station  en  route.  This 
waybill  takes  the  place  of  the  Red  Ball  freight  envelope  formerly 
used.  It  is  specified  in  fine  print  in  the  lower  right-hand  corner  of 
the  waybill  that  conductors  must  refuse  to  handle  the  car  beyond 


billing  stations  to  report  by  wire  to  the  superintendent  of  car  serv- 
ice the  forwarding  of  all  cars  belonging  to  either  of  these  classes. 
The  report  is  made  up  from  Information  given  on  the  face  of  the 
Red  or  Green  Ball  waybills. 

Set-out  ears  are  handled  with  form  102,  which  is  attached  to 
the  back  of  the  Red  or  Green  Ball  freight  waybill  or  card  way- 
bill whenever  it  is  necessary  that  such  cars  be  set  out.  This  blank 
is  gummed  at  the  top,  so  that  it  can  be  fastened  to  the  back  of 
waybills.  It  is  of  distinctive  color  and  indicates  to  every  one  that 
the  car  has  been  set  out  and  must  not  again  be  set  out  except  on 
account   of  bad   order.     A   duplicate   of   this   report   is   left   by   the 

Form  103. 

FRISCO     SYSTEM 


RED  BALL  FREIGHT 

THIS  CAR  MUST  BE  KEPT  IN 


Red  Ball  Time  Freight  Card. 

the  first  Red  Ball  billing  station  en  route  unless  it  bears  the  proper 
station  symbol  letters  and  numbers. 

Form  1,173  Red  Ball  card  waybill  is  used  by  agents  at  large 
billing  points  for  purposes  of  forwarding  Red  Ball  freight  when 
the  regular  Red  Ball  freight  waybill' cannot  be  made  out  in  time 
to  accompany  the  car.  This  form  and  the  accompanying  one  tor 
Green  Ball  freight.  No.  1.175,  are  also  used  at  junctions  with  other 
lines  for  purposes  of  forwarding  Red  and  Green  Ball  freight  re- 
ceived from  connections  under  through  waybill.  These  card  way- 
bills can  only  be  used  at  points  authorized  by  the  auditor  of  freight 
-accounts.     It   is   prescribed   that  these   forms  must  be   copied.   The 


Report  of  Arrival. 


Destination. 


Sending  Operator. 


Receiving  Operator.  1       Time  Filed. 


25    REPORT. 


Srp'T.  Car  Service,     From    "A"- 
Springfield. 

Date.    "B"-- 


Freight  with  Way-Bills  canying  following  Symt>ol  Letters  and  Numbers 
vrived  at  this  station  at  time  and  date  given  below  : 


Symbol  Lettei 

s  and  Numbers. 

Al- 

rival  this  Station. 

Lowest  No. 

Highest  No. 

Train  No. 

Time. 

Date. 

"C" 

"D" 

"F" 

"H" 

"J" 

1 " 

..Agent  or  Yardmaster. 


Instructions  :  Agents  or  Yavdmasters  at  destination  ot  car  will  make  out 
this  report  immediately  on  arrival  of  cars  ot  "Ked  and  Creen  Hall  Freight" 
traveling  under  symbol  letters  and  numbers,  and  telegraph  it  to  Supt.  t'ar 
Service.  Agents  at  Junction  point.s  where  cars  leave  this  Company's  rail,  or 
at  Junction  points  with  any  branch  line  who  receive  any  cars  being  handled 
as  Ked  and  Green  Ball,  will  make  out  this  report  showing  ari-ival  of  all  such 
cars  at  tbeir  station. 

In  making  up  this  report  use  the  lowest  .ind  highest  symbol  numb?r  with 
letters  shown  on  the  "Ued  and  Green  Hall  Freight  '  Way-bills.  Make  sepa- 
rate entries  when  break  occurs  in  consecutive  order. 

conductor  with  the  telegraph  operator  at  the  point  where  the  car 
is  set  out,  and  he  at  once  wires  the  information  given  thereon  to 
the  superintendent  of  car  service.  If  the  car  is  set  out  at  a  blind 
siding,  report  will  be  left  at  the  next  telegraph  station.  Should 
the  freight  be  transferred  to  another  car  the  necessary  information 
will  be  entered  on  the  Red  or  Green  Ball  waybill  in  the  proper 
place,  but  no  change  is  permitted  in  the  original  symbol  letters  and 
numbers,  which  must  identify  the  shipment  to  its  destination. 

Form  104,  known  as  the  delayed  cars  forward  report,  is  used 
by  all  agents  and  yardmasters  to  report  by  wire  to  the  superin- 
tendent of  car  service  the  forwarding  of  all  cars  of  Red  or  Green 
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FORM  ..71  This  form  to  be  used  for  billing  RED  BALL  Freight  ONLY 

SKE    CL.\SS1FH.ATIUN    IX     BOOK    OF    INSTBCCTIOXS. 

St.  Louis  and  San  Francisco  Railroad  Company 

l-KOM rO DATE 100.. 


This    space    to    be    used    at    RED 
B.\LL  billing  stations  only. 
Connecting  Lines  not  interested. 


RED  BALL 


\  SYMBOL  LETIEBS 


1151 BOL    NO. 


VIA    JIXCTION 

VIA   JUNCTION 

VIA   JUNCTION 

VIA   JDNCTION 

VIA   JUNCTION 

WITH 

B'Y. 

WITH 

R'Y. 

WITH 

B'T. 

WITH 

B'T. 

WITH 

U'V. 

Weigh  this  Car  at 
Stop  Ihit  Car  at 


Marked  Capacity  of  Car 
For 


Gross,  Tare,  and  Net 
Weight  of  Carload  Freight 
to  be  entered  in  this  Space, 
where  the  Car  is  Weighed. 


WAY-BILL.^ 


CAK  No,  CAR  INT. 

TltAXSFEEBED  INTO 


I.NT 
IXT. 


AT 
AT 


lieferenco.     Original  ||M.tBKS.     Consignee 
Car     and     Wa.vbil!  j  -ind  Destination.' 
Number    and     Point  i 
Shipment.  j 


ARTICLES     AND 

CLASSIFICATION 

Conditions     (O.     R., 

O.     R.,     Eel.,     Gtd.. 

i^c^    Etc. 


PBEPAi 

connect'o 
Line 


—  09 


;t:imp  of  June-  Stamp  of  June-  Stamp  of  Junc-[  Stamp  of  June 
tion  Forward-,  tion  Forward-  tion  Forward-  tion  Forward- 
ing Agent.        1      ing  Agent.  ing  Agent.        !      ing  Agent. 


Stamp  of  Junc- 
tion Forward- 
ing Agent. 


Conductors  must  enter  in  i  Conductors  will  refuse  to  handle 
space  provided  on  back  of  car  covered  bv  this  Wav-bill  be- 
this  Blank  number  of  train,  yond  first  RED  B.\LL  billing  sta- 
station  taken  from  and  left  tion  en  route,  unless  it  bears 
at.  date  and  signature.  Read  proper  station  symbol  letters  and 
the  instructions  on  back.  '  numbers.  This  rule  will  be  strict- 
ly enforced. 


FRISCO 

SYSTEM 


DELtfED  CMS  FOUWIRDED 


This  report  to  be  used  when  forwarding  any  cars 
loaded  with  Red  and  Green  Kail  freight  which  has 
been  delayed  from  any  cause. 


Sending 
Operator. 


24   REPORT 


"B* 


IFrom  "a' 


Date  . 


SiPEEiNTEXDENT  C.iu  SEiivicE,  Springfield. 

The  following  cars  loaded  with  Red  and  Green 
Ball  freight  which  have  been  delayed  at  this  Sta 
tion,  went  forward  this  date. 


Train  "c" Engine 

Time  Forwarded  *'p»» 
Signature  "c" 
Position  "H" 


Stubol  Letter 

AND  No. 

Symboi,  I 

.ET1  ER  AND  No. 

From      1 

To 

From 

To 

"J" 

•K" 

"j" 

1      "n.. 

- 

:             1 

In.structions. — This  form  will  be  used  bv 
Agents  and  Yardmasters  to  report  the  forwarding 
of  cars  loaded  with  Red  and  Gfin  Ball  freight 
which  have  been  delayed  at  any  station  nn  anv  ac- 
count. Operators  must  give  ihlS  report  best  possi- 
ble service,  using  symbols  in  transmitting. 


FRISCO 

SYSTEM 


FRISCO 
SYSTEM 


PISSI[ICBEP0BT-"!i2'lEP0eT    SET  OUT  REPORT 


ReceiviE 
Operator 


Supt.  Car  Service,       From  "a" 

Springfield.  Date  "b" 190 

Freight  with  Way-Bills  carrying  following  Sym- 
bol Letters  and  Numbers  passed  this  Station  as 
shown  below  : 


Symbol  Lettei 

and  Numbers. 

Movement. 

Lowest  No. 

Highest  No. 

Arrived            Left 

"0" 

Train|Time  Train 

Time 

"C" 

No^ 

No. 

"H" 

..J., 

"M" 

..p.. 



Cauie  of  Delays  "k' 


Agent 

or 

Yardmaster. 

iNSTiiucTioNS. — This  report  to  be  made  bv 
Agents  or  Yardmasters  at  designated  stations  and 
telegraphed  to  Superintendent  Car  Service  immedi- 
ately after  the  cars  have  departed.  In  making  ao 
the  report  use  the  lowest  and  highest  svmbol  num- 
bers with  letter  shown  on  the  "Red  and'Green  Ball 
Irelght"  Way-Bills.  Make  separate  entries  when 
break  occurs  in  consecutive  order. 


This  report  to  be  used  at  points  where  more  than 
one  car  of  Red  and  Green  Ball  Freight  is  set  out 
for  any  reason. 


Sending 
Operator. 


21    REPORT 


"B- 


From  **A*'- 


Date 190 


<fi'T.  Car  Service.  Springfield. 

The    following    cars    loaded     with    RED     AND 
;RE1:N    B.\LL   freight   have   been  set  out   at   this 

station  : 


Symbol  Letter  and  No. 

as  shown  on  Red 

Envelope 

By 

Train 

On  Account  of 
(Give  here  eiact 

From                 To 
Lowest  No.   Highest  No. 

No. 

set  out.i 

"c"    !    "d" 

••F" 

"K" 

1 

1 

Signed _ „ Position. 

This  form  will  be  used  to  report  set  out  cars  con- 
taining Red  and  Green  Ball  freight  wh.n  more 
than  one  car  is  set  out.  When  one  car  is  set  out 
use  regular  Set  Out  Card.  Give  Symbol  Letter  and 
Number  only  when  referring  to  these  cars  on  this 
report. 

Train  Svmbol  is  shown  on  face  of  Red  and  Green 
Ball  freight   Way-Bills. 


August  18,  1905. 


THE     RAILROAD     GAZETTE. 


i6i 


FoBM  1171  (Back) 

INSTRUCTIONS 

AGENTS  : — When  this  form  of  Waybill  Is  used 
In  billing  to  points  off  this  Une.  be  particular  to 
enter  the  proper  serial  letters  and  write  the  name 
of  the  station  at  which  the  freight  will  leave  this 
road,  also  the  name  of  the  road  on  which  the 
station  billed  to  Is  located,  on  the  blank  lines  pro- 
vided on  the  face  of  Way-bill.  In  column  headed 
"Authority"  you  will  note  the  number  of  Special 
Rate,  number  of  Special  Order  or  Tariflf,  as  the 
case  may  be.  Agents  are  in  no  case  to  make  a 
Way-bill  to  cover  more  than  one  car.  A  Way  bill 
MIST  be  made  for  each  and  everv  car.  When 
billing  carloads  from  a  station  having  no  track 
scales,  agents  must  enter  on  the  face  of  Way-bill 
the  name  of  station  at  which  the  car  is  to  be 
weighed. 


Immediately  upon  receipt  of  Way- 
bill the  Receiving  Agent  must  enter 
date  received,  using  his  station 
dating  stamp.  ZS" 


CONDUCTOR'S   RECORD 


'"'"    Talcen  from    Left  at 


STATION  NUMBER 


CONDUCTOR 


CONDICTORS  must  enter  above  the  number  of 
train,  the  station  taken  from  and  left  at.  the  dale. 
sign  their  names  in  the  blank  space  provided,  note 
particulars  of  transfer  from  one  car  to  another. 
where,  when  and  why  transferred,  also  enter  new 
car  numl)er  and  initials  on  both  face  and  back  of 
Way-bill,  and  any  general  information. 


INSTRUCTIONS 
IMPORTANT  READ  THIS 

Agents  will  use  this  Form  to  cover  all  carload 
shipments  forwarded  from  their  station  coming 
under  the  classification  as  UED  BALL  Freight,  as 
show  in  Book  of  Instructions.  The  freight  cov- 
ered by  this  Way-bill  must  be  given  preference  over 
all  GREEN  BALL  Freight  and  all  ordinary 
freight. 

This  Way-bill  must  bear  the  proper  station  sym 
boi  letters  and  number  before  car.  which  it  covers, 
is  forwarded  from  a  RED  R.\LL  billing  station. 
Conductors  will  refuse  to  handle  the  car  which 
it  covers  until  this  information  is  shown  in  space 
provided. 

The  freight  covered  by  this  Way-bill  must  not  be 
delayed   except  on  account   of  bad   order. 

After  it  has  been  delayed  once,  great  care  must 
be  taken  to  see  that  it  is  not  again  delayed  en 
route. 

Whenever  it  becomes  necessary  to  set  out  this 
car  on  ANY  ACCOfNT,  conductor  or  yardmaster 
musi  securely  attach  hereto  a  "Set  Out  I'ar"  Re- 
port.  l'"orm   102. 


FRISCO 
SYSTEM 

GREEN   BALL  FREIGHT. 

CardWay-Bill  No 

Initials Car  No. 

Way-Bill  Reference 

Transferred Car  No. 

At Date. 

From 

To 


.190 


.  Date. 


Final  Destination. 

Routing 

Contents 

Consignee 

Consignor 

Stop  Car  at 


R.  R 


.Weigh  at. 
...For 


Forwirding  Green  Ball 
Station  Symbol  Letters.. 
Forwarding  Green  Ball 
Station  Symbol  Number. 


WEIGHT. 


tag"  A^ent  will  enter  on  blank 
lines  below  any  SPECIAL  INSTRUC- 
TIONS following  Cer. 


I IM  SXR  U  CXI  O  IM  S. 
(IMPORTANT-READ  THIS) 

When  authorized  by  Auditor  Freight  Accounts, 
agents  will  use  this  torm  as  a  Card  Way-Bill  for 
loaded  cars  when  regular  Way-Bill  cannot  be  made 
in  time. 

Green  Ball  freight  must  be  given  preference  over 
all  ordinary  freight. 

Each  Card  Way-Bill  of  this  form  must  bear  the 
proper  Green  Ball  symbol  letters  and  number  be- 
fore car  is  forwarded.  Conductors  will  refuse  to 
handle  the  car  which  it  covers  until  this  informa 
lion  is  shown  in  space  provided. 

The  freight  covered  by  this  Card  Way-Bill  must 
not  be  delayed  except  on  account  of  bad  order,  or 
when  found  necessary  to  move  Red  Ball  freight, 
whiih  must  always  be  given  preference. 

Whenever  it  becomes  necessary  to  set  out  this 
car  on  any  account,  conductors  or  yardmaster  must 
securely  attach  hereto  "Set  Out  Car"  report,  Form 

If  car  covered  by  this  Card  Way-Bill  is  track 
scaled  in  transit,  gross,  tare  and  net  weight,  and 
point  where  weighed,  must  be  entered  in  proper 
space    above. 

Agent  at  destination  or  at  junction,  if  regular 
Way-Bill  is  made  to  point  beyond  our  rails,  must 
transfer  the  weight  to  the  regular  Way-Bill. 
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CONSIST    23    REPORT 


Receiving  Opr. 


Time  filed  Time  sent 


B 


.19 


From  Station  "A" - -  Date 

RINTENDENT  CAR  SERVICE,  Spri.xgfield. 

Following  Cars  Red  and  Greex  B.vli.  freight  left  this  station  on 
Nft  "C"   Engine  No.  "p" Departed  at  "C" M. 


CONTENTS     CONSIGNEE 


DESTI  .NA- 
TION 


"J" 

"K"   !    "M"     1     "N"     1     "Q" 

"R" 

"S" 

I                   j                   j 

1 

1                                      1 

tUCTIONS. — This  Consist  Report  to  be  made  up  from  information  shown  on  face  of  Red  or  Green  Ball 
before  each  train  handling  Red  or  Green  Ball  freight  leaves  the  station,  and  to  show  only  such  cars  as 
1  as  Red  or  Green  Ball.      Operator  must  telegraph   this   report  within   one  hour  after   train  has   left 


Foii.M  11T5  (Back). 

RECORD   OF    MOVEMENT. 


No.  ol 

STATION  No. 

CONDUCTOR 

TRAIN 

Taken  from  j      Lalt  it 

Conductors  must  enter.  In  space  provided,  number  ol 
(rain,  station  taken  Irom  and  left  at.  date  and  signature. 

INSTRUCTIONS. 

When  Green  Ball  freight  is  received  from  con- 
necting lines  at  our  various  Junction  points,  under 
foreign  Way-Bllls  billed  to  points  on  our  rails  and 
beyond,  agent  at  such  junction  will  fill  out  one 
copy  of  this  form  and  securely  attach  same  to  the 
through     Way-Bill.  All     necessary     information 

called  for  by  this  form  must  be  filled  out  by  for- 
warding agent,  and  a  consist  report,  Form  106, 
made  to  cover. 

In  case  Green  Ball  freight  is  received  from  con- 
necting line  at  a  point  not  a  Green  Ball  billing  sta- 
tion, the  car  will  be  moved  under  regular  Way-Bill 
as  received  from  connecting  line  and  Green  Bail 
billing  applied  at  first  Green  Ball  station  en  route. 

Agent  at  destination  or  point  where  car  leaves 
our  rails,  will  file  this  Green  Ball  Card  Way-Bill 
for  future  reference. 

See  Book  of  Instructions  for  other  information. 
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SET   OUT   CAR. 


21    REPORT. 

To       From  Station  "A" Date. 

SlPT.    Cak    .SKUVICEj    Spri.ngkiei.u. 


"B* 


Car  bearing  Symbol  "C'' 

Set  out  at  "D" 

By  Train  No.  "p" 

On  account  of  "K" 


.Position  or  title. 


I IM  STF?  I_l  CXI  O  ^4  S. 
IMPORTANT    READ   THIS. 

If  for  any  cause  a  car  loaded  with  Red  or  Green 
Ball  freight  is  set  out.  one  of  these  "Set  Out  Car" 
forms  must  be  properly  filled  out  by  the  Conductor 
when  car  is  set  out  between  terminals  and  attached 
securely  to  the  face  of  the  Way-bills  for  this  car. 
This  form  must, remain  with  proper  Way-bill  uniii 
it  readies  destination. 

Conductors  must  leave  these  "Set  Out  Car" 
forms  with  Telegraph  Operator  who  will  telegraph 
above  Information  to  Superintendent  Car  Service, 
Springfield,  and  then  turn  this  form  attached  to 
regular  Way-Blll  or  Card-Bill  over  to  proper  party. 

This  car  must  not  again  be  delayed  except 
account  Bad  Order.  Yardmastersand  Conductors 
must  see  that  this  rule  Is  absolutely  enforced. 

Yardmasters  who  take  cars  of  Red  or  Green 
Ball  freight  out  of  its  regular  train  for  ANT  cause 
and  hold  them  for  another  train,  thereby  forcing  a 
delay,  must  attach  one  of  these  "Set  Out  Car"  re- 
ports properly  filled  out  to  the  Way-bill  for  each 
car  so  delayed  and  make  proper  report  of  it  to 
Superintendent  Car  Service  on  form   100. 

Operators  will  use  Symbol  Letters  shown  hereon 
in  transmitting  this  report. 
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Ball  freight  which  have  been  delayed.  This  form  is  also  ustd  by 
yardmasters  In  reporting  the  forwarding  of  such  cars,  delayed  by 
any  cause,  when  not  sent  out  in  the  proper  train.  The  passing  re- 
port, form  101,  is  used  only  by  agents  or  yardmasters  at  a  small 
number  of  important  stations,  and  is  a  progress  report  for  the  in- 
formation of  the  superintendent  of  car  service.  The  final  report, 
form  103,  Is  used  by  all  agents  in  reporting  arrival  of  cars  at 
destination. 

It  is  provided  that  local  merchandise  traveling  as  Red  Ball 
freight  shall  be  red  balled  to  the  last  district  terminal  reached 
before  distribution  begins,  after  which  the  car  travels  on  local 
trains.  These  cars  are  handled  on  form  1,173.  Less  than  carload 
shipments  may  be  waybillcd  on  Red  Ball  freight  waybill  form 
1,171  or  1,172,  but  no  symbol  letters  and  numbers  must  be  used  on 
such  waybill.  It  is  specially  provided  that  Red  Ball  freight  must 
be  handled  only  on  trains  designated  or  covered  by  special  in- 
structions, and  that  all  Red  Ball  freight  must  be  bunched  as  far 
as  possible  at  district  terminals  for  movement  in  such  trains;  these 
trains  to  be  filled  out  with  Green  Ball  freight.  Cars  containing 
freight  other  than  the  commodities  given  in  the  book  of  instructions 
must  not  be  billed  on  the  special  classified  waybills  without  per- 
mission from  the  office  of  the  superintendent  of  car  service.  The 
diversion  of  all  loaded  cars  in  transit  Is  handled  through  the  office 
of  the  freight  claim  agent,  and  whenever  a  car  is  diverted  the  agent 
making  the  diversion  shall  notify  the  freight  claim  agent  jointly 
with  the  superintendent  of  car  service,  by  wire,  giving  new  con- 
signee, destination  and  routing.  The  general  monthly  report  of  the 
movement  of  this  freight  is  shown  on  form  108,  in  abbreviated  form. 


The  Air-Brake  Law. 


The  Interstate  Commerce  Commission,  acting  under  the  author- 
ity vested  in  it  by  the  law  of  March  2,  1903.  proposes  to  make  a 
change  in  the  requirement  that  there  shall  be  a  certain  percent- 
age of  air-braked  cars  in  all  trains,  increasing  the  minimum  be- 
yond the  present  50  per  cent,  provided  It  shall  prove  reasonable 
and  practicable  to  do  so.     As  a  preparatory  measure,  the  Commis- 


sion has  called  upon  the  railroads  to  report  to  it  before  October 
1  the  average  percentage  of  air-braked  cars  used  in  [freight]  trains 
during  the  past  six  months.  The  law  empowers  the  commission, 
"to  more  fully  carry  into  effect  the  objects"  of  the  law,  from  time 
to  time,  after  full  hearing,  to  increase  the  minimum  percentage  of 
cars  which  must  have  power  brakes  in  use.  It  is  held  that  suf- 
ficient time  has  now  elapsed  to  permit  the  railroads  to  make  any 
necessary  preparations.  In  the  preamble  of  the  present  notice  it 
is  said  that  "it  has  been  brought  to  the  attention  of  the  Commission 
that  dangerous  conditions  frequently  arise  from  the  buckling  of 
trains  iinder  emergency  applications  of  air  on  trains  insufficiently 
air-braked,"  and  that  it  now  seems  practicable  to  increase  the  afore- 
said minimum  percentage  without  serious  inconvenience  to  the  car- 
riers. After  the  required  information  has  been  received,  a  day  for 
a  hearing  will  be  appointed.  The  roads  are  to  report  also  the 
number  of  freight  cars  in  use  and  the  number  equipped  with  air- 
brakes; and  they  must  also  send  a  statement  of  any  instructions 
which  have  been  issued  respecting  the  use  of  air. 


Standard   Bridaes  on  the   Harriman   Lines. 


The  drawings  herewith  show  the  Harriman  Lines'  standard  125- 
ft.  riveted  through  truss  bridge.  It  differs  in  some  essential  details 
from  the  100-ft.  and  110-ft.  spans  previously  shown,  notably  in  the 
introduction  of  a  fifth  panel  and  in  the  design  of  the  diagonals.  In 
the  intermediate  panels  of  the  12.5-ft.  span  the  diagonals  are  fabri- 
cated with  an  I-section  from  four  6-in.  x  Sio-in.  x  ij-in.  angles  and  a 
9-2  X  i^o-in.  web  plate  instead  of  two  12-in.  channels  with  single 
lacing  as  in  the  shorter  spans.  Double  diagonals  are  used  in  the 
middle  panel,  built  up  of  four  angles  4  in.  x  3  in.  x  "-j  in.  laced  to 
approximate  an  I-section.  The  top  and  bottom  chords  are  exactly 
the  same  as  for  the  shorter  spans,  as  is  also  the  lateral  bracing  both 
top  and  bottom.  The  end  bearings  are  correspondingly  heavier  and 
stroncer.  but  in  the  details  of  the  design  no  changes  have  been  made. 
The  estimated  weight  of  one  span  complete  is  220.000  lbs. 


♦Previous  articles  appeared  in   the  Railroad   GuzrtiF   March    11 
-■ipril  7,  14.  21,  28.  July  28.  and  Aug.  11. 
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Details  of  Trusses   and   Floor   System   of    125-ft.   Through    Riveted   Truss— Common   Standard,    Harrlman    Lines. 
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The  New  York,  Westchester  &  Boston. 


The  New  York,  Westchester  &  Boston  Railway  Company,  of 
Which  Mr.  William  L.  Bull  is  the  President,  has  let  a  contract  for 
the  construction  of  that  portion  of  its  line  which  lies  within  New 
York  City,  and  the  prospect  that  New  York  will  have  another  rail- 
road to  the  northeast,  which  has  been  in  sight  for  many  months 
but  which  has  been  subject  to  innumerable  vicissitudes,  appears  now 
to  be  based  on  something  more  substantial  than  hopes  and  prom- 
ises. In  the  several  contests  before  city  governments  during  the 
past  year  the  Westchester  company  appears  to  have  come  out  ahead 
of  its  competitor,  the  New  York  &  Port  Chester,  in  nearly,  or  quite, 
every  case;  and  it  has  all  along  shown  more  evidence  of  adequate 
financial  backing  than  has  the  Port  Chester.  The  present  contract, 
which  is  noted  in  our  news  columns,  will  amount  to  about  ?3.000,- 
000.  and  it  is  said  that  the  contractor  will  begin  operations  within 
a  wfek.  About  300  men  have  been  at  work  on  the  line  for  two  or 
three  months  past  under  two  temporary  contracts,  and  these  forces 
will  probably  be  retained. 

The  New  York  &  Port  Chester  was  organized  in  1901  to  build 
a  line  from  the  Harlem  river  northeastward  to  the  Connecticut  state 
line.  21  miles,  and  a  description  of  the  project  was  published  in 
the  Railroad  Gazette  of  May  2,  1902.  Through  the  upper  part  of  New 
York  City  the  proposed  line  is  parallel  to  the  New  York  &  Harlem 
I  used  by  the  main  line  trains  of  the  New  Haven),  but  sufficiently 
far  away  to  secure,  in  that  thickly  settled  district,  a  considerable 
passenger  traffic.  Through  Mount  Vernon  the  line  still  continues 
some  distance  away  from  the  New  Haven,  but  the  rest  of  the  way 
it  was  laid  out  very  close  to  it.  The  Westchester  company,  though 
holding  a  charter  over  30  years  old,  came  into  the  field  after  the 
Port  Chester  company  had  tried  for  a  year  or  two  to  get  started 
and  had  made  little  or  no  progress.  The  Westchester  line  in  a  gen- 
eral way  follows  the  same  course  as  that  of  the  other  company: 
but  beyond  Mount  Vernon  the  company  proposes  to  run  two  lines; 
one  to  Pert  Chester  and  another  northw-ard  to  White  Plains. 

Of  the  contract  now  announced  about  $1,200,000  is  allowed  for 
grading  and  masonry  and  the  remainder  apparently  covers  bridges 
and  metal  structures.  This  road,  like  the  Port  Chester,  has  prom- 
ised the  public  a  "four-track  elevated  electric  road";  but,  of  course, 
will  build  its  tracks  on  the  surface  or  on  earth  embankments  wher- 
ever right  of  way  can  be  secured  at  reasonable  cost.  The  line  does 
not  run  longitudinally  in  the  street  at  any  point  and  the  figures  now- 
given  out  indicate  that  practically  the  whole  of  the  line  is  to  be  on 
embankments  or  on  the  surface,  the  term  "elevated"  meaning  sim- 
ply that  grade  crossings  will  be  entirely  avoided. 

While  the  charter  calls  for  a  line  beginning  on  the  south  at 
129th  street,  the  company  proposes  first  to  build  a  line  from  177th 
street  northward,  as  connection  can  be  made  with  the  lines  of  the 
Interborough  Rapid  Transit  Company  at  177th  street. 

The  contests  between  the  Westchester  and  the  Port  Chester  com- 
panies before  the  city  governments  of  New  York,  Mount  Vernon,  and 
other  cities,  have  had  to  do  wholly  with  the  right  to  build  bridges 
across  streets.  In  New  York  the  Westchester  company  has  now 
secured  this  right.  In  Mount  Vernon  the  Port  Chester  company 
secured  it  two  or  three  years  ago,  but  has  made  no  use  of  the  privi- 
lege. The  petition  of  the  Westchester  company  is  still  pending 
before  the  Council  of  that  city. 


A  German   Impression  of   British   Railroads. 

BV    WILHELM    CAUEB, 
Railroad  Engineer  and  Professor  at  the  Vniversity  of  Berlin. 

In  complying  with  your  request  to  describe  for  your  highly 
esteemed  paper  the  impressions  gathered  on  the  English  railroads, 
while  traveling  there  for  my  instruction.  I  am  given  a  chance  to 
extend  my  thanks  to  the  railroad  companies  of  the  United  King- 
dom for  their  hospitality.  Yet,  I  give  this  description  with  some 
hesitation,  because  I  feel  the  truth  of  the  objection  that  even  an 
extended  journey  is  not  sufficient  to  enable  a  correct  judgment  to 
be  made  of  foreign  organizations.  I  am  perfectly  willing,  there- 
fore, to  take  good  advice  wherever  I  may  make  a  mistake. 

English  railroads  are  in  nearly  everything  quite  different,  not 
onlj-  from  German  railroads  but  also  from  other  Continental  rail- 
roads, so  far  as  I  know  them,  and  in  my  opinion  this  is  chiefly  due 
to  the  insular  location  of  the  United  Kingdom  and  to  the  different 
national  characteristics  of  the  personnel.  Compared  with  Germany, 
the  difference  results  mostly  from  the  fact  that  German  railroads 
are  under  the  control  of  the  government  while  English  railroads 
are  operated  by  private  companies.  I  myself  am  a  thorough  par- 
tisan of  governmental  ownership,  at  least  so  far  as  German  condi- 
tions are  concerned,  but  in  England  this  system  would  not  have 
many  friends  and  I  doubt  whether  it  would  be  appropriate  for  the 
English  state  of  affairs.  I  have  to  confess  that  English  railroads 
give  an  excellent  service,  which  is  in  many  instances  superior  to 
the  German.  A  considerable  part  of  the  benefit  derived  from  Ger- 
man railroads  lies  in  other  spheres;  in  equalizing  commercial  fluc- 
tuations, promotion  of  industrial  and  agricultural  activity,  and,  last 


but  not  least,  in  their  production  of  a  surplus  for  the  national 
treasury.  From  this  it  will  be  easy  to  perceive  that  the  effective- 
ness of  the  two  railroad  systems  cannot  be  compared  off-hand,  and 
English  railroad  men  agree  with  me  in  this. 

The  German  traveler  will  note  in  the  first  place  that  the 
passenger  traffic  in  England  is  much  larger  and  that  it  is  handled 
with  great  attention.  London  and  other  large  cities  have  a  dense 
network  of  railroads  for  suburban  traffic,  which  had  reached  large 
dimensions  there  before  other  countries  thought  of  establishing 
special  services  for  this  kind  of  business.  I  have  found  it  especial- 
ly remarkable  that  convenient  communications  exist  as  well  be- 
tween the  various  railroad  stations  in  London  as  between  these 
stations  and  those  of  the  underground  lines,  which  shows  that 
the  competition  between  the  different  companies  has  not  prevented 
them  from  realizing  that  it  is  not  only  to  the  interest  of  the  travel- 
ing public  but  also  to  their  own  interest,  to  facilitate  the  communi- 
cation between  stations  in  order  to  promote  traffic  and  to  guide  trav- 
elers from  one  line  to  the  other.  Besides  the  urban  and  suburban 
traffic,  numerous  express  trains  are  provided  for  greater  distances 
and  comfortable  cars  are  used  in  most  cases.  The  geographical  sit- 
uation greatly  facilitates  railroad  traffic  in  general,  as  the  bulk  of  it 
can  be  carried  on  a  certain  number  of  chief  lines  of  limited  ex- 
tent, mostly  not  longer  than  a  few  hundred  miles;  for  example, 
London-Plymouth;  London-Cardiff;  London-Manchester;  London- 
Edinburgh;  Hull-Manchester-Liverpool,  etc.  Those  who  wish  to  go 
to  less  important  places  or  to  towns  out  of  the  way  of  the  main 
lines  do  not  object  to  changing  trains  several  times.  We  on  the 
continent  are  in  the  midst  of  the  network  of  all  the  European  rail- 
roads. Lines  of  great  importance  cross  each  other  in  all  directions, 
most  of  them  coming  from  foreign  countries  and  going  to  other 
foreign  countries,  and  travelers  prefer  to  be  carried  without  being 
obliged  to  change  cars,  even  when  they  change  the  railroad  line, 
cross  the  frontier  of  a  state,  or  go  from  a  main  to  a  side  line.  It 
is  possible  to  go  from  Berlin  to  Vienna,  from  Vienna  to  Ostende, 
or  from  Budapest  to  Paris,  without  changing  cars,  and  even  when 
going  from  a  main  line  to  a  side  line  as  for  instance  from  Berlin 
to  Kissingen.  Werningerode  or  Meran.  no  change  of  cars  is  neces- 
sary. For  this  reason  many  of  our  express  trains  are  composed 
of  through  cars,  which  originate  from  or  are  given  later  to  other 
trains,  going  in  other  directions.  This,  of  course,  necessitates 
another  kind  of  train  service. 

It  is  sufficient,  then,  to  say  that  excellent  care  can  be  taken  of 
the  passenger  traffic  in  England,  owing  to  her  geographical  situation, 
and  other  favorable  circumstances.  However,  it  is  not  always  easy 
for  the  traveler  to  select  from  the  many  trains  at  his  disposal 
those  which  will  be  the  most  suitable  for  his  purposes.  This  may 
be  less  true  for  an  Englishman  than  for  a  foreigner.  At  all  events 
the  new  arrangement  by  which  the  Bradshaw  time-table  compiles 
in  a  special  edition  the  express  trains  running  between  the  chief 
cities  is  a  great  convenience.  As  a  whole  I  must  avow  that  English 
time-tables  did  not  seem  to  me  easy  to  use.  We  are  accustomed 
to  see  the  figures  indicating  the  minutes  during  the  night  time, 
i.e..  between  6  p.m.  and  6  a.m..  underlined,  in  order  to  distinguish 
them  from  those  of  the  day  time.  If  one  is  accustomed  to  this 
system,  one  can  see  at  a  glance  at  what  time  a  given  train  is  run- 
ning, but  errors  will  easily  occur  if  one  has  to  look  for  the  items 
a.m.  and  p.m.  at  the  head  of  a  column,  especially  with  trains  which 
start  before  noon  and  continue  their  run  after  noon,  and  vice  versa. 
In  several  Continental  countries,  railroad  hours  are  counted  from 
1  to  24,*  and  as  soon  as  one  has  become  familiar  with  this  method, 
no  error  is  possible. 

Although  the  great  advantages  of  terminal  stations  for  the 
handling  of  passenger  traffic  are  recognized  on  the  Continent,  these 
stations  are  only  used  in  special  cases.  If  terminal  stations  are 
used  more  frequently  in  England,  I  do  not  agree  with  my  colleagues 
on  the  Continent  that  this  is  due  to  the  predilection  which  English 
railroad  engineers  have  for  these  stations,  but  I  think  that  there 
are  other  reasons.  Competition  has  induced  many  railroad  com- 
panies to  advance  their  stations  as  far  as  possible  into  the  center 
of  the  cities,  even  at  great  cost  for  building  tunnels,  bridges  and 
viaducts,  and  terminal  stations  have  been  the  result  of  this  desire. 
On  the  other  hand,  it  is  the  insular  situation  of  the  country  and 
the  direction  of  the  traffic,  which  causes  railroad  lines  to  terminate 
in  large  cities  more  often  than  is  the  case  on  the  Continent,  where 
there  is  more  through  traffic;  consequently,  the  disagreeable  fea- 
tures of  terminal  stations;  the  change  of  the  direction  of  trains, 
change  of  engines,  etc..  are  less  important.  It  is  only  natural  that 
practical  Englishmen  appreciate  the  advantages  of  through  stations. 
This  is  shown  by  the  great  number  of  very  well  built  through 
stations,  as  for  instance  Victoria  station  in  Nottingham  and  Wav- 
erley  station  in  Edinburgh,  and  especially  by  the  construction  of 
a  new  high  level  bridge  over  the  Tyne  at  Newcastle  in  order  to 
avoid  turning  the  train  between  London  and  Edinburgh. 

In  England  they  like  very  much  to  have  the  cabs  directly  aside 
the  arrival  platform  which,  by  the  way,  is  never  the  case  on  the 
Continent,  and  considering  the  peculiar  way  of  handling  luggage 
in  England,  and  the  absence  of  package  receipts,  this  enables  travel- 

•This  is  also  done  in  Canada,  India,  etc. —  [Editob.] 
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lers  to  leave  the  station  in  a  cab  with  their  luggage  within  a  few 
minutes  after  their  arrival.  The  introduction  of  cab  roads  into 
stations  is  easier  at  terminal  stations  than  it  is  at  through  sta- 
tions. It  is  especially  noteworthy,  therefore,  that  cab  roads  have 
been  provided  for  with  much  ingenuity  at  Waverley,  which  is  a 
through  station. 

But  there  are  many  other  points  of  difference  between  English 
and  Continental  stations,  especially  as  regards  the  loading  and  un- 
loading of  horses,  carriages,  automobiles,  milk,  etc.,  within  the 
station  trainshed.  This  is  always  done  on  separate  tracks,  outside 
the  trainshed  in  Germany,  which  simplifles  the  movements  within 
the  station.  Contrary  to  this  tendency,  we  are  now  building  at 
large  stations  on  the  Continent — wherever  we  can — separate  plat- 
forms for  the  handling  of  luggage,  even  using  special  elevators  for 
this  purpose,  in  order  to  avoid  interfering  with  passengers.  Con- 
sidering the  way  in  which  luggage  is  handled  in  England,  and 
that  the  traveler  himself  has  to  look  after  his  belongings,  it  would 
be  useless  to  have  special  luggage  platforms  there. 

At  small  stations  in  Germany  the  second  track  is  commonly 
reached  by  crossing  the  first  track;  in  England,  however,  both 
tracks  are  accessible  from  the  outside  only.  An  arrangement  quite 
similar  is  found  in  France,  but  there  it  is  customary  to  place  a 
station  building  only  on  one  side,  and  on  the  other  side  a  shed. 
In  England,  however,  I  have  usually  seen  station  buildings  of 
about  the  same  size  on  both  sides.  This  is  more  comfortable  for 
the  travelei-s,  but  more  costly  for  the  railroad  companies.  As  a 
whole,  waiting  rooms  in  England  are  not  as  spacious  as  they  are 
in  Germany. 

I  have  gathered  the  impression  that  England  endeavors  to  use 
more  and  more  island  platforms  in  connection  with  the  two  plat- 
forms at  the  outer  side  of  the  tracks.  At  junctions,  and  where 
there  are  four-track  lines,  it  is  necessary  to  have  island  platforms. 
It  is  more  advantageous,  as  I  have  noticed  at  various  places,  to 
have  in  these  cases  no  outside  platforms.  This  not  only  reduces 
the  cost  of  buildings,  but  simplifies  greatly  the  service  of  the  sta- 
tion employees.  On  account  of  the  great  traffic  in  England  there 
are  more  four-track  lines  than  in  Germany,  and  an  island  plat- 
form between  fast  and  slow  tracks  has  the  advantage  that  travelers 
going  in  one  direction  will  always  leave  from  the  same  platform. 

Continental  travelers  are  often  alarmed  at  the  English  way  of 
handling  luggage  without  receipts.  I  soon  became  acquainted  with 
the  English  custom,  however,  and  always  found  my  luggage  imme- 
diately upon  arrival.  But  this  is  inconvenient  in  case  one  has  to 
change  trains  several  times  and  even  English  railroad  employees 
advised  me  that  it  would  be  good  policy  to  look  after  my  belongings 
myself.  This  is  never  necessary  on  the  Continent.  When  traveling 
between  U.rge  cities  it  is  not  necessary,  as  a  rule,  to  change  trains, 
and  even  if  the  train  is  divided,  one  need  not  care  for  one's  luggage, 
as  each  division  of  the  train  has  its  own  luggage  compartment  and 
unloading  and  reloading  is  consequently  avoided.  Although  the 
English  method  seems  to  be  appropriate  for  the  United  Kingdom, 
it  would  never  do  to  introduce  it  on  the  Continent,  not  only  because 
nobody  would  like  to  miss  the  guarantee  for  safe  delivery  of  lug- 
gage afforded  by  a  receipt,  but,  considering  the  long  distances, 
the  complicated  routes  and  the  fact  that  many  journeys  extend  over 
day  and  night,  it  would  be  a  great  inconvenience  for  passengers  to 
watch  their  luggage  constantly. 

One  thing  which  especially  strikes  the  railroad  engineer  coming 
from  the  Continent  is  the  great  care  taken  in  England  to  avoid 
grade  crossings  of  any  description,  by  either  building  bridges  over 
the  tracks  or  tunnels  underneath.  Another  remarkable  feature  in 
England  is  that  fencPs  are  erected  often  along  the  entire  length 
of  a  line.  Grade  crossings  over  side  tracks  or  shunting  tracks  are 
common,  however.  I  was  told  that  grade  crossings  between  tracks 
of  different  companies  are  noi  allowed.  Furthermore,  I  have  found 
that  junctions  occur  much  oftener  outside  of  stations  in  England 
than  they  do  in  Germany,  as  we  always  endeavor  to  keep  the  tracks 
of  parallel  running  lines  separate  up  to  a  short  distance  from  the 
platform,  thus  bringing  the  junction  under  the  protection  of  the 
home  signal  of  a  station.  A  difference  in  the  working  of  trains 
seems  to  be  responsible  for  this  difference  of  practice.  In  England 
it  is  the  signalman  who  is  responsible  for  the  movement  of  trains, 
while  in  Germany  a  despatcher  gives  his  orders  by  way  of  an  elec- 
trical or  mechanical  block  apparatus  to  the  signalmen  in  the  sta- 
tions, and  the  signalmen  outside  the  stations  have  no  influence 
upon  the  succession  of  trains.  The  latter  regulate  only  the  direc- 
tion of  trains,  and  rear-end  collisions  are  avoided  by  lock  and  block 
signals  or  other  means  of  the  absolute  block  system.  The  English 
method  has  the  advantage  that  those  men  who  really  give  the  sig- 
nals and  are  near  to  them  have  all  the  responsibility.  Recognizing 
this  need  of  nearness,  the  German  management  places  the  despatcher 
who  directs  the  working  of  the  trains  in  the  most  important  signal 
tower  of  the  station.  On  the  other  hand  it  might  be  an  advantage, 
especially  for  large  stations,  to  place  the  command  in  one  hand  in 
order  to  avoid  errors  and  misunderstandings.  Great  responsibility 
is  entrusted  to  English  railroad  signalmen;  but  the  English  rail- 
roads have  an  excellent  staff  of  employees  trained  from  boyhood. 


and  they  generally  stay  at  the  same  place  for  many  years.  In  Ger- 
many we  have  to  reckon  with  the  necessity  of  employing  a  large 
force  of  men  who  have  served  for  12  years  in  the  army.  Their  rail- 
road training  must  necessarily  be  shorter,  and,  moreover,  they 
change  their  place  of  employment  rather  often. 

'  All  our  devices  relating  to  signaling,  interlocking  and  the  block 
system  have  been  adopted  from  England,  where  much  earlier  than 
in  Germany  the  density  of  traffic  required  that  signals  be  made 
mechanically  dependent  on  the  right  position  of  switches  and  that 
a  certain  distance  be  maintained  between  the  trains.  It  is  notice- 
able, however,  that  German  signaling  devices  differ  widely  from 
those  of  English  railroads.  Safety  appliances  in  the  United  King- 
dom are  much  more  simple  than  in  Germany,  both  in  operation 
and  in  the  design  of  individual  devices.  As  far  as  construction  is 
concerned,  Germans  endeavor  to  obtain  the  highest  efficiency  by 
constant  improvements.  The  Board  of  Trade  allows  a  larger  free- 
dom than  the  respective  German  legislative  bodies.  For  instance, 
the  lock-and-block  system  is  used  to  a  greater  e.xtent  in  Germany 
than  in  England.  The  Prussian  and  Hessian  railroads  under  gov- 
ernmental control  consist  of  over  S.OOO  miles  of  two  track  main 
lines,  and  more  than  half  is  equipped  with  lock  and  block  devices 
which  also  control  the  interlocking  at  stations  and  junctions  with- 
out impeding  the  free  movement  of  trains.  Furthermore,  it  is  re- 
quired that  in  Germany  all  interlocking  shall  have  preliminary  or 
latch  locking.  Although  this  construction  is  well  known  in  Eng- 
land and  was  formerly  much  used,  interlocking  directly  by  the 
levers  is  now  preferred,  because  simpler  in  construction.  In  Eng- 
land single  wires  are  used  for  moving  the  signals  and  the  Board 
of  Trade  evidently  allows  dependence  on  a  counterweight  to  re- 
turn the  arm  to  danger.  In  Germany  this  is  held  to  be  dangerous, 
because  the  wire  might  be  caught  and  the  signal  might  thus  remain 
in  its  clear  position;  or  its  movements  might  be  prevented  by  snow 
or  wind;  or  the  position  of  the  arm  might  be  varied  by  tempera- 
ture, which  is  liable  to  change  the  length  of  the  wire.  For  these 
reasons  double  wires  are  used  without  exception  in  Germany.  A 
tension  weight  equalizes  the  effect  of  changes  in  temperature  and 
in  case  a  wire  breaks  this  weight  forces  the  signal  arm  to  "stop." 
In  England  locks  are  only  prescribed  for  facing  points,  while  in 
Germany  all  switches  have  to  be  provided  with  them;  they  are 
actuated  by  the  same  mechanism  which  moves  the  switch,  an  ar- 
rangement which  I  have  found  in  England  only  in  the  Crewe  all- 
electric  interlocking.  While  in  England  rods  are  prescribed  for 
switch  connections  double  w'ires  are  often  used  in  Germany  and 
nearly  always  in  Prussia.  In  case  of  breakdown,  such  as  a  stone 
catching  in  the  switch,  all  conflicting  switches  are  protected  by 
stop  signals.  For  this  purpose,  of  course,  complicated  arrangements 
are  necessary. 

Whether  it  is  better  to  avoid  accidents  by  improving  the  mechan- 
ism and  making  it  more  complete,  or  whether  it  is  better  to  make 
it  as  simple  as  possible  and  rely  more  upon  the  efficiency  of  the 
employees  will  always  largely  depend  upon  the  quality  of  the  lat- 
ter and,  as  I  have  remarked,  English  railroad  employees  are  of  a 
higher  standard  than  those  in  Germany. 

There  is  another  striking  difference;  the  signal  system  as  a 
whole  is  much  simpler  in  Germany  than  it  is  in  England.  A  Ger- 
man railroad  man  is  astonished  to  see  the  large  number  and  great 
variety  of  signals;  home,  distant,  starting,  advanced  starting,  shunt- 
ing, backing,  siding,  calling-on,  dwarf  and  disk  signals,  some  of 
which,  however,  are  practically  the  same.  This  is  the  more  notice- 
able to  one  who  is  not  accustomed  to  it.  After  dark,  when  danger 
is  increased,  one  has  to  be  content  with  two  colors,  red  and  green. 
We  have  in  Germany  only  two  kinds  of  signals,  the  distant  signal 
in  the  form  of  a  round  disk  and  the  semaphore,  which,  in  the 
same  form  (with  one  to  three  arms)  is  used  as  home  and  starting 
signal.  These  signals  can  be  distinguished  during  darkness  as  well 
as  during  daylight.  The  home  signal  is  called,  according  to  its 
position,  entrance  signal,  block  signal,  or  protection  signal. 

The  position  of  single  isolated  switches  is  distinguished  by 
switch  signals  which  are  distant  signals  and  which  show  at  night 
as  well  as  at  daytime  the  same  color,  namely,  white.  They  re- 
semble the  English  disks  and  they  are  low,  in  order  to  avoid  con- 
fusion with  the  chief  signals.  There  is  no  doubt  that  a  system  hav- 
ing shunting,  backing  and  other  signals  of  this  kind  is  more  com- 
plete than  one  which  merely  indicates  the  position  of  a  switch,  and 
that  it  will  better  protect  against  accidents,  especially  during  the 
daytime;  but  on  the  other  hand,  even  in  Great  Britain,  they  seem 
to  object  to  having  too  many  kinds  of  signals.  Major  J.  W.  Pringle 
says,  for  Instance,  in  his  report  on  the  accident  of  Sept.  17,  1904,  at 
St.  Enoch  station,  Glasgow: 

It  is  highl.v  desirable,  both  from  tlie  point  of  view  of  safety  and  tor 
traffic  purposes,  that  signalling  in  a  large  terminus  should  be  as  complete  as 
possible.  At  the  same  time  there  is  a  danger  to  be  guarded  against,  namely, 
confusion  owing  to  a  multiplicity  of  signals. 

It  seems  to  be  difficult  to  find  out  whether  accidents  occur  oft- 
ener because  there  are  no  special  shunting  signals,  or  on  account  of 
mistakes  caused  by  too  many  signals  near  together. 

Not  only  in  regard  to  the  number  of  signals  but  also  in  regard 
to   interlocking,   English   rules  are   more   stringent.     We   interlock 
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switches  with  signals,  but  in  England  they  also  interlock  switches 
with  switches.  I  was  told  that  this  is  done  to  avoid  collision  be- 
tween two  conflicting  shunting  operations.  The  Board  of  Trade 
prescribes  locking  bars  and  detectors  for  each  facing  point;  we 
have  a  point  lock  for  all  switches  working  with  the  switch  move- 
ment itself;  and  at  facing  points  we  have  detectors.  In  complicated 
cases  we  avoid  changing  a  switch  under  a  moving  train  by  route 
levers  (this  by  the  way  has  also  been  done  in  England  occasionally) 
which  lock  all  switches  and  which  at  the  same  time  leave  the  sig- 
nal free  though  it  cannot  be  restored  to  its  first  position  before  the 
train  has  either  gone  over  a  treadle  or  an  authorized  employee  has 
removed  the  lock  by  electrical  transmission.  Although  it  is  difficult 
to  determine  the  advantages  of  one  system  as  compared  with  an- 
other, it  must  be  conceded  that,  as  far  as  accidents  are  concerned, 
British  railroads  have  a  very  satisfactory  record. 

England  is  far  advanced  in  the  introduction  of  electric  rail- 
roads. I  have  had  occasion  at  various  places  to  become  acquainted 
with  these  practical  and  comfortable  means  of  transportation. 

As  far  as  freight  traffic  is  concerned,  English  railroads  are 
more  efficient  than  Continental  railroads,  especially  in  regard  to 
the  quickness  of  forwarding  parcel  goods;  this  is  due  to  various 
favorable  circumstances,  viz.,  the  geographical  simplicity  and  the 
very  complete  railroad  network  of  lines,  as  well  as  the  classification 
of  goods,  which  makes  it  possible  to  send  more  through  cars  from 
one  place  to  another,  thus  avoiding  transferring  goods  to  a  greater 
extent  than  is  possible  on  the  Continent.  Very  good  arrangements 
are  made  for  quick  forwarding.  The  railroad  companies  themselves 
do  the  trucking  of  goods  to  and  from  the  stations  and  the  division 
of  traffic  into  various  classifications  is  thorough.  This  makes  it 
easier  to  carry  each  class  of  goods  in  those  vehicles  which  are  the 
most  suitable.  Hoisting  appliances  of  many  kinds  are  more  fre- 
quently used  in  England  than  on  the  Coptinent.  This  is  apparently 
due  to  the  fact  that  open  cars  are  used  very  extensively  in  England. 
I  was  told,  however,  that  the  use  of  box  cars  is  becoming  more  fre- 
quent, and  the  application  of  mechanical  lifting  is  consequently  de- 
creasing. Hoists,  however,  will  never  lose  their  importance  at  sta- 
tions with  several  stories.  They  must  be  used  for  hoisting  cars 
from  one  track  level  to  the  other  and  for  moving  goods  between 
the  different  stories.  Stations  with  several  stories  are  not  so  preva- 
lent in  Germany.  In  England  I  have  been  astonished  to  see  how 
quickly  and  cleverely  plants  have  been  erected  on  a  very  limited 
space  and  how  fast  and  safely  under  these  difficult  circumstances 
trains  are  made  up  by  the  aid  of  turn-tables  and  hoists.  Elevators 
for  moving  goods  from  one  story  to  the  other  of  the  big  warehouses 
also  play  a  more  important  part  in  England  than  on  the  Continent, 
because  English  railroads  not  only  attend  to  the  freight  but  also 
to  much  of  the  storage  business.  Germain  railroads,  as  a  rule,  do 
not  concern  themselves  with  this.  A  feature  of  English  railroading 
is  the  great  establishments  with  their  perfect  arrangements  for 
receiving  and  despatching  coal  cars,  and  to  unload  coal  from  rail- 
road cars  into  steam  ships. 

Transfer  stations  and  shunting  yards  are  less  important  in  Eng- 
land than  they  are  on  the  Continent,  because  it  is  necessary  on  the 
Continent  to  have  extensive  accommodations  for  receiving,  making 
up  and  despatching  trains  coming  from  very  far  and  going  in  many 
cases  to  distant  places.  In  Great  Britain  freight  trains  go  very 
often  from  one  freight  yard  to  another  without  any  considerable 
change  in  make-up.  Goods  which  are  shipped  in  bulk  seek  naturally 
the  shortest  route  to  tidewater.  Thus  in  spite  of  the  immense 
freight  traffic  the  establishment  of  new  switching  yards  is  now  rare 
in  England.  It  is  remarkable  to  find  a  considerable  number  of 
old  switching  yards  which,  taking  advantage  of  grades,  are  so  well 
made  that  they  still  serve  as  models.  The  use  of  these  yards  is 
convenient  for  the  English  roads  because  all  freight  cars  are  fitted 
with  lever-brakes,  which,  as  I  have  observed  at  Edge  Hill,  Amtree 
and  Shildon,  provide  a  splendid  method  for  regulating  the  speed  of 
cars  going  down  grades  with  a  limited  crew,  whereas  we  on  the 
Continent  have  the  screw  brake  system  which  requires  one  man 
for  each  car.  Moreover,  not  all  of  our  Continental  cars  are  equipped 
with  these  screw  brakes,  so  that  we  have  to  resort  to  other  braking 
devices  in  our  switching  yards.  While  our  brakes  are  developed 
to  a  remarkable  degree,  the  English  lever  brakes  are  superior  in 
flexibility  of  operation. 

I  must  omit  one  of  the  most  important  subjects  in  connecting 
with  railroading,  that  of  rates,  as  I  have  not  had  sufficient  oppor- 
tunity to  gather  the  necessary  information.  I  wish  to  add,  how- 
ever, some  remarks  about  the  agreements  between  the  different 
English  railroads  and  also  those  institutions  and  regulations  pro- 
vided by  the  supervision  of  the  governments.  Likewise  standards 
of  gage,  technical  conditions  of  railroads  and  rolling  stock,  through 
cars,  through  tickets,  bills  of  lading,  etc.,  have  for  a  long  time  on 
the  Continent  depended  upon  private  agreements  of  the  railroads. 
It  is  not  until  the  last  third  of  the  last  century  that  the  govern- 
ment took  an  active  interest,  but  now,  with  us,  many  and  especially 
the  most  important  standards  are  regulated  by  state  legislation 
or  by  treaty,  in  the  case  of  shore  roads  which  cross  the  boundary. 
In  England  there  has  been  a  similar  outgrowth,  except  that  now, 


as  formerly,  because  of  the  private  ownership's  system,  private 
agreements  between  the  railroad  companies  are  more  frequent  than 
with  us.  However,  the  fact  that  Great  Britain  is  an  island  largely 
eliminates  the  necessity  for  shore  international  treaties  which  have 
rendered  the  task  of  systematizing  exceptionally  difficult  on  the 
Continent.  With  us,  the  ever  growing  extension  of  large  govern- 
ment railroad  systems  has  limited  more  and  more  shore  cases  in 
which  railroad  tracks  and  terminals  have  had  to  be  used  jointly. 
In  English  railroad  administrations,  agreements  to  this  purpose 
occupy  naturally  an  important  place,  and  it  appears  to  me.  from 
somewhat  hasty  observation,  that  in  Great  Britain  original  and  com- 
plete judicial  forms  have  been  developed  for  such  agreements  which 
solve  in  a  comparatively  simple  and  frictionless  manner  the  difficult 
problem  of  the  exchange  of  traffic  between  independent  systems. 
Likewise,  England  has  attained  a  far  reaching  uniformity  in  the 
matter  of  rules,  regulations,  and  signaling,  through  the  joint  en- 
deavors of  the  railroad  companies  and  the  influence  of  the  Board 
of  Trade.  It  is  now  only  desirable  for  this  uniformity  to  be  ex- 
tended in  details,  as  tor  instance  in  the  form  and  meaning  of  cer- 
tain signals.  On  the  other  hand,  it  strikes  the  Continental  rail- 
road man  that  very  little  has  been  done  with  those  rules  and  regu- 
lations which,  according  to  our  ideas,  ought  to  be  most  uniform.  I 
refer  to  a  uniform  loading  gage  and  capacity  and  a  uniform 
standard  in  building  cars.  As  to  the  first  point,  we  have  a  uniform 
loading  gage,  and  only  two  capacities  throughout  the  united  Ger- 
man railroad  system,  i.e.,  in  Germany.  Austria-Hungary,  Roumania, 
Netherlands,  and  Luxemburg.  On  the  other  hand,  each  of  the  Eng- 
lish railroads  has  its  own  loading  gage.  Moreover,  on  the  Con- 
tinent we  have  for  all  countries  with  a  standard  track  gage  (4  ft. 
8V2  in.)  as  established  by  the  treaty  of  Berlin,  1886,  on  technical 
uniformity,  uniform  technical  specifications  for  building  those  cars 
and  coaches  which  cannot  be  rejected  on  crossing  the  boundary. 
In  more  local  associations,  as  in  the  United  German  Railroad  Ad- 
ministration and  in  the  German  empire,  they  have  made  even  fur- 
ther progress  in  systemizing  the  details  of  uniform  organizations. 
In  the  near  future.  Germany  will  adopt  a  joint  rolling  stock  (loco- 
motives, cars  and  coaches)  for  all  state  railroads;  that  is,  for  prac- 
tically the  whole  German  empire.  On  the  other  hand,  the  English 
railroads  have  only  for  private  cars  the  standard  specification  issued 
in  1903  which  serves,  however,  as  a  sort  of  guide  to  the  railroad 
companies  in  building  their  own  rolling  stock,  without  being  obliga- 
tory. Thus,  for  example,  the  through  operation  of  passenger  trains 
over  the  tracks  of  several  different  companies  is  rendered  difficult 
by  the  existence  of  two  different  brake  sysems.  However,  this  dif- 
ficulty is  largely  overcome  in  the  case  of  certain  trunk  lines  by  the 
adoption  of  joint  rolling  stock. 

By  far  the  greatest  uniform  organization  which  the  English 
railroads  have  developed  is  undoubtedly  the  railroad  clearing  house, 
whose  principal  object  is  the  apportionment  of  mileage  and  traffic 
receipts.  This,  however,  serves  at  the  same  time  as  the  center  of 
English  railroad  companies  for  creating  uniform  organization  and 
rules  and  regulations  on  all  lines.  I  was  afforded  a  chance  to 
become  acquainted  with  the  working  of  this  institution,  and  had 
occasion  to  wonder  at  the  simple  manner  in  which  it  handled  the 
intricate  joint  traflic  problems  of  the  railroad  companies.  On  the 
Continent,  in  spite  of  far  more  complex  situations,  we  have  no  sim- 
ilar organization:  on  the  contrary,  separate  offices  have  to  be  main- 
tained to  apportion  mileage  and  traffic  receipts. 

If,  in  closing,  I  should  attempt  to  describe  the  general  impres- 
sion which  I  had  obtained  of  the  English  railroading,  I  would  say 
its  most  striking  characteristic  was  the  excellent  handling  of  the 
traffic,  and  earnest  successful  progress  in  every  direction. 


Opening  of  the   Uintah    Reservation. 


On  July  15  President  Roosevelt  signed  the  proclamation  which 
in  effect  throws  open  to  settlement  the  lands  of  the  L^intah  Indian 
Reservation  in  L'tah  on  August  28.  The  total  area  of  this  reserva- 
tion is  2,444,000  acres,  of  which  1.069,160  acres  are  available  for 
entry.  The  mode  of  procedure  for  the  allotment  of  these  lands  will 
be  similar  to  that  in  effect  at  the  opening  of  the  Rosebud  Resenra- 
tion  in  1904  (Railroad  Gazette.  June  3.  1904).  All  applicants  should 
register  in  person  at  the  United  States  land  office  at  either  Grand 
Junction,  Colo.,  or  Vernal,  Price,  or  Provo,  Utah.  The  registry  books 
will  remain  open  August  1  to  12.  The  drawing  to  determine  the 
order  in  which  the  applicants  may  choose  their  quarter  section  of 
land  and  make  entry  thereon,  will  be  held  at  Provo,  Utah,  at  the 
rate  of  50  names  per  day.  commencing  Thursday,  August  17. 

A  circular  issued  by  the  Chicago  &  North-Western  Ry.  concern- 
ing the  opening  of  this  reservation  describes  it  as  lying  in  the  north- 
centi-al  part  of  Utah,  in  Uintah  and  Wasatch  counties.  It  extends 
from  the  Green  river  on  the  east  to  Heber,  county  seat  of  Wasatch 
county,  on  the  west,  and  to  the  crest  of  the  great  Uintah  mountain 
range  on  the  north,  comprising  land  rich  in  agricultural  and  mineral 
possibilities.  A  large  portion  of  this  tract  of  land  is  remarkably 
fertile.  The  climate  is  temperate,  with  almost  perpetual  sunshine. 
The  altitude  is  from  4.000  to  6.000  ft.  above  the  sea.     In  addition  to 


August  18,   1905. 


THE    RAILROAD     GAZETTE. 


167 


the  agricultural  lands,  there  are  also  large  tracts  of  grazing  land 
on  which  cattle,  sheep  and  horses  may  be  raised  with  great  success. 
The  lauds  are  watered  by  the  Duchesne  and  Uintah  rivers. 

The  reservation  is  reached  by  the  Uintah  Railway  from  Mack, 
Colo.,  on  the  Denver  &  Rio  Grande  to  Dragon,  Utah,  and  thence  by 
stage  across  the  White  river  to  Vernal.  There  is  daily  service  from 
Mack  to  Dragon. 


Railroad  Shop  Tools, 


uprights  are  mounted  and  is  nearly  twice  the  length  of  the  table. 
It  has  two  V  tracks  with  large  wearing  surfaces  and  oil  pockets 
and  rollers  are  provided  for  lubricating  the  table.  The  uprights 
are  of  box  form  and  have  a  bearing  the  entire  depth  of  the  bed 
and  are  tied  at  the  top  by  a  deep  and  wide  arch.  The  cross-rail 
is  also  of  box  form.  It  is  raised  by  power  and  has  a  deep  arched 
double-walled  back,  large  wearing  surfaces,  taper  packings  for  the 
adjustment  of  the  saddles,  and  suffifient  length  when  fitted  with  two 
saddles  so  that  one  can  plane  the  entire  width  between  the  uprights 
without  interfering  with  the  other.  Variable  feeds  are  provided  for 
all  directions.  These  are  driven  directly  by  the  driving-gears  in- 
stead of  by  friction  and  can  be  operated  by  hand  from  either  end 
of  the  cross  rail. 

The  36-in.  x  36-in.  extra  heavy  pattern  spur-geared  planer  shown 
•in   Fig.  3  is   made  by  the  G.  A.  Gray   Company,   Cincinnati,  Ohio. 
This  is  a  powerful  machine  and  is  designed  to  do  heavy  work.     It  is 
made  in  lengths  suitable  for  plan- 
ing  from    8    ft.    to    3U    ft.    inside 
of  pockets.     The   table   is   32    in. 
wide  and  is  fitted  with  two    inde- 
pendent pairs  of  dogs;    the  extra 
pair  on  the  rear  side  of  the  table 
operate    in    connection    with    an 
extra  shifter   lever.     This   duplex 
shifter    lever    is    connected    by    a 
shaft  which  runs  directly  through 
the    bull-wheel     shaft.      To    each 
lever    there    is    hinged    a    patent 
"trip"  which   is  lifted  when  It  is 
desired  to    let    the   table    run  for- 
ward without  disturbing  the  rear 
dog.     Thus    the   operator   can   fix 
the  work,  set  the  dogs  and  start 
the  cut  entirely  independent  of  the 
front   side    of    the    machine    and 
without    leaning    over    the    table 
or    walking    around    the    planer. 
Attached    to    the    shifter   lever    is 
an    automatic    locking    device    by 
which  the  belts  are  prevented  from 
accidentally    starting     the     table. 
The  cross   rail   is  long  enough  to 
allow  one  head  to  be  run  entirely 
out  of  the  way  so  that  the  other  head  can  be  used  to  plane  the  full 
width  of  the  machine.     The  cross  rail  is  fitted  with  a  power  ele- 
vating  device    and    the   saddles   are   made   right   and   left-hand,   so 
that  they   may   be   run   close   together.     All   feeds   are    designed   to 
43  in.  high  by  43  in.  wide  and  any  required  length.     The  movement    be  operated  at  either  end  of  stroke  and  the  feed  screws  run  in  ball 
of  the  table  in  the  machine  shown  is  at  right  angles  to  the  line     bearings.     The  length  of  the  automatic  down-feed  is  15  in.  and  the 
shaft,  and  it  is  driven  by  a  train  of  cut  gearing  and  a  rack  from     down-feed  screws  are  provided  with  micrometers  graduated  to  thous- 
andths of  an  inch.     The  uprights  are  of  box  form;  they  are  tongued 
and   grooved   and  are   bolted   firmly   against   the   sides  of  the   bed. 


(Continued.) 

PLANERS. 

The  accompanying  illustration,  Fig.  1,  shows  a  48-in.  planer  re- 
cently made  by  the  Betts  Machine  Company,  Wilmington,  Del.,  for 
the  Reno,  Nevada,  shops  of  the  Southern  Pacific.  This  machine 
planes  49  in.  wide  by  49  in.  high.  The  bed  is  long  and  is  well 
braced  with  cross  girts  of  box 
form.  The  table  is  38  in,  wide  and 
is  driven  by  cut  steel  gearing  and 
rack.  Its  motion  can  be  controlled 
from  either  side  of  the  machine. 
An  automatic  oiling  device  is  pro- 
vided for  lubricating  the  table  Vs. 
The  machine  can  be  arranged  for 
either  parallel  or  right-angle  drive. 
as  desired.  All  feeds  are  positive 
and  can  be  operated  at  any  angle. 
The  cross-rail  is  of  the  box  girder 
type,  with  deep  arched  back,  and  is 
elevated  by  power,  It  is  of  suffi- 
cient length,  when  using  two  sad- 
dles, to  permit  of  one  head  plan- 
ing the  entire  width  between  the 
housings.  The  housings  are  of 
double  plate  construction.  This 
insures  ample  rigidity  for  side  cut- 
ting. The  side-heads  have  inde- 
pendent power  feeds  in  either 
direction  and  are  counter  balanced. 
This  machine  can  be  furnished 
with  from  one  to  four  heads,  as 
desired.  The  weight  of  a  machine 
of  this  type  having  a  capacity  for 
planing    a    piece    14    ft.    long    is   about  36,000  lbs. 

Fig.  2  shows  a  42-in.  forge  planer  made  by  the  Niles-Bement- 
Pond  Company,  New  York.  This  machine  can  be  furnished  with 
either  parallel  or  right-angle  drive.     It  will  plane  a  piece  of  work 
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Fig.   1 — The   Betts  48-in.   Planer. 


Fig.    2 — Niles-Bement-Pond    42-in.    Forge-Planer. 


Fig.    3 — The  G.   A.   Gray    Co.'s    36-in. x36-in.   Spur-Geared    Planer. 


a  cross  belt  for  the  cutting  and  an  open  belt  for  the  return  motion. 
The  pulleys  are  of  large  diameter  and  are  proportioned  to  return  the 
table  at  a  speed  of  54  ft.  or  more  per  minute.  The  belt  shifter  is 
designed  so  that  it  guides  one  belt  entirely  off  the  pulley  before 
starting  the  other  one.  This  arrangement  permits  the  stopping  of 
the  table  instantly  from  either  side  without  stopping  the  belts. 
It  is  independent  of  the  feed  and  is  arranged  to  clear  the  reversing- 
dog,  thus  allowing  the  work  to  be  run  from  under  the  tools  for  in- 
spection.    The   bed   is   strongly   reinforced    where   the   gearing  and 


Side  heads  can  be  fitted  to  either  one  or  both  housings,  as  shown. 
They  are  counterbalanced  and  are  provided  with  automatic  inde- 
pendent vertical  feeds  and  swivels  so  that  they  can  be  used  to 
plane  at  any  angle.  The  belt  shifter  is  designed  so  that  one  belt  is 
moved  entirely  clear  of  the  driving  pulley  before  the  other  belt 
comes  on.  The  pulleys  are  wide,  thus  assuring  great  power  and 
less  slipping  of  belts.  The  bearings  for  the  driving  shafts  are  not 
bolted  on,  but  are  of  large  solid  bushings,  which  fit  into  holes  in 
the  planer  bed.     The  Vs  of  the  bed  and  table  are  oiled  automatically 
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by  conical  rollers  which  are  supported  in  pockets  in  the  Vs  of  the 
bed.  These  machines  range  in  weight  from  16,000  lbs.  to  36,350  lbs., 
according  to  the  length  of  the  bed. 

(To  be  continued.) 


Census  Valuation  of  Railroad  Property. 


The  Census  Bureau  has  issued  Bulletin  No.  21  containing  an 
elaborate  estimate  of  the  commercial  value  of  the  railroad  property 
of  the  country,  prepared  under  the  supervision  of  Professor  Henry 
C.  Adams,  Statistician  of  the  Interstate  Commerce  Commission.  The 
term  •'commercial  value"  is  used  to  denote  the  value  of  a  railroad 
as  looked  at  by  an  investor;  that  is  to  say,  its  market  value.  The 
main  factors  used  in  arriving  at  this  value  have  been  the  capital  and 
net  earnings.  In  calculating  capital,  obligations  not  having  to  do 
with  (he  direct  operation  (as,  for  example,  those  based  on  owner- 
ship of  another  railroad)  have  been  excluded;  and  in  calculating 
net  earnings,  the  taxes  and  operating  expenses  have  been  deducted 
from  gross  receipts,  but  expenditures  for  improvements  have  not 
been  deducted.  Income  from  investments  of  other  railroads  and  out- 
side property  is,  of  course,  excluded.  The  Bureau  disavows  any 
purpose  to  fix  a  valuation  for  taxation  or  as  a  selling'price. 

The  comrpercial  value  of  railroad  operating  property  in  the 
United  States,  computed  for  the  year  1904,  was  $11,244,852,000.  The 
apportionment  among  the  states  is  shown  in  the  following  table: 


ICank 

of 
State. 


Alabama    

Alaska    

Arizona    
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South  Carolina 
South  Dakota  . 
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The  above  valuation  does  not  include  the  value  of  Pullman  cars 
or  private  cars.  The  physical  value  of  this  equipment,  that  is  to 
say,  its  value  independent  of  the  commercial  use  to  which  it  is  put, 
is  estimated  as  follows: 

1  'l'iv',IV,'.",.,",';'r  S3l,ooo,ooo 

' 72,000,000 

The  total  number  of  Pullman  cars  "available  for  the  business  of 
the  company"  on  July  31,  1904,  was  as  follows: 
Standard   inis  wiih   sleeping  accommodations..  ■•  mn 

Ordinary,  or  tourist,  cars,  with  sleeping  accommodations   .',;'. ".547 

I'arlor  cars V^ J 

Composite,  dining  and  other  cars  ■■■■■■■..'.'.'.]['.'.['.'.'.'.'.'.'.['.'.'.'.','.',  s3 

Total      onnr. 


Foreign  Railroad  Notes. 


The  state  management  which  succeeded  the  three  operating 
companies  in  Italy  July  1.  works  about  6,500  miles  of  railroad  there 
being  one  long  line  (Bologna  to  Brindisi  with  branches)  and' many 
short  ones  worked  by  the  companies  owning  them.  So  far  many 
of  the  arrangements  for  operatio;)   are  provisional,  continuing  the 


methods  which  the  operating  companies  followed.  The  rolling  stoclt 
was  their  property,  which  the  government  must  pay  for,  and  some 
months  ago  authority  was  sought  to  borrow  $200,000,000  for  this 
purpose  at  3.75  per  cent.  Meanwhile,  the  companies  agreed  to  take 
bonds  for  about  half  of  the  sums  due  them;  and  the  Ministry  comes 
on  the  money  market  for  only  $100,000,000  at  3.65  per  cent. 


The  Shanghai  correspondent  of  the  London  Express  says  that 
the  concession  for  the  Hankow-Canton  Railroad  has  been  given  up 
by  the  American-China  Development  Company,  and  that  the  road 
is  now  being  built  by  Japanese  engineers.  The  Japanese  engineers 
are  engaged  ostensibly  by  the  Chinese  Government,  but  the  corres- 
pondent says  that  the  capital  as  well  as  the  brains  will  come  from 
Japan. 


Those  who  have  to  plan  and  execute  city  underground  rail- 
roads, which,  though  very  few  in  number,  are  of  very  great  import- 
ance, and  seem  likely  to  be  a  necessity  of  existence  of  all  cities 
of  the  first  class,  need  all  the  help  they  can  get,  and  will  doubt- 
less welcome  the  publication  of  what  is  said  to  be  a  very  elaborate 
account  of  the  new  Paris  City  Railroad  by  Prof.  Ludwig  Troske,  of 
Hanover,  who  studied  it  on  the  spot  during  its  construction,  and 
with  the  help  of  456  engravings  has  endeavored  to  make  it  plain  to 
his  professional  brethren.  In  reviewing  this  work  the  Journal  of 
the  German  Railroad  Union  says:  "It  has  an  educational  import- 
ance inasmuch  as  it  doubtless  will  awaken  the  mind  for  the  compre- 
hension of  great  problems  in  a  great  way;  and  such  an  education 
is  needful  where,  in  consequence  of  the  increasing  municipalization 
and  nationalization,  the  engineer  is  limited  in  his  development  and 
freedom  of  action,  and  therewith  insensibly  in  his  habits  of  thought, 
and  especially  in  his  capacity  for  making  decisions — a  danger  which 
comes  to  notice  especially  in  foreign  enterprises."     Just  so. 


New  German   Passenger  and   Baggage  Rates. 


For  several  years  the  subject  of  the  revision  of  the  passenger 
and  baggage  rates  on  the  German  railroads  has  been  under  discus- 
sion. Endless  complications  have  continually  arisen  because  each 
state  of  the  empire  has  reserved  the  right  to  regulate  the  rates  on 
the  railroads  within  its  own  boundaries.  For  example,  55  lbs.  of 
baggage  was  transported  free  of  charge  on  the  Prussian  lines,  a 
regulation  that  was  not  recognized  in  the  south. 

At  a  meeting  of  the  representatives  of  all  the  German  railroads 
held  in  Berlin  on  January  16,  1905,  the  matter  was  thoroughly  dis- 
cussed and  referred  to  the  administrations  who  called  a  second  con- 
ference for  March  29.  This  was  again  assembled  in  May.  There  was 
a  good  deal  of  opposition  to  the  suggestions  of  Prussia  who  wished 
to  enforce  her  own  regulations  upon  all  of  the  other  states,  although 
such  a  course  was  hardly  justified  by  the  declaration  of  the  Prussian 
minister  of  finance  to  the  effect  that  no  tariff  could  be  adopted  that 
entailed  a  loss  on  the  railroads.  The  reform  was  therefore  based  ' 
upon  a  simplification  and  unification  of  the  tariffs  and  not  neces- 
sarily upon  a  reduction.  The  difficulty  of  such  a  unification  was 
very  great,  owing  to  tne  multiplicity  and  variations  of  the  German 
tariffs;  the  railroads  of  each  state  having  their  own,  either  with  or 
without  free  bagga,ge  allowances,  and  with  or  without  taxes  on  spe- 
cial and  express  train  tickets. 

The  original  Prussian  rates  took  the  4th  class  at  2  pfennigs  per 
kilometer  as  a  base  anu  added  50  per  cent,  to  this  for  each  higher 
class,  making  the  rate  3  pfg.  for  third  class,  4.5  pfg.  for  second  class 
and  6.75  pfg.  for  first  class.  The  new  joint  rates  are  the  same,  with 
the  exception  of  the  first  class,  which  is  7  pfg.  In  the  matter  of 
return  tickets  that  are  good  on  express  trains  there  is  still  some 
variation  on  the  several  states.  It  may  be  added  here  that  in  the 
case  of  the  fourth  class,  which  was  one  of  the  greatest  obstacles  to 
the  unification  of  the  rates,  Bavaria  flatly  refused  to  introduce  it, 
and  the  other  southern  states  that  consented  to  do  so  did  it  reluct- 
antly, considering  it  an  anti-democratic  move.  There  is  also  a  varia- 
tion In  the  Bavarian  tariffs  i^  that  while  the  rate  is  3  pfg.  per  kilo- 
meter on  express  it  is  but  2  pfg.  on  accommodation  trains. 

In  the  transportation  of  baggage  the  passengers  have  not  been 
favored,  and  the  new  ruling  will  hardly  be  popular  with  the  German 
public.  All  free  transportation  of  baggage  has  been  done  away  with, 
and  instead  a  zone  system  of  tariffs  has  been  introduced.  The  rate  is 
based  upon  25  pfg.  for  25  kilos.  (55  lbs.)  of  baggage  for  each  run,  25 
kilometers  with  a  special  rate  of  20  pfg.  for 'short  zone  distances. 
The  first  zone  extends  from  26  to  50  kilometers;  the  second  from  51 
to  100,  and  so  on  by  increments  of  50  kilometers  up  to  500.  Thence 
the  progression  increases  by  100  kilometers  up  to  the  fourteenth  zone, 
which  is  800  and  above. 

In  the  matter  of  special  tickets,  such  as  workmen's  cards,  Sun- 
day excursions  and  the  like,  they  remain  for  the  most  part  un- 
changed. As  to  the  passengers,  especially  those  of  Prussia,  while 
they  certainly  appreciate  the  proposed  reductions  in  fares  there  is  a 
demand  for  still  further  lowering  of  the  rates  and  an  extension 
throughout  all  Germany  of  the  free  transportation  of  baggage  up  to 
25  kilos. — Le  Journal  des  Transports. 
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The  Interstate  Commerce  Commission  statistics  of  United  States 
railroads,  printed  in  this  week's  paper,  are  a  year  old,  as  usual, 
because  of  the  elaborate  nature  of  the  facts  presented  and  the  time 
required  to  get  them  together.  They  are  open  to  the  criticism  that 
in  many  cases  they  are  merely  averages  of  results  obtained  from 
so  large  a  number  of  roads,  operated  under  such  widely  different 
conditions,  that  they  have  no  great  intrinsic  value.  This  Is  es- 
pecially true  in  figures  like  those  showing  traffic  density  or  pas- 
senger and  ton  mileage  per  mile  of  line  throughout  the  country; 
yet  even  these  rather  idle  averages  have  considerable  news  interest 
and  compared  with  similar  returns  through  a  series  of  years,  they 
would  show  quite  clearly,  in  a  large  way,  the  general  trend  of 
American  railroad  traffic.  Some  of  the  items,  however,  are  of  great 
value  as  representing  an  aggregate  instead  of  an  average  figure.  It 
is  worth  while  to  know  that  out  of  the  total  route  mileage  fully  re- 
ported to  the  commission  of  212,243  miles,  only  1.323  miles  was 
operated  by  receivers.  Although  this  figure  is  137  miles  greater 
than  that  for  the  year  ending  June  30,  1903,  when  the  returns  are 
in  for  the  year  ending  June  30,  1905,  this  bankrupt  mileage  will 
presumably  be  materially  less.  It  will  be  recollected  that  the  year 
ending  June  3U,  1903,  included  the  last  half  of  1902,  when  there 
was  a  great  shortage  of  equipment  all  over  the  country.  It  is  not 
surprising  to  learn,  therefore,  that  the  number  of  ton  miles  run 
per  freight  locomotive  was  considerably  smaller  in  1904  than  in 
1903,  and  that  the  average  number  of  locomotives  per  thousand 
miles  was  220  as  against  214  the  year  previous.  It  is  encouraging 
to  see  a  very  large  increase  reported  in  the  number  of  locomotives 
and  cars  in  service  fitted  with  train  brakes,  while  out  of  1,692.194 
cars  in  freight  service  on  June  30.  1904,  less  than  18,000  were 
without  automatic  couplers.  The  total  capital  stock  outstanding 
amounted  to  12,696,472,010,  and  of  this  42.53  per  cent,  paid  no  divi- 
dends; but  the  remainder  received  dividends  equivalent  to  6.09  per 
cent.  Two  especially  striking  figures  stand  out  in  these  traffic  re- 
turns. One  is  the  aggregate  increase  of  the  ton  mileage,  amount- 
ing to  1,003,810,584.  The  other  is  the  aggregate  increase  in  pas- 
senger mileage — 1,007,449,655.  Both  these  figures  indicate  with 
great  certainty  the  enormous  growth  in  the  country's  business. 
but  the  figure  for  passenger  mileage  is  the  most  interesting,  for  the 
percentage  of  increase  was  jver  4  per  cent.,  while  the  percentage  of 
increase  in  ton  mileage  was  %  of  1  per  cent.  In  the  growing  up 
of  the  country  around  the  lines  that  only  a  few  years  ago  were 
little  more  than  pioneers,  it  is  obvious  that  this  passenger  traffic  is 


to  have  increasingly  great  returns  year  by  year  and  be  a  very  im- 
portant added  source  of  profit  to  many  companies  that  have  been 
accustomed  to  rely  chiefly  on  their  freight  traffic  for  means  of 
livelihood. 


The  Coroner  of  Cuyahoga  County  and  the  Railroad  Commis- 
sioner of  the  State  of  Ohio  have  made  reports  on  the  Mentor  wreck, 
but  they  leave  the  question  of  the  cause  still  very  much  in  the 
dark.  The  Commissioner  does  nothing  at  all  about  the  question 
of  responsibility  for  the  misplaced  switch,  leaving  it  to  the  Coro- 
ners (investigations  were  made  by  the  Coroners  of  two  counties); 
and  the  Coroners'  action  Is  inexplicable.  The  Coroner  of  Lake 
County  appears  to  remain  silent,  while  Coroner  Siegelstein,  of  Cuya- 
hoga County,  gravely  informs  the  public  that  he  has  reached  a  con- 
clusion "by  deduction."  He  believes  that  the  operator  at  Mentor 
set  the  switch  for  the  side  track,  and  he  gives  a  part  of  his  reasons 
for  the  belief;  but  beyond  that  publishes  nothing.  Whether  he  or 
the  Railroad  Commissioner  examined  the  operator  who  is  thus 
seriously  accused,  or  whether  either  of  them  possesses  any  direct 
evidence  in  favor  of  or  against  him  we  are  told  nothing.  Railroad 
Commissioner  Morris,  in  his  preamble,  assumes  that  the  Governor 
of  the  state  is  "solicitous  for  the  safety  of  the  people."  This  as- 
sumption is  undoubtedly  correct.  Such  being  the  case,  and  the  re- 
ports now  issued  being  so  incomplete,  we  are  bound  to  conclude 
that  a  solicitous  Governor  will  see  that  some  investigating  body,  or 
officer,  with  full  power  and  authority,  gives  the  public  a  full  and 
clear  account  of  this  mysterious  derailment. 


CHICAGO  PASSENGER  TERMINALS. 


It  is  to  be  hoped  that  the  recent  newspaper  rumor  of  a  new 
passenger  station  in  Chicago  means  either  more  or  less  than  appears 
on  its  face.  According  to  this  report,  the  Wabash,  through  the 
Chicago  &  Western  Indiana,  a  Chicago  terminal  road,  plans  to  build 
a  new  station  to  be  occupied  by  the  same  companies  which  now 
have  their  terminals  in  the  present  Polk  Street,  or  as  it  Is  no  less 
.generally  known.  Dearborn  Street  station.  These  are  the  Wabash, 
Erie,  Grand  Trunk,  Chicago.  Indianapolis  &  Louisville  (Monon) 
and  Atchison.  Topeka  &  Santa  Fe.  Any  such  project  as  this  for  a 
new  independent  station  would  be  a  distinct  backward  step  in  the 
ultimate  solution  of  the  Chicago  passenger  terminal  problem,  for 
the  more  extensive  the  improvements  made  under  existing  arrange- 
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ments,  the  more  difficult  and  more  expensive  will  it  be  to  abandon 
them  when  tie  time  comes  for  a  general  reorganization  of  the  pas- 
senger terminals  in  Chicago.  This,  as  is  familiar  to  any  one  know- 
ing Chicago,  must  come  about  through  bringing  together  at  least 
a  majority  of  the  22  trunk  lines  entering  that  city.  In  the  Rail- 
road Gazette  of  January  13,  page  38,  the  Chicago  situation  was 
described  in  detail,  and  a  plan  was  presented  by  Mr.  Frederick  A. 
Delano  for  uniting  most,  and  if  advisable  all,  of  the  22  trunk  line 
passenger  terminals  in  five  or  six  large  station  buildings  side  by 
side  and  fronting  on  either  Twelfth  street  or  on  Taylor  street  one 
block  north.  This  site  is  directly  south  of  three  of  the  present  ter- 
minals, the  Polk  Street,  La  Salle  Street  and  Grand  Central  stations. 
Of  these  the  Grand  Central  is  the  terminal  of  the  Baltimore  &  Ohio. 
Chicago  Great  Western  and  Pere  Marquette.  The  La  Salle  Street 
station  is  occupied  by  the  two  Rock  Island-Frisco  lines,  which 
reach  Chicago,  namely,  the  Chicago,  Rock  Island  &  Pacific 
and  Chicago  &  Eastern  Illinois,  and  by  the  Lake  Shore  &  Michi- 
gan Southern  and  New  York,  Chicago  &  St.  Louis  (Nickel 
Plate).  Another  Vanderbilt  line  is  soon  to  use  this  station,  it  is 
said.  The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  (Big  Four) 
now  uses  the  track  and  motive  power  of  the  Illinois  Central  for  the 
56  miles  from  Kankakee  into  Chicago.  In  order  to  give  this  line  its 
own  Chicago  connection,  the  Indiana  Harbor  Railroad,  at  present  a 
relatively  unimportant  outer-belt  line,  is  building  under  Vanderbilt 
auspices  a  line  from  Indiana  Harbor  on  the  Lake  Shore  &  Michigan 
Southern  south  about  fifty  miles  to  a  connection  with  the  Big  Four 
near  Danville,  III.  When  this  new  line  is  finished  the  Big  Four 
will  be  able  to  enter  the  La  Salle  Street  station  over  the  Lake  Shore 
tracks.  The  five  roads  which  use  the  Polk  Street  station  have  al- 
ready been  mentioned.  These  three  stations  are  particularly  well 
situated  for  falling  in  with  Mr.  Delano's  plan.  Leaving  out  of  ac- 
count the  rest  of  the  22  railroads  entering  Chicago,  there  are  12, 
and  with  the  Big  Four  13,  trunk  lines  occupying  these  stations.  In 
addition  there  are  the  Illinois  Central,  Michigan  Central  and  Wis- 
consin Central,  which  run  into  the  Illinois  Central  station  near  the 
lake  on  Twelfth  street,  and  the  Pennsylvania's  Pittsburg,  Fort 
Wayne  &  Chicago  line,  the  Chicago  &  Alton  and  the  Chicago,  Bur- 
lington &  Quincy,  which  now  run  into  the  Union  station.  These 
and  the  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  (Panhandle),  the 
other  Pennsylvania  line,  which  also  uses  the  Union  station,  could 
all  with  no  very  special  difficulty  make  use  of  the  proposed  terminal, 
for  as  Mr,  Delano  suggested  they  all  enter  the  city  either  from  the 
south  or  from  the  west,  south  of  Fifteenth  street.  This  would  leave 
the  two  roads  which  enter  the  city  from  the  north,  the  Chicago. 
Milwaukee  &  St.  Paul,  now  in  the  Union  station,  and  the  Chicago  & 
North-Western,  which  has  its  own  terminal,  to  unite  perhaps  in  a 
new  station  on  the  north  or  west  sides,  or  what  would  be,  even  in 
their  case,  far  from  impossible,  to  run  their  through  trains  into  the 
proposed  new  terminal. 

The  recent  newspaper  item  is  suggestive  because  since  the  pub- 
lication of  the  article  on  the  Chicago  terminals,  Mr.  Delano  has 
been  appointed  operating  and  managing  head  of  all  the  Wabash 
properties.  Although  a  denial  of  the  story  has  already  appeared 
which  explains  that  the  land  purchased  by  the  Wabash  is  for  new 
freight  terminals,  it  is  certainly  to  be  hoped  that  either  the  Wabash, 
through  Mr.  Delano,  or  some  other  road,  may  soon  take  the  initiative 
in  a  successful  project  for  new  passenger  terminals  in  Chicago.  As 
Mr.  Delano  says,  the  real  difficulty  of  the  situation  is  in  bringing 
together  the  actually  or  potentially  discordant  interests.  His  plan 
may  not  be  the  best  plan,  but  unless  Chicago  is  willing  to  settle 
down  permanently  to  her  present  scattered  and,  in  more  than  one 
case,  out-of-date  passenger  stations,  there  must  be  concessions  on 
all  sides,  in  many  cases  sacrifices,  and  a  general  co-operation  for  the 
general  good.  Once  let  the  problem  be  thus  confronted  and  the  long- 
desired  changes  are  pretty  sure  to  be  found  comparatively  easy  of 
solution.  When  the  plans  finally  shall  be  brought  to  a  successful 
conclusion  and  a  great  union  station  or  union  of  union  stations  stands 
in  Chicago,  the  great  wonder  will  be,  if  similar  cases  are  any  prece- 
dent, how  the  old  conditions  were  so  long  endured. 


SOME  INFLUENCES  AFFECTING    TONNAGE    RATING. 


Tonnage  rating  is  an  old  topic  for  discussion,  and  the  principles 
are  pretty  well  settled  as  to  about  what  should  be  done  in  order  to 
secure  satisfactory  results.  The  dynamometer  car  has  taken  the 
place  of  office  calculations,  and  is  apparently  better  adapted  to  the 
practical  requirements  of  both  the  mechanical  and  transportation  de- 
partments.    Its  advantage  lies  in  the  fact  that  it  gives  the  actual  re- 


sistance over  each  section  of  track  and  takes  all  inequalities  into 
consideration  in  a  way  that  is  impossible  with  purely  theoretical 
work.  As  an  example  of  this,  a  calculated  tonnage  rating  assumes  a 
given  compensation  for  curves  on  grades  and  a  given  resistance  of 
cars  on  curves;  assumptions  not  borne  out  by  fact.  With  short 
trains  they  may  be  correct  within  an  inappreciable  margin  of  error, 
but  as  train  lengths  increase,  the  error  increases  in  an  unknown 
ratio  until  we  presently  find  that  the  engine  cannot  haul  the  maxi- 
mum train  which  the  figures  based  on  the  above  assumption  tell  us 
that  it  ought  to  haul. 

This  influence  of  the  length  of  the  curve  on  train  resistance  does 
not  seem  to  have  received  much,  if  any,  attention  on  the  part  of  the* 
engineering  department.  It  is  customary  to  cut  down  the  grade  a 
certain  definite  amount,  varying  in  practice,  but  averaging  about  1,4 
ft.  per  mile  for  each  degree  of  curvature.  That  this  is  incorrect  if 
applied  to  all  curves  indiscriminately  will  be  readily  understood 
after  a  moment's  consideration.  It  is  generally  assumed  that  be- 
cause the  front  wheel  of  the  truck  is  grinding  into  the  outer  rail  of 
a  curve  and  because  that  outer  rail  invariably  shows  the  greater 
amount  of  wear,  that  the  pressure  against  the  inner  rail  is  compara- 
tively slight  and  may  even  be  neglected.  This  is  far  from  being  the 
case.  Owing  to  the  inequality  in  the  length  of  the  rails  and  the 
equality  in  the  circumference  of  the  wheels,  the  inner  wheels  nat- 
urally run  ahead  of  the  outer  ones  ami  crowd  the  front  outer  flange 
sharply  against  the  rail,  increasing  its  pressure  as  the  curs'ature  in- 
creases. At  the  same  time  the  whole  truck  is  swung  ahead  of  the 
true  radial  position  and  the  flange  of  the  back  inside  wheel  is  also 
pressing  against  the  Inner  rail.  Whether  this  pressure  Is  equal  to 
that  of  the  forward  outer  flange  against  the  outer  rail,  is  not 
known,  as  neither  of  these  pressures  have  yet  been  measured.  It  is 
evident,  however,  from  a  purely  theoretical  standpoint  that  the  pres- 
sure against  this  inner  rail  must  be  considerable;  due  solely  to  the 
fact  that  the  truck  is  out  of  true  radial  alinement.  This  pressure 
is  increased  by  the  pressure  of  the  car  body  against  the  center  plate. 
The  car  is  pulled  at  its  end,  and.  when  it  is  on  a  curve,  there  is  a 
tendency  on  the  part  of  the  car  at  either  end  to  move  it  towards 
the  inside  of  the  curve;  a  tendency  which  adds  to  the  pressure  of 
that  flange  against  the  inside  rail,  so  that  it  is  quite  possible  that 
this  pressure,  on  slow-moving  trains,  may  be  greater  than  that 
against  the  outer.  Of  course,  the  inner  tendency  of  the  car  does  not 
occur  where  the  speed  is  such  that  centrifugal  force  balances  or  ex- 
ceeds that  increment  of  train  pull  tending  to  move  the  car  towards 
the  center  of  curvature. 

As  for  the  inequality  of  rail  wear,  that  is  easily  explicable  from 
a  consideration  of  the  relative  positions  of  the  wheels  and  rails. 
When  cutting  is  to  be  done  with  the  ordinary  tool,  either  in  wood 
or  metal,  the  edge  is  advanced  and  pushed  over  the  surface,  and  the 
angle  at  which  it  is  made  to  stand  to  the  surface  to  be  cut  deter- 
mines, to  an  extent,  the  depth  of  cut.  But  if  the  edge  were  to  be 
reversed  and  dragged  over  the  surface,  as  in  the  whetting  of  a  knife, 
there  is  no  cutting,  but  merely  a  wear  due  to  abrasion,  even  though 
the  pressure  applied  were  many  times  greater  than  that  put  upon 
an  advancing  edge.  So  it  is  in  the  case  of  the  two  wheels  of  a 
truck.  The  forward  outer  wheel  stands  at  an  angle  with  its  flange 
pressing  against  the  rail.  It  has  a  tendency  to  'gouge  into  and  climb 
over  the  latter  so  that  it  inevitably  follows  that  the  wear  is  severe. 
The  rear  wheel,  on  the  other  hand,  is  dragging  its  flange  over  the 
rail  like  an  ax  on  a  grindstone,  causing  comparatively  little  wear, 
but  setting  up  a  strong  frictional  resistance.  And  this  frictional  re- 
sistance naturally  Increases  with  the  number  of  cars  and  the  sharp- 
ness of  the  curvature.  There  is  evidence  that  this  pressure  increases 
with  the  angle  at  which  the  engine  stands  to  the  car,  and  is  not  en- 
tirely dependent  upon  the  angle  between  two  adjacent  cars.  In 
other  words,  the  length  of  the  curve  has  an  important  bearing  upon 
curve  resistance.  Dynamometer  car  tests  over  two  curves  on  the 
same  grade,  will  show  that  the  resistance,  per  ton,  will  be  greater  on 
the  longer  curves.  Of  course,  after  a  curve  becomes  longer  than  the 
train,  additional  length  has  no  influence  whatever  in  increasing  the 
resistance.  For  example,  if  the  train  is  2,000  ft,  long,  a  curve  of 
that  length  imposes  the  maximum  resistance,  and  one  of  4.000  ft. 
adds  nothing  except  to  the  distance  over  which  the  maximum  resist- 
ance will  have  to  be  overcome.  But  it  will  be  found  that  one  of 
1,200  ft,  will  impose  much  less  of  a  load  per  ton  due  to  curvature 
than  the  longer  curve. 

Therefore,  it  Is  evident  that  curve  compensation  on  grades 
should  be  on  a  sliding  scale,  in  which  train  length  and  curve  length 
should  receive  dtie  and  complementary  consideration.  It  is  in  de- 
terminations such  as  this  that  the  dynamometer  car  is  of  such  prime 
advantage  in  settling  the  tonnage  ratings.    The  adjustment  for  light 
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and  loaded  cars  has  been  accepted  as  the  practical  solution  of  the 
problem  of  keeping  the  engine  up  to  its  work  at  all  times,  and  the 
method  of  making  this  adjustment  varies  on  different  roads  and  will 
probably  vary  for  some  time  to  come  until  the  averages  of  the  dif- 
ferent resistances  are  better  known  than  they  are  at  present. 

Practical  operation  is,  however,  tending  towards  greater  uni- 
formity, and  we  find  the  use  of  the  pusher  engine  coming  more  and 
more  into  play.  Instead  of  rating  an  engine  for  the  ruling  grade 
and  giving  it  all  it  can  take  over  it,  the  rating  is  put  much  above 
this,  and  pushers  are  provided  on  all  the  hills.  Examples  of  this 
can  be  multiplied  indefinitely,  but  the  cases  of  the  Pennsylvania 
Railroad  on  the  Pittsburg  Division,  going  west  out  of  Altoona,  and 
the  Bessemer  &  Lake  Erie,  between  Pittsbui'g  and  Conneaut,  where 
eight  hills  are  provided  with  pushers,  will  serve  as  examples  of 
means  of  securing  a  high  tonnage  rating  while  keeping  the  trains 
moving  at  speed,  with  no  danger  of  stalling  and  the  necessity  of 
doubling.  Finally,  there  Is  coming  to  be  a  more  general  apprecia- 
tion of  the  desirability  of  a  reserve  of  power  in  the  locomotive  and 
of  the  fact  that  there  must  be  no  danger  of  stalling.  It  is  desir- 
able, of  course,  to  haul  the  maximum  load  between  terminals,  but 
this  maximum  load  should  not  be  the  heaviest  which  the  engine  can 
haul  over  the  steepest  grade,  while  the  remainder  of  the  run  is  made 
with  a  comparativly  light  load;  but  load  that  can  be  hauled  over 
the  division  with  assistance  from  a  pusher  at  certain  points.  For  it 
is  certainly  more  economical  to  assist  a  train  over  the  steepest  grade 
than  it  is  to  allow  a  few  short  sections  of  five  or  six  miles  in  length 
to  become  the  controlling  element  of  the  train-load  for  the  whole 
length  of  a  division. 

In  the  case  of  the  Bessemer  line,  it  was  stated  in  one  of  the 
early  reports  of  the  company,  in  commenting  on  the  high  train  loads 
that  were  moved,  that  it  was  cheaper  to  help  the  traffic  over  the 
hills  than  it  would  be  to  reduce  the  grades.  This,  however,  is  a 
matter  of  purely  local  concern,  and  must  be  worked  out  and  the 
proper  action  taken  for  each  individual  casfe.  In  a  general  way,  it 
appears  to  be  the  current  tendency  to  rate  engines  in  such  a  way  as 
to  allow  them  a  margin  of  power  for  the  work  they  have  to  do,  so 
as  to  have  this  reserve  that  can  be  called  into  action  in  emergencies; 
to  use  pushers  liberally  and  systematically,  and  to  adjust  track  con- 
ditions to  best  subserve  the  ends  of  the  trafiic  requirements.  It  is  to 
be  regretted  that  the  same  sentiment  does  not  seem  to  prevail  in  the 
passenger  service.  Here,  there  is  a  constant  tendency  to  overload. 
Engines  are  placed  on  runs  that  can  barely  make  the  schedule  with 
the  normal  train.  An  extra  car,  a  head  wind  or  a  slippery  rail 
means  a  continual  loss  of  time,  late  trains,  disgruntled  passengers 
and  a  disarranged  yard  service.  In  this,  superintendents  seem  to 
forget  that  there  comes  a  time  when  the  speed  is  so  high  that  the 
drawbar  pull  disappears  and  the  engine  can  just  move  itself,  and 
that  every  machine  has  its  limitations,  which  should  receive  as  much 
consideration  in  passenger  as  in  freight  service,  if  not  more. 


RAILROAD  RUMOR  AND    REALITY. 


At  an  epoch  like  the  present,  when  railroad  values  in  the  stock 
market  have  their  times,  reaching  through  weeks,  of  dancing 
up  and  down  with  acrobatic  liveliness,  and  when  a  single 
great  company's  share  capital  may  rise  or  fall  in  the  quoted 
price  five  or  ten  million  dollars  in  a  day,  the  student  of  American 
railroad  historj-  has  occasion  for  some  instructive  reflections.  A 
"boom"  period  of  railroad  securities  in  Wall  Street  Is  peculiarly 
rich  in  its  contrasts  and  parallels,  both  near  and  far  in  time.  By 
this  we  do  not  refer  to  the  mere  comparison  of  prices  between 
"boom"  epochs  and  those  of  depression,  though  such  a  comparison 
is  often  striking  as  well  as  instructive.  What  we  do  mean  is  the 
contrast  in  the  effect  of  certain  forces,  partly  sentimental,  as  they 
bear  nowadays  upon  railroad  values  in  "The  Street"  in  comparisoii 
with  earlier  days  of  railroad  finance  and  investment.  Among  a 
number  of  such  interesting  studies  is  the  change  which  time  has 
wrought  in  the  relative  powers  of  railroad  reality  and  railroad 
rumor. 

Let  us  illustrate  the  case  somewhat  concretely.  A  few  decades 
ago  a  bad  railroad  accident — particularly  if  the  blame  fell  upon  the 
operating  corporation  with  consequential  damages — dropped  heavily 
on  the  stock  of  the  road.  The  stock  fell  instantly,  and  recovered 
very  slowly.  A  different  kind  of  calamity  may  be  illustrated  by  the 
Schuyler  fi-auds  on  the  New  York  and  New  Haven  corporation, 
which  needed  fourteen  years  in  which  to  outlive  its  misfortune. 
Or,  coming  down  to  a  later  period,  wars  of  rates,  while  not  often 
sudden,  were  prolonged  and  disastrous;   and  like  in  kind  were  the 


Granger  attacks  on  the  Western  roads  during  the  early  seventies. 
All  these  were  railroad  realities,  and  very  serious  ones.  They  were 
serious  chiefly  because  they  fell  on  isolated  lines,  and  often  on  small 
lines  before  the  days  of  consolidation  and  of  the  modern  great  rail- 
road "system."  All  that  is  now  changed.  A  railroad  accident  like 
that  in  the  New  York  tunnel,  huge  as  was  its  cost  in  damages, 
hardly  flinched  New  York  Central  stock,  and  is  now  all  but  forgot- 
ten. The  day  after  the  destruction  of  the  Lackawanna  terminal  by 
fire,  the  stock  made  a  new  high  record.  A  war  of  rates,  unless  on  an 
immense  scale.  Wall  Street  would  laugh  down  as  but  transitory. 
Even  the  attack  on  rates  of  the  Federal  Government  awhile  ago  pro- 
duced hardly  an  appreciable  effect  on  values — and  that  effect  but  mo- 
mentarily— and  was  later  eclipsed  in  the  pervasive  rise  of  rail- 
road securities. 

But,  albeit  in  an  age  of  materialisms,  while  the  scope  and  influ- 
ence of  the  railroad  Reality  has  thus  diminished,  or  seemingly 
so,  those  of  the  railroad  Rumors  have  waxed  big.  They  range 
through  a  vast  scale,  reaching  all  the  way  from  the  two-line  news 
item  that  forecasts  increased  earnings  of  a  petty  road  up  to  the 
column  that  outlines  hypothetically  the  mergers  of  a  trans-conti- 
nental system.  They  crowd  page  on  page  of  the  financial  journals; 
and  the  strangest  fact  of  all  is  that  so  many  of  them  "go,"  and  are 
interpreted  into  terms  of  actual  influence.  "Time  does  not  wither 
or  custom  stale"  either  their  infinite  variety  or  their  power.  The 
rumor,  well  heeled,  of  a  merger,  of  a  holding  "company,"  or  shift  of 
shares  into  bonds,  spells  bigger  results  in  immediate  market  values 
than  bed-rock  realities  or  the  positiveness  of  oflScial  announcement. 
One  sees,  too,  some  singular  outcomes  of  a  secondary  character. 
The  railroad  "lifted"  ten  or  fifteen  points  by  Rumor  will  hold  its 
place  for  months  after  Rumor  has  been  killed  by  Reality. 

All  these  are,  of  course,  but  phases  of  our  up-to-date  railroad 
speculation  which  organically  fosters  rumor  and  makes  the  meat 
it  feeds  on.  But  behind  the  skirmish  line  of  speculation  is  the  solid 
rank  and  file  of  investors,  who  analyze  situations,  who  study  actual 
returns,  who  estimate  railroad  management  by  Its  personnel  and 
established  traditions,  and  with  whom  reality  still  outweighs  rumor. 
In  the  long  run,  and  counting  periods  of  boom  and  periods  of  break 
together,  that  class  undoubtedly  comes  out  far  better  than  the  av- 
erage railroad  speculator  who  plays  on  rumor  as  upon  a  lute.  To 
the  hesitant  railroad  investor  that  fact  is  a  warning.  To  the  rail- 
road student  the  wider  play  and  higher  potential  of  Rumor  in  con- 
trast with  Reality  has  deeper  meanings.  It  suggests,  negatively,  the 
immensely  increased  number  of  elements  in  modern  railroading  on 
which  speculation  can  lay  its  hazards,  and  positively  the  resistive 
power  of  the  modern  railroad,  not  only  as  against  accidental  mis- 
fortune but  as  against  speculation  itself.  Spite  of  Rumor  and  the 
results  of  it  in  the  ups  and  downs  of  Wall  Street,  the  shady  rail- 
road stock  of  a  few  years  ago  has  become  very  often  indeed  the 
regular  dividend  payer  of  to-day;  and  Reality  survives  as  an  endur- 
ing fact,  while  Rumor  plays  her  more  conspicuous, daily  antics 
around  her. 


July  Accidents. 


The  condensed  record  of  the  principal  train  accidents  which  oc- 
curred in  the  United  States  in  the  month  of  July,  printed  in  another 
column,  contains  accounts  of  23  collisions  and  25  derailments.  Those 
which  were  most  serious,  or  which  are  of  special  interest  by  rea- 
son of  their  causes  or  attending  circumstances,  occurred  as  follows: 

Killed.         Injured. 

4th       Viley,  Ey 0  22 

5th       Wachusett,  Mass 3  2 

6th      Springbrook,  X.  D 1  32 

Sth       Marion,  N.  Y 3  2 

14th      Steiger,   111 3  6 

loth      Upton,    Ind 4  8 

16th      Landry,  La 3  0 

18th      Romeo.  Ill 1  3 

23d         Unionville.   la 3  0 

27th      Mvers,   Mont 4  0 

29th      Diaz,    Ark 2  9 

29th      Ozark  June,  Ark 0  42 

29th      Lemont,    111 3  18 

July  shows  no  such  notable  disaster  as  the  three  which  gave 
such  unhappy  prominence  to  the  two  months  preceding,  and  yet 
these  13  principal  items  in  the  present  record  aggregate  30  persons 
killed,  an  average  of  2V3  to  each  accident.  Moreover,  a  study  of 
the  causes  of  these  accidents  is  by  no  means  dull  reading.  In  at 
least  three  unexplained  derailments  the  tender  was  the  first  vehicle 
to  jump  the  track,  a  fact  suggestive  of  the  need  of  improvement  in 
the  design  of  tenders  or  better  care  in  managing  them.  The  hutting 
collision  at  Viley,  Ky.,  is  said  to  have  been  caused  by  one  of  the 
trains  running  a  minute  ahead  of  time.  Can  it  be  that  this  loose 
practice  is  due  to  mental  confusion  arising  from  the  use  of  the 
space  interval  and  the  time  interval  mixed  together?     The  clrcum- 
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stances  of  the  Springbrook  derailment  indicate  that  it  came  very 
near  being  one  of  the  worst  disasters.  The  collision  at  Romeo,  Ill- 
seems  to  have  been  likewise  characterized  by  apparently  miraculous 
escapes.  The  collision  at  Steiger,  111.,  on  the  14th,  was  like  that 
on  the  Lancashire  &  Yorkshire  last  month,  where  20  passengers 
were  killed,  the  striking  difference  being  that  at  Steiger  the  pres- 
ence of  a  locomotive  at  the  head  of  the  train  protected  the  lives  of 
th  passengers.  If  we  do  not  take  more  effective  measures  to  prevent 
collisions,  the  general  introduction  of  electric  cars  will  be  accom- 
panied by  a  demand  from  the  public  that  every  electric  train  be 
equipped  with  a  dead  steam  locomotive  in  front  to  serve  as  a  buffer! 

The  number  of  electric-car  accidents  reported  in  the  newspapers 
In  the  month  of  July  was  22,  in  which  three  persons  were  killed 
and  127  injured. 


The  number  of  express  trains  on  the  German  railroads  was 
increased  materially  when  this  year's  summer  time-table  went  into 
force,  and  also  the  number  of  those  running  at  high  speed.  The 
"speed  has  always  been  limited  by  law.  but  the  restrictive  regulations 
were  changed  last  November.  The  greatest  permissible  speed  under 
the  most  favorable  conditions  previously  had  been  100  kilometres 
(62  miles)  per  hour;  the  new  regulations  permit  a  speed  of  59 
miles  per  hour  on  down  grades  of  41  ft.  per  mile,  65  miles  on  grades 
of  26I2  ft.,  and  75  miles  on  grades  not  exceeding  17  ft.  per  mile. 
Similar  limitations  apply  to  curves:  59  miles  per  hour  may  not  be 
exceeded  on  curves  of  2.625  ft.  radius,  62  on  those  of  2,952  ft.,  65  on 
those  of  3,280  ft..  6S  on  those  of  3.607  ft.,  71  lo  on  those  of  3,934  ft, 
and  the  maximum  permissible  anywhere  on  curves  of  4,265  ft. 
radius.  In  this  connection  it  must  be  remembered  that  a  large 
part  of  the  German  cars  have  long  wheel-bases  and  are  four  or  six 
wheeled  cars. 

In  accordance  with  these  new  regulations,  last  winter's  time- 
tables had  several  trains  running  at  speeds  previously  unattained; 
but  the  summer  tables  have  a  much  larger  number,  though  only 
in  considerable  augmentations  of  speed  over  last  winter's  fastest 
trains. 

These  latter  show  35  trains  timed  to  run  at  the  rate  of  50  miles 
an  hour  or  more  over  stretches  of  from  35  to  100  miles  where 
they  run  without  stopping  at  intermediate  stations.  The  fastest 
of  these  runs  from  Hamburg  to  Wittenburg,  99%  miles,  in  1  hour 
and  51  minutes,  which  is  at  the  rate  of  53I2  miles  per  hour.  In  the 
reverse  direction  it  takes  1  minute  longer.  Continuing  from  ^\  itten- 
berg  to  Berlin.  79  miles,  it  runs  at  the  rate  of  52  miles  per  hour. 
From  Berlin  to  Dresden.  117  miles,  the  time  is  Sli^  miles  an  hour. 
Six  different  trains  run  from  Berlin  to  Halle,  and  two  from  Halle 
to  Berlin,  lOO^o  miles,  in  just  2  hours.  There  is  a  run  without  a 
jtop  for  passengers,  but  one  for  water,  irom  Berlin  to  Hanover, 
158  miles  in  314  hours — 481-2  miles  an  hour.  The  number  of  trains 
which  run  100  miles  or  more  without  stopping  is  34. 


Among  the  feats  accomplished  by  Japan  recently,  that  of  build- 
ing a  railroad  the  whole  length  of  the  peninsula  of  Korea,  some  550 
miles,  has  been  obscured  by  other  deeds  of  a  different  nature.  Read- 
ers of  the  Railroad  Gazette  have  been  informed  of  the  beginning  of 
this  work,  which  dates  back  to  1902,  but  that  it  should  have  been 
completed  so  soon  is  surprising:  for  comparatively  little  track  had 
been  laid  when  the  war  broke  out,  and  that  on  the  southeastern 
end,  from  Fusan.  opposite  the  Japanese  port  of  Shimonoseki,  some 
8  or  10  hours  distant  by  fast  steamers.  Thence  to  Seoul,  the  capi- 
tal, about  half  way  to  the  Manchurian  border,  the  distance  is  260 
miles,  and  the  work  could  be  prosecuted  in  both  directions;  for 
Seoul  already  had  a  railroad  26  miles  long  connecting  it  with  its 
port.  Chemulpo, — a  railroad  built  by  Americans,  but  in  1899  trans- 
ferred to  a  company  consisting  of  wealthy  Japanese.  This  line  from 
Fusan  to  Seoul  is  across  a  hilly  country  and  has  31  tunnels,  aggre- 
gating 8  miles  in  length  and  4  miles  of  iron  bridges.  The  line  north 
of  Seoul  to  Wiju  was  originally  undertaken  by  a  French  corpora- 
tion, but  was  acquired  by  Japan  when  the  war  began.  Very  little 
has  been  said  of  the  work  on  this  line;  but  now  it  is  reported  com- 
pleted ;  though  it  is  yet  to  be  connected  by  a  short  line  in  Manchuria 
with  the  Chinese  Eastern  near  Lao-Yang.  But  besides  this  line  the 
length  of  the  Korean  peninsula,  the  Japanese  have  made  such 
progress  on  a  line  across  it,  from  Seoul  northwest  to  Wonsan 
(otherwise  Gensan)  on  the  north  coast,  160  miles,  that  there  is 
talk  of  opening  it  early  next  year.  Besides  this,  a  branch  is  he- 
gun  from  a  point  north  of  Fusan  to  the  port  of  Masampo,  west  of 
Fusan,  which  will  give  the  main  line  two  outlets  on  the  coast. 
Altogether,  evidently  a  great  development  of  traffic  in  Korea  is 
expected  when  the  war  ends. 


Buffalo,  Rochester  and  Pittsburg. 


crease  in  operating  expenses  was  slightly  greater,  so  that  net  earn- 
ings were  $3,102,267,  as  against  $3,121,151  last  year.  The  outstand- 
ing capital  stock  was  increased  during  the  year  $3,000,000  1  com- 
mon) and  now  amounts  to  a  total  of  $16,500,000.  The  proceeds  of 
this  were  used  primarily  to  pay  the  balance  of  the  cost  of  the 
Indiana  branch,  which  runs  into  the  coal  fields  located  some  40 
miles  northeast  of  Pittsburg.  The  net  increase  in  bonded  debt  dur- 
ing the  year  was  $592,000,  constituting  the  issue  of  $789,000  new 
equipment  bonds  authorized  in  former  years  and  the  cancellation 
of  197,000  car  trust  and  equipment  bonds.  During  the  year  ex- 
penditures were  made  for  15  new  locomotives,  1,038  freight  cars 
and  other  miscellaneous  equipment,  of  which  six  freight  and  21 
service  cars  were  built  at  the  company's  shops.  The  equipment  ac- 
count was  also  credited  for  equipment  sold,  transferred  or  destroyed 
with  $314,192  charged  to  operating  expenses.  It  is  customary  on 
this  road  when  rolling  stock  is  destroyed  or  sold  to  charge  operat- 
ing expenses  and  credit  equipment  account.  When  purchasing  or 
rebuilding  the  cost  is  charged  10  equipment  account. 

Of  the  total  freight  earnings  of  $7,070,150,  bituminous  coal  con- 
tributed $4,285,848  as  against  $3,731,993  last  year.  General  mer- 
chandise contributed  $1,869,602  as  against  $1,652,758  last  year.  Pas- 
senger earnings.  $1,042,241,  increased  only  $4,000.  The  expense  ac- 
count, which  increased  $650,005  as  against  an  increase  of  $631,121 
in  earnings,  was  larger  all  along  the  line,  especially  under  the  head 
of  conducting  transportation.  Xet  earnings  per  mile  ($4,749)  are, 
however,  higher  than  in  any  previous  year  except  1904.  Both  train 
loading  and  engine  loading  show  an  extremely  large  increase  over 
any  previous  year.  The  average  revenue  train  load  in  1905  was  507 
tons  as  against  439  tons  in  1904.  The  average  engine  load  was  374 
tons  as  against  357  tons.  This  is  the  largest  increase  in  train  load 
that  has  been  made  in  any  year  by  the  road  at  any  time  since  1896, 
when  the  train  load  statistics  presented  with  the  current  report 
began. 

The  following  are  the  principal  statistics  of  the  year's  opera- 
tion: 

1905.  1904. 

ilileage  worked    53S  499 

Passenger  earnings    ?1,042,241  51,038.172 

Freight  earnings    7.070,150  6,446.366 

Total  earnings   S.161,079  7,529,958 

Maint.  way  and  structure.  676,198  589,412 

Maint.  of  equipment 1.314,407  1,134,748 

Cond.  transportation    2.898,490  2,516,643 

Total  exoenses 5.058.813  4,408,807 

Net    earnings    3,102.267  3.121,151 


Central    of    Georgia. 


The  report  for  the  year  ending  June  30,  1905,  shows  an  in- 
crease in  mileage  worked  from  499  to  538  route  miles,  and  also  an 
increase  of  51  miles  in  second  track  and  sidings  owned  and  leased. 
Gross  earnings  increased  from  $7,529,958  to  $8,161,079,  but  the  in- 


The  year  ending  June  30,  1905,  was  a  prosperous  one  for  this 
company,  formed  in  1895  as  a  combination  of  six  bankrupt  proper- 
ties which  had  been  sold  under  foreclosure.  Gross  earnings,  which 
have  been  increasing  rapidly  since  1901,  passed  the  ten  million 
mark  for  the  first  time  in  the  history  of  the  road,  aggregating 
$10,135,055.  The  average  miles  operated  aggregated  1,878  as  against 
1,865  in  1904  and  1.845  in  1903  and  1902;  so  that  with  an  increase 
of  only  30  miles  in  line  the  gain  in  gross  earnings  for  the  last 
four  years  has  amounted  to  over  30  per  cent.  Per  mile  of  line  oper- 
ated the  company  earned  $5,397  in  1905  as  against  $3,954  as  re- 
cently as  1900.  Operating  expenses  and  taxes  this  year  were  $7,417,- 
966  as  against  7.187.386  last  year,  and  the  total  income  this  year 
was  $2,965,463  as  against  $2,430,206.  Charges  on  account  of  equip- 
ment trusts,  funded  debt,  rentals  and  miscellaneous  increased  in 
the  aggregate  less  than  $9,000,  leaving  a  net  income  of  $854,517,  as 
against  $338,467;  a  sum  more  than  twice  as  great  as  the  net  income 
in  any  previous  year.  The  capitalization  of  the  road,  dating  from 
the  reorganization  of  the  former  properties,  is  an  unusual  one,  since 
there  is  only  $5,000,000  of  stock  outstanding,  none  of  which  is  in  the 
market,  but  is  held  by  Southern  Railway  interests.  There  is  no 
floating  debt,  and  of  the  total  bonded  debt  of  $48,863,000.  first, 
second  and  third  preference  income  bonds  amount  to  $15,000,000. 
It  is  specified  that  these  income  bonds,  which  do  not  differ  much 
from  preferred  stock  in  their  earning  rights,  shaU  receive  not  to 
exceed  5  per  cent.,  non-cumulative.  In  spite  of  the  small  total 
capitalization,  which  amounts  only  to  $2,662  per  mile,  stock,  and 
$26,018,  bonds,  no  dividends  have  ever  been  paid  on  the  stock,  and 
the  income  bonds  will  this  year  receive  their  full  5  per  cent,  for  the 
first  time. 

Looking  further  at  the  sources  of  earnings  it  is  seen  that  con- 
siderably the  most  important  increase  figured  in  the  percentage  of 
change  from  the  previous  year  was  in  the  passenger  business.  In 
spite  of  an  average  decrease  of  1.17  cent  per  passenger  mile,  pas- 
senger train  mile  earnings  increased  8.92  cents,  and  passenger 
earnings  as  a  whole  increased  11.81  per  cent.,  while  freight  earn- 
ings increased  9.33  per  cent.  The  average  revenue  train  load,  which 
is  naturally  small  on  account  of  the  branch  line  character  of  much 
of  the  traffic,  increased  from  187  tons  to  nearly  208  tons.  The  aver- 
age haul  of  revenue  tons  increased  from  142  miles  to  148  miles, 
and  ton-mile  earnings  increased  from  1.113  cent  to  1.144  cent.  The 
freight  traffic,  although  increased,  was  carried  with  a  somewhat 
reduced  train  mileage,  although  passenger  train  mileage  increased 
from  2,758,159  to  2,865,537.     As  regards  specific  commodities  hauled. 
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cotton  and  general  merchandise  show  some  little  increase,  whilecycle  gas  engine.  A  full  detailed  description  ot  this  engine  is  given, 
grain,  bituminous  coal,  lumber  and  iron  fell  off  somewhat  from  including  cross-sectional  line  drawings,  and  halt-tone  illustrations, 
the  year  previous,  but  none  of  these  changes  were  especially  note-  The  principle  of  its  operation  is  clearly  explained  and  diagrams 
worthy.  As  regards  operating  cost  per  mile  run,  there  were  con-  showing  its  efficiency  as  compared  to  other  types  of  engines  are  also 
siderable  increases  in   the   charges  for  repairs  and  fuel,  slight  in-     given.     The  latter  part  of  the  catalogue  contains  a  description  and 

illustrations  of  the  Koerting  suction  gas  producer  as  well  as  a  num- 
ber of  valuable  engineering  tables  and  data  pertaining  to  both  steam 
and  gas  plants. 


Central  of  Georgia. 

creases  in  water  supply,  oil,  tallow  and  waste,  and  slight  decreases 
in  wages  of  engineers,  firemen  and  roundhouse  men,  and  in  the 
cost  of  unclassified  supplies. 

The  following  table  compares  the  principal  statistics  of  opera- 
tion In  1905  and  1904: 


1905. 

Mileage  woiked    1,878 

Passenger  earnings    $2,395,769 

Freight  earnings    6,808,639 

Total  earnings  10.135,055 

Malnt    way   and    structure  1,607,530 

Maint.  of  equipment 1,744,226 

Cond.  transportation 3,394.369 

Total  expenses,    inc.    taxes 7,417,966 

-Net    earnings    2,717,089 


1904. 
1.865 
$2,164,658 
6,227,550 
9.396,931 
1,823,517 
1,258,597 
3.446,866 
7.187.385 
2.209.546 


TRADE  CATALOGUES. 


Dynamos  and  Motors. — Bulletin  50  of  the  Northern  Electrical 
Mfg.  Co.,  Madison,  Wis.,  shows  "Northern"  spherical  dynamos  and 
motors.  The  various  styles  of  machines  are  illustrated,  also  their 
application  to  industrial  plant  service,  machine  shop  work,  etc. 
There  is  considerable  helpful  information  on  these  subjects  in  the 
bulletin.  The  "Northern"  vertical  motor,  to  the  development  of 
which  the  company  has  given  special  attention,  is  illustrated  in  a 
variety  of  applications.  Vertical  motors  overcome  the  annoyances 
from  bevel  or  worm  gears,  turned  belts,  etc.,  in  operating  vertical 
shafts.  The  "Northern"  is  designed  to  avoid  the  troubles  due  to 
lubrication  of  the  vertical  armature  shaft. 


Diivip  Cars. — Kilgore-Peteler  Company,  Minneapolis.  Minn., 
sends  catalogue  No.  3  on  dump  oars.  Different  capacities  and  gages 
of  Peteler  two-way  steei-frame  dump  cars,  varying  from  1-yd.,  18-in. 
gage,  to  6-yd.,  standard  gage,  are  illustrated  and  described.  Also 
gable  bottom  cars  for  mines,  trestle  filling  and  stone  quarries;  end 
dump  mine  cars:  flat  cars  for  stone,  structural  steel,  factories,  etc.; 
steel  and  wood  frame  lumber  cars.  The  company  also  makes  a 
large  line  of  special  cars  which  are  listed  in  the  catalogue.  Wheels 
and  axles  are  also  included  in  the  products  of  the  company.  Two 
Illustrations  of  Kilgore  steam  shovels  loading  Peteler  cars  are  in- 
cluded. 


Steam  Engines. — The  B.  F.  Sturtevant  Co..  Boston,  Mass.,  has 
just  issued  Bulletins  73  and  76.  descriptive  respectively  of  its  ver- 
tical and  horizontal  center  crank  engines.  Each  type  is  built  in 
a  line  of  about  20  sizes.  The  horizontal  type  is  entirely  enclosed, 
provided  with  watershed  partition  and  equipped  with  forced  lubri- 
cation. These  engines  were  particularly  designed  for  the  direct-con- 
nected driving  of  generators. 


Locomotives. — The  Baldwin  Locomotive  Works  send  two  very 
interesting  pamphlets.  One  of  these  describes  and  illustrates  the 
manufacture,  the  use,  and  the  efficiency  of  solid  forged  and  rolled 
steel  wheels.  The  other  gives  illustrations  and  general  dimensions 
of  heavy  locomotives  recently  made  by  the  company. 


Koofinrj  and  Paints. — The  Standard  Paint  Co.,  New  York,  is 
sending  out  its  August  issue  of  "The  Exchange."  It  contains  a 
number  of  excellent  testimonials  in  regard  to  this  company's  P. 
&  B.  paints,  as  well  as  reports  on  tests  made  by  Robert  W.  Hunt 
&  Co..  of  Chicago,  of  the  National  Paint  Company's  red,  olive  and 
green  Plexite  metal  preservative  paints  and  Flexite  primer. 


Friction  Draft  Sprina. — The  F^rost  Railway  Supply  Co.,  Detroit, 
Mich.,  has  prepared  a  little  pamphlet  on  the  Harvey  friction  draft 
spring,  for  which  it  is  sales  agent.  This  spring  was  described  and 
illustrated  in  the  Railroad  Gazette  April  7,  1905,  and  the  pamphlet 
gives  much  of  the  information  which  appeared  in  that  article,  also 
additional  facts  and  claims. 


Small  Motors. — The  Crocker-Wheeler  Co.,  Ampere,  N.  J.,  is  dis- 
tributing its  latest  bulletin  No.  60  entitled  "Small  Motors."  It  de- 
scribes and  illustrates  motors  ranging  from  V4  h.p.  to  3  h.p.  The 
latter  pages  of  the  pamphlet  contain  technical  data  intended  to  be 
valuable  to  users  of  electric  motors  and  generators. 


Anvils  and  Vises. — The  Eagle  Anvil  Works,  Trenton,  N.  J.,  send 
two  folders  descriptive  of  the  "Fisher"  double  screw  parallel  leg  vise 
and  of  its  "Eagle"  anvils. 


CONTRIBUTIONS 


Railroad  Organization. 


Gas  Enf^nes  and  Gas  Producers. — The   De  La  Vergne  Machine 
Co..  New  York,  sends  an  illustrated  catalogue  of  its  Koerting  four- 


New   YoliK,  August   23.   igO.j. 
To  THE  Editor  of  the  R.\ii.ro.\d  G.\zette: 

In  view  of  the  interest  attaching  to  the  question  of  organization, 
will  you  not  elucidate  the  matter  further? 

1.  Will  you  please  print  diagrams  illustrating  the  typ- 
ical forms  of  departmental  and  divisional  organizations  for 
a  large  railroad? 

2.  Will  you  please  set  out  in  parallel  columns  the  sev- 
eral railroads  in  this  country  using  respectively  these 
organizations? 

3.  Is  there  such  a  marked  inferiority  in  the  opera- 
tion of  the  lines  using  the  departmental  organization  as  to 
justify  Mr.  Hale's  saying?*  For  many  years  the  Lake  Shore 
was  operated  on  a  departmental,  and  the  Fort  Wayne  on  a 
divisional  basis.  Will  anyone  say  the  operation  of  the 
Lake  Shore  was  markedly  inferior,  or  that  Mr.  Newell  per- 
mitted any  officer  of  that  company  to  "forget  that  the 
object  of  a  railroad  is  to  provide  transportation?"  For  a 
long  time  the  Chicago  &  North-Western  managed  its  main- 
tenance on  a  departmental  basis:  recently  it  has  been  ap- 
proximating a  divisional  basis.  Can  anyone  discern  im- 
provement in  its  operation  consequent  thereon? 

4.  Will  you  please  set  out  in  parallel  columns  the 
merits  and  defects  of  the  two  methods  of  organization? 

5.  Will  you  please  say  what  there  is  in  the  peculiari- 
ties of  organization  or  in  the  environment  of  the  systems 
that  determines  the  owners  pf  the  Rock  Island  to  operate 
their  Frisco  system  on  a  departmental  and  their  Rock 
Island  on  a  divisional  basis?  f. 

[The  Railroad  Gazette  has  devoted  considerable  attention  during 
the  past  few  years  to  the  study  of  organization.  In  1904,  for  ex- 
ample, we  described  the  organization  of  the  following  roads:  Rock 
Island  (departmental),  Feb.  19,  p.  122;  Philadelphia  &  Reading 
(divisional),  March  11.  p.  122;  Chicago  Great  Western  (divisional), 
March  11.  p.  173;  Boston  &  Maine  (departmental),  April  1.  p.  253; 
Buffalo.  Rochester  &  Pittsburg  (mixed),  April  15,  p.  285;  Southern 
Pacific  Lines  West  of  El  Paso  (divisional),  June  3,  p.  414;  Norfolk 
&  Western  (divisional),  June  3,  p.  415;  Lancashire  &  Yorkshire 
(departmental),   June   10,   p.  440;    Southern  Railway    (divisional), 

•In  the  Railroad  Oazette.  Aug.  11.  p.  122.  we  quoted  the  remarl;  «(  Mr. 
.\rthur  Hale,  that  wherever  a  department  escapes  from  the  hands  of  the  Su- 
perintendent it  is  only  too  apt  to  forget  that  the  object  of  a  railroad  is  to 
provide  transportation  :  that  the  engineer  will  build  yards  to  hold  cars  in- 
stead of  to  move  them,  and  the  master  mechanic  will  thinli  more  of  his  per- 
formance sheet  than  of  the  amount  of  tonnage  moved. 
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Sept.  16,  p.  348.  Following  "F's"  suggestion,  this  study  will  be  e.\- 
tended  somewhat  and  within  the  ne.xt  few  weeks  comparisons  will 
be  made  along  the  lines  suggested  by  our  correspondent.  The  sub- 
ject is  an  important  one,  and  letters  to  the  editor  for  publication 
will  be  welcomed. — Editor.] 


Philadelphia's  Rapid  Transit  Railroad. 


II. 

(Continued  from  page  lol.) 


liABKET    STREET    ELEVATED    ROAD. 

The  elevated  portion  of  the  new  rapid  transit  line  which  is  now 
building,  will  extend  from  the  west  abutment  of  the  Schuylkill 
river  bridge  west  on  the  center  line  of  Market  street  to  the  Dela- 
ware county  line,  and  then  about  690  ft.  farther  west  on  private 
right-of-way  to  an  abutment  near  the  Milbourne  Mills,  where  it 
comes  down  to  the  surface  and  ends  in  a  terminal  yard  to  be  built 
on  a  large  tract  of  land  owned  by  the  Philadelphia  Rapid  Transit 
Co.  The  total  length  of  the  elevated  structure  will  be  19,377  ft., 
or  about  3.67  miles.  With  the  exception  of  short  approach  curves 
at  the  east  and  west  ends  the  line  is  on  a  tangent  and  there  are 
no  heavy  grades  other  than  velocity  grades  purposely  introduced 
at  some  of  the  stations.  There  will  be  eight  stations,  each  having 
platforms  and  ticket  ofllces  on  the  north  and  south  sides  of  the 
structure,  connected  by  a  crosswalk  suspended  under  the  elevated 
girders.  These  stations  will  be  located  at  the  intersections  of 
Market  street  with  the  following  cross  streets:  32d,  36th,  40th, 
46th,  52d,  56th,  60th  and  63d  streets.  The  surface  car  tracks  will 
be  maintained  in  their  present  position  in  the  center  of  Market 
street  between  the  elevated  columns. 

The  accompanying  drawings  show  the  details  of  the  construc- 
tion of  a  typical  section  of  the  elevated  structure.  For  about  322 
ft.  west  of  the  Schuylkill  river  bridge  abutment  plate  girders  will 
be  used  for  the  longitudinal  members,  the  same  solid  floor  construc- 
tion being  preserved  as  on  other  sections  of  the  line.  From  near 
the  county  line  to  the  west  abutment  680  ft.  beyond,  an  open  floor 
construction  will  be  used,  the  rails  being  supported  on  cross-ties 
laid  on  the  longitudinal  stringers.  In  designing  the  structure  the 
main  object  was  to  reduce  noise  and  vibration  to  a  minimum,  and 
every  member  is  made  heavy  and  strong  with  stiff  connections  to  all 
other  members.  The  ballasted  floor  will  undoubtedly  absorb  much 
of  the  vibration  under  passing  trains  and  deaden  the  noise  to  a 
great  extent.  No  other  structure  in  use  in  this  country  for  the 
operatioq,  of  electric  trains  is  as  heavy  and  substantial  as  the  one 
to  be  built  here.  Mr.  Bion  J.  Arnold's  proposed  steel  and  concrete 
solid  floor  structure  for  the  Chicago  elevated  roads  described  in 
the  Railroad  Oazette,  April  21.  1905,  is  perhaps  a  more  substan- 
tial and  noiseless  design,  but  it  has  not  as  yet  been  tried.  With 
the  ballasted  floor  used,  it  was,  of  course,  necessary  to  make  care- 
ful provision  for  waterproofing  the  entire  deck  and  for  carrying 
off  such  water  as  would  collect  from  rains  and  melting  snow. 
These  details  will  be  referred  to  later. 

The  general  design  of  the  structure  consists  of  longitudinal  lat- 
tice girders  50  ft.  long  supported  on  two  rows  of  built-up  columns 
with  plate  girder  floor-beams  every  10  ft.  carrying  a  steel  trough 
floor  on  which  the  concrete  floor  and  the  ballast  is  laid.  The  col- 
umns are  made  up  of  two  15-in.,  33-lb.  rounded-corner  channels, 
one  web  plate  14  in.  x  %  in.,  and  four  angles  4  in.  x  3%  in.  x  %  in. 
The  rows  of  columns  are  spaced  24  ft.  apart,  center  to  center,  and 
the  columns  in  each  row  are  spaced  uniformly  50  ft.  apart,  center 
to  center.  The  round-cornered  channels  are  placed  with  the  flanges 
turned  in  so  that  the  columns  have  a  smooth  exterior  with  no 
projections. 

The  lattice  girders  are  50  ft.  long  and  rest  on  the  column  caps 
which  extend  up  2  ft.  6  in.  below  the  backs  of  the  top  chord  angles. 
The  drawings  show  the  material  of  which  the  different  members 
are  built  up  and  the  heavy  gusset  plate  and  clipped  angle  connec- 
tions used.  The  light  bent  angle  brackets  at  the  columns  add  to 
the  longitudinal  stiffness  of  the  structure.  An  interesting  detail, 
not  shown  on  the  drawing,  is  the  method  of  fabricating  the  bottom 
chords  of  the  trusses  which  are  made  up  of  two  6-in.  x  6-in.  x  i/o-in. 
angles  and  double  cover  plates  14  in.  x  %  in.  The  two  anglesare 
separated  %  in.  and  the  space  in  between  is  filled  to  within  Va  in. 
of  the  top  of  the  angles  with  cement  mortar  composed  of  three 
parts  of  sand  and  one  part  Portland  cement.  The  remaining  %  in. 
of  depth  is  filled  with  Iron  Bark  cement  to  keep  out  water. 

The  standard  depth  of  the  longitudinal  girders  is  6  ft.  10%  in. 
back  to  back  of  flange  angles,  and  the  minimum  head  room  be- 
tween the  surface  of  the  pavement  and  the  bottom  chord  as  estab- 
lished by  a  city  ordinance  is  14  ft.  The  girder  construction  at  the 
stations  will  be  referred  to  subsequently. 

The  floor  system  consists  of  34-in.  plate  girder  floor-beams 
spaced  every  10  ft.  resting  on  the  inside  flange  of  the  bottom  chord 
of  the  longitudinal  girders  and  riveted  to  the  verticals.  At  the 
columns  the  floor-beams  are  riveted  to  the  inside  channel  of  the 
column   with   connecting   angles  and    further   supported   by   curved 


brackets  made  up  of  a  %-in.  web  plate  and  light  flange  angles. 
The  steel  trough  floor  rests  on  the  top  flange  of  the  floor-beams. 
It  is  made  up  of  15-in.  x  %-in.  top  plates,  v's-in.  Z-bars  and  special 
dished  plates  for  the  bottoms  of  the  troughs.  The  enlarged  detail 
shows  the  method  of  lapping  the  joints  to  make  them  waterproof. 
At  intervals  of  about  3  ft.  holes  lV4-in.  in  diameter  are  punched 
in  the  dished  plates  with  a  projecting  lip  on  the  under  side  to  'Irain 
off  any  water  that  may  percolate  through  the  concrete  floor.  The 
projecting  lip  on  the  holes  forms  a  drip  for  the  water  and  pre- 
vents it  from  running  along  on  the  under  side  of  the  troughs  and 
injuring  the  paint  on  the  steelwork.  At  the  junction  of  the  dished 
plates  with  the  floor-beams  short  lengths  of  light  angle  iron  are  riv- 
eted on  the  under  .side  of  the  top  flange  of  the  floor-beam  to  act  as 
drips  for  any  water  which  may  leak  through.  Water  dropping  off 
of  these  angles  will  clear  the  bottom  flange  and  will  not  run  down 
the  web  plate  or  across  the  flanges  to  the  columns.  A  detail  of 
this  is  shown  on  the  drawings. 

The  trough  floor  is  covered  entirely  over  with  concrete  having 
a  minimum  thickness  over  the  top  plates  of  4  in.  This  concrete 
floor  slopes  3  per  cent,  from  the  sides  to  a  gutter  in  the  center 
running  the  length  of  the  structure.  Where  the  structure  is  ob  a 
grade  of  1  per  cent,  or  more,  this  gutter  is  given  the  same  grade 
as  the  track,  but  where  the  structure  has  a  grade  of  less  than  1 
per  cent.,  the  gutter  is  given  a  grade  of  at  least  1  per  cent,  by  local 
inclination  between  the  column  bents.  At  each  column  bent  the 
water  collected  by  the  gutter  is  led  by  a  pipe  through  the  floor 
to  a  light  channel  which  carries  it  down  and  out  to  a  collector  fast- 
ened to  the  column  from  which  a  down  spout  leads  to  the  pave- 
ment. The  concrete  is  retained  at  the  sides  by  a  15-in.,  33-lb.  fascia 
channel,  the  top  flange  of  which  forms  a  metal  finish  and  pre- 
vents the  thin  wall  from  being  cracked  or  broken.  To  hold  the  con- 
crete  against   the   vertical    surface   stud   bolts   wrapped   with   wire 


Part   Plan   of  Steel  Trough   Floor. 

are  inserted  in  the  web  of  the  channel  at  frequent  intervals  and 
the  concrete  surrounds  their  projecting  ends.  Steel  wire  cloth  re- 
inforcement is  also  laid  across  the  entire  width  of  the  concrete 
floor.  At  the  expansion  joints  which  are  spaced  150  to  200  ft.  apart 
the  concrete  is  confined  by  steel  plate  dams  and  the  wire-wrapped 
stud  bolts  are  used  on  these  vertical  surfaces  also.  The  ballast 
under  each  track  is  held  in  place  transversely  by  the  concrete  wall 
next  to  the  fascia  channels  and  by  a  low  wall  next  to  the  central 
gutter.  Where  the  track  is  on  a  2  per  cent,  grade  or  more,  trans- 
verse ridges  are  formed  in  the  concrete  bed  to  prevent  creeping  of 
the  ballast.  The  top  of  the  concrete  bed  is  given  a  granolithic  finish 
1  in.  thick,  well  trowelled,  and  the  stone  ballast  is  laid  on  this  with- 
out other  waterproofing.  A  minimum  depth  of  ballast  of  5  in.  has 
been  specified  to  prevent  any  injury  to  the  top  surface  of  the  con- 
crete when  tamping. 

A  plank  floor  gangway  is  carried  along  each  side  of  the  struc- 
ture about  2  ft.  above  the  level  of  the  rails.  It  is  supported  on 
curved  angle  brackets  attached  on  the  outside  of  the  longitudinal 
trusses  opposite  the  floor-beams.  The  inner  edge  rests  on  the  top 
chord  of  the  trusses.  For  protection  a  pipe  railing  is  added  and 
particular  attention  has  been  paid  to  the  design  of  all  the  connec- 
tions for  this  railing  to  prevent  any  joints  from  getting  loose  and 
rattling.  The  drawings  also  show  a  trolley  pole  supported  on  a 
heavy  bracket  riveted  to  the  columns.  This  will  be  omitted  on  the 
structure  for  the  present  and  power  will  be  supplied  to  the  trains 
from  third  rails  mounted  between  the  tracks.  The  feed  cables  will: 
be  carried  under  the  trough  floor  and  will  be  connected  to  the  third 
rails  with  feeder  wires  running  up  through  pipes  set  in  the  con- 
crete floor. 

The  specifications  covering  the  painting  of  the  steel  work  con- 
tain a  number  of  novel  clauses.  Thev  are  reprinted  here  almost 
in  full. 

The  paint  to  be  used  on  the  structure,  both  at  the  shops  and 
in  the  field,  shall  be  as  designated  by  the  chief  engineer. 

It  is  to  be  understood  that  the  requirements  for  yorkmanship' 
for  the  palming  at  the  shops  and  in  the  field,  will  be  strictly  en- 
forced, and  the  contractor  shall  give  such  detailed  instructions  as; 
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are  required  to  facilitate  procuring  the  high  grade  of  work  pre- 
scribed. The  prohibition  of  painting  during  wet  weather  on  wet 
surfaces,  and  during  freezing  weather,  may  entail  protracted  periods 
after  erection,  during  which  painting  will  be  suspended.  The  con- 
tractor is  hereby  required  to  take  cognizance  of  such  probable  de- 
lays and  make  all  necessary  allowances  therefor. 

When  the  general  painting  is  suspended,  field  rivet  heads,  the 
heads  of  nuts  or  bolts,  or  any  parts  of  the  structure,  where  the 
paint  may  have  become  abraded  or  damaged,  during  erection  or 
during  transit,  shall  be  touched  up  to  cover,  so  that  none  of  the 
structure  shall  become  rusty.  In  all  cases  where  painting  is  re- 
sumed after  suspension,  all  rust  which  may  have  accumulated, 
shall  be  thoroughly   cleaned  off  before  any  paint   is  applied. 

Proprietary  paints  shall  be  brought  to  the  shop  and  site  in 
the  original  packages,  unopened,  and  shall  not  be  adulterated  by 
the  addition  of  any  substance  whatever.  Should  any  thinning  be 
necessary,  it  shall  only  be  done  with  materials  supplied,  or  ap- 
proved by  the  manufacturers  of  the  respective  paints,  and  shall  be 
used  in  accordance  with  their  directions.  The  packages  shall  not 
be  opened  or  used  until  they  have  passed  examination  and  been 
marked  by  the  inspector. 

Material  received  at  the  shops,  and  which  is  not  immediately 
used,  shall  be  protected  from  rusting.  In  the  case  of  plates  they 
may  be  piled,  the  top  and  bottom  plates  and  the  edges  of  all  the 
plates  to  be  oiled  with  pure  raw  linseed  oil. 

Before  leaving  the  shop  the  work  shall  be  thoroughly  cleaned 
from  dirt,  loose  scale,  rust,  machine  oil  or  other  adhering  substances 
by  the  use  of  steel  brushes,  steel  scrapers,  sandpaper,  and  other 
tools  or  appliances,  as  may  be   necessary  to   thoroughly  clean   the 


painted  thoroughly  by  using  a  piece  of  cloth  instead  of  a  brush. 

Before  any  field  painting  is  done,  the  work  shall  be  thoroughly 
cleaned  in  advance  of  the  application  of  any  field  paint. 

The  heads  of  rivets  driven  in  the  field,  and  the  heads  and  nuts 
of  all  bolts  shall  receive  a  coat  of  paint  in  advance  of  the  two 
general  coats  after  thorough  cleaning. 

All  of  the  shop  painting  which  may  receive  damage  during 
transit  or  erection  shall  be  properly  cleaned  and  painted  in  ad- 
vance of  the  application  of  the  two  general  coats.  Under  no  cir- 
cumstances shall  any  of  the  painting  be  done  in  wet  weather  or 
over  any  wet  surfaces,  nor  during  freezing  weather. 

All  work  damaged  during  or  after  painting  shall  be  repainted 
with  the  same  precautions  as  are  required  in  the  specifications  for 
the  original  work. 

The  eight  stations  on  the  elevated  line  are  all  essentially  alike, 
and  the  drawings  herewith  of  the  station  at  60th  street  show  the 
principal  dimensions  and  arrangement.  Wherever  possible  the 
grades  on  the  elevated  structure  on  each  side  of  the  station  have 
been  adjusted  so  as  to  provide  an  accelerating  and  retarding  grade 
at  the  station  for  both  ea.stbound  and  westbound  trains.  In  order 
to  preserve  the  minimum  head  room  of  14  ft.  under  the  floor  of 
the  cross-passages  the  platforms  are  necessarily  raised  higher  than 
the  level  of  the  larger  part  of  the  structure.  The  longitudinal 
trusses  under  the  stations  have  been  made  deeper  therefore,  in 
some  cases  having  a  depth  of  20  ft.  This  has  been  done  to  give  addi- 
tional stiffness  and  strength  to  the  structure  at  the  point  of  greatest 
sy-ain  due  to  the  stopping  and  starting  of  trains.  Where  the  deep 
trusses  are  used,  latticed  floor-beams  have  been  substituted  for  the 
standard  34-in.  plate  girders  to  give  additional  transverse  stiffness. 
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surface,  said  cleaning  to  closely  precede  the  painting,  and  be  subject 
to  the  approval  of  the  inspector. 

After  cleaning,  the  work  shall  receive  one  thorough  coat  of  the 
prescribed  paint,  thoroughly  applied  and  well  brushed  out  by  skilled 
workmen,  medium  sized,  round  bristle  brushes  to  be  used,  and  the 
work  subject  to  the  oversight  and  approval  of  the  inspector. 

The  painting  shall  be  done  under  cover,  and  no  painting  shall 
be  done  after  loading  on  cars,  nor  when  the  work  is  exposed  to 
freezing  weather,  nor  unless  the  metal  is  perfectly  dry. 

All  surfaces  of  metal  work  which  are  bolted  or  riveted  together 
to  remain  permanently  in  contact,  shall  receive  one  thorough  coat 
of  paint  before  being  put  together.  After  the  shop  coat  is  applied, 
the  metal  shall  be  protected  from  the  weather  until  the  paint  is  dry. 

No  metal  shall  be  shipped  until  the  inspector  has  pronounced 
the  paint  sufflciently  dry.  and  care  shall  be  exercised  in  handling 
or  temporary  storing  to  keep  wet  paint  free  from  dirt,  and  in 
handling  and  loading,  to  keep  painted  surfaces  from  contact,  by 
using  proper  packing  pieces  between  them. 

After  erection  all  metal  shall  receive  two  coats  of  paint,  to 
be  designated  by  the  chief  engineer,  each  coat  to  be  of  different 
tint,  so  as  to  be  readily  distinguishable.  Surfaces  that  will  be 
inaccessible  after  erection  shall  be  painted  before  being  placed  in 
position.  Care  shall  be  taken  to  work  the  paint  into  all  crevices, 
corners,  etc.  All  recesses  which  would  retain  water  or  through 
which  water  could  enter  must  be  filled  with  Iron  Bark  cement 
manufactured  by  Edward  Smith  &  Co.,  of  New  York,  before  receiv- 
ing the  final  painting.  Certain  apertures  shall  be  filled  with  Port- 
land cement  mortar,  covered  with  the  said  compound,  as  shown  in 
the  drawings.  The  Iron  Bark  cement  shall  be  heated  in  a  suitable 
vessel,  and  poured  by  means  of  a  spout  into  the  apertures,  and 
shall  not  be  smeared  or  spilled  over  the  work.  All  surfaces  so  close 
together    as    to    prevent   the    insertion    of    paint   brushes   must    be 


The  general  arrangement  of  the  stations  at  the  track  level, 
the  stairways  and  cross-passages  are  shown  in  drawings.  The  plat- 
forms are  350  ft.  long  and  10  ft.  wide,  and  will  accommodate  seven- 
car  trains.  Each  platform  has  two  stairways  leading  to  the  street. 
The  entrance  to  the  stairways  is  from  the  sidewalk  of  Market  street 
and  the  first  two  flights  lead  to  a  landing  at  the  level  of  the  cross- 
passages.  The  stairway  directly  ahead  leads  to  the  ticket  ofBce  on 
the  level  of  the  platform  and  the  other  stairway  is  for  the  exit  of 
passengers.  The  two  entrance  stairways  open  into  the  central  lobby 
of  the  station  building  and  at  the  top  are  flanked  by  ticket  offices. 
On  the  right  of  this  lobby  is  a  men's  waiting  room  18  ft.  6  in.  x  10 
ft.,  with  toilet  room  opening  off,  and  on  the  left  is  a  similar  room 
for  women.  The  platforms  are  covered  with  an  inverted  V  roof 
shed  for  their  entire  length,  the  roof  being  supported  by  two  rows 
of  columns  as  .shown  in  the  cross-section. 

The  station  building  is  supported  on  a  deep  longitudinal  lattice 
girder  resting  on  two  columns  62  ft.  9Vs  in.  apart,  center  to  center.  24 
ft.  out  from  the  main  columns  of  the  elevated  structure.  Lattice  floor- 
beams  connect  this  longitudinal  girder  with  the  track  girders.  The 
platforms  beyond  the  station  building  are  carried  on  separate  gird- 
ers supported  on  brackets  riveted  to  the  outside  of  the  main  columns 
to  avoid  vibration. 

The  foundations  for  the  columns  of  the  elevated  structure  pre- 
sented many  varied  and  difficult  problems.  West  Market  street, 
like  most  city  streets,  is  underlaid  with  a  network  of  conduits, 
sewers,  gas  and  water  pipes,  and  where  these  interfered  with  plac- 
ing the  foundations  it  would  have  been  a  tedious  and  expensive  job 
to  take  them  up  and  relocate  them  elsewhere  in  the  street.  There 
were  encountered,  also,  many  different  kinds  of  subsoil,  some  of 
which  made  unstable  bearings  for  foundations.  The  problem  was 
very  carefullj'  worked  out  from  data  secured  from  a  number  of 
sources  before  actual  work  wTas  b^gun  in  placing  any  concrete.     For 
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a  nunibci-  of  years  the  Board  of  Highway  Supervisors  of  Phila- 
delphia has  been  gathering  data  and  carefully  mapping  the  loca- 
tion of  the  sub-surface  structures  under  the  city  streets,  and  this 
data  wa.^  of  great  value  in  designing  the  foundations.  The  com- 
pany also  excavated  in  places  and  took  numerous  borings  to  ascer- 
tain the  nature  of  the  soil  under  the  pavement  and  the  location  of 
obscure  pipes,  etc.  Three  examples  of  standard  and  special  founda- 
tions aie  shown  in  the  accompanying  drawings.  The  standard 
foundation  shown  is  for  good  bearing  ground  holding  about  2i:j 
tons  per  square  foot.  It  is  built  of  concrete  with  a  square  base 
7  ft.  6  in.  X  7  ft.  6  in.  The  top  is  3  ft.  6  in.  x  3  ft.  6  in.,  and  is 
about  20  in.  below  the  surface  of  the  pavement.  Four  anchor  bolts 
I'S,  in.  in  diameter  are  bedded  in  the  concrete  20  in.  center  to  center 
in  each  direction.  At  the  bottoms  of  the  bolts  6-in.  x  6-in.  x  %-in. 
washers  are  placed  above  the  nuts.  To  provide  for  slight  inac- 
curacies in  the  location  of  the  bolts  they  are  encased  for  the  upper 
3  ft.  of  their  length  by  2ii-in.  double  lap  seam  pipe.  The  bottom 
of  the  pipe  is  closed  with  tapered  wooden  plug  and  the  top  is  closed 
with  a  similar  plug  which  can  be  removed  when  the  column  bases 
are  placed  and  the  pipe  filled  with  cement  mortar. 

One  of  the  drawings  shows  a  deep  foundation  built  around  a 
36-in.  sewer  which  was  under  the  row  of  columns.  The  footing  is 
carried  below  the  bottom  of  the  sewer  and  the  shaft  is  built  up 
around  the  side  of  it  with  reinforcing  rods  to  compensate  for  the 
eccentric  loading.  The  upper  portion  of  the  foundation  is  very 
similar  to  the  standard  design. 

Still  another  method  of  building  a  foundation  over  a  54-hi. 
sewer  directly  under  the  center  of  the  columns  and  quite  close  to 
the  surface  is  shown  in  the  third  drawing.  In  this  case  the  sewer 
was  completely  surrounded  with  concrete  walls.  A  double  grillage 
of  I-beams  was  used  to  transmit  the  load  from  the  center  to  the 
side  walls  and  thence  to  the  footing  below. 

The  proportions  of  the  concrete  used  for  the  foundations  were 
100  lbs.  of  Portland  cement,  3  cu.  ft.  of  fine  gravel,  coarse  sand 
or  stone  grit,  and  6  cu.  ft.  of  crushed  stone.  It  was  mostly  machine 
mixed  and  placed  fairly  wet.  The  tops  of  the  piers  were  all  trow- 
elled to  a  smooth  surface  for  a  bearing  for  the  column  bases.  Work 
on  the  foundations  was  begun  early  this  year  and  is  now  prac- 
tically completed.  As  each  pier  was  finished  it  was  back  filled  an* 
the  street  pavement  replaced  so  that  traflSc  has  not  been  greatly 
disturbed.  As  the  erection  of  the  steelw-ork  progresses  the  founda- 
tions will  be  uncovered  only  far  enough  ahead  so  as  not  to  delay  the 
placing  of  the  columns.  When  the  columns  are  placed  and  bolted 
down  with  the  anchor  bolts,  the  bases  will  be  surrounded  with  con- 
crete and  the  cast-iron  fenders  put  on.  These  are  made  with  open- 
ings in  the  top  so  that  they  may  be  filled  with  cement  mortar  after 
being  adjusted  to  their  proper  position. 

The  rolling  stock  for  the  Philadelphia  Elevated  will  be  very 
similar  to  the  latest  design  on  the  Boston  Elevated.  The  cars  will 
have  side  doors  and  wide  end  platforms  with  the  end  bulkhead  of 
the  car  omitted.  The  Sprague-General  Electric  system  of  mul- 
tiple-unit control  with  automatic  accelerator  will  be  used.  Xo  pro- 
vision has  been  made  for  an  express  service;  all  trains  will  be  run 
as  locals,  making  all  stops  at  stations. 

The  American  Bridge  Company  has  the  contract  for  the  fabri- 
cation and  erection  of  the  steel  work,  and  some  of  the  material  is 
now  being  shipped  but  as  yet  none  has  been  erected. 

For  the  information  contained  in  this  article  as  well  as  in  the 
previous  article  on  the  Subway  section  we  are  indebted  to  Mr.  Will- 
iam S.  Twining.  Chief  Engineer  of  the  Philadelphia  Rapid  Transit 
Company,  and  to  Mr.  Charles  M.  Mills,  Principal  Assistant  Engineer 
in  charge. 
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Convertible    Electric    Motor   Cars — Brooklyn    Heights    Railroad. 


The  Brooklyn  Heights  Railroad  Company  will  shortly  put  in 
service  ion  of  its  lP05-type  convertible  electric  motor  cars.  The 
order  for  these  cars  was  divided  as  follows;  The  Cincinnati  Car 
Co..  Cincinnati.  Ohio.  50;  the  Jewett  Car  Co.,  Newark.  Ohio,  25.  and 
the  Laconia  Car  Works,  Boston,  Mass.,  25.     These  cars  are  some- 


Half-Cross  Section   B.   R.  T.  Convertible   Motor  Car. 


Seating    Plan    of    B.    R.    T.    Convertible    Motor   Car. 
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what  similar  to  tlie  open  ears  wliicii  the  Brooklyn  Heights  Railroad 
Co.  designed  in  IWu,  and  which  were  described  in  the  Railroad 
Gazette  July  3,  lOoa.  It  is  claimed  that  this  1905  type  is  more  nearly 
a  convertible  car  and  will  mct't  the  conditions  in  winter  as  well  as 
in  summer  to  better  advantage  than  the  1903  type.  The  new  cars 
have  center  aisles  and  are  provided  with  comfortable,  spring  rattan- 
covered  cushion,  cross-seats;  are  well  ventilated  with  the  company's 
standard  type  of  monitor  roof,  are  well  lighted,  and  all  details  as  to 
strength  and  stability,  as  well  as  comfort  of  passengers,  have  been 
carefully  worked  out.  They  are  built  with  steel  underframes 
sheathed  with  wood  filling  pieces. 

The  center  sills  are  5-in.  I  beams  with  wood  fillers  and  extend 
to  the  platform  and  sill.  The  two  side  sills  are  of  4-in.  x  5-in.  x  %-in. 
an-Tles  and  extend  only  to  the  car  body  and  sill.  In  addition  to 
the  center  and  side  sills  a  steel  side  plate  20  in.  x  Vie  in-,  which  ex- 
tends the  entile  length  of  the  car  body,  is  bolted  to  the  side  sills. 
yellow  pine  floor  beams  3i,i  in.  x  4  in.  spaced  at  about  2  ft.  3  in. 
centers  are  supported  at  each  end  on  angles  riveted  inside  of  the 
side  sills.  The  bottom  frame  is  strongly  braced  diagonally  by  2-in. 
X  '.j-in.  flat  iron  bars.  These  bars  are  tightened  by  sieve  nuts  secured 
to  their  ends,  as  shown  in  the  illustration.  The  side  posts  are  of 
3-in.  X  S'i-in.  steel  T  bars,  and  are  spaced  29  in.  apart  center  to 
center.  The  3-in.  sides  of  these  posts  are  securely  riveted  to  the 
bottom  side  plate  of  the  bottom  framing  and  to  the  angle  along  the 
top  of  the  body  plate.  The  bolster  is  made  as  shown  in  the  detail 
illustration  and  is  provided  with  a  cast-steel  center  casting  and  cast- 
steel  side  bearings.  The  safety  chain  is  connected  to  a  safety  chain 
rod  Which   passes   through   the  bolster   and   to  the   end   of  the   rod 


is  secured   a  SVi-in.   x   Gin.   coil   spring  which   rests   in  the  safety 
spring  socket  which  is  secured  to  the  bolster  as  shown. 

The  roof  is  of  the  monitor  type;  it  is  of  tongued  and  grooved 
white  wood  and  is  covered  with  a  single  piece  of  No.  6  cotton  duck. 
The  roof  framing  is  made  up  of  steel  and  wooden  carlines.     There 
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Details  of  Bolster — Convertible   Motor  Car. 
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Front    View  of  Buffer 


Section    Through    Bottom    Floor    Framing — B.    R.    T.    Convertible 
Motor   Car. 


Detail   of  Curtain   Fixture. 
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is  a  copper  gutter  ov5r  the  from  and  at  each  side  of  each  hood  and 
over  each  motorman's  cab  window  to  prevent  water  from  dropping 
off  the  roof  on  the  cab  windows  or  on  passengers  going  from  car 
to  car.  The  floor  is  of  Southern  pine,  1V4  in.  thick,  tongued  and 
grooved  and  laid  longitudinally  with  two  trap  doors  at  the  motor 
end  of  the  car.  The  false  floor  is  of  ol'o-in.  x  %-in.  square-edge 
maple.  The  under  side  of  this  fioor  is  protected  by  a  layer  of 
transite  V4  in.  thick. 

The  platforms  are  supported  on  the  two  5-in.  I-beam  center  sills 
which  extend  to  the  outer  edge  of  the  platform  end  sills,  and  by  two 
platform  sills,  each  formed  of  one  4-in.  I-beam,  with  wood  filler, 
running  from  the  platform  end  sill  to  the  bolster.  The  platform  end 
sill  is  of  white  oak  14io  in.  wide  x  6  in.  thick.  The  platform  floor- 
ing is  of  comb-grained  Southern  pine  1  in.  thick  x  3':;  in.  wide, 
with  square  edges.  Steps  at  each  side  of  each  platform  and  trap 
doors  covtring  the  steps,  with  a  rubber  bumper  on  the  car  body  and 
a  brass  catch  to  hold  the  trap  doors  up  are  provided.  Each  platform 
is  equipped  with  two  Pitt  gates  and  one  of  the  company's  standard 
lattice  safety  gates. 

For  summer  service  the  sides  of  ihe  cars  are  left  entirely  open 
except  for  the  side  posts  and  the  movable  side  screen  frames.  These 
frames  consist  of  a  ^i-in.  x  I'A-in.  wrought  iron  frame  25  in.  wide 
by  3  ft.  S  in.  high,  having  six  '^-in.  iron  rods  placed  horizontally  at 
about  7  in.  centers.  In  winter  these  frames  are  taken  out  and  re- 
placed by  side  sashes.  The  side  sashes,  as  well  as  the  side  screens, 
are  held  in  place  by  malleable  iron  retainers  secured  to  the  side  post 
by  bolts,  as  shown  in  the  detailed  illustration.  In  winter  ample 
ventilation  is  secured  by  the  side  and  end  ventilators. 

The  inside  finish  of  the  car  is  of  cherry  in  natural  color  and  the 
headlining  is  of  three-ply  hard  wood  aggregating  about  'j  in.  in 
thickness.  The  side  curtains  are  all  equipped  with  a  specially  de- 
signed curtain  fixture,  a  detailed  drawing  of  which  is  shown.  The 
projecting  lug  and  the  retaining  strip  make  it  impossible  for  a  pas- 
senger to  dislodge  the  bottom  part  of  the  fixture  from  its  runners. 

The  total  seating  capacity  of  each  car  is  60  and  each  car  is 
equipped  with  two  special  B.  R.  T.  car  heaters,  one  on  either  side 
the  motorman's  cab.  and  24  Consolidated  No.  192  single  coil  heaters. 
The  cars  will  be  lighted  by  25,  16-c.p.  lamps.  There  are  seven  lights 
in  the  clerestory  and  seven  beneath  the  lower  deck,  as  well  as  four 
on  the  two  platforms.  These  latter  are  controlled  by  switches,  so 
that  they  can  be  thrown  to  the  marker  lights,  or  the  markers  cut 
out  and  the  platforms  lighted.  Peckham  No.  40  motor  trucks  are 
used  under  the  cars,  this  type  having  been  adopted  some  time  ago 
as  standard  on  the  Brooklyn  elevated  lines.  The  motors  are  of  the 
Westinghouse  50-L  type  of  150  h.p.  each.  Two  motors  are  used. 
Both  are  mounted  upon  one  truck  at  one  end  of  each  car.  thus  making 
two  driving  axles  per  car  and  on  the  same  truck.  The  Westinghouse 
electro-pneumatic,  multiple-unit  control  is  used.  The  air  brake 
equipment  consists  of  the  regular  standard  New  York  10-in.  cylin- 
ders with  quick  action  triple  valve  and  special  "Brooklyn  Heights" 
motorman's  valve  and  Westinghouse  Traction  Brake  Company's  No. 
D — 2  E  G  compressors  and  governors. 

Some  of  the  general  dimensions  of  the  car  are  as  follows: 

Length  over  platforms    in  '''  ^-  '"' 

over  end  sheathing 40         .->  ^ 

between  centers  of  trucks •3 J   ,^     o    _ 

from  center  of  truck  to  end  of  platform 7       SV=!_^ 

"         from  end  of  body  to  end  of  platform 4    _     3    ^ 

Width  over  sills  (about)    |  .,     6    , 

"       over  sheathing    g  .,     ' 

"       over   drip   rails    »  „  %^„ 

Height,  bottom  of  sill  to  top  of  rail  »  „  f  %,. 

rail  to  bottom  of  sill   3  „  1%„ 

rail  to  top  of  roof  S  .•     I  .. 

Truck,   wheel  base    °  „     *  ., 

total  wheel  base ^^       ^"  ,. 

"       diameter  of  wheels ^f 

The  cars  were  designed  by  the  railroad  company,  and  we  are  in- 
debted to  its  Mechanical  Engineer,  Mr.  R.  C.  Taylor,  for  the  drawings 
and  information.  •_ 

The  Cost  of  Locomotive  Operation. 
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WASTE. 

This  is  the  smallest  item  of  those  accounts  regularly  kept  by  rail- 
roads; in  fact,  it  is  so  insignificant  that  it  is  now  usually  classed  under 
the  general  head,  -lubrication  '  or  "oil  and  waste."  Notwithstanding, 
it  is  a  subject  of  considerable  importance  in  its  proper  application 
and  use.  as  the  liability  of  hot  boxes  and  consequent  train  delays  de- 
pends very  materially  upon  the  kind  of  waste  used  and  the  method 
employed  in  packing  the  cellars.  Very  often  a  freshly  packed  box 
will  not  run  as  cool  as  one  that  has  been  running  for  several  days, 
and  a  good  rule  is  to  leave  it  alone  until  it  shows  signs  of  heating. 
The  proper  amount  of  inspection  to  determine  that  the  waste  is  suf- 
ficiently oily  and  that  it  is  in  contact  with  the  journal  is.  of  course, 
perfectly  proper,  but  if  the  packing  is  in  good  shape  it  had  better 
not  be  disturbed.     The  driving  boxes  of  a  high-speed  locomotive  are 


extremely  sensitive,  and  while  some  will  run  for  months  without 
giving  any  trouble,  others  cause  annoyance  continuously.  This  is 
ordinarily  due  to  some  defect  in  material  or  finish,  but  it  is  often 
very  hard  to  remedy. 

Quality. — There  are  nearly  as  many  kinds  of  waste  as  lubricants, 
and  they  are  sold  at  as  many  prices.  Ordinary  cotton  waste  is  per- 
haps the  cheapest,  costing  3  or  4  cents  a  pound.  Wool  waste  is 
more  expensive  by  50  or  100  per  cent.,  and  there  are  places  where 
one  will  not  answer  for  the  other.  For  instance,  wool  waste  should 
be  used  in  driving  box  cellars,  as  its  elasticity  keeps  it  against  the 
journal,  where  ordinary  cotton  waste  lies  "soggy"  in  the  bottom. 
Steel  wires  are  sometimes  mixed  with  waste  to  give  it  life,  and  help 
to  maintain  it  in  contact  with  the  journal;  in  other  cases  hai«iis 
used,  also  asbestos  fibres.  Certain  patented  packings  cost  as  much 
as  12  cents  a  pound,  and  may  or  may  not  be  worth  the  price,  depend- 
ing upon  the  general  results  obtained. 

Wool  waste  is  not  suitable  for  the  tops  of  driving  and  truck 
boxes,  where  cotton  waste,  on  account  of  its  "deadness,"  lies  on  the 
box  and  prevents  the  dust  and  dirt  penetrating  to  the  bearing,  while 
not  interfering  with  the  application  of  oil.  as  it  holds  it  and  permits 
it  to  percolate  through  the  waste  to  the  cavities,  and  so  to  the  bear- 
ing. Where  grease  is  used,  however,  waste  is  not  needed,  as  the 
former  has  ample  body,  and  it  is  held  a,gainst  the  revolving  parts  by 
pressure,  either  by  a  screw  plug,  as  in  rod  cups,  or  by  springs  when 
used  in  driving  boxes. 

Waste  used  in  cellars  and  journal  boxes  should  be  thoroughly 
soaked  in  oil  and  the  surplus  allowed -to  drain  oft  before  it  is  used 
as  packing,  and  the  proper  knives,  etc..  are  needed  to  apply  it  to 
the  journal.  This  is  fully  as  important  as  the  question  of  quality, 
and  the  service  obtained  depends  upon  the  faithful  performance  of 
this  work. 

Waste  used  for  wiping  parts  of  engines  may  be  the  cheapest  kind 
of  cotton  waste — in  some  places  rags  are  .used  for  this  purpose,  and 
probably  quite  as  satisfactorily,  as  nearly  any  soft  material  will 
answer  for  this  work. 

Quantity. — After  the  boxes  have  been  properly  packed  the  amount 
required  for  regular  maintenance  is  small,  and  the  best  way  is  prob- 
ably to  include  it,  as  far  as  cost  is  concerned,  under  the  general  head 
of  "oil  and  waste."  From  a  report  of  the  Chicago  &  North-Western 
Railway,  rendered  when  the  oil  and  waste  were  charged  separately, 
the  cost  varied  on  different  divisions  from  1-10  to  %  that  of  oil,  the 
average  for  the  whole  road  being  1-7;  that  is,  where  the  oil  cost  ?2.10 
per  1,000  engine-miles,  the  waste  amounted  only  to  30  cents  for  the 
same  distance.  The  oil  and  waste  should  ordinarily  vary  propor- 
tionately for  engines  of  different  size,  so  that  if  we  take  the  waste 
at  one-seventh  of  the  cost  of  oil,  we  cannot  be  very  far  from  the 
truth.  With  grease  so  little  waste  would  be  needed  that  it  may 
be  omitted.  We  should  then  obtain  the  total  cost  of  oil  and  waste 
per  1,000  engine-miles  approximately  as  below: 

With  With 

Engine.  Service.  Cyl.  diam.  ^"^te.         Sjease. 

Simple Passenger   1"   or   18  in.  *lg2  *V?2 

Freight    1"    "     18  "  1-88  1.1^ 

Passenger   19    "    20"  1.90  1.08 

Freight 19    "    20"  2.36  1.41 

Passenger      21     "    22  "  2.54  1.4o 

■.:::::Freight  .;:.:.:::.....  21  -  22-       s.oe       i.s4 

Compound.  . .  . Passenger    16  and  26  "  2.08  1.18 

....Freight    16    "    26"  2.o0  1.49 

•'  ....Passenger    1"     "    28   "  2.54  1.4.5 

Freight    17     "     2S  "  3.06  1.84 

These  figures  compare  tolerably  well  with  practice.  In  Novem- 
ber, 1899,  the  average  cost  of  oil  and  waste  per  thousand  miles  was 
$2.40  on  the  Chicago  &  North-Western,  no  engines  having  larger  than 
20-inch  cylinders.  In  February,  1903.  the  Lake  Shore  averaged  $2.90 
for  freight  and  $3.20  for  passenger  engines.  This  road  has  some 
very  powerful  passenger  locomotives,  and  that  these  have  put  up  the 
cost  is  evident  from  the  fact  that  the  year  previous  the  same  item 
amounted  only  to  $2.70.  For  the  years  1901  and  1902  the  Santa  Fe 
figures  were  $2.29  and  $2.40.  all  classes  of  service  averaged,  a  num- 
ber of  heavier  locomotives  having  been  added  during  this  time. 

While  the  cost  of  lubrication  naturally  increases  with  the  size 
of  the  engine,  it  must  be  remembered  that  more  work  is  done,  and 
when  reduced  to  a  ton-mile  basis,  upon  which  profits  are  figured, 
the  results  may  look  very  different.  Thus  for  a  main  line  and  a 
branch  division  of  the  Santa  Fe  during  January.  1903,  with  average 
tons  back  of  engine  of  702  and  416,  respectively,  the  cost  of  oil  and 
waste  per  1,000  engine-miles  was  $2.80  and  $2.40.  but  the  cost  per 
1,000  ton-miles  was  .40  and  .58  cents.  Here  we  find  an  increase  of 
the  main  line  over  the  branch  engines  of  16  per  cent,  per  engine- 
mile,  but  a  decrease  of  30  per  cent,  per  ton-mile,  which  is  certainly 
the  most  accurate  basis  of  comparison  of  the  two. 

As  above  stated,  we  cannot  take  these  figures  for  oil  and  waste 
as  accurate  for  any  particular  road,  as  there  is  always  a  great 
variation  between  the  highest  and  lowest  figures;  but  in  estimat- 
ing the  comparative  cost  of  operation  of  various  sizes  of  locomotives 
they  should  represent  the  facts  close  enough  for  general  purposes. 
If  the  cost  or  quality  of  the  oil  is  different  from  what  we  have  as- 
sumed, the  final  figures  w^ould  need  adjustment,  but  most  roads  are 
now  using  the  same  kind  of  oil  on  locomotive  equipment   through- 
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out  the  country,  so  that  there  should  be  little  need  of  modification  in 
the  values  given. 

Many  roads  keep  an  account  of  the  cost  of  lubrication  by  in- 
dividual onginemen,  and  if  one  is  extravagant  he  is  asked  to  explain 
the  reason.  A  new  box,  or  refitted  rod,  is  often  a  cause  for  in- 
crease in  lubrication,  but  it  should  average  up  for  the  same  service 
in  one  or  two  months. 

TOOLS. 

The  tools  usually  supplied  to  locomotives  include  not  only 
hammer,  wrenches  and  chisels,  but  the  various  assortment  of  oil 
cans,  lanterns,  signals,  scoops,  firing  bars,  torches,  etc.  While  not 
strictly  tools,  they  are  included  under  this  general  designation. 
After  the  engine  is  once  equipped,  the  cost  of  maintenance  should 
be  very  small  indeed,  but  in  reality  it  is  often  quite  large,  and  the 
amount  does  not  bear  any  relation  to  the  size  of  the  engine,  but 
rather  to  the  disposition  of  the  men  upon  the  engine. 

It  is  important,  in  the  first  place,  that  the  tools  should  be  made 
of  the  proper  material.  Perhaps  the  greatest  wear  comes  upon  the 
scoop  or  coal  shovel.  Some  roads  have  specifications  for  these 
scoops,  defining  the'  weight,  i-ize  and  quality  of  material  to  be  used, 
actually  designating  the  chemical  composition  of  the  steel  of  which 
the  scoop  is  made,  and  the  method  of  riveting  it  to  the  handle. 
While  these  scoops  do  not  cost  very  much,  on  account  of  the  large 
number  used,  it  is  important  to  see  that  they  are  not  maltreated. 
For  this  reason  it  is  customary,  when  a  fireman  needs  a  new  one, 
to  make  him  bring  in  the  old  one  as  evidence  that  it  has  not  been 
ruthlessly  destroyed.  Before  this  was  done,  it  was  quite  common 
for  the  shovels  to  disappear  altogether — they  would  either  go  into 
the  firebox  (of  course,  accidentally;)  or  land  in  the  ditch  along- 
side of  the  track.  The  oil  cans  are  apt  to  be  very  short  lived,  unless 
made  of  heavy  material.  One  and  two-gallon  tin  supply  cans  are  of 
little  service,  as  the  necks  get  broken  off  and  the  sides  knocked  in 
with  very  short  service.  This  can  be  improved  by  the  use  of  sheet 
steel  cans,  which  are  now  placed  upon  the  market.  Sometimes 
torches  are  given  out  at  a  surprising  rate.  The  writer  recollects  one 
case  where  the  company  had  adopted  a  new  pattern,  which  took 
the  fancy  of  the  men  so  quickly  that  the  old  models  were  thrown 
into  the  ditch  or  broken  intentionally,  so  that  the  new  style  might 
be  obtained. 

Marker  lamps  are  often  damaged  by  being  used  as  a  foot-step 
in  reaching  the  headlight,  and  it  seems  like  a  business  proposition 
to  make  everything  about  a  locomotive  strong  enough  for  a  man  to 
stand  upon. 

One  road  furnished  eajch  locomotive  with  expensive  traversing 
jacks,  that  is,  a  screw  jack  mounted  on  a  base  upon  which  it  could 
be  moved  by  means  of  a  screw  and  ratchet.  They  were  so  seldom 
used  that  tlie.v  were  generally  rusty  and  inoperative,  and  cost  a 
considerable  sum  to  put  them  in  order  at  frequent  intervals. 

The  small  tools  should  be  kept  locked  up  in  metal  boxes  upon 
the  tender,  or  turned  in  after  each  trip  to  the  care  of  an  attendant. 
Some  roads  check  up  the  tools  turned  in  after  each  trip,  and  if  any 
are  short  or  broken  hold  the  engineer  to  account  for  same.  This  en- 
courages care  on  the  part  of  the  engineman.  and  reduces  materially 
the  cost  of  such  supplies,  but  on  the  other  hand,  it  means  an  outlay 
for  the  wages  of  such  inspectors.  Where  engines  are  assigned  to 
one  or  two  crews,  there  is  generally  little  trouble  about  loss  of 
tools,  unless  they  are  actually -stolen  from  the  box.  This  is  not  an 
uncommon  feature.  An  official  of  the  Pennsylvania,  while  traveling 
in  Ireland,  is  said  to  have  met  a  man  one  night  carrying  a  lantern 
on  which  were  moulded  the  letters  P.  R.  R.,  indicating  that  the 
bearer  was  a  "Pretty  Rough  Rascal"  in  actuality. 

Where  pooling  exists,  it  is  very  necessary  to  keep  strict 
watch  over  the  engine  tools,  as  they  will  be  distributed  about  the 
road  regardless,  and  engines  will  go  out  without  the  proper  equip- 
ment, and  in  case  of  trouble  much  delay  and  inconvenience  will 
ensue. 

As  may  be  surmised  from  the  foregoing,  it  would  be  impossible 
to  give  a  figure  for  the  maintenance  of  locomotive  tools  that  would 
have  anything  like  a  general  application.  It  will  vary  more  with  the 
section  of  the  country  and  the  type  of  men  employed  than  with  the 
size  or  style  of  the  engine.  When  ^he  men  are  naturally  careful, 
the  cost  should  be  insignificant.  Where  they  are  unruly  and  care- 
less, the  figures  may  run  quite  high.  One  road  kept  account  of  the 
supplies  furnished  to  the  individual  enginemen,  and  prepared  a 
statement  each  month,  giving  the  expense  in  this  line  by  each  man. 
In  those  cases  where  the  withdrawals  seemed  excessive  or  above  the 
average  he  was  asked  to  explain  and  improve  his  methods.  It  is 
only  by  constant  surveillance  that  these  costs  can  be  kept  down  to  a 
reasonable  fi.gure.  and  this  requires  eternal  vigilance. 

As  it  is  customary  to  include  tools  and  miscellaneous  supplies 
under  one  head  in  the  accounts  of  railroads,  the  actual  cost  to  be 
allowed  will  be  worked  up  together  with  the  items  includfed  under 
the  next  heading. 

MIS'CEIXANEOUS. 

The  miscellaneous  supplies  ordinarily  include  the  various  tools 
whi'h   we  have  just    discussed,   and   other   movable  articles  which 


usualy  go  with  the  locomotive,  such  as  lampblack,  packing  material, 
sand,  soap,  switch  keys,  metal  polish,  torpedoes,  etc.;  in  fact,  it 
generally  covers  all  the  articles  except  fuel,  water  and  lubricants. 
In  the  monthly  statements  of  locomotive  expenses  gotten  out  by 
many  roads,  water  is  often  excluded  altogether,  and  does  not  ap- 
pear in  such  statistics,  probably  being  charged  to  a  water  supply 
acc;->uii:,  although  it  properly  is  a  locomotive  operating  charge  just 
as  much  as  coal  or  oil,  but  it  is  probably  never  charged  individually, 
as  no  means  are  provided  to  ascertain  how  much  is  used  by  any 
engine  or  class  of  service.  As  witS  tools,  these  supplies  of  a  mis- 
cellaneous character  bear  little  ratio  to  the  size  of  the  engine,  but 
more  to  the  diligence  of  the  men. 

The  cost  of  "tools  and  supplies"  is  sometimes  stated  in  two 
ways — the  cost  per  "turn"  or  per  "engine  handled,"  which  means 
the  number  of  times  that  engines  come  into  the  roundhouse,  prac- 
tically the  number  of  trips  made,  and  the  cost  per  engine-mile  or 
ton-mile.  If  we  were  seeking  a  strict  basis  for  comparison,  we 
would  probably  find  that  a  combination  of  the  ton-miles  made  and 
the  number  of  trips  completed  would  be  required  for  our  founda- 
tion, as  they  both  affect  the  cost,  so  ordinarily  a  long  run  or  di- 
vision would  be  expected  to  cost  more  per  turn  and  less  per  ton-mile 
than  a  short  one.  This  is  apparently  borne  out  by  comparing  two 
contiguous  divisions  of  the  Chicago  &  North-Western,  where  the 
freight  traffic  is  nearly  the  same,  but  one  division  having  much 
longer  runs  than  the  other.  For  a  number  of  months  we  find  that 
the  charge,  "tools  and  supplies,"  is  smaller  per  ton-mile  for  the  di- 
vision with  the  long  runs  than  for  that  with  the  shorter  runs.  The 
figures  are  as  follows,  in  cents  per  1,000  ton-miles: 

, Per  1,000  ton-miles.-— > 

Short  runs .?0.0027  $0.0034  $0.0025  $0.0026  $0.0019  $0.0027  $0.0020 

Long  runs 0021        .0025       .0022       .0022       .0015       .0019       .0017 

The  tonnage  per  engine-mile  was  not  greatly  different  on  the 
two  divisions,  but  it  was  somewhat  in  favor  of  the  short  run  sec- 
tion, which  had  the  highest  costs. 

In  the  Railroad  Gazette.  February  19,  1904,  appeared  an  article 
by  C.  H.  Fry  on  costs  of  locomotives  at  terminals,  and  from  this 
we  find  that  the  supplies  are  given  for  one  road  at  one  cent  an  en- 
gine turned.  As  these  figures  are  the  same  throughout  the  turn 
included,  they  excite  some  suspicion,  especially  as  very  little  can 
be  put  upon  an  engine  for  this  amount.  This  is  more  than  likely 
the  cost  of  labor  connected  with  sanding  engines,  etc.,  rather  than 
the  cost  of  supplies  themselves.  By  figuring  over  several  statements 
it  seems  as  if  an  average  would  be  in  the  neighborhood  of  20  cents 
per  trip  for  tools  ana  supplies. 

Coming  now  to  the  cost  on  a  mileage  basis,  comparison  of  a 
number  of  statements  from  both  Eastern  and  Western  roads  reveals 
a  variation  of  from  .13  to  .34  cents  per  engine-mile,  with  the  average 
between  .20  and  .21  cents.  But  half  of  these  various  costs  lie  within 
10  per  cent,  variation  from  .20  cents,  so  that  if  we  consider  one-fifth 
of  a  cent  per  engine-mile  as  the  cost  of  "tools  and  supplies,"  we  are 
not  likely  to  be  far  from  the  truth,  although  individual  cases  may 
vary  considerably.  If  we  consider  that  a  locomotive  comes  into  the 
roundhouse  once  a  day  on  the  average,  and  makes  3,000  miles  a 
month,  or  100  miles  a  day  (which  is  not  far  from  the  ordinary  con- 
ditions in  this  country  I.  we  should  have  ii"  =  20  cents  per  trip, 
which  checks  with  our  former  assumption. 

Besides  the  regular  miscellaneous  articles  there  are  others 
which  may  or  may  not  add  to  the  expense  of  operation.  Oil  burning 
headlights  are  very  cheap  to  operate,  but  if  we  want  a  better  illumi- 
nation we  must  go  to  acetylene  or  electricity.  The  cost  of  operating 
these  lights  per  hour  seems  to  run  about  as  follows: 

Oil   %  cent     per  hour. 

Acetylene ^      "         "        " 

Electricity 2%  cents     "        " 

The  latter,  when  run  by  a  small  dynamo,  as  is  generally  the 
case,  exerts  its  influence  on  the  coal  pile,  and  with  fuel  costing 
$1.50  per  ton.  the  expense  will  be  about  as  given  above.  While  this 
is  the  most  expensive  as  far  as  actual  cost  of  operation  is  concerned, 
the  illumination  is  immensely  greater,  being  estimated  at  from  .50 
to  100  times  that  of  oil;  for  equal  quantities  of  light,  therefore,  it 
is  much  the  cheaper,  considering  illumination.  There  are  one  or 
two  disadvantages  connected  with  the  use  of  the  electric  headlight, 
however,  and  one  is,  if  for  any  reason  it  is  inoperative,  the  dark- 
ness seems  much  more  intense,  as  the  previous  illumination  was  so 
great.  If  the  apparatus  is  carefully  installed  and  maintained,  there 
need  be  little  of  this  trouble,  and  for  passenger  locomotives  there 
is  no  doubt  that  it  is  the  most  desirable  light.  On  double-track 
roads  it  occasions  certain  discomforts  to  engineers  of  opposing 
trains,  and  it  is  very  difficult  to  judge  the  distance  of  an  approach- 
ing train,  the  light  being  so  intense. 

In  warm  climates  the  acetyline  light  is  quite  satisfactory,  but 
in  the  north  it  is  subject  to  a  certain  amount  of  trouble  from  freez- 
ing. The  illumination  is  much  better  than  with  the  oil  lamp,  but, 
of  course,  it  cannot  approach  the  electric  arc. 

Steam  heat  applied  to  the  cars  of  a  passenger  train  and  sup- 
plied by  the  locomotive  is  another  item  of  additional  cost,  though 
quite  small.     In  some  tests  made  by  the  Gold  Car  Heating  &  Light- 
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ig  Co.  on  the  Northern  Pacific  Railroad  in  extremely  cold  weather, 
y  catching  the  drips  from  the  cars,  it  was  found  that  (12  pounds  of 
■ater  per  car  per  hour  were  obtained;  ordinarily  il  would  not  aver- 
ge  over  50  pounds,  so  that  if  we  assume  ten  pounds  of  coal  burned 
n  the  engine  per  car  per  hour,  in  addition  to  the  re.gular  amount 
eeded  for  moving  the  train,  we  will  be  on  the  safe  side.  With  10- 
ir  trains  this  would  be  only  100  pounds  per  hour,  and  while  it 
liould  not  be  noticeable  to  the  enginemen,  it  exists  and  must  be 
rovided  for.  Of  course,  if  there  are  leaks  in  the  train  pipe,  as 
jmetimes  occur,  especially  at  the  couplings,  the  amount  will  be 
icreased. 

Electric  lighting  of  trains,  whether  the  current  is  generated  by 
steam  engine  and  dynamo  in  the  baggage  car,  or  whether  the 
enerators  are  driven  by  the  axles  of  the  cars,  places  an  increased 
3al  consumption  upon  the  engine.  The  Northwestern  Limited 
-ains  between  Chicago  and  St.  Paul  were  lighted  by  the  former 
lethod.  the  current  in  use  during  the  evening  representing  about  15 
ilowatts,  or  20  horse-power.  If  each  car  is  lighted  with  600  candle- 
ower,  there  will  be  about  2, 400  watts  required,  or,  say,  3  horse- 
ower  per  car,  and  this  will  represent  in  round  numbers  about  15 
ounds  of  coal  per  car  per  hour.  Of  course,  this  figure  will  vary, 
ut  this  IS  perhaps  an   average  condition. 

Under  certain  conditons  there  may  be  other  items  to  which  we 
ave  not  specifically  referred,  but  while  they  cause  some  increase 
1  the  cost  of  operation,  it  is  not,  as  a  rule,  large.  These' figures  do 
ot  include  repairs  or  maintenance  of  any  of  these  special  appli- 
nces,  but  merely  the  amount  of  supplies  necessary  to  operate  them, 
'reight  trains  ordinarily  contribute  few  extra  drafts  upon  the  lo- 
omotive,  unless  it  be  in  the  matter  of  leaky  air-brake  pipes,  which 
as  been  referred  to  previously. 

There  will  be  an  extra  amount  of  water  used  to  correspond 
rith  this  the  coal  consumption  noted,  but  the  value  of  this  is  so 
light  that  it  would  be  a  useless  refinement  to  consider  it  for  our 
urpose. 

(To  be  continued.) 


A   Handsome  Passenger  Locomotive  of   1861. 


BY    C.    H.    CARUTHEKS. 

The  exigencies   of   the   Civil   War   early   made   serious   inroads 

pon  the  efficiency  of  the  rolling  stock  and  motive  power  of  many 

f  the  northern  railroads.     None  of  the  companies  realized  this  to 

greater  degree  than  the  Pennsylvania,  and  that  corporation  soon 


stroke  cutoff.  The  fuel  used  was  wood.  The  running-boards  were 
protected  by  stout  handrails  on  the  outside,  and  the  frames  from 
the  front  bumper  to  the  first  driving-box  pedestal  were  01  slab  type, 
about  9  inches  high.  The  driving  springs  were  two  in  number, 
one  on  a  side,  bracketed  at  the  center  to  the  side  of  the  boiler  im- 
mediately under  the  dome,  and  having  the  ends  connected  by  ad- 
justable posts  to  a  long  equalizer  which  rested  directly  over  the  tops 
of  the  boxes. 

As  rebuilt,  only  the  cylinders,  square-bottomed  smoke-box,  and 
first  three  rings  of  the  boiler  barrel  were  retained  from  the  original 
engine.  All  else  was  new.  The  firebox  was  made  longer  and  fitted 
with  Gill  &  Co.'s  smoke  condensin.g  device,  consisting  of  an  iron 
diaphragm  provided  with  water  circulation,  and  a  combustion  cham- 
ber about  30  inches  long  placed  in  the  tapering  ring  which  united 
the  boiler  barrel  to  the  new  roof-sheei  of  wagon  top  type.  The  de- 
flector occupied  practically  the  position  of  the  firebrick  arch  adopted 
later.  Drivers  66  inches  in  diameter  were  used,  and  frames  similar 
to  those  usjd  until  the  recent  introduction  of  those  made  of  cast 
steel  were  used  with  four  driver  springs,  but  the  equalizers  of 
these  were  placed  between  the  upper  and  lower  bars,  and  were  pivot- 
ed on  the  lower. 

*  The  hook  motion  gear  was  replaced  by  shifting  links  with  an 
underhung  reversing  shaft — an  arrangement  used  considerably  in 
those  days.  The  sand  boxes  were  two  in  number  and  placed,  one 
on  each  side  of  the  boiler,  behind  the  wheel  covers;  and  the  bell- 
frame  entirely  surrounded  the  bell  and  had  the  whistle  placed  upon 
its  top,  one  side  of  the  frame  being  cored  out  to  allow  steam  to  pass 
from  the  boiler  to  the  whistle. 

This  was  the  first  Pennsylvania  R.  R.  engine  to  have  the  tallow- 
cups  placed  in  the  cab.  and  the  connecting  pipes  entered  the  steam 
supply  pipes  instead  of  the  top  of  the  steam  chest.  The  cab  was 
elaborately  built  of  black  walnut  with  ash  window  sash,  and  was 
not  painted,  but  was  varnished  inside  and  out.  thus  showing  the 
beautiful  grain  of  the  wood  to  advantage.  The  "water-works"  were 
wofuUy  defective  and  during  three  years  of  their  retention  gave 
frequent  trouble.  In  rebuilding,  both  of  the  original  pumps  had 
been  removed,  and  were  replaced  by  a  single  adjustable  brass  in- 
jector of  the  original  Gifford  type  placed  vertically  behind  the  rear 
driving  wheel  on  the  right  hand  side  of  the  engine. 

The  straight  stack  shown  had  no  netting  or  spark  arrestor  of 
any  kind,  and  nine  months  after  the  engine  came  out.  was  replaced 
by  a  semi-balloon  type  designed  by  John  P.  Laird  and  used  by  the 
company  on  all  passenger  and  many  frei.ght  engines  until  1870.  The 
engine  was  painted  in  bright  colors:  vermilion  wheels,  center  panel 


Rebuilt  Pennsylvania  Passenger  Locomotive  Monongahela,   1861.* 


daced  large  orders  with  M.  W.  Baldwin  &  Co.,  and  orders  of  larger 
:ize  with  R.  Norris  &  Son  and  with  the  Rogers  Locomotive  and 
ilachiue  Works,  for  larger  and  more  efficient  engines  than  has  been 
ised  on  its  road,  and  it  also  began  to  overhaul  the  211  engines  in 
;ervice  at  the  beginning  of  1S61.  Forty-nine  of  these  engines  were 
imall,  and  a  number  of  the  49  were  about  worn  out,  but  most  of 
he  remainder  were  of  a  fair  size  for  that  period,  and  justified  the 
ixtensive  repairs  which  in  some  instances  almost  converted  them 
nto  new  engines.  The  prevailing  high  cost  of  materials  seemed  to 
nerit  retaining  even  a  very  small  part  of  the  engine  in  rebuilding, 
f  such  part  were  in  fair  condition. 

The  drawing  shows  an  engine  so  rebuilt  at  that  time,  partly  at 
Pittsburg  and  partly  at  Altoona,  which  went  into  service  in  its  new 
'orm  in  December.  1S61.  It  was  one  of  twelve  built  by  R.  Norris  & 
Son  in  1853  and  bore  that  firm's  construction  number  of  643.  Origin- 
illy  it  had  cylinders  16  inches  x  24  inches:  driving  wheels,  60 
inches;  and  weighed  about  57,000  lbs.  Its  boiler  was  of  flush-top 
type,  its  valve-gear  was  "V"  hook  type  with  an  independent  half- 


of  tender,  and  number  plate;  peach-blossom  wheel  covers  with  land- 
scapes in  the  centres;  and  the  whole  neatly  ornamented  with  strip- 
ing, arabesques,  and  lettering  in  gold  leaf.  It  compared  favorably 
in  service  with  larger  and  later  engines,  following  closely,  as  will  be 
noted,  modern  lines  of  practice,  and  was  only  retired  and  cut  off 
in  ISSl.  strange  to  say.  retaining  the  original  walnut  cab  placed  on 
it  twenty  yearsbefore.  but  of  course  painted  in  its  later  years  with 
the  company's  standard  black.  In  these  later  years  of  its  service 
(from  1868)  the  sand-boxes  were  removed  from  behind  the  wheel 
casings  and  were  replaced  by  a  round  one  of  standard  type,  set  on 
the  top  of  the  boiler;  the  single  brass  injector  was  replaced  by  two 
Sellers.  1876  type,  and  the  cast-iron  steam  chest  casings  with  panels 
containing  the  number  in  raised  figures  were  replaced  by  those  of 
standard  type.  Three  other  Norris  engines  w-ere  similarly  rebuilt 
on  the  same  lines  as  the  59,  except  that  one  retained  the  60-in.  driv- 
ing wheels  in  order  to  make  it  more  efficient  in  its  service  as  pas- 
senger helper  on  the  mountain. 


•Originally  built  l)v  Richard  Norris  &  Son..  Philadelphia,  in  1853.  Cyl- 
inders If.  in  bT  24  in':  first  drivers.  60  in.,  after  change,  66  in.  First  P. 
R  R  'engine  with  tallow  cjps  placed  in  cab.  The  pipes  from  cnps  entered 
steam  chest  through  the  admission  ports  and  will  be  noticed  just  below  valve- 
rod  glands.  Bell  and  whistle  in  one  fixture  and  sandbox  under  wheel  casing. 
One  injector  and  no  pumps. 


After  finishing  the  work  at  Port  Belgrano,  the  new  military  port 
ifi  Argentina,  which  has  a  dry  dock,  etc.,  the  Italian  engineer.  Luigl 
Luiggi.  has  returned  home,  and  has  been  appointed  State  Coun- 
cillor for  the  management  of  the  Italian  railroads. 
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Handling  Fast  Freight  on  the  Santa  Fe.* 


About  three  years  ago  tlie  .■Vtchison.  Topeka  &  Santa  Fe  put 
into  general  use  on  Its  main  line  trains  between  Chicago,  Galves- 
ton, Denver,  El  Paso,  San  l'"rancisco  and  San  Diego  a  system  of 
handling  all  high-class  and  special  freight,  known  as  the  Red  Ball 
system,  which  had  been  in  use  on  some  parts  of  that  road  since 
1892.  The  movement  and  tracing  of  freight  has  been  greatly  facili- 
tated by  the  change  and  the  auditor's  office  relieved  of  a  mass  of 
correspondence  relating  to  car  movements  and  delays.  The  list  of 
commodities  handled  under  this  system  includes  nearly  every  class 
of  general  merchandise  and  perishable  goods;  but  unless  by  special 
instructions,  or  in  order  to  fill  up  trains  to  the  tonnage  rating  of 
the  locomotive,  no  dead  freight,  such  as  lumber,  coal,  cotton,  wheat 
or  similar  classifications,  is  handled  in  Red  Ball  trains. 

Certain  of  the  more  important  stations,  about  60  in  all,  have 
been  designated  as  Red  Ball  billing  stations.  Each  of  these  sta- 
tions is  designated  by  a  letter  or  letters  and  is  assigned  a  series 
of  numbers  beginning  with  one  and  running  up  to  from  20  to  700, 
depending  on  the  number  of  loaded  ears  forwarded,  which  numbers 
are  used  in  numbering  the  envelopes  carrying  the  waybills  for  cars 
loaded  with  Red  Ball  freight.  Each  billing  station  uses  its  numbers 
consecutively,  commencing  with  the  lowest  number;  when  the  high- 
est number  in  the  series  assigned  has  been  reached,  the  serial  num- 
bers begin  over  again  with  one  and  this  is  repeated  indefinitely. 
Each  car  loaded  with  Red  Ball  freight  has  tacked  on  the  side  as 
a  destination  card,  a  card  7  in.  x  9  in.  with  a  large  red  circle 
printed  on  it.  These  cards  are  tacked  on  each  side  of  the  car.  On 
the  red  disk  is  printed  in  white  letters  the  number  of  the  train  in 
which  the  car  is  to  travel.  On  arrival  at  destination  these  cards 
are  removed. 

Accompanying  each  car  of  Red  Ball  freight  and  every  empty 
car  handled  as  Red  Ball  freight  is  a  Red  Ball  freight  envelope 
5  in.  X  11  in.  The  front  of  the  envelope  is  printed  with  copying 
ink  on  red  paper.  The  forms  used  are  substantially  the  same  as 
those  shown  for  the  Canadian  Pacific,  in  the  Railroad  Gazette,  Sept. 
23,  1904.  At  the  top  are  blank  spaces  for  filling  in  an  identification 
of  the  car  and  contents  and  instructions  tor  routing  to  destination. 
Below  these  are  blank  spaces  for  inserting  the  number  and  symbol 
of  the  train  in  which  the  car  is  traveling  and  also  the  symbol  letter 
and  serial  number  of  the  forwarding  station.  Blanks  are  also  left 
for  recording  the  weight  of  the  car  and  for  a  reference  to  the  reg- 
ular waybill.  At  the  bottom  are  printed  a  few  simple  instructions 
to  conductors  and  agents.  On  the  back  are  blank  spaces  for  enter- 
ing the  record  of  the  car's  movement.  Each  conductor  when  the 
car  is  turned  over  to  him  at  the  forwarding  point  or  at  a  division 
point  must  enter  in  the  space  provided,  the  number  of  the  train 
and  train  symbol,  station  taken  from  and  left  at,  date  and  signa- 
ture. When  loaded  cars  are  accompanied  by  the  regular  waybills 
all  of  the  waybills  for  the  car  are  enclosed  in  the  envelope. 

When  all  of  the  cars  containing  Red  Ball  freight  which  are 
to  gb  forward  from  any  station  in  one  train  are  ready,  the  envelope 
covering  the  car  for  the  nearest  destination  is  given  the  lowest 
symbol  number  and  envelopes  covering  cars  for  points  beyond  are 
given  successive  symbol  numbers  in  order.  For  example,  Chicago 
forwards  Red  Ball  freight  on  a  certain  train  as  follows:  One  car 
for  Joliet.  three  cars  for  Pekin.  five  cars  for  Galesburg  and  four 
cars  for  Nemo.  These  envelopes  would  all  bear  the  Chicago  symbol 
"C.  H."  and  the  opening  symbol  number,  which,  for  example,  is 
12.  would  be  given  to  the  car  for  Joliet;  13,  14  and  15  would  be 
given  to  Pekin;  16,  17,  18,  19  and  20  would  be  given  to  Galesburg, 
and  21,  22,  23  and  24  to  Nemo.  The  opening  number  ror  the  next 
envelope  of  Red  Ball  freight  from  Chicago,  regardless  of  destination, 
would  be  25. 

Trains  carrying  Red  Ball  freight  and  originating  at  Chicago, 
Kansas  City.  Denver.  Galveston,  San  Diego  and  Port  Richmond  are 
known  as  symbol  trains  and  bear  symbol  letters  showing  the  date 
of  departure  in  addition  to  the  train  number.  For  example,  train 
No.  33  leaving  Chicago  on  the  first  day  of  the  month  carries  the 
symbol  33A,  clear  through  to  San  Diego,  where  it  arrives  nine  days 
later.  The  same  train  leaving  on  the  second  day  of  the  month  is 
known  as  33B  and  so  on  for  each  day.  These  symbols  are  used  in 
reporting  the  trains  or  cars  in  the  trains  and  in  all  tracing. 

When  a  train  of  Red  Ball  freight  has  been  made  up  and  sent 
out  from  any  terminal,  the  envelopes  are  all  in  the  hands  of  the 
train  conductor.  The  agent  at  the  forwarding  point  reports  to  the 
Superintf  ndent  of  Transportation  all  cars  sent  forward  in  Red  Ball 
trains,  the  report  giving  all  symbol  letters  and  numbers.  It  is 
known  as  a  "Consist  Report"  and  is  made  by  telegraph  immediately 
after  the  car  has  gone  forward.  All  conductors  and  yardmasters 
handling  Red  Ball  freight  are  furnished  with  a  form  known  as 
"Set-out  Car."  In  the  event  of  a  car  being  set  out  of  a  train  of 
Red  Ball  freight  for  any  cause  this  form  is  made  out  giving  full 
information  about  the  reasons  for  the  delay.  It  is  a  distinctive  color 
and  is  mucilaged  on  the  back  so  that  it  can  be  pasted  on  the  face 


of  the  red  envelope  accompanying  the  car.  It  indicates  to  every 
one  that  the  car  has  been  delayed  by  being  set  out  and  must  not 
be  set  out  again  except  for  bad  order.  When  the  car  is  set  out 
between  terminals  the  conductor  makes  out  the  report  and  if  set 
out  at  a  terminal  yard  the  yardmaster  makes  it  out.  The  report 
with  the  envelope  attached  is  left  by  the  conductor  or  yardmaster 
with  the  telegraph  operator  at  the  point  where  the  car  was  set 
out  and  he  immediately  telegraphs  in  full  the  information  given 
thereon  to  the  Superintendent  of  Transportation.  If  the  freight  is 
transferred  to  another  car.  the  necessary  information  is  entered  on 
the  red  envelope  accompanying  the  shipment,  but  no  change  is 
made  in  the  original  symbol  letter  and  number;  this  identifies  the 
shipment  to  its  destination. 

A  form  known  as  "Delayed  Cars  Forwarded  Report"  is  used  by 
agents  and  yardmasters  to  report  by  wire  to  the  Superintendent  of 
Transportation  the  forwarding  of  all  cars  of  Red  Ball  freight  which 
have  been  delayed.  This  form  is  also  used  by  division  yardmasters 
in  reporting  the  forwarding  of  such  cars  delayed  for  whatever  cause 
when  not  sent  out  in  the  same  train  of  the  same  date  on  which  they 
arrive. 

As  a  train  of  Red  Ball  freight  proceeds  over  the  road  it  is 
reported  by  telegraph  to  the  Superintendent  of  Transportation  from 
certain  stations  designated  for  that  purpose.  These  reports  are 
made  out  on  a  form  known  as  a  "Passing  Report."  which  shows  the 
train  number  and  symbol,  station  symbol  and  serial  number  of  each 
car  in  the  train,  and  the  time  the  train  passed  with  any  detailed 
explanations  that  may  be  necessary  a'oout  the  cause  of  delays. 
When  the  train  or  cars  in  the  train  arrive  at  destination  the  con- 
ductor turns  over  the  red  envelope  containing  the  waybills  to  the- 
agent  and  the  agent  reports  the  arrival  by  symbol  letters  and  num. 
bers.  If  a  car  of  Red  Ball  freight  is  to  be  delivered  to  a  connect- 
ing road  or  branch  line  the  Red  Ball  billing  is  applied  only  to  the 
junction  point,  but  every  effort  is  made  by  the  agent,  trainmaster 
and  superintendent  to  have  the  car  forwarded  from  there  as  nearly 
on  time  as  possible.  Agents  report  such  cars  on  the  "Passing  Re- 
port" showing  time  of   arrival  and   departure  over  the  connecting 

Red  Ball  freight  in  cars  loaded  at  stations  between  district 
terminals  is  forward  by  local  train  to  the  first  district  terminal 
and  there  switched  into  a  solid  Red  Ball  freight  train  for  through 
transit.  Agents  at  stations  not  designated  as  Red  Ball  billing  sta- 
tions advise  the  agent  at  the  first  Red  Ball  billing  station  on  the 
route  of  the  car  when  a  car  entitled  to  the  special  classification  is 
forwarded  from  this  station  and  he  applies  Red  Ball  cards  when 
the  car  arrives  and  makes  all  reports  the  same  as  if  the  ear  orig- 
inated at  his  station. 

Local  merchandise  cars  traveling  as  Red  Ball  freight  are  for- 
warded as  such  to  the  last  district  terminal  reached  before  distribu- 
tion begins  and  are  then  set  out  to  be  forwarded  in  a  local  freight 
train.  For  example:  Chicago  loads  a  car  of  local  freight  for 
points  between  Newton  and  Dodge  City.  This  car  is  red  balled  to> 
Newton,  where  it  is  set  out  and  put  in  the  local  train  betwen  Newton 
and  Dodge  City.  All  such  cars  are  reported  with  time  of  arrival 
at  the  point  set  out  and  time  of  departure  in  the  local  train,  on  the 
"Passing  Report." 

The  object  of  the  whole  system  is  to  run  all  important  freight 
through  with  a  minimum  amount  of  red  tape  and  telegraphic  re- 
porting and  to  insure  its  prompt  delivery  at  destination.  The  Super- 
intendent of  Transportation  is  at  all  times  kept  informed  of  the 
location  of  all  Red  Ball  freight  on  the  road  and  the  reasons  for 
any  delays.  By  running  trains  of  high  class  freight  through  solid 
and  bunching  consignments  to  intermediate  points  as  much  as  pos- 
sible the  maximum  train  loads  can  be  maintained.  When  neces- 
sary any  train  can  be  run  in  two  or  more  sections  and  the  deficiency 
in  loading  of  the  last  section  made  up  from  cars  of  dead  freight 
consigned  to  the  same  points;  a  supply  of  which  it  is  attempted  to 
maintain  at  all  times. 


L.  &  W.  Improvements  at  Newark,  N.  J. 


A    previiMis  article    In   lliis  sevles.  describing  th*"  system   in   use   on   the 
Mills  »v  Sun   i- ranclBco.  appeared   in  the  Kiiilroiid  Oazrtte,  Aug.   18. 


In  the  Lackawanna  improvements  at  Newark.  N.  J.,  which  were- 
described  in  the  Railroad  Gazette.  Nov.  27.  1903,  the  work  was  di- 
vided into  three  sections,  as  follows:  Section  No.  1.  extending 
from  the  Passaic  river  to  200  ft.  east  of  Boyden  street,  which  was 
all  elevation,  and  all  but  300  ft.  of  which  was  built  on  a  new  line; 
section  No.  2,  extending  from  200  ft.  east  of  Boyden  street  to  Third 
street,  and  section  No.  3,  extending  from  Third  street  to  the  East 
Oi-ange  line.  The  latter  two  sections  are  depression,  and  the  new 
location  is  almost  identical  with  the  old.  The  making  of  two  sec- 
tions of  the  depression  was  necessitated  by  the  location  on  section 
No.  2  of  the  Morri.^  Canal,  the  bottom  of  which  is  four  feet  above 
the  new  top  of  rail  in  the  depression.  As  there  had  been  a  great 
deal  of  talk  of  ab.andoning  this  canal,  no  definite  plan  of  taking 
care  of  the  canal  to  allow  the  railroad  company  to  complete  the 
depression  was  adopted,  until  the  spring  of  1904.  Hence  section 
No.  1  was  completed,  and  section  No.  3  nearly  completed,  before 
the  work  on  section  No.  2  was  begun. 

The  grade  of  the  old  tracks  from  High  street  to  Nesbitt  street 
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was  2.7  per  cent,  ascending,  and  from  Nesbitt  street  to  Seventh 
street  the  old  grade  was  about  parallel  to  the  new  one,  which  is 
1.14  per  cent,  from  High  street  to  Seventh  street.  In  order  to  go 
ahead  with  the  completion  of  section  No.  3  without  waiting  for 
the  question  of  section  No.  2  to  be  settled,  a  temporary  grade  line 
was  adopted  from  the  old  grade  at  the  Morris  Canal  to  the  new 
grade  just  east  of  Thiid  street. 

Great  difficulty  was  encountered  in  this  work  inasmuch  as 
uninterrupted  traffic  had  to  be  maintained  tor  nearly  100  passenger 
trains  each  way  per  day,  besides  the  local  freight.  Aside  from  the 
traffic  difficulties  the  construction  work  had  all  to  be  done  within 
a  60  ft.  right  of  way.  The  only  special  problems  on  section  No. 
2  were  the  Morris  Canal  crossing  and  the  moving  of  the  large  retail 
coal  pocket  between  Sheffield  street  and  Nesbitt  street  to  a  new 
location  between  High  and  Boyden  streets. 


material  in  cars  on  a  track  located  on  the  north  retaining  wall. 
The  method  of  operating  a  canal  across  a  railroad  in  a  depres- 
sion where  the  top  of  rail  of  the  road  is  4  ft.  below  the  bottom 
of  the  canal  is  a  novel  one,  and  was  designed  by  Chief  Engineer 
Lincoln  Bush,  and  is  shown  in  the  accompanying  illustration.  An 
inverted  brick  syphon  6  ft.  in  diameter  was  built  from  the  north 
side  of  the  north  retaining  wall  to  the  south  side  of  a  5-ft.  x  6-ft. 
sewer  south  of  the  south  retaining  wall.  This  sewer  was  con- 
structed under  the  canal  in  April,  1902.  as  a  part  of  the  intercept- 
ing sewer  built  on  section  No.  3.  iu  the  south  retaining  wall  from 
the  Milbrook  sewer  in  Branch  Brook  Park,  east  of  the  canal  to 
14th  street.  This  inverted  syphon  is  to  equalize  the  level  of  the 
water  in  the  canal  on  each  side  of  the  depression.  The  boats  will 
be  floated  into  racks  mounted  on  wheels  which  are  similar  to  those 
used  by  the  Morris  Canal  on  its  inclines  at  different  points  over  the 


General   Elevation  of  the   Morris  Canal   Inclined   Plane  Over  the  D.   L.  &   W.    R.   R.  at  Newark,  N.  J. 


&Od/cim   C  rco  ^ar-  Bnck  Cu/i^e/~f     '' 


Details   of   the    iVlorris   Canal    Inclined    Plane   Over   the   D.    L.    &    W.    R.    R.  at    Newark,    N.   J. 


The  method  of  building  section  No.  2  was  almost  identical 
with  that  adopted  on  section  No.  3.  The  retaining  walls  were  built 
on  either  side  of  the  proposed  depression,  and  a  temporary  timber 
trestle  was  erected  in  a  core  excavated  to  the  new  grade  adjacent 
to  the  south  wall.  A  double  track  trestle  was  constructed  between 
Sheffield  and  Nesbitt  streets,  and  between  Eighth  avenue  and  Third 
street.  By  making  an  amicable  agreement  with  each  of  the  prop- 
erty owners  having  a  business  entrance  on  the  M.  &  E.  Railroad 
avenue  between  Nesbitt  street  and  Eighth  avenue  south  of  the 
tracks  the  city  authorities  allowed  the  railroad  to  run  one  of  its 
temporary  tracks  on  this  street,  the  other  temporary  track  being 
supported  on  a  trestle  across  the  south  retaining  wall,  between 
these  points.  The  traffic  at  this  date  has  been  turned  over  on  the 
temporary  trestle  from  Sheffield  street  to  east  of  Eighth  avenue. 
and  the  work  of  excavating  the  core  proper  has  been  begun.  This 
is  done  by  moveable  derricks  of  the  stiff  leg  type,  which  load  the 


State  of  New  Jersey.  The  boat  is  then  pulled  up  the  incline,  which 
is  a  filled-in  bank  on  the  north  side,  across  the  depressed  tracks  on 
a  lattice  truss  bridge,  across  Orange  street  at  grade  and  down  into 
the  canal  on  a  pile  trestle  incline  south  of  Orange  street.  The 
power  proposed  to  be  used  is  electric  motors.  The  inverted  syphoa 
was  built  in  March  and  April  of  the  present  year,  and  it  is  pro- 
posed to  build  the  incline  after  traffic  is  stopped  in  the  canal  this 
fall.  In  order  to  construct  the  depression  to  either  side  of  the  canal 
during' the  canal  season,  a  timber  flume  was  constructed  across  the 
proposed  depression  and  the  canal  is  operated  through  this  flume 
at  present.  This  will  allow  the  railroad  to  excavate  the  core  and 
lay  the  new  tracks  up  to  the  canal  on  each  side,  and*  when  traffic  is 
stopped  in  the  cana!  the  railroad  company  expects  to  be  able  to  drop 
its  traffic  into  the  depression  within  three  weeks. 

The  D.,  L.  &  W.  operates  a  retail  coal  pocket  at  Newark,  which 
is  located  between  Sheffield  and  Nesbitt  streets.     In  the  depression 
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of  the  tracks  a  new  location  between  High  and  Boyden  streets  was 
decided  upon  for  this  structure.  The  entrance  to  the  coal  pocket 
for  teams  was  planned  at  the  High  street  end.  As  the  grade  of 
High  street  is  about  16  ft.  below  that  of  the  new  top  of  rail,  how- 
ever, it  was  deemed  advisable  to  build  the  pocket  in  a  depressed 
area,  the  bottom  of  which  was  to  be  level  with  the  grade  of  High 
street.  This  necessitates  the  e.\cavating  of  about  40.000  cu.  yds.  of 
material,  three-fourths  of  which  is  solid  rock.  This  excavation  is 
being  done  with  a  steam  shovel.  By  adopting  this  plan  a  pocket 
with  a  capacity  of  4.500  tons  and  an  approach  of  a  3  per  cent, 
grade  was  procured.  The  present  coal  pocket  is  a  gravity  affair, 
and'  the  new  pocket  will  be  almost  exactly  similar  to  the  present 
one.  except  that  all  exposed  surfaces  will  be  covered  with  corru- 
gated iron  to  comply  with  the  fire  ordinances  of  the  city  of  Newark. 
It  will  be  necessary  to  have  the  new  coal  pocket  completed  be- 
fore tearing  down  the  present  one.  The  railroad  company  expects 
to  have  the  new  pocket  completed  and  ready  for  operation  by  Jan- 
uary, 1906. 

The  area  between  Boyden  and  Nesbitt  streets,  south  of  the  main 
tracks  to  Orange  street,  will  be  excavated  for  a  carload  delivery 
yard.  The  grade  of  the  yard  at  Orange  street  will  be  three  feet 
higher  than  the  grade  of  the  main  tracks  exactly  opposite,  making 
the  grade  of  the  diagonal  team  tracks  level. 

The  work  of  depressing  section  No.  2  is  being  done  by  Sandford 
&  Harris  Co..  of  Hoboken.  N.  J.,  who  also  did  the  work  on  section 
No.  3.  and  the  river  work  on  section  No.  1.  The  excavation  and 
concrete  foundations  for  the  coal  pocket  is  being  done  by  Burke 
Bros..  Of  Scranton.  Pa.  The  superstructure  is  to  be  erected  by 
Sandford  &  Harris  Co. 

The  work  was  all  planned  by  Chief  Engineer  Bush,  of  the 
Lackawanna  Railroad,  and  is  being  constructed  under  the  general 
supervision  of  Mr.  E.  I.  Cantine,  Division  Engineer  of  the  railroad 
company.  For  the  above  information  we  are  indebted  to  J.  H. 
Philips.  Assistant  Engineer,  D.,  L.  &  W.  R.  R. 


Time  Freight  on  the  Boston  &  Maine. 


In  response  to  a  request  for  a  description  of  the  system  used 
by  the  Boston  &  Maine  for  handling  time  freight,  W.  J.  Hobbs. 
Fourth  Vice-President  and  General  Auditor,  sends  the  following 
statement  of  the  method  used  at  Boston.  Warren  Bridge,  which  is 
typical.  It  is.  of  course,  very  simple  as  compared  with  that  of  the 
Atchison,  shown  in  another  column. 

'  Trains  are  made   up  in   proper   order  with   empty  cars  during 

the  night,  and  cars  loaded  to  various  points  are  in  the  same  posi- 
tion every  day.  Traffic  via  Fast  Freight  Lines  is  all  loaded  at  No. 
10  house,  which  is  1,400  ft.  long  and  has  47  doors  on  track  side. 
There  are  six  tracks  and  about  120  cars  are  placed  at  one  placing. 
Tracks  are  numbered  from  1  to  6,  and  from  numbers  of  doors  and 
tracks  the  location  of  the  various  cars  is  obtained;  for  example, 
for  car  set  at  No.  15  door,  4  track,  we  use  the  term  15-4,  and  check- 
ers and  freight  handlers  understand  from  this  information  what 
car  to  load. 

For  each  car  a  slip  about  8  in.  long  and  3  in.  wide  is  made, 
which  gives  destination.  Fast  Freight  Line,  car  number  and  loca- 
tion. Slips  are  made  each  morning  as  soon  as  car  numbers  are 
taken  and  destination  arranged  for  by  the  foreman  for  the  differ- 
ent places  to  which  cars  are  loaded.  The  slips  are  placed  in  pigeon 
holes  in  a  large  rack  in  which  are  sorted  receipts  for  freight  in  the 
house.  Each  pigeon  hole  represents  a  car  and  is  marked  in  the  same 
manner  as  loading  slip. 

The  receipts  for  freight  received  from  teams  are  sent  to  the 
foreman's  ofBce  by  receiving  clerk  as  fast  as  received,  and  they 
are  there  sorted  into  the  proper  pigeon  holes  in  the  rack.  It  is 
customary  to  start  a  straight  car  for  any  point  when  it  has  6,000 
lbs.  or  more;  for  example,  pigeon  hole  and  loading  slip  will  be 
marked  "Chicago  Transfer.  C/o  C.  &  N.  W.-M.  D.  T."  This  indi- 
cates that  all  freight  for  points  on  or  via  C.  &  N.-\V.  consigned  via 
M.  D.  T.  should  be  loaded  in  this  car.  The  checker  will  be  given 
all  receipts  in  the  proper  pigeon  hole  with  the  loading  slip,  and 
each  receipt  is  marked  by  the  receiving  clerk  with  the  door  number 
where  the  freight  is  taken  into  the  house,  which  is  as  nearly  as 
possible  opposite  to  the  car. 

Each  checker  has  a  gang  of  five  or  six  men.  consisting  of  one 
man  tipping  on  to  truck,  and  three  or  four  truckmen  and  man  in 
car  stowing  freight.  The  checker  designates  freight  to  be  sent  to 
car,  and  the  freight  handler  is  given  the  location  of  the  car.  as  for 
example.  15-4.  which  means  No.  15  door  and  No.  4  track,  and  when  he 
returns  from  depositing  the  first  load  he  brings  back  the  car  number 
to  the  checker,  who  compares  with  number  shown  on  loading  slip, 
and  if  the  number  agrees,  it  is  proof  that  the  property  is  being  placed 
into  the  correct  car.  He  continues  loading  the  same  car  until  all 
receipts  in  hand  are  finished.  The  loading  slip  is  then  returned 
to  the  rack  to  be  again  given  out  when  further  receipts  are  sorted. 
As  fast  as  property  is  loaded,  the  weights  are  shown  on  the  loading 
slip,  and  when  the  car  is  completed,  they  are  footed,  which  gives  us 
total  weight  of  freight  in  car. 


Fast  trains  257  and  259  are  closed  15  and  25  minutes,  respect- 
ively, pievious  to  leaving  time.  This  amount  of  time  is  allowed 
for  closing  of  doors,  sealing  cars  and  testing  air.  Train  257  leaves 
Boston  at  3.30  p.m..  and  259  leaves  at  3.40  p.m.,  arriving  in  Rot- 
terdam at  1.20  a.m.  and  1.30  a.m.  next  morning,  respectively;  a  run 
of  212  miles  in  9  hours  and  50  minutes. 

All  freight  received  up  to  3  p.m.  for  the  fast  trains  is  loaded 
before  closing  at  3.15.  For  this  fast  train  service,  transfer  cars 
from  manufacturing  towns  in  the  near  vicinity  of  Boston  are  also 
handled.  Waybills  are  sent  direct  to  the  freight  house,  and  the 
cars  are  ordered  by  the  foreman  to  the  most  convenient  spoi,  to 
avoid  long  trucking.  For  all  the  items  on  the  waybills  the  com- 
pany makes  an  expense  voucher,  giving  complete  information,  and 
on  each  voucher  is  marked  the  car  number  and  location  of  car  to 
which  each  shipment  is  to  be  transferred,  and  the  same  method 
follows  in  handling  transfer  shipments  as  loaded  from  freight  house 
floor.  All  shipping  receipts  and  transfer  vouchers  are  sent  to  the 
local  office  as  fast  as  loaded,  for  billing  purposes. 

A  running  slip  is  made  for  each  car  and  accompanies  same  to 
destination.  The  running  slip  gives  full  information  as  to  route, 
fast  freight  line.  etc.  Waybills  are  made  as  soon  as  possible  and 
forwarded  under  cover,  in  some  instances  by  United  States  mail, 
some  by  train  mail  and  some  by  express,  to  proper  junction  point  in 
accordance  with  arrangements  in  force  with  each  fast  freight  line. 


Tank  Cars  for  the  Argentine   Government   Railways. 


The  accompanying  drawings  show  the  principal  details  of  the 
tank  cars  recently  built  by  the  Jliddletown  Car  Works.  Middletown, 
Pa.,  for  the  San  .Juan  extension  of  the  Argentine  Government  Rail- 
ways in  Northern  Argentine  Republic.  This  lot  of  25  tank  cars  is 
part  of  a  large  order  of  equipment  for  this  new  line,  the  other  cars 
being  box.  flat,  gondola  and  stock.  The  box  cars  were  illustrated  in 
the  Railroad  Gazette.  July  14.  the  gondola  cars.  May  5  and  the  flat 
cars  March  3,  1905.  These  tank  cars  have  underframes  as  nearly 
like  those  for  the  other  types  of  cars  as  it  was  possible  to  make 
them  and  provide  for  securing  a  tank  of  the  required  size.  The 
cars  are  33  ft.  10  in.  long,  back  to  back  of  end  sills,  and  7  ft.  2  in. 


Part  End   Elevation  and  Cross-Section. 

wide  over  side  sills.  The  underframe  is  built  up  of  12-in.  channels 
for  longitudinal  sills,  built-up  bolsters  and  bent  plate  end  sills.  They 
are  mounted  on  diamond  arch  bar  trucks  of  meter  gage  and  are 
equipped  with  vacuum  brakes,  continuous  draw-gear  and  link  and 
pin  couplers. 

The  tank  is  30  ft.  long  inside  and  5  ft.  3  in.  in  diameter  and 
has  a  capacity  of  IS  cubic  meters  or  4.754  U.  S.  gallons.  It  is  made 
of  -'i-in.  plates  and  the  spherical  ends  are  formed  from  N-in.  plates. 
In  the  top  are  placed  an  11-in.  x  15-in.  manhole,  an  18-in.  dome.  10  in. 
high  and  a  4-in.  filling  pipe.  The  contents  can  be  drawn  off  through 
a  4-in.  pipe  in  the  bottom,  extending  below  the  center  sills  or  from 
2-in.  cocks  which  are  outside  of  the  side  sills  at  the  ends  of  a  branch 
pipe  near  one  end  of  the  car.  Two-inch  gate  valves  at  the  ends  of 
pipes  leading  out  of  the  tank  heads  can  also  be  used  for  drawing  off 
the  greater  part  of  the  contents.  The  tank  is  mounted  on  substan- 
tial oak  head  blocks  secured  on  top  of  the  center  sills  between  the 
end  sills  and  bolsters  and  on  bearing  strips  carried  in  brackets  rivet- 
ed to  the  tops  of  the  bolsters  and  cross  bearers.  These  brackets 
also  secure  the  tank  bands  which  are  2I2  in.  x  i._.  in.  A  1-in.  pipe 
railing  runs  along  each  side  of  the  tank  and  a  narrow  running  board 
is  fastened  on  top  of  the  cross-members  of  the  underframe.  The 
ends  of  the  car  are  decked  over  between  the  end  sills  and  head  blocks. 

We  are  indebted  to  Mr.  George  I.  King,  Vice-President  and  Gen- 
eral Manager  of  the  Middletown  Car  Works,  for  the  drawings. 
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Reports  on  the  Mentor  Disaster. 


Coroner  Siegelstein,  of  Cuyahoga  County,  on  August  16  ren- 
dered a  verdict  in  connection  with  the  wrecking  of  the  Twentieth 
Century  Limited  at  Mentor,  Ohio,  on  the  night  of  June  21,  in  which 
19  live.s  were  lost.  The  Coroner  holds  that  Walter  F.  Minor,  the 
telegraph  operator  at  Mentor,  opened  the  switch  which  caused  the 
accident.     The  verdict,  in  part,  is  as  follows: 

"I  find  that  the  switch  was  opened  by  Walter  F.  Minor,  the 
night  telegraph  operator  in  charge  of  the  station.  I  reach  this  find- 
ing by  deduction;  i.e.,  after  having  read  over  the  notes  on  the 
testimony  taken  at  the  Painesville  inquest,  which  I  attended,  and 
the  testimony  taken  at  my  own  inquest.  I  find  that  the  time  (accord- 
ing to  observations  taken  by  this  office),  from  which  the  headlight 
of  the  Twentieth  Century  Limited  train  is  seen  approaching  from 
the  station  platform  at  Mentor  until  it  reaches  the  switch,  is  a 
raa.ximum  of  31  seconds.  During  this  brief  period  of  time,  if  Mr. 
Minor  did  not  throw  the  switch  on  that  night,  and  another  person 
did,  then  that  person  must  have  appeared  at  the  switch  from  some 
unknown  place,  unlocked  the  lock  with  a  key,  removed  the  lock, 
taken  the  coupling  piu  out,  turned  the  switch,  put  the  coupling  pin 
in  placo  again,  placed  the  lock  in  the  hole  of  the  coupling  pin. 
locked  the  lock  and  disappeared — a  physical  impossibility  in  my 
opinion.  In  the  500  folios  of  typewritten  testimony  taken  at  my  in- 
quest there  appears  not  one  wor.d  tending  to  show  the  presence  of 
anyone  but  Minor,  who  was  in  charge  of  the  station  that  night,  in 
the  immediate  vicinity  of  the  station  or  the  switch,  immediately 
preceding  the  wreck  or  afterward. 

"Hence  I  can  only  come  to  the  conclusion,  which  is  reinforced 
by  other  points  of  the  evidence,  that  Walter  F.  Mindr  opened  the 
switch,  but  whether  he  did  so  of  his  own  volition  or  by  telegraphic 
orders  of  a  superior  officer  I  am  not  prep^ed  to  say." 

State  Railroad  Commissioner  J.  C.  Morris  on  August  17  made  a 
report  from   which   we  take  the  following  essential  paragraphs: 

"The  derailment  took  place  about  70  ft.  east  of  the  frog.  The 
main  track  was  found  to  be  in  good  condition  and  the  switch  points. 
stand,  bridle  rods  and  all  attachments  were  found  in  good  working 
order  and  neither  main  track  nor  switch  showed  any  signs  of  having 
recently  received  any  repairs,  which  proved  at  once  that  neither 
the  physical  condition  of  the  main  track  nor  of  the  switch  was  in 
any  degree  responsible  for  the  accident. 

"An  examination  of  the  operator's  train  report  showed  that  no 
trains   passed   Mentor   in   either   direction    between   the  passing  of 
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train  No.  10,  eastbound,  at  8.31  p.m.,  which  did  not  stop,  and  the 
arrival  or  No.  26,  the  wrecked  train.  A  further  examination  of 
the  operators'  train  reports  at  W'ickliff  and  Willoughby,  telegraph 
points  immediately  west  of  Mentor,  and  the  original  train  sheet 
kept  by  the  train  despatcher  at  Buffalo,  confirms  this  and  shows 
no  discrepancies  in  the  records  in  any  manner.  '  A  number  of  per- 
sons were  interviewed  and  their  statements,  together  with  the  testi- 
mony as  given  by  the  operators,  train  despatchers  and  train  crews 
before  the  Coroner  of  Lake  County,  corroborate  the  official  train 
sheet  in  the  despatcher's  office  at  Buffalo.  The  only  eastbound  train 
between  CoUinwood  and  Mentor  was  freight  train  5919.  which  was 
passed  by  No.  26  on  the  four  track  portioli  of  the  road  about  nine 
miles  west  of  Mentor,  5.919  running  on  track  number  4  and  No. 
26  on  track  number  3.  Owing  to  the  distance  from  Mentor  to  the 
point  where  No.  26  passed  5.919,  and  the  fact  that  there  are  two 
telegraph  offices,  one  at  W'illoughby  and  the  other  at  Wickliff.  be- 
tween these  points,  would  indicate  the  improbability  of  the  switch 
[at  Mentor]  being  opened  for  the  purpose  of  permitting  5919  to 
clear  the  main  track  for  No.  26.  I  find  that  the  switch  was  in 
the  position  of  "open"  and  had  been  placed  and  locked  in  that  posi- 
tion by  some  person  in  possession  of  a  switch  key." 

Commissioner  Morris  then  recommends  distant  signals  for  fac- 
ing point  signals,  and  the  use  of  easier  curves  at  the  entrances  to 
passing  tracks.  He  says  nothing  as  to  who  misplaced  the  switch 
except  that  the  coroners  and  the  railroad  company  have  put  forth 
every  effort  to  discover  the  one  responsible. 
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Standard    Bridges   on    the   Harriman    Lines.* 


The  140-ft.  riveted  through  truss  bridge  shown  this  week  again 
has  some  differences  in  the  details  of  the  various  members  over 
any  of  the  shorter  spans  previously  shown.  The  number  of  panels 
has  been  increased  to  six  with  single  diagonals  in  each  panel.  These 
are  made  up  of  two  15-in.  channels,  45  lbs.  and  50  lbs.  per  ft.,  with 
single  lattice  across  the  top  flanges.  The  top  chord  is  built  up  of  a 
cover  plate  21  in.  x  %  in.;  two  webs  18  in.  x  %  in.,  spaced  121^  in. 
apart;  two  top  flange  angles  3^2  x  3I2  in.  x  %  in.,  and  two  bottom 
flange  angles  S'.j  in.  x  3'^  in.  x  %  in.  The  end  diagonals  are  fabri- 
cated in  a  similar  manner  but  of  heavier  sections.  For  the  bottom 
chord  two  15-in.  40-lb.  channels  with  Lj-in.  side  plates  are  used  as 
in  the  125-ft.  span.  The  estimated  weight  of  one  span  complete  is 
273.000  lbs. 
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Statistics  of   United  States  Railroads   in    1904. 


The  Interstate  Commerce  Commission  has  published  the  ad- 
vance sheets  of  its  statistics  of  the  railroads  of  the  United  States 
for  the  year  ending  June  30.  1904.  The  total  route  mileage  at  that 
time  -wan  213.904  miles  (partly  estimated),  having  increased  5,927 
miles  in  the  year  ending  on  that  dale.  This  increase  exceeds  that 
of  any  previous  year  since  1S90.  The  19  states  and  territories  for 
which  an  increase  in  mileage  exceeding  100  miles  is  shown  are 
Alabama,  Arkansas,  California.  Illinois,  Iowa,  Louisiana.  Minne- 
sota, Mississippi,  Missouri,  North  Dakota,  Ohio,  Pennsylvania.  Ten- 
nessee, Texas,  Utah,  West  Virginia,  Indian  Territory,  New  Mexico. 
and  Oklahoma.  The  aggregate  mileage  (fully  reported),  including 
tracks  of  all  kinds,  was  297.073  miles,  being  classified  as  follows: 
Route.  212,243  miles;  second  track,  15,824  miles:  third  track,  1,467 
miles;  fourth  track,  1.046  miles,  and  yard  track  and  sidings,  66,492 
miles. 

The  number  of  corporations  included  in  the  report  was  2,104. 
Of  this  number  1.086  maintaified  operating  accounts.  848  being 
classed  as  independent  operating  roads  and  238  as  subsidiary  roads. 
In  the  course  of  the  year,  companies  owning  5.600  miles  of  line 
were  reorganized,  merged,  consolidated,  etc.  For  the  year  1903  the 
corresponding  item  w-as  10.486  miles. 

The  length  of  mileage  operated  by  receivers  on  .lune  30,  1904, 
was  1.323  miles,  showing  an  increase  of  138  miles  as  compared  with 
the  previous  year.  The  number  of  roads  in  the  hands  of  receivers 
was  28.  and  at  the  close  of  the  previous  year  27.  six  roads  having 
been  taken  from  the  hands  of  receivers  and  seven  having  been 
placed  in  charge  of  the  courts. 

On  June  30,  1904.  there  were  in  service  46.743  locomotives,  the 
increase  being  2,872.  As  classified,  these  locomotives  were:  Pas- 
senger, 11,252;  freight,  27,029;  switching.  7,610.  There  were  also 
852  not  assigned  to  any  class. 

The  total  number  of  cars  of  all  classes  was  1,798,561,  this  total 
having  increased  45.172  during  the  year.  The  assignment  of  this 
rolling  stock  was.  to  the  passenger  service,  39.752  cars:  to  the 
freight  service,  1,692.194  cars;  the  remaining  66.615  cars  being  in 
company  service.  Cars  owned  by  private  companies  and  firms  are 
not  included  in  this  statement.  The  average  number  of  locomo- 
tives per  1,000  miles  of  line  was  220,  showing  an  increase  of  six. 
The  average  number  of  cars  per  1,000  miles  of  line  was  8,474,  show- 
ing a  de(  rease  of  66  as  compared  with  the  previous  year.  The  num- 
ber of  passenger-miles  per  passenger  locomotive  was  1.948,384,  show- 
ing a  decrease  of  30.402  miles.  The  number  of  ton-miles  per  freight 
locomotive  was  6. 456. 846,  showing  a  decrease  of  351,096  miles  as 
compared  with  June  30,  1903. 

The  aggregate  number  of  locomotives  and  cars  in  the  service 
of  the  railroads  was  1.845,304.  Of  this  number  1,554.772  were  fitted 
with  train  brakes,  indicating  an  increase  during  the  year  of  92,513, 
and  1.823,030  were  fitted  with  automatic  couplers,  indicating  an  in- 
crease of  52,472.  Practically  all  locomotives  and  cars  in  passenger 
service  had  train  brakes,  and  of  the  11.252  locomotives  in  that 
service  11.113  were  fitted  with  automatic  couplers.  Only  602  cars 
in  passenger  service  were  without  automatic  couplers.  With  re- 
spect to  freight  equipment  it  appears  that  most  of  the  freight  loco- 
motives had  train  brakes  and  automatic  couplers.  Of  1.692.194  cars 
in  freight  service  on  June  30,  1904.  1,434.386  had  train  brakes,  and 
1.674.427  automatic  couplers. 

The  number  of  persons  on  the  pay  rolls  was  1.296,121,  or  611 
per  100  miles  of  line.  These  figures,  when  compared  with  cor- 
responding ones  for  the  year  1903.  show  a  decrease  of  16.416  in  the 
number  of  employees,  or  28  per  100  miles  of  line.  The  classification 
of  employees  includes  enginemen,  52,451;  firemen,  55.004;  conduc- 
tors. 39,645.  and  other  trainmen,  106,734.  There  were  46,262  switch 
tenders,  crossing  tenders,  and  watchmen.  With  regard  to  the  tour 
general  divisions  of  employment,  it  appears  that  general  admin- 
istration required  the  services  of  48.746  employees;  maintenance 
of  way  and  structures.  415.721  employees;  maintenance  of  equip- 
ment, 261,819  employees,  and  conducting  transportation,  566,798  em- 
ployees. This  statement  disregards  a  few  employees  of  w^hich  no 
assignment  was  made.  The  amount  of  wages  and  salaries  paid  to 
employees  during  the  year  ending  June  30,  1904.  as  reported  was 
t817.598,810. 

The  par  value  of  the  amount  of  railroad  capital  outstanding  on 
June  30,  1904,  was  $13,213,124,679,  which  represents  a  capitaliza- 
tion of  $64,265  per  mile.  Of  this  capital  $6,339,899,329  existed  as 
stock,  of  which  $5,050,529,469  was  common  and  $1,289,369,860  pre- 
ferred, and  the  remaining  part,  $6,873,225,350  as  funded  debt,  which 
consisted  of  mortgage  bonds.  $5,746,898,983;  miscellaneous  obliga- 
tions, $723,114,986;  income  bonds,  $229,876,687,  and  equipment  trust 
obligations,  $173,334,694,  Current  liabilities  are  not  included. 
These  amounted  to  $881,628,720.  or  $4,288  per  mile  of  line. 

Of  the  total  capital  stock  outstanding.  $2,096,472,010,  or  42.53 
per  cent.,  paid  no  dividends.  The  amount  of  dividends  declared 
during  the  year  was  $221,941,049.  being  equivalent  to  6.09  per  cent, 
on  dividend-paying  stock.  For  the  year  ending  June  30.  1903,  the 
amount  of  dividends  declared  was  $196,728,176.     Of  the  total  amount 


of  stock  outstanding.  $6,339,899,329,  5.80  per  cent,  paid  from  1  to 
4  per  cent.;  14.65  per  cent,  from  4  to  5  per  cent.:  10.64  per  cent, 
from  5  to  6  per  cent.;  8.50  per  cent,  from  6  to  7  per  cent.,  and 
9.80  per  cent,  from  7  to  8  per  cent.  The  amount  of  funded  debt 
(omitting  equipment  trust  obligations)  that  paid  no  interest  was 
$300,894,215,  or  4.49  per  cent.  Of  mortgage  bonds.  $175,817,862.  or 
3.06  per  cent.,  of  miscellaneous  obligations.  $61,048,625,  or  8.44  per 
cent,  and  of  income  bonds,  $64,027,728,  or  27.85  per  cent.,  paid  no 
interest. 

Of  the  total  amount  of  stock  outstanding,  $1,942,858,359  was 
reported  as  owned  by  railroad  corporations,  and  of  the  railroad 
bonds,  $558,472,242  were  so  reported. 

Passenger-mileage  for  the  year  was  21.923.213,536,  having  in- 
creased 1,007,449,655.  Ton-mileage  was  174.522,089.577,  the  increase 
being  1.300,810,584.  The  number  of  tons  carried  one  mile  per  mile 
of  line  was  829,476.  which  indicates  a  decrease  in  density  of  freight 
traffic  of  25,966  ton-miles  per  mile  of  line. 

The  average  revenue  per  passenger  per  mile  for  the  year  was 
2.006  cents,  the  average  for  the  preceding  year  being  the  same. 
The  average  revenue  per  ton  per  mile  was  0.780  cent.  This  average 
for  the  preceding  year  was  0.763  cent.  Earnings  per  train  mile 
show  an  increase  for  passenger  but  a  decrease  for  freight  trains. 
The  ratio  of  operating  expenses  to  earnings,  67.79  per  cent.,  also 
increased  in  comparison  with  the  preceding  year,  when  it  was  66.16 
per  cent. 

Gross  earnings  from  the  mileage  fully  reported,  were  $1,975,- 
174,091,  being  $74,327,184  greater  than  for  the  previous  year.  Oper- 
ating expenses  were  $1,338,896,253,  or  $81,357,401  more  than  in  1903. 
The  following  figures  give  gross  earnings  in  detail,  with  the  in- 
crease of  the  several  items  as  compared  with  the  previous  year: 
Passenger  revenue.  $444,326,991— increase,  $22,622,399;  mail,  $44,- 
499,732 — increase,  $2,790,336;  express,  $41,875,636 — increase,  $3,543,- 
672;  other  earnings  from  passenger  service,  $10,914,746 — increase, 
$1,093,469;  freight  revenue,  $1,379,002,693— increase,  $40,982,667; 
other  earnings  from  freight  service,  $4.568,282 — increase,  $101,257; 
other  earnings  from  operation,  including  unclassified  items,  $49,986,- 
011 — increase,  $3,193,384.  Gross  earnings  from  operation  per  mile 
of  line  averaged  $9,306.  the  corresponding  average  for  the  year  1903 
being  $48  less. 

The  operating  expenses  were  assigned  as  follows:  Maintenance 
of  way  and  structures,  $261,280,454;  maintenance  of  equipment, 
$267,184,739;  conducting  transportation,  $758,238,681;  general  ex- 
penses. $51,579,196;  undistributed,  $613,183.  Operating  expenses 
were  $6,308  per  mile  of  line,  having  Increased  $183  per  mile  in 
comparison  with  the  preceding  year. 

Net  earnings  amounted  to  $636,277,838.  a  decrease  of  $7,030,217. 
Net  earnings  per  mile  for  1904  averaged  $2,998:  for  1903.  $3,133. 
and  for  1902,  $3,048.  The  amount  of  income  obtained  from  other 
sources  than  operation  was  $212,933,990.  The  total  income  was 
$849,211,828.  Deductions  for  fixed  charges,  etc..  aggregated  $570.- 
425,902.  leaving  $278,785,926  as  the  net  income  for  the  year  available 
for  dividends  or  surplus.  The  amount  of  dividends  declared  dur- 
ing the  year  (including  $115,546,  other  payments  from  net  income) 
was  $222,056,595.  leaving  as  the  surplus  from  the  operations  of 
the  year  ending  June  30.  1904,  $56,729,331,  that  of  the  previous  year 
having  been  $99,227,469. 

The  foregoing  figures,  being  compiled  from  the  annual  returns 
of  leased  roads  as  well  as  of  operating  roads,  necessarily  include 
duplications  in   certain   items   of   income   and   also   of  expenditure. 

.\CCIIIEXTS. 

The  total  number  of  casualties  to  persons  on  the  railroads  for 
the  year  ending  June  30.  1904.  was  94.201.  of  which  10.046  repre- 
sented the  number  of  persons  killed  and  84.155  the  number  in- 
jured. Casualties  occurred  among  three  general  classes  of  em- 
ployees, as  follows:  Trainmen,  2.114  killed  and  29.275  injured; 
switch  tenders,  crossing  tenders,  and  watchmen.  229  killed.  2.070 
injured;  other  employees,  1,289  killed.  35.722  injured.  The  casual- 
ties to  employees  coupling  and  uncoupling  cars  were:  Employees 
killed,  307;  injured,  4,019.  The  casualties  connected  with  coupling 
and  uncoupling  cars  are  assigned  as  follows:  Trainmen  killed. 
269;  injured,  3,506;  switch  tenders,  crossing  tenders,  and  watch- 
men killed.  23;  injured,  420;  other  employees  killed,  15;  injured,  93. 

The  casualties  due  to  falling  from  trains,  locomotives,  or  cars 
in  motion  were:  Trainmen  killed.  457;  injured,  4,757;  switch  tend- 
ers, crossing  tenders,  and  watchmen  killed.  25;  injured,  301;  other 
employees  killed,  75;  injured,  570.  The  casualties  due  to  jumping 
on  or  off  trains,  locomotives,  or  cars  in  motion  were:  Trainmen 
killed.  116;  injured.  3.926;  switch  tenders,  crossing  tenders,  and 
watchmen  killed.  14;  injured,  278;  other  employees  killed.  61;  in- 
jured. 506.  The  casualties  to  the  same  three  classes  of  employees 
in  consequence  of  collisions  and  derailments  were:  Trainmen 
killed.  613;  injured.  4.337;  switch  tenders,  crossing  tenders,  and 
watchmen  killed,  20;  injured.  138;  other  employees  killed.  90; 
injured.  854. 

The  number  of  passengers  killed  in  the  course  of  the  year  1904 
was  441  and  the  number  injured  9.111.  In  the  previous  year  355 
passengers  w'ere  killed  and  8.231    injured.     There  were  262  passen- 
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gers  killed  and  4,978  injured  because  o£  collisions  and  derailments. 
The  total  number  of  persons,  other  than  employees  and  passengers, 
killed  was  5.973;  injured.  7.977.  These  figures  include  the  casual- 
ties to  persons  classed  as  trespassing,  of  whom  5,105  were  killed 
and  5.194  were  injured.  The  total  number  of  casualties  to  persons 
other  than  employees  from  being  struck  by  trains,  locomotives,  or 
cars  was  4,749  killed  and  4,179  injured.  The  casualties  of  this  class 
were  as  follows:  At  highway  crossings,  passengers  killed,  4;  in- 
jured, 10;  other  persons  killed,  804;  injured,  1,453;  at  stations, 
passengers  killed,  28;  injured,  108;  other  persons  killed,  458;  in- 
jured, 525;  at  other  points  along  track,  passengers  killed,  9;  in- 
jured, 38;   other  persons  killed,  3,44G;   injured,  2,045. 

In  1904  one  passenger  was  killed  for  every  1,622,267  carried,  and 
one  injured  for  every  78.523  carried.  For  1903  the  figures  show 
that  1.957,441  passengers  were  carried  for  one  killed,  and  84,424 
passengers  were  carried  for  one  injured. 


station,  has  the  contract  for  its  construction,  and  also  the  approach. 
It  is  expected  that  the  new  station  will  be  placed  in  use  by  next 
December. 


The    Thirteenth    Annus!    Convention    of    the    National     Railroad 
Master   Blacksmiths'  Association. 


New  Passenger  Station  of  the   Lehigh   Valley  at   Rochester,  N.  Y. 

The  Lehigh  Valley  is  building  a  new  passenger  station  at 
Rochester.  N.  Y.  The  station  and  approach  is  an  elevated  struc- 
ture built  over  the  Genesee  river  and  the  raceway,  adjoining  the 
Erie  canal,  on  the  south  side  of  Court  street  bridge.  The  entrance 
to  the  station  will  be  from  Court  street  bridge.  It  will  be  a  one- 
story  brick  building,  51  ft.  x  61  ft.  outside,  with  a  clerestory  over 
the  general  waiting-room,  with  windows  on  all  sides,  and  a  vesti- 
bule and  porte  cochere  entrance  leading  from  the  sidewalk  of  the 
Court  street  bridge.  The  building  will  be  carried  on  steel  girders 
resting  on  masonry  piers. 

The  interior  is  divided  into  a  general  waiting  room  29  ft.  x  48 
ft.;  ticket  and  telegraph  office,  16  ft.  6  in.  x  9  ft.  eVi:  in.;  baggage 
room,  16  ft.  6  in.  x  25  ft.  2  in.;  men's  toilet  room,  11  ft.  10  in.  x 
16  ft!;  women's  toilet  room.  11  ft.  10  in.  x  12  ft.;  women's  rest 
room,  11  ft.  10  in.  x  19  ft.  8  in.;  vestibule,  14  ft.  10  in.  x  9  ft.  6  in., 
and  newstand,   6  ft.  x  9  ft.     The  boiler  room  is  in  the  basement 


The  National  Railroad  Master  Blacksmiths'  Association,  which 
will  be  known  hereafter  as  the  International  Railroad  .Master  Black- 
smiths' Association,  held  its  annual  convention  in  Clevdand,  Ohio. 
August  15-17.  The  attendance  was  larger  than  at  any  previous  meet- 
ing. President  Keane  called  the  meeting  to  order  and  Mayor  Tom 
Johnson  welcomed  the  organization  to  the  city.  A  donation  of  ?200 
was  received  from  \V.  W.  McLelland.  of  Denver,  who  is  a  retired 
blacksmith,  having  worked  for  the  Denver  &  Rio  Grande  for  many 
years.  The  following  officers  were  elected:  President,  David  B. 
Swinton,  Canadian  Pacific.  Montreal,  Canada;  First  Vice-President. 
John  S.  Sullivan,  P.,  C,  C.  &  St.  L.  Ry..  Columbus,  Ohio;  Second 
Vice-President,  G.  H.  Judy.  B.  &  O.  R.  R..  Pittsburg.  Pa.;  Chemist, 
G.  H.  Williams,  B.  M.  Jones  &  Co.,  Boston,  Mass.;  Secretary  and 
Treasurer.  A.  L.  Woodward,  C  H.  &  D.  Ry.,  Lima,  Ohio.  Papers 
on  the  following  subjects  were  read:  "Forging  Machine  Formers, 
Bulldozers,  etc.";   "Spring  Making,  Repairing  and  Tempering";   "Oil 


Front    Elevation   of   Lehigh   Valley   Passenger   Station    at    Rochester, 


and  the  coal  bins  are  hung  from  girders  under  the  building.  The 
clear  height  of  the  general  waiting  room  is  21  ft.  4  in.  and  of  all 
other  rooms  about  11  ft. 

All  platforms  around  the  station  will  be  of  concrete  and  cov- 
ered, except  the  extension  of  the  Court  street  bridge  concrete  side- 
walks in  front  of  the  building.  The  platform  along  the  east  side 
of  the  builcMng  will  be  16  ft.  wide,  and  on  the  south  side  or  rear 
of  building  18  ft.  6  in.  wide.  There  will  be  a  neat  pipe  railing 
around  all  platforms. 

The  viaduct  track  approach  and  train  shed  will  be  carried  on  a 
steel  bridge  construction  resting  on  stone  walls  and  piers  built  along 
the  river  and  in  the  raceway.  The  train  shed  platform  will  be  of 
wood,  365  ft.  long,  with  a  wooden  umbrella  canopy  roof  305  ft 
long.     The  canopy  will  be  13  ft.  wide 


Furnaces";  "Manipulating  Tool  Steel,  Including  High-Speed  Varie- 
ties"; "Tools  and  Formers  for  Steam  Hammers";  "Best  Material 
and  Methods  of  Forging  Motion  Work";  "Ideal  Blacksmith  Shop"; 
"Best  Methods  of  Repairing  Locomotive  Frames,  Both  Iron  and 
Steel";  "Best  Methods  of  Testing  Materials  and  Selecting  Same  for 
Uses  Intended." 

Train  Accidents  in  the  United  States  in  July.' 


be  566  ft.  long.  There  will  be  a  driveway  or  court-yard  about  60 
ft.  x  70  ft.,  leading  in  from  Court  street  bridge.  The  driveway  will 
have  asphalt  finish  on  a  concrete  bed  supported  by  steel  girders  rest- 
ing on  masonry  piers. 

The  express  building  will  be  a  one-story  brick  building,  28  ft. 
X  50  ft.,  with  a  concrete  platform  11  ft.  wide  in  front  of  it.  The 
exterior  of  the  passenger  station  will  be  'ouilt  of  dark  mottled  buff 


be.    1st.   1   a.m..   Seaboard   Air   Line,   Franklinton.   Va..   butting 
collision  of  freight  trains;   one  conductor  killed. 

xc,  1st,  1  a.m..  Southern  Pacific,  Winnemucca.  Nev..  westbound 

passenger  train  No.    5   collided   with   a   freight   train   in   the   yard. 

The  viaduct  approach  will     wrecking  an  engine  and  seven  freight  cars;  12  persons  were  injured. 


re,  2d,  1  a.m..  Southern  Railway.  Spartanburg,  S.  C.  a  freight 
train  approaching  the  station  at  uncontrollable  speed  ran  into  the 
rear  of  a  preceding  freight,  making  a  bad  wreck.  One  trainman 
was  killed  and  two  others  were  injured. 

be.  4th.    Louisville    &    Nashville.    Viley,    Ky..    butting    collision 

between   an   eastbound    L.   &   N.   passenger   train   and   a  westbound 

jssenger  train  of  the  Chesapeake  &  Ohio,  damaging  both  engines 


pressed  brick,  with  a  battered  base  of  rock  faced  dark  red  vitrified    and  several  cars;    22  persons  were  injured.     The  trains  were  near 


paving  blocks,  with  blue  stone  water  table  and  sill  course.  Key- 
stones of  arches,  lintels  and  sills  will  be  dressed  blue  stone.  The 
tower  finials  and  trim  will  be  terra  cotta.  The  roof  of  the  main 
building  will  be  slate,  with  copper  flashing,  and  the  exterior  finish 
of  the  express  building  will  be  similar  to  that  of  the  main  building. 

The  interior  finish  of  the  passenger  station  will  be  plastered 
walls  with  quart,er-sawed  oak  wainscoting  and  trim.  The  ceiling 
of  the  general  waiting-room  will  be  a  beamed  ceiling  with  orna- 
mental composition  consoles.  Floors  will  generally  be  maple  except 
in  the  vestibule  and  toilet  rooms,  where  there  will  be  a  concrete 
marble  chip  terrazzo  floor.  The  interior  of  the  buijding  will  be 
well  lighted  by  windows  at  each  end  of  the  general  waiting-room 
and  upper  lights  in  the  clerestory.  The  lighting  at  night  will  be  by 
electric  fixtures.  The  building  will  be  heated  by  steam  from  a 
boiler  in  the  basement  under  the  east  side  of  the  main  building. 

Mr.  F.  D.  Hyde,  7  East  42d  street.  New  York  City;  designed  the 


their  appointed  meeting  place,  and  it  is   said  that  the  westbound 
{not  scheduled  to  stop)   was  a  minute  ahead  of  time. 

xc,  4th,  Chicago  &  North-Western,  Escanaba,  Mich.,  collision  of 


•Accidents  in  wliicli  injuries  are  few  or  sliglit  and  the  monjy  loss  is  ap^ 
narentlv  small  «iM.  as  a  rule,  be  omitted  from  this  list.  The  official  accident 
record. "published  bv  the  Interstate  Commerce  Tommission  quarterly,  is  regji- 
larly  reprinted  in  the  Ifailrnnd  Gazette.  The  classifleation  of  the  accidents  in 
the  "present  list  is  indicated  by  the  use  of  the  following 

ABBREVIATIONS. 

re        Rear  collisions, 
be        Butting  collisions, 
xc         Miscellaneous  collisions, 
dr        Derailments  ;  defects  of  roadway. 
eij        Derailments;  detects  of   equipment, 
dn       Derailments  :  negligence  in   operating, 
unf      Derailments  :  unforeseen  obstruction, 
unx     Derailments;  unexplained. 

o  Miscellaneous  accidents.  ^  ,    :,,     .  _.      1,  „>,„ii„  „, 

Aa  asterisk  at  the  beginning  of  a  paragraph  Indicates  a  wreck  wholly  or 
partly  destroyed  by  Are  :  a  dagger  Indicates  an  accident  causing  the  death  of 
one  or  more  passengers. 
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switching  freight  trains,  due  to  a  misplaced  switch;   one  trainman 
Itilled.  two  injured. 

xr,  oth,  Boston  &  Maine,  Wachusett,  Mass.,  an  eastbound  freight 
train  approaching  the  station  at  uncontrollable  speed  collided  with 
another  freight  which  was  switching,  and  both  engines  and  many 
cars  were  wrecked.    Three  trainmen  were  killed  and  two  injured. 

dn,  5th,  Rio  Grande  Western,  Park  City,  Utah,  a  passenger  train 
was  derailed  at  a  misplaced  switch  and  the  fireman  was  killed. 

dn,  5th,  11  p.m.,  Buffalo  Creek  Railroad,  Buffalo,  N.  Y.,  a  switch- 
ing engine  of  the  Pennsylvania  road  ran  into  an  open  draw  and 
fell  into  the  Blackwell  canal.  Three  men  were  carried  down  with 
the  engine  beneath  the  water,  and  were  injured,  being  nearly 
drowned,  and  a  fourth  was  injured  by  falling  from  the  tender  to  the 
bridge. 

*unx.  Great  Northern.  Spring  Brook,  N,  Dak.,  a  passenger  train 
was  derailed  and  most  of  its  cars  were  wrecked.  Thirty  passengers 
and  several  trainmen  were  injured,  one  of  the  latter  fatally.  Sev- 
eral passenger  cars  took  fire  and  were  burned  up.  It  is  said  that 
the  fire  was  started  by  the  explosion  of  the  gas  tank  under  the 
smoking  car.  Many  of  the  injured  persons  were  somewhat  burned 
by  the  fire,  being  unable  to  get  out  of  the  wreck  until  after  some 
delay. 

*rc,  8th,  i  a.m.,  Pennsylvania  road,  Marion,  N.  J.,  a  freight  train 
which  had  been  unexpectedly  stopped  was  run  into  at  the  rear  by  a 
following  freight,  and  the  caboose  and  several  cars  were  wrecked. 
Three  trainmen  were  killed  and  two  injured.  The  wreck  took  fire 
and  the  city  fire  department  had  to  be  called  out  to  extinguish  the 
flames.  There  was  a  dense  fog  at  the  time,  and  the  engineman  of 
the  approaching  train  claims  that  he  saw  the  automatic  block 
signal  indicating  all  right. 

xc,  9th,  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  Oakalla, 
Ind.,  an  eastbound  passenger  train  running  at  high  speed,  collided 
with  a  freight  train  which  was  entering  a  side  track.  One  engine 
and  two  cars  were  ditched.  The  fireman  and  the  engineman  of  the 
passenger  train  were  injured,  the  former  fatally. 

xc.  9th,  Long  Island  road,  Long  Island  City,  N.  Y.,  collision 
between  a  westbound  passenger  train  and  a  switching  engine.  Three 
passengers  and  one  trainman  were  injured. 

dn,  10th,  Louisville  &  Nashville,  Lexington,  Ky.,  passenger  train 
No.  16  was  derailed  by  a  misplaced  switch,  and  five  passengers  were 
injured. 

xc,  11th,  Southern  Ky.,  Citico,  Tenn.,  collision  of  freight  trains; 
one  employee  killed  and  one  fatally  injured. 

be,  11th,  Southern  Railway.  Tryon,  N.  C,  butting  collision  of 
freight  trains,  wrecking  both  engines  and  14  cars.  Four  trainmen 
and  two  other  persons  were  injured. 

xc.  11th,  Pennslyvania  Lines.  Allegheny,  Pa.,  collision  between 
a  passenger  train  and  a  freight  train  in  the  yard;  three  trainmen 
and  one  passenger  injured. 

unx.  13th,  3  a.m.,  Texas  &  Pacific,  Marshall.  Tex.,  the  tender 
of  the  engine  of  passenger  train  No.  104  was  derailed  and,  with  the 
express  car,  broke  through  a  bridge.  Two  express  massengers  were 
injured. 

txc,  14th,  Chicago  &  Eastern  Illinois,  Steiger,  111.,  a  northbound 
through  passenger  train  ran  over  a  misplaced  switch  and  into  a 
suburban  passenger  train,  wrecking  one  passenger  car  of  the  latter. 
The  engineer  of  the  suburban  train  and  two  passengers  were  killed 
and  six  persons  were  injured. 

be.  15th.  Louisville  &  Nashville,  Upton,  Ind.,  butting  collision 
of  freight  trains,  wrecking  both  engines  and  many  cars.  Four 
trainmen  were  killed  and  eight  persons  were  injured.  The  collision 
w^as  due  to  confusion  in  sending  train  orders. 

eq,  15th,  Pere  Marquette,  Cheboyganing,  Mich.,  the  tender  of  the 
engine  of  a  passenger  train  (the  engine  running  backwards),  was 
derailed  while  moving  at  about  40  miles  an  hour,  and  the  engine 
and  tender  were  ditched.  The  engineman  was  killed  and  the  fire- 
man injured.  It  is  said  that  the  derailment  was  due  to  a  loose 
wheel. 

be,  16th,  4  a.m.,  Norfolk  &  Western,  Midvale,  Va.,  butting  col- 
lision of  freight  trains,  each  drawn  by  two  engines,  wrecking  all 
four  engines  and  several  cars.  One  brakeman  and  one  fireman 
were  killed  and  four  other  trainmen  were  injured. 

unf,  16th,  Southern  Pacific,  Landry,  La.,  a  freight  train  was  de-  • 
railed  at  a  switch  which  had  been  maliciously  misplaced,  and  the 
engine  and  12  cars  were  ditched.  The  engineman  was  killed  and 
two  trainmen  were  fatally  injured. 

unx,  16th,  Gulf,  Colorado  &  Santa  Fe,  Buckholts,  Tex.,  a  freight 
train  was  derailed  and  the  engine  and  12  cars  were  ditched.  One 
brakeman  was  fatally  injured. 

be.  18th.  Atchison.  Topeka  &  Santa  Fe,  Romeo,  111.,  butting  col- 
lision between  a  passenger  train  and  a  freight;  one  express  messen- 
ger killed  and  three  trainmen  injured.  The  smoking  car  of  the  pas- 
senger train,  which  was  next  to  the  engine,  was  completely  wrecked 
and  the  20  passengers  riding  in  it  were  injured,  but  none  very  seri- 
ously. 

xc,  18th,  4  a.m..  New  York  Central  &  Hudson  River,  East  Roches- 
ter, N.  Y.,  a  westbound  passenger  train  collided  with  a  freight  train 


which  was  backing  through  a  cross-over  track  and  the  engineman 
and  fireman  of  the  passenger  train  were  injured,  the  former 
fatally. 

eq,  ISth,  Chicago,  Rock  Island  &  Pacific.  Phillipsburg,  Kan., 
westbound  passenger  train  No.  41  was  derailed,  presumably  by 
something  dropping  on  the  track  from  a  truck  of  one  of  the 
passenger  cars,  and  four  passengers  were  injured. 

dn,  18th.  Norfolk  &  Western,  Prospect,  Va.,  an  excursion  train 
was  derailed  at  a  point  where  the  track  was  being  repaired  and 
where,  it  is  said,  the  man  in  charge  of  the  work  neglected  to 
give  a  caution  signal,  and  six  cars  were  ditched.  Five  passengers 
were  injureu 

unx,  18th,  Oregon  Railroad  &  Navigation,  Umatilla,  Wash.,  a 
freight  train  was  derailed  at  a  switch  and  the  engine  was  over- 
turned. Two  cars  of  the  train  fell  from  a  bridge  to  the  ravine 
below,  and  a  tramp,  sitting  on  the  bank  of  the  river,  was  killed. 

be,  20th,  4  a.m..  Pennsylvania  road,  Mocanaqua,  Pa.,  butting 
collision  of  freight  trains,  damaging  both  engines  and  several  cars. 
One  fireman  was  killed  and  one  engineman  was  injured.  One  of 
the  trains  appears  to  have  run  beyond  the  switch  at  the  appointed 
meeting  station. 

xc,  21st,  New  York,  New  Haven  &  Hartford,  Worcester,  Mass.,  a 
passenger  train  collided  with  a  freight  train;  two  passengers  in- 
jured, one  of  them  fatally. 

unf.  21st,  Southern  Pacific,  Dryden,  Tex.,  a  westbound  passen- 
ger train  was  derailed  and  wrecked,  and  the  engineman  and  fire- 
man were  killed.  It  is  said  the  derailment  was  due  to  malicious 
loosening  of  the  rails. 

be.  22d,  Louisville  &  Nashville,  Pulaski,  Tenn.,  butting  collision 
of  freight  trains;  one  fireman  killed;  three  other  trainment  injured, 
one  of  them  fatally. 

unx,  22d.  Alabama  Great  Southern,  Whitney,  Ala.,  northbound 
passenger  train  No.  2  was  derailed  and  six  trainmen  and  10  pas- 
sengers were  injured. 

unf,  23d.  Pennsylvania  road.  Duncansville.  Pa.,  a  freight  train 
was  derailed  by  running  over  a  cow,  and  a  brakeman  was  killed. 

*unx,  23d,  Chicago,  Rock  Island  &  Pacific,  Unlonville,  Iowa,  a 
freight  train  was  derailed,  making  a  bad  wreck.  A  car  of  oil  took 
fire  and  exploded,  and  with  14  other  cars  was  burned  up.  Three 
trainmen  were  killed. 

unx,  26th,  Central  of  Georgia,  Atlanta,  Ga.,  a  freight  train  was 
derailed  and  an  engine  and  five  cars  were  wrecked.  Three  train- 
men  were  killed  and  two   seriously  injured. 

unf,  27th,  Northern  Pacific.  Myers,  Mont.,  a  freight  train  was 
derailed  at  a  bridge  which  had  been  undermined  by  a  flood,  and 
the  engine  and  four  cars  fell  into  the  stream.  Four  trainmen  were 
killed. 

unx,  27th,  Gulf,  Colorado  &  Santa  Fe,  Silsbee,  Tex.,  the  tender 
of  the  engine  of  a  freight  train  was  derailed  near  a  bridge  and, 
with  one  span  of  the  bridge  and  seven  cars,  fell  to  the  stream 
below.     One  trainman  was  killed  and  one  injured. 

be,  28th,  Central  Illinois  Traction  Company's  Line,  Mattoon, 
111.,  butting  collision  of  passenger  cars,  both  going  at  good  speed. 
Both  cars  were  wrecked  and  the  motorman  and  14  passengers  were 
injured. 

unx.  28th,  Southern  Railway.  Jellico,  Tenn.,  the  locpmotive  of  a 
freight  train,  running  tender  first,  was  derailed  and  wrecked  and  the 
fireman  was  killed.     The  engineman  was  seriously  scalded. 

*dn,  29th,  St.  Louis,  Iron  Mountain  &  Southern,  Diaz,  Ark., 
passenger  train  No.  5  was  derailed  at  a  misplaced  switch.  The  en- 
gine was  overturned  and  several  of  the  cars  took  fire  and  were 
burned  up.  The  engineman  and  fireman  were  killed  and  five  train- 
men and  four  passengers  were  injured. 

unf.  29th.  Pere  Marquette  road,  Alpine  Mich.,  a  passenger  train 
was  derailed  at  a  washout,  and  the  baggage  car  and  four  passenger 
cars  were  ditched. 

unx,  29th,  3  a.m..  Little  Rock  &  Port  Smith.  Ozark  Junction, 
Ark.,  a  passenger  train  was  derailed  and  the  passenger  cars  fell 
down  a  bank:   42  passengers  were  injured. 

tunx.  29th,  Atchison,  Topeka  &  Santa  Fe,  Lemont,  III.,  a  pas- 
senger train  was  derailed  and  one  passenger  car  was  wrecked.  One 
passenger  was  killed  and  20  injured,  two  of  them  fatally. 

unf.  30th.  Wheeling  &  Lake  Erie.  Forest  City  Park.  Ohio,  a 
freight  train  was  derailed  by  sand  which  had  been  washed  upon  the 
track,  and  several  cars  were  wrecked.  The  fireman  was  killed  and 
the  engineman  was  injured. 

unf,  30th.  St.  Louis.  Iron  Mountain  &  Southern,  Cotter.  Ark.,  a 
train,  consisting  of  a  locomotive  and  caboose,  was  derailed  at  a 
washout  and  fell  25  ft.  to  the  stream  below.  One  employee  was 
killed  and  five  were  injured. 

xc,  31st,  Chicago.  Rock  Island  &  Pacific.  Joliet,  111.,  a  passenger 
train  ran  over  a  misplaced  switch  and  collided  with  a  work  train 
on  a  gravel-pit  track.  One  passenger  car  was  badly  damaged  and 
four  passengers  and  one  employee  were  injured. 

xc.  31st,  Atlantic  Coast  Line,  Bainbridge,  Ga..  collision  between 
a  freight  train  and  a  switching  freight  train;  engineman  and  one 
brakeman  killed. 
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We  print  this  week  a  digest  of  a  circular  issued  by  a  well- 
known  grain  trading  firm  in  the  West  which  is  distinitly  on  the 
buU  side  of  the  market,  but  which  nevertheless  gives  a  good  idea 
of  the  situation  when  this  one  limiting  fact  is  kept  in  mind.  Indi- 
cations point  to  an  exportable  surplus  of  from  150.000,000  to  200,- 
•00,000  bushels  of  wheat  this  coming  year  as  compared  with  an 
almost  total  shortage  in  the  year  just  closed  (4.394,402  bushels)  ; 
with  44,230.169  bushels  in  the  year  ending  June  30,  1904;  with  114,- 
181,420  bushels  in  1903,  and  1.54.856.102  bushels  in  1902.  It  is  still 
a  little  too  early  to  tell  just  how  the  crops  are  going  to  turn  out. 
but  it  is  evident  that  there  is  to  be  an  extremely  large  rail  and 
•cean  movement  not  only  of  wheat  but  in  flaxseed,  where  a  bumper 
crop  is  predicted,  and  in  corn.  We  have  pointed  out  before,  that 
when  a  good  wheat  crop  is  supplemented  by  a  good  crop  of  corn, 
•ats  and  other  grains,  more  wheat  finds  its  way  to  the  seaboard 
than  when  there  is  a  shortage  in  these  other  crops,  and  the  farmer 
has  to  keep  the  poorer  quality  of  wheat  at  home  to  be  mixed 
for  feed.  We  also  have  pointed  out  that  the  producing  capacity  of 
the  country  at  a  present  average  of  some  12Vi.  bushels  per  acre  is 
about  taken  up;  this  statement  not  including  Canada,  but  referring 
merely  to  the  wheat;  producing  area  within  the  boundaries  of  the 
United  States;  and  that  unless  care  is  taken  to  introduce  improved 
methods  of  culture,  for  which  there  seems  at  present  to  be  no  great 
iispcvsition  among  the  farmers,  wheat  exports  must  tend  steadily 
to  decrease,  in  view  of  the  fast  growing  home  consumption.  The 
crop  this  year  has  been  produced  under  extraordinarily  favorable 
climatic  conditions,  and  seems  likely  to  make  an  export  record 
which  will  hold  for  some  time;  until  the  great  Canadian  Northwest, 
which  can  be  described  as  scarcely  developed  at  all  at  present,  be- 
gins to  rapidly  increase  its  output.  There  can  be  no  doubt  that 
the  Grand  Trunk  Pacific  will  add  enormously  to  the  export  grain 
tonnage,  after  it  has  built  up  its  northern  country.  The  grain 
trade  bulletin  which  we  reprint  this  week  is  inclined  to  predict  a 
shortage  of  ocean  carriers  and  consequently  high  ocean  rates,  but 
to  this  belief  we  must  demur.  Rumors  of  the  great  crop  have  pre- 
ceded its  movement  by  so  long  a  time  that  it  seems  quite  as  reason- 
able to  expect  that  the  charter  ships  which  will  come  over  here 
looking  for  grain  will  exceed  the  demand.  At  the  time  of  the  last 
great  wheat  crop,  in  the  year  ending  June  30,  1902,  there  was  no 
such  over-production  of  shipping  as  there  has  been  in  the  last  two 
years,  and  ocean  freights  have  now  had  a  long  period  of  depression 


because  of  the  lively  competition  for  cargoes.  The  effect  of  an 
abundance  of  carriers,  however,  is  felt  more  by  the  European  con- 
sumer than  by  the  American  producer. 


SOME  RESULTS  WITH  CONCRETE    TIES. 


About  a  year  ago,  in  giving  a  brief  resume  of  the  cross-tie  situa- 
tion in  these  columns,  it  was  asserted  that  makes  of  ties  other  than 
wood  must  have  a  lite  of  at  least  ten  years  to  enable  them  to  stand 
on  an  even  basis  of  cost  with  the  latter;  and  that  all  experiments 
up  to  that  time  with  substitute  ties  had  proven  a  failure  before 
the  end  of  ten  years,  with  one  or  two  exceptions,  which  had  lasted 
about  that  long.  Mention  was  also  made  of  forms  of  ties  then  in 
use  for  three  or  four  years,  which  apparently  were  yielding  hopeful 
and  instructive  results,  although  not  all  could  be  classed  as  un- 
qualified successes,  and  some  were  far  from  such.  The  Pennsyl- 
vania Lines  West  of  Pittsburg  have  been  trying  reinforced  concrete 
ties  for  several  years,  and  the  results  to  date  have  been  quite  un- 
satisfactory, according  to  information  furnished  us  by  Mr.  R.  Trim- 
ble, Chief  Engineer  of  Maintenance  of  Way  of  the  Northwest  System. 
Three  different  designs  have  been  tried.  In  the  first  case,  tried 
about  six  years  ago,  a  lot  of  30  reinforced  concrete  ties  were  removed 
at  the  end  of  a  year,  principally  because  of  the  weakness  of  the 
fastening  between  tie  and  rail.  Some  of  the  ties  also  are  quite 
badly  broken.  About  three  years  later  an  experiment  was  made 
wdth  another  design  of  reinforced  concrete  tie.  There  were  300  of 
these  ties  in  the  first  lot,  which  were  received  in  the  winter  time, 
and  21  were  put  into  the  track  at  once.  All  were  removed  within  a 
month,  because  the  concrete  broke  away  from  the  reinforcing  metal. 
These  were  then  replaced  by  new  ties,  which  were  put  into  the  track 
in  the  spring,  along  with  the  balance  of  the  original  lot  of  300. 
Breakage  of  a  great  many  soon  ensued,  however,  and  by  the  middle 
of  the  summer  about  half  of  them  had  been  removed.  Two  more 
lots  of  100  each  were  added  between  that  time  and  the  fall,  to  replace 
broken  ties.  But  removals  were  continuous,  so  that  by  the  spring 
of  the  present  year  only  about  a  hundred  were  left,  and  most  of 
these  were  imperfect.  Inspection  of  them  ceased  at  that  time,  as 
they  were  considered  a  failure.  These  ties  were  laid  in  stone  ballast, 
and  were  subjected  to  very  heavy  traffic.  Some  of  this  same  design 
laid  in  a  division  where  traffic  was  lighter  gave  slightly  better  re- 
sults.    That   is,  they   broke  less  quickly,  although   many  of  them 
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were  broken  within  a  year's  time;  Ijut  despite  their  poor  condition 
the  track  remained  in  good  condition  as  to  line  and  surface  with 
a  small  amount  of  labor.  Last  year  trial  was  made  of  another  de- 
sign, 100  being  u.sed.  These  also  were  a  total  failure,  and  all  had 
been  removed  by  si)ring  of  the  present  year.  This  design  failed 
by  the  concrete  crumbling  and  breaking  under  and  outside  of  the 
rail,  and  showed  transverse  cracks  at  the  rail-holding  bolts. 

Somewhat  in  contrast  with  the  results  on  the  Pennsylvania  is 
the  experience  of  the  Lake  Shore  with  the  same  design  of  tie  most 
largely  used  in  the  former's  trials.  Chief  Engineer  Rockwell  ad- 
vises that  they  have  a  very  large  number  of  these  ties  which  have 
not  failed,  nor  do  they  expect  them  to  fail.  Certain  of  the  tief, 
which  were  placed  in  a  position  where  the  worst  possible  test  could 
be  given  them,  have  failed,  he  says,  partially  on  account  of  poor 
concrete  and  partially  on  account  of  the  jar  from  fast  moving  trains. 
Three  years  ago  we  gave  an  illustrated  account  of  a  piece  of 
work  involving  the  use  of  concrete  ties  in  three-quarters  of  a  mile 
of  city  street,  with  the  object  of  providing  a  permanent  track  con- 
struction. (Hailnmd  Gazette.  August  29,  1902.)  The  ties  were  laid 
in  cement  mortar  on  a  bed  of  concrete.  A  recent  inquiry  regarding 
the  condition  of  these  ties  and  roadbed  elicited  the  information  that 
not  a  single  tie  has  broken,  that  the  track  is  in  as  perfect  line  and 
surface  as  when  laid,  and  this  with  no  attention  In  the  interim.  II 
should  be  known  in  connection  with  this  piece  of  track  that  trains 
with  heavy  locomotives  pass  over  it  at  full  speed,  except  at  one  end, 
where  the  brakes  are  applied  preparatory  to  the  station  stop. 

One  rather  significant  point  to  note  in  connection  with  the  Penn- 
sylvania results  is  the  statement  that  regardless  of  the  poor  condi- 
tion of  the  ties  on  the  division  having  the  lighter  traffic,  the  track 
remained  in  good  condition  as  to  line  and  surface,  with  little  labor. 
Mr.  Rockwell,  of  the  Lake  Shore,  expresses  the  belief  that  there  is 
a  large  field  for  concrete  ties,  although  he  is  inclined  to  think  they 
should  not  be  laid  in  fast  tracks,  as  undoubtedly  the  material  Is 
not  suited  for  continuous  heavy  shocks.  Another  well-known  chief 
engineer  of  a  railroad,  in  referring  to  this  phase  of  the  matter, 
pointed  out  that  there  is  an  important  difference  between  steel- 
concrete  and  concrete-steel  ties:  the  distinction  having  reference  to 
the  manner  of  combining  the  two  materials.  In  the  former,  he  as- 
serted, the  steel  takes  the  load  and  vibration,  jarring  the  concrete 
loose,  and  a  failure  is  the  result. 

THE  CENSUS  OFFICE  RAILROAD  VALUATION. 


The  valuation  of  the  railroads  of  the  United  States  which  has 
been  made  by  Professor  Adams  and  his  assistants  in  the  Census 
Bureau  {Railroad  Gazette.  August  18.  page  168)  is  one  of  the  most 
elaborate  mathematical  studies  of  business  conditions  that  a  sta- 
tistical idealist  ever  evolved,  and  it  would  do  credit  to  the  faculty 
of  a  Gerinan  University.  And.  on  the  whole,  the  theoretical  basis 
on  which  it  is  founded  is  right  and  proper.  But  how  much  good 
it  will  do  is  another  question.  If  any  state  assessing  officer  has 
become  weary  of  fixing  railroad  valuations  by  tossing  a  penny,  or 
by  guesswork,  or  as  the  result  of  three-day  wrangles  with  railroad 
lawyers,  he  can  here  find  a  way  of  escape— provided  he  is  pos- 
sessed of  a  backbone  like  a  telegraph  pole.  No  argument  is 
needed  to  show  the  reasonableness  of  Professor  Adams'  theory. 
Every  assessor  knows  that  railroad  valuations  based  on  first  cost 
or  cost  of  replacement  are  utterly  worthless:  that  valuations  based 
on  the  total  of  stocks  and  bonds  often  produce  unjust  assessments; 
that  the  gross  earnings  of  a  year  tell  nothing  about  the  real  profit, 
and  that  dividends  often  conceal  more  than  they  show.  Every  in- 
vestor or  other  person  who  desires  to  know  the  real  present  value 
of  a  railroad,  and  who  has  access  to  the  necessary  information,  pro- 
ceeds on  the  same  theory  that  is  here  employed  in  the  census.  The 
<ost  of  a  railroad  may  have  been  made  grossly  excessive  by  bad 
jiulgment  or  by  fraud,  and  on  the  other  hand,  it  may  be  tar  less 
than  the  present  value  by  reason  of  growth  of  population  and  of 
land  values.  The  face  value  of  stocks  may  be  ten  or  fifty  times 
the  value  of  the  property,  or  it  may  be  far  less  than  the  true  value; 
and  even  the  market  value  may  represent  many  factors  besides 
those  based  on  the  railroad  itself— as,  for  example,  profitable  in 
vestments  in  a  distant  state.  Gross  earnings  may  increase  while 
profits  and  ability  to  pay  taxes  may  decrease. 

.  In  spite  of  the  strong  support  that  Professor  Adams  finds  foi 
his  theory  in  the  simple  rules  of  logic  and  common  sense,  it  is  not 
surpiising  to  find  railroad  officers  and  their  spokesmen  protesting 
against  what  he  has  done;  lor  in  discussing  valuations  with  state 
taxing  officers,  railroad  men  find  that  logic  and  common  sense  are 
often  more  honored  in  the  brea(h  than  in  the  observance.     The  rail- 


road officer  usually  finds  himself  forced  to  use  every  possible  argu- 
ment for  a  reduction,  for  the  reason  that  on  the  other  side  every 
possible  argument  is  used  for  an  increase.  Prof.  Adams  disavows 
any  purpose  to  fix  values  for  taxation,  but  that  will  not  hinder 
state  officers  from  using  the  values  for  that  purpose.  All  of  the 
state  tax  valuations  reported  by  the  census  office,  except  for  Connec- 
ticut, are  now  below  the  true  valuation,  and  most  of  them  very  far 
below;  but  this  is  explained,  more  or  less  fully,  by  the  fact  that 
all  valuations  of  every  kind  of  property  are  usually  much  below- 
real  values  and  by  the  fact  that  railroads  pay  some  taxes  in  other 
ways  than  by  state  valuations. 

Of  course,  the  rational  method  of  assessing  is  to  ascertain  real 
values,  and.  where  values  which  have  been  too  low  are  raised,  to 
reduce  the  rate  of  taxation  accordingly.  That  is  what  was  done 
in  respect  to  real  estate  values  in  New  York  city  two  or  three  years 
ago.  There  was  a  great  hue  and  cry  then  about  the  injustice  of 
raising  valuations,  but  when  the  tax  bills  appeared,  not  materially 
increased,  the  complainers  found  that  they  had  been  making  a 
false  alarm.  If  the  old  and  the  new  valuations  are  both  ecjuit- 
able,  as  between  one  taxpayer  and  another,  a  change  in  figures  can, 
of  course,  make  no  change  in  the  actual  burden.  The  trouble  with 
the  taxes  of  railroad  rcmpanies  is  that  usually  they  are  not  equit- 
able; they  are  wholly  or  partly  inequitable,  as  related  to  other 
taxpayers,  and  often  are  subject  to  renewed  efforts,  in  successive 
years,  to  make  them  still  more  inequitable.  Theories  of  taxation 
are  so  varied  and  discordant  that  no  assessor  makes  any  headway 
in  trying  to  improve  his  own  theories  by  studying  the  experience 
of  other  states,  and  all  theories  are  subject  to  so  many  exceptions 
that  few  assessors  feel  themselves  to  be  on  firm  ground.  Nowhere 
does  the  student  of  economics  find  confusion  worse  confounded 
than  in  the  field  of  state  taxation  of  railroads.  Of  course,  this  con- 
fusion is  not  by  any  means  due  entirely  to  the  difficultly  of  finding 
and  applying  correct  theories:  it  is  largely  due  to  perversity  in 
state  officers  who  are  "agin'  the  railroads"  or  of  railroad  lawyers 
who  attempt,  by  securing  low-  valuations  or  assessments,  to  get  even 
with  the  public  for  all  of  the  real  or  supposed  injustice  that  the 
railroad  may  have  suffered  at  the  hands  of  the  legislature  or  the 
courts. 

But  if  this  valuation  of  railroads,  made  solely  for  the  purpose 
of  filling  out  the  Census  Bureau's  estimate  of  the  total  w-ealth  of 
the  nation,  is  in  any  degree  injurious  to  the  railroad  interests 
the  injury  is  already  done;  for  the  figures  have  been  published 
throughout  tht  country.  The  only  course  now  for  the  railroad  at- 
torney to  take  in  the  matter  is  to  fight  for  equity  in  actual  rates 
and  assessments.  If  that  has  been  his  course  heretofore  he  can 
but  continue  in  the  same  line.  If  he  has  hitherto  tried  to  reduce 
taxes  by  deceiving  the  assessors  as  to  values  he  may  have  to  change 
his  methods.  If  the  interminable  discussions  before  state  boards, 
over  railroad  taxes,  which  use  up  so  much  valuable  time,  can  be 
changed  from  rivalries  in  the  art  of  confusion  to  sane  efforts  to 
secure  the  application  of  equitable  rates  to  all  property,  it  is  pos- 
sible that  great  good  may  be  accomplished. 

In  the  meantime.  Professor  Adams's  essay  affords  an  interest- 
ing study  in  the  details  of  the  task  of  finding  the  commercial 
value  of  a  railroad.  His  first  principle  is  to  base  the  value  of  the 
railroad  on  its  net  earnings  from  operation  (excluding  iiicome  fiom 
outside  investments  or  from  securities  of  other  railroads),  capital- 
izing these  at  a  i-ate  based  on  the  market  value  of  the  company's 
stock  and  bonds.  To  avoid  the  influence  of  fluctuations  in  business 
he  takes  an  average  of  the  income  of  the  railroad  for  a  period  of 
five  years.  From  the  operating  expenses  he  deducts  sums  spent 
for  permanent  impiovements,  which,  of  course,  inure  to  the  profit 
of  the  stockholder.  The  net  operating  expense  thus  found  is  de- 
ducted from  the  gross  earnings  and  the  remainder  is  called  the 
true  net  earnings  from  operation.  Next  the  taxes  are  deducted, 
leaving  the  true  profit  from  operation.  Where  profits  have  shown 
a  steady  falling  off  for  five  years  the  average  for  the  last  three  years 
is  taken,  and  sometimes  the  three-year  term  is  used  where  profits 
have  increased.  This  last  course  is  pursued  more  rarely  because 
the  purpose  w-as  to  obtain  a  conservative  estimate  of  profits.  Where 
the  operating  mileage  has  changed,  one  average  for  the  w-holc  five 
years  has  been  taken,  except  where  this  showed  a  profit  appreciably 
lai-ger  than  during  the  last  year,  when  a   reduction  was  made. 

For  a  suitable  rate  of  capitalization,  instead  of  taking  arbitrary 
interest  rates,  which  would  involve  the  element  of  personal  judg- 
ment, an  elaborate  study  was  made  of  the  New  York  stock  market 
quotations  for  a  period  of  27  weeks  ending  July  1,  1904.  The  price 
of  bonds  was  stripped  of  accrued  interest,  and  stocks  were  stripped 
of  the   value   of   expected    dividends,    in    cases   where   the    dividend 
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history  of  the  company  seemed  to  warrant  such  expectation.  Pro- 
fessor Adams  gives  a  long  explanation  of  the  rules  by  which  he 
computed  his  average  of  stock-market  prices,  and  his  assistant.  Mr. 
\Vm.  J.  Meyers,  gives  In  the  appendix  a  still  longer  one.  The  arith- 
metic average  was  adopted,  rather  than  weighted  averages  (which 
take  account  of  the  volume  of  transactions)  because  the  simple 
average  results  in  a  lower  price.  Where  stocks  or  bonds  were  not 
quoted,  valuations  were  made  by  analogy  with  other  issues  in  the 
.same  system.  Current  liabilities  were  excluded.  The  rate  of  an- 
nual return  on  bonds  selling  above  or  below  par  was  computed  by 
Deghuee's  tables. 

Having  found  what  the  stock  and  bonds  receive,  and  dividing 
this  by  their  present  value,  he  has  the  average  rate  received  by  all 
the  investors  in  that  property.  But  the  total  aviount  received  by 
the  investors  may  represent  much  more  than  the  profit  from  the 
operation  of  the  railroad,  for  the  stock  and  bonds  may  cover  ex- 
tensive outside  investments.  But  this  rate,  which  the  investor  re- 
^•eives  on  all  his  interests  in  the  company,  is  deemed  a  fair  rate 
for  him  to  receive  on  that  part  of  his  interest  which  is  based  strictly 
on  the  operation  of  the  railroad.  The  net  profits  from  operation 
for  a  year  are  what  must  furnish  the  funds  for  the  payment  of  the 
investor  and  therefore  the  capitalization  of  these  profits,  at  the 
rate  found,  gives  the  true  value  of  the  railroad  operating  prop- 
erty. 

The  Census  office  required  the  valuation  to  be  distributed  to 
the  several  states  and  territories.  As  no  engineer's  estimate  of 
cost  of  construction  was  available,  and  as  distributions  by  track 
mileage,  or  by  stock  and  bonds,  or  population,  or  density  of  traffic. 
or  car  mileage,  are  inexact,  and  as  no  data  were  available  for  net 
earnings,  while  most  roads  had  divided  or  could  divide  gross  earn 
ings,  the  gross-earnings  basis  was  adopted.  In  some  cases,  where 
the  railroads  could  not  make  the  division,  a  special  compilation  was 
made  for  a  single  month  and  the  ratios  thus  reached  were  used. 
The  value  of  a  terminal  is  spread  over  the  line  or  lines  that  make 
use  of  it.  and  no  attempt  was  made  to  decide  as  to  how  earnings 
should  be  divided  between  a  main  line  and  a  feeder.  No  inquiry 
was  made  of  the  railroads  concerning  their  rule  for  reporting  gross 
■earnings  by  states,  where  the  trunk  line  was  located  in  one  state  and 
the  branches  or  feeders  in  another. 

To  test  the  results  of  the  census  work.  Mr.  J.  Shirley  Eaton 
■was  employed  to  examine  the  valuations  made  by  railroad  experts 
of  a  number  of  important  railroads  which  have  changed  hands 
during  the  past  nine  years.  These  studies  showed  that  the  methods 
■adopted  by  the  Census  Bureau  conformed  very  closely  to  those  fol- 
lowed in  the  business  world.  Comparisons  were  made.  also,  with 
the  formal  or  implied  valuations  of  railroad  properties  made  by 
state  tax  boards;  but.  as  might  have  been  expected,  this  work 
amounted  to  nothing.  Agents  were  sent  to  a  large  number  of  states 
to  study  the  records,  but  the  great  variety  of  state  laws  and  the 
marked  divergence  in  practice  made  it  impossible  to  arrive  at  any 
tangible  results.  A  comparison  was  made,  however,  of  the  com 
merclal  values,  as  found  by  the  census,  with  the  latest  reported 
valuations  as  made  for  taxation.  The  reader  will  recall  that  this 
table,  as  given  in  the  Railroad  Gazette  of  August  18.  showed  many 
extreme  discrepancies.  Some  of  these  are  explained.  For  example, 
in  Connecticut,  where  the  tax  valuation  is  114  per  cent,  of  the 
census  valuation,  it  appears  that,  under  the  law.  the  assessors  base 
their  statement  on  the  stock  and  bonds  and  floating  debt  taken  at 
their  market  value:  and  these  securities  include,  of  course,  all  the 
property  of  the  railroads  within  the  state.  In  the  case  of  the  New 
York.  New  Haven  &  Hartford,  this  probably  includes  large  invest- 
ments in  steamboats  and  in  street  railroads. 

In  the  first  part  of  the  bulletin  Professor  Adams  says  that  the 
strategic  value"  of  a  railroad  was  considered  in  estimating  the 
figure  at  which  it  ought  to  be  capitalized.  It  does  not  appear  from 
the  bulletin  how  much  use  h-;  has  made  of  this  idea,  but  in  the  list 
of  railroads,  given  in  the  table  showing  the  rates  of  aunual  return 
on  capital — which  list,  however,  does  not  include  every  railroad 
in  the  country — there  are  four  cases  in  which  the  rate  of  capitaliza- 
tion finally  adopted  is  different  from  the  rate  of  return  on  all  the 
securities  as  computed.  For  example,  the  securities  of  the  Gulf  & 
Ship  Island  produce  an  annual  return  of  5.24S  per  cent.,  while  the 
rate  of  capitalization  adopted  is  5.250.  The  Pacific  Coast  Company's 
securities  yield  8.333.  but  the  rate  of  capitalization  is  7.500.  The 
bonds  of  the  Duluth.  South  Shore  &  Atlantic  yield  4.410.  but  the 
stock  yields  nothing,  and  the  rate  of  capitalization  adopted  was 
4.400.  The  stocks  and  bonds  of  the  Mineral  Range  road  yielded 
5.494.  but  the  rate  adopted  is  5.500. 

A    large    part   of   the    interest    of    this    bulletin    centers    in    the 


essays  which  figure  as  supplements;  the  general  explanation  of  Pro- 
fessor Adams  being  amplified  by  more  detailed  discussions  by 
Professor  B.  H.  Meyer,  of  the  I'niversity  of  Wisconsin;  Mr.  W.  J. 
Meyers,  of  Chicago;  Professor  H.  M.  Bowman  and  Professors  M.  E. 
Cooley  and  W.  D.  Taylor,  and  Mr.  Eaton  as  already  mentioned. 
Professor  Meyer  describes  methods  of  valuation,  methods  of  distri- 
bution of  values  among  the  states  and  methods  of  valuing  railroads 
in  foreign  countries.  Mr.  Meyers  describes  the  refined  mathemat- 
ical processes  by  which  the  rate  of  capitalization  was  computed. 
The  other  gentlemen  named  tell  what  has  been  done  In  Michigan 
and  Wisconsin,  where  Professor  Adams  was  engaged,  four  years 
ago,  to  prepare  a  plan  for  the  valuation  of  the  railroads.  Professor 
Adams's  own  description  of  this  work  is  also  given. 

The  computations  on  which  this  census  report  is  based  must 
have  involved  an  enormous  amount  of  labor,  even  with  the  aid 
of  tables  and  mechanical  aids  to  computation.  How  much  it  has 
cost  is  not  stated,  of  course.  Those  who  declaim  against  the  whole 
enterprise  as  academic  and  unnecessary,  if  not  unjust,  will  declare 
the  whole  sum  wasted.  But  as  Mr.  Eaton,  in  his  essay,  says  that 
Speyer  &  Co..  in  valuing  the  Rock  Island,  last  year,  spent  some- 
thing like  $100,000  on  the  job,  the  Census  office  will  probably  claim 
that  the  Bulletin  represents  a  fairly  wise  expenditure  of  public 
money.     And  it  is  not  for  the  humble  editor  to  deny  the  claim! 


Street  Railway  Capital  and   Earnings  in   1905, 


The  statistics  of  street  and  elevated  railways  throughout  the 
United  States  and  Canada,  compiled  from  returns  of  the  various 
properties  as  given  in  "American  Street  Railways  Investments"  and 
printed  in  abstract  in  the  Railroad  Gazette  August  11.  are  very  in- 
complete, but  they  constitute  the  only  regular  annual  statistics  of 
street  railways  in  this  country.  The  recent  report  of  the  Census 
Bulletin  for  the  year  1902  was  presumably  compiled  with  great 
care,  but  it  was  over  two  years  old  when  it  came  from  the  press, 
and  American  street  railway  properties  are  changing  some  of  their 
characteristics  with  such  rapidity  that  this  lapse  of  time  takes 
away  much  of  the  value  of  the  figures.  According  to  the  returns  at 
hand  there  were  993  roads  in  the  United  States  in  1904  and  42  in  Can- 
ada. The  track  mileage  in  the  United  States  was  29,54S  as  compared 
with  27.754  in  1903:  and  in  Canada  the  track  mileage  was  861.  an  in- 
crease of  only  one  mile  from  the  previous  year.  Following  the 
mileage  figure  the  returns  which  are  naturally  sought  next  are  the 
gross  earnings  and  operating  expenses,  and  these  are  conspicuous 
by  their  absence.  It  is  a  singular  commentary  on  the  American 
street  railway  situation  at  this  critical  and  interesting  period  of  its 
development  that  no  authority  publishes  the  earnings  and  expenses 
of  these  roads  in  annual  form.  It  is  most  desirable  that  this  should 
be  done,  for,  although  an  aggregate  figure  of  this  character  has 
in  itself  no  prima  facie  value  to  the  investor,  except  as  showing  the 
general  trend  of  developments,  it  was  found  that  the  statements  of 
the  steam  railroad  companies  were  greatly  improved  when  annual 
returns  were  required  from  them.  At  present  the  returns  of  the 
street  railway  companies  are  made  in  a  more  or  less  haphazard 
manner,  and  it  would  be  very  helpful  if  they  were  all  required  to 
present  uniform  reports  in  which  certain  items  would  always  be 
found  under  certain  heads.  It  is  with  the  greatest  difficulty  at 
the  present  time  that  the  expense  accounts  of  many  of  these  lines 
can  be  analyzed,  and  a  suspicion  often  exists,  which  it  is  frequently 
impossible  either  to  prove  or  disprove,  that  dividends  are  not  earned. 
The  figures  of  capitalization  are  shown  fully,  although  we 
cannot  vouch  for  their  accuracy.  The  total  capital  liabilities  of 
these  29.548  miles  of  line  during  1904  are  stated  at  $3,217,091,971. 
This  sum  was  made  up  of  capital  stock  aggregating  $1,761,571,812, 
and  funded  debt  to  the  amount  of  $1,455,520,159.  Per  mile  of  track 
the  average  capitalization — total  of  stocks  and  bonds — throughout 
the  country  was  $108,876,  This  is  too  high,  and  it  is  entirely  safe 
to  say  that  a  good  proportion  of  it  is  made  up  of  stock  which  rep- 
resents little  more  than  promoters"  profits  and  has  no  especial  rela- 
tion to  the  cost  of  the  plant.  The  best  sidelight  on  this  figure  of 
average  capitalization  is  obtained  by  taking  the  figures  of  capital 
stock  and  funded  debt  in  the  State  of  Massachusetts,  w^here  the 
Railroad  Commission  limits  these  issues  to  what  it  terms  "fair  re- 
placement value,"  The  cost  in  Massachusetts  is  accentuated  by  the 
expensive  elevated  and  underground  system  in  Boston;  also  by 
the  fact  that  in  a  populous  state  franchises  cost  more,  real  estate 
and  right  of  way  cost  more,  and  larger  equipment  is  necessary,  and 
a  comparatively  great  proportion  of  the  mileage  is  made  in  city 
streets.  Yet,  in  spite  of  all  these  elements  which  would  tend  to 
higher  cost,  the  average  capitalization  in  Massachusetts  per  mile 
of  track  was  only  $49,158  in  1904;  considerably  less  than  half  of 
that  of  the  country  as  a  whole,  including  Massachusetts.  The  aver- 
age capitalization  (stocks  and  funded  debt)  of  the  steam  railways 
in  the  United  States  was  approximately  $45,683  in  1903.  The  figure 
ordinarily  given  for  capitalization  is  that  of  route  mileage  rather 
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than  track  mileage,  but  track  mileage  makes  a  much  fairer  com- 
parison since  the  mile  of  track  and  not  the  mile  of  route  is  the 
unit  of  cost. 

The  figures  at  hand  divide  the  street  railway  mileage  of  the 
country  into  five  groups.  The  first  group  contains  the  six  New- 
England  states,  with  4,606  miles  of  track;  the  second  group  con- 
tains seven  other  Eastern  states  and  the  District  of  Columbia,  with 
9,156  miles  of  track;  the  third  group  contains  nine  Central  states, 
with  10,728  miles  of  track;  the  fourth  group  contains  nine  South- 
ern states,  with  1.495  miles  of  track,  and  the  fifth  group  contains 
17  Western  states  and  territories,  with  3,563  miles  of  track.  In 
190S  there  was  no  street  railway  mileage  in  South  Dakota,  Nevada 
and  New  Mexico.  To-day,  every  state  and  territory  except  Alaska 
is  represented,  but  there  are  ten  states  in  the  western  group  and 
five  in  the  southern  that  have  less  than  100  miles  apiece.  Ohio  leads 
all  the  slates  with  3.437  miles:  a  mileage  almost  as  great  as  that  of 
the  entire  western  group.  Pennsylvania  is  a  close  second  with  3,319 
miles,  and  New  York,  with  3,192,  is  third.  Massachusetts  has  2.734 
miles  and  Illinois  2,080.  It  is  rather  surprising  to  find  only  73 
miles  in  North  Carolina,  and  there  is  every  reason  to  suppose  that 
the  southern  and  western  states  will  soon  receive  the  great  influx 
of  these  lines  which  has  been  so  marked  as  far  west  as  the  Missouri 
river  and  as  far  south  as  the  Potomac. 


Indian    Railroads   in    1904. 


The  Administration  Report  on  the  railroads  in  India  for  the 
calendar  year  1904  shows  that  27.565  miles  of  line  were  open.  Of 
this  mileage  about  20.000  miles  is  owned  by  the  state,  something 
OTer  3.000  miles  by  native  states,  and  about  835  miles  by  branch 
line  companies  receiving  rebates  from  traffic  interchanged  with  main 
lines,  and  the  balance  of  the  remainder  by  companies  receiving  some 
form  of  governmenial  guarantee.  Something  more  than  half  of  the 
entire  amount  is  5  ft.  6  in.  gage,  and  the  majority  of  the  remainder 
is  S  ft.  3%  in.  gage;  although  there  is  about  800  miles  of  2  ft. 
6  in.  gage  and  something  under  300  miles  of  2  ft.  gage.  The  history 
of  these  railroads  begins  with  the  year  1853.  In  1860  approximately 
1,000  miles  were  open;  in  1870,  nearly  5,000  miles;  in 
1889,  9,000  miles;  in  1890,  16,000,  and  in  1900  nearly 
25,090.  During  1904,  621  miles  of  line  were  opened  for  traf- 
fic and  850  miles  additional  were  sanctioned.  Gross  earn- 
ings of  all  Indian  railroads  in  1904  amounted  to  approximately 
3,965  lakhs  of  rupees  (say,  $126.880.000 »  against  3,601  lakhs  of 
rupees  ($115,232,000)  in  1903.  Net  earnings  reduced  to  American 
currency  amounted  to  $66,799,040,  in  1904,  an  increase  of  $6,327,680 
•Tec  the  year  previous.  These  net  earnings  yielded  a  return  on 
the  capital  outlay  of  open  lines  and  lines  partly  open,  of  nearly  6 
per  cent.,  which  is  an  improvement  of  about  i;  per  cent,  over  the 
return  yielded  in  1903.  The  passenger  traffic  of  these  Indian  lines 
is  an  extremely  important  source  of  income.  Out  of  the  total  earn- 
ings in  1904  passenger  traffic  contributed  almost  a  third;  a  propor- 
tion which  has  held  roughly  from  the  first.  Much  of  this  pas- 
senger traffic  is  carried  in  the  very  lowest  class,  with  accommoda- 
tions considerably  inferior  to  any  found  in  Europe,  and  at  rates 
▼erf  much  lower.  The  average  passenger  mile  rate  from  all  classes 
was  under  'o  a  cent  a  mile,  and  the  average  distance  traveled  was 
about  40  miles.  There  have  been  no  material  fluctuations  in  these 
figures  since  1884. 

The  financial  result  of  the  working  of  the  state  and  guaran- 
teed railroads  in  1904  was  a  net  gain  to  the  state  of  $8,423,040;  the 
largest  amount  yet  earned  in  any  year,  after  meeting,  in  addition 
to  the  expenses  of  working,  all  charges  for  interest  on  capital  outlay 
by  the  state  and  on  capital  raised  by  the  companies,  and  also  the 
annuity  payments  for  railroads  purchased  by  the  state,  including 
both  interest  and  sinking  fund  payments.  This  is  the  fifth  consecu- 
tive year  that  there  has  been  a  surplus.  Since  the  appearance  of 
the  last  annual  report,  the  railroad  administration  has  been  cen- 
tered in  what  is  known  as  the  Railway  Board,  instead  of  in  the 
Railway  branch  of  the  Public  Works  department,  as  heretofore. 
This  is  the  outcome  of  a  suggestion  made  by  Mr.  Thomas  Robertson, 
C.V.O.,  in  his  report  on  the  working  of  Indian  railroads  made  by 
order  of  Parliament  in  1903.  Mr.  F.  R.  Upcott,  Government  Direc- 
tor of  Indian  Railway  Companies,  is  Chairman  of  the  Board,  and 
the  other  members  are  Mr.  W.  H.  Wood,  General  Manager  of 
the  Hull  &  Barnsley  Ry.,  England;  Mr.  T.  R.  Wynne,  Agent  and 
Chief  Engineer  of  the  Bengal-Nagpur  line,  and  Mr.  Neville  Priest- 
ley, Secretary.     These  gentlemen  assumed  office  in  March,  1905. 

The  total  capitalization  of  the  lines  open  at  the  close  of  1904 
junounted  to  $1,113,021,120— $40,378  per  mile.  As  is  customary  with 
Ck>lonial,  and  especially  with  Indian  reports,  a  tremendous  amount 
of  statistical  information  is  included  in  the  volume  at  hand,  in 
sharp  contrast  to  the  meager  returns  given  by  the  home  companies. 
The  report  of  Indian  railroads  for  1904  consists  of  271  pages  of 
the  standard  blue  book  size  (8  x  13  in.),  and  the  statistical  in- 
formation is  given  with  fullest  detail,  frequently  dating  back  to 
the  beginnings  of  each  line.     In  the  joint  interests  of  utility  and 


economy,  something  between  the  standard  British  report  and  the 
standard  Indian  report  would  seem  to  be  desirable. 

The  New  York  Independent,  a  weekly  magazine  with  an  intel- 
ligent and  enterprising  editor,  has  lately  entertained  its  readers 
with  a  number  of  articles  by  unusually  clear  headed  "working 
men" — using  that  term  in  its  broadest  and  best  sense — setting  forth 
the  position  and  claims  of  one  or  another  class  as  against  capital, 
or  to  meet  the  criticisms  of  the  public:  and  in  the  last  issue  a 
veteran  locomotive  runner  tells  "The  Engineer's  Side  of  It" — gives 
the  public  the  engiueman's  defense  in  connection  with  collisions  and 
derailments  where  the  engineman  has  been  charged  with  the  chief 
responsibility.  He  does  not  specify  cases,  but,  after  giving  an  account 
of  experience,  which  is  of  a  kind  too  familiar  to  our  readers  to 
require  reproducing  in  this  place,  he  says: 

No  cla.ss  of  men  nn  the  race  of  tlie  earth  have  a  keener  appreciation  ui 
Iheir  respon.sibilities  than  locomotive  engineers.  "In  case  of  doubt  take  the 
safe  side"  is  a  fundamental  rule  of  train  operation,  a  rule  that  is  drilled  inti> 
an  eugineman  from  the  very  moment  he  begins  service  as  a  fireman  until  it 
becomes  part  of  his  life,  a"  constant  admonition  to  caution.  He  is  drillert 
to  regard  the  sacredness  of  a  train  order,  the  importance  of  a  strict  observ- 
ance of  signals  and  rules  the  great  need  of  caution,  and  the- 
absolute  necessity  of  keeping  his  wits  about  him  and  never  forget- 
ting a  meeting  point  or  the  slightest  detail  of  an  order.  He  lives  constantly 
in  an  atmosDhere  of  caution,  of  admonition.  The  necessities  of  his  calling, 
the  responsibilities  connected  with  it.  become  a  part  of  his  life.  He 
lives  in  a  world  of  his  own  and  belongs  to  a  class  set  apart  from  other  men. 
.  .  .  Now.  I  ask.  is  not  this  training  calculated  to  develop  men  of  keen 
and  retentive  memory,  men  who  have  a  minute  regard  tor  detail,  men  who 
are  more  likely  than  otliers  to  strictly  obey  orders  and  observe  signals,  men 
who  are  unlikely  to  take  unnecessary  chances  V  If  the  people  suffer  from  th.» 
errors  of  engineers  to  a  greater  extent  than  they  believe  they  should  suffer 
IS  it  not  right  to  take  into  consideration  the  services  they  are  forced  tc» 
jiertorm  before  pronouncing  judgment  V 

We  refer  to  this  article  here  only  for  the  purpose  of  adding  the 
obvious  conclusion,  which  the  Independent  omitted  to  give  to  its 
readers.  Accepting  the  engineinan's  defense  just  as  he  offers  it, 
must  not  the  public  demand  an  improved  system?  Either  the  men 
or  the  system  must  be  wrong,  or  we  should  not  have  the  distress- 
ing collisions  and  derailments;  and  if  the  men  are  already  as  good 
as  can  be  found,  the  method  of  managing  and  regulating  trains 
must  need  changing.  So  far  as  collisions  are  concerned,  this  con- 
clusion is  coming  to  be  quite  generally  accepted,  the  space  interval 
being  adopted  in  place  of  the  time-interval — though  not  fast  enough. 
The  editor  of  the  Independent — who.  by  printing  articles  of  this 
kind  anonymously,  assumes  some  responsibility  for  the  discussion 
of  the  subject — ought  also  to  have  called  for  more  detailed  explana- 
tion. The  veteran  engineer  confines  himself  too  much  to  generali- 
ties. The  public  wants  to  know  how  it  is  that  there  are  so  many 
exceptions;  so  many  enginemen  who  evidently  do  not  "live  in  an 
atmosphere  of  caution";  who  have  not  been  "drilled  to  regard  the 
sacredness  of  a  train  order." 


Lehigh  Valley. 


A  brief  historical  rfeume  of  this  property  was  printed  in  the 
Railroad  Gazette  last  year  (Sept.  30.  1904).  It  is  sufficient  here 
to  mention  that  the  road  was  originally  an  isolated  coal  carrier, 
very  prosperous.  Under  the  presidency  of  the  elder  Packer,  the 
terminals  at  Lyons,  Cayuga,  Elmira,  Mt.  Carmel  and  Philadelphia, 
and  a  New  York  entrance,  were  established,  and  left  unchanged 
for  many  years.  Hartshorne  succeeded  Packer  in  1880.  H.  E. 
Packer  succeeded  Hartshorne  in  1883.  and  Wilbur  succeeded  the 
younger  Packer  in  1884.  Under  Wilbur's  administration  extensions 
were  made  to  Buffalo,  Lake  Ontario,  etc.  Too  much  money  was 
paid  out  in  dividends,  and  the  road  was  in  thoroughly  bad  shape 
in  1893.  It  was  left  to  Alfred  Walter  (1897)  to  put  the  property 
on  its  feet  by  turning  earnings  back  into  it,  in  spite  of  protesting 
stockholders.  E.  B.  Thomas  succeeded  Walter  early  in  1903,  and 
has  conducted  the  enterprise  with  great  energy  and  judgment. 

The  report  for  the  fiscal  year  ending  June  30,  1905,  is  the  fifty- 
first  annual  one  to  be  presented  to  the  directors.  The  year  was 
extremely  prosperous,  the  large  increase  in  gross  earnings  being 
only  slightly  offset  by  increased  operating  expenses.  Total  earn- 
ings were  $31,275,843,  an  increase  of  $1,394,105.  Operating  ex- 
penses were  $18,929,701,  an  increase  of  only  $59,400;  leaving  net 
earnings  $12,346,141,  an  increase  of  $1,334,704  from  the  returns  for 
1904.  The  most  unusual  feature  of  these  returns  was  the  decrease 
of  $290,768  under  the  head  of  conducting  transportation  in  the  gen- 
eral expense  account,  since  there  have  been  indications  of  extrava- 
gance that  have  shown  particularly  in  this  part  of  the  expenses 
on  almost  all  of  the  railroads  which  have  recently  made  their  re- 
ports. The  other  income  added  to  net  earnings,  consisting  of  divi- 
dends on  stocks,  etc.,  would  have  been  larger  this  year  than  last 
except  for  a  considerable  increase  in  the  deficit  from  the  work- 
ing of  water  lines.  This  deficit  amounted  to  $120,851  in  1905  as 
against  $13,315  in  1904.  Deductions  from  total  income  were  not 
materially  changed  during  the  year,  although  they  aggregated  slight- 
ly more.  The  net  income  of  the  Lehigh  Valley  Coal  Company  was 
smaller  in  1904.  but  the  total  net  income  ($6,028,437),  after  all 
deductions,  was  $916,440  greater  than  last  year. 

Exclusive  of  its  water  lines,  the  company  has  doubled  its  net 
earnings  since  1902,  and  this  has  been  accomplished   not  so  much. 
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ihrougl'.  UiP  actual  increases  in  gross,  althougli  these  tiave  been 
good,  as  hy  the  radical  reduction  of  operating  expenses.  The  gains 
in  passenger  traffic  constitute  an  interesting  feature  of  the  report. 
The  best  passenger  year  the  company  ever  had  was  in  1902,  when 
it  was  in  position  to  make  a  strong  bid  for  Pan-American  traffic, 
and  the  department  earned  $3,664,820.  This  year,  however,  with 
no  obvious  special  .sources,  its  passenger  busine.ss  brought  in  $3,509.- 
825,  an  increase  of  over  11  per  cent,  from  1904.  The  increase  in 
general  freight  traffic,  including  both  merchandize  and  coal,  was 
S'i.  per  cent.,  while  coal  and  coke  tonnage  alone,  not  including  com- 
pany's service,  increased  7  per  cent. 

Taking  up  the  operating  statistics  in  further  detail,  it  appears 
that  the  company  obtained  a  slightly  better  average  loading;  aver- 
age revenue  tons  per  train  mile  amounting  to  501  in  1905  as  against 
486  in  1904:  and  average  tons  per  loaded  car  mile  amounted  to 
20.31  as  against  19.76.  With  an  additional  car  mileage  of  3.548,202, 
ton  miles  were  increased  207.273.153.  Of  the  26  detail  items  under 
the  head  of  conducting  transportation  there  were  minor  increases 
in  15,  as  was  to  have  been  expected  from  the  considerable  increases 
in  traffic,  but  these  were  far  more  than  offset  by  the  decreases.  The 
most  important  decrease  was  in  ilie  cost  of  fuel  for  locomotives. 
The  total  locomotive  mileage  was  485.180  miles  greater  than  in  1904, 
yet  coal  cost  $192,531  less:  the  increase  being  $2,457,800  for  20,077,- 
442  locomotive  miles,  an  average  fuel  cost  of  about  12  cents  a  mile. 
The  other  chief  decrease  under  this  head   was  in  rents  of  tracks, 


NEW   PUBLICATIONS. 


KItctiirianii'  Hand  Hook. — Kv  I'rof.  T.  OTonor  Sloane.    The  Norman  W.  Hen- 
lev  inibllshlns  Co.,  Xi'wVork,  100r>.    Leiitlicr  4i/jX6V4;  760  pogeH.    Pr»w, 

*;s.r.o. 
Professor  Sloane  has  written  a  most  valuable  handy  reference  book 
for  electricians.  It  is  not  a  collection  of  formuUe  and  miscellaneous 
data  for  the  designing  electrical  engineer,  but  a  practical  guide  for 
those  having  to  do  with  the  installation,  care  and  operation  of  elec- 
trical machinery  of  nearly  every  description.  The  author  discusses 
theoretical  considerations  only  far  enough  to  explain  the  operation 
of  machines  and  the  wording  of  such  discussions  is  always  clear 
and  intelligible.  Practically  every  important  application  of  elec- 
tricity is  considered  more  or  less  at  length.  The  book  is  profusely 
illustrated  with  diagrams  and  drawings.  An  index  covering  24 
pages  adds  greatly  to  the  convenience  of  the  book  for  reference 
purposes. 
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yards  and  terminals,  which  cost  $129,913  less  than  in  1904.  There 
was  also  a  tremendous  increase  in  switching  charges,  which  cost 
the  road  only  $1,457  in  1905  as  against  nearly  $50,000  in  1904,  and 
in  injuries  to  persons,  the  cost  of  which  to  the  company  decreased 
over  100  per  cent.  Maintenance  of  way  and  structures  for  the  year 
cost  $3,269,383.  an  increase  of  $210,125;  the  principal  items  of  in- 
crease being  repairs  of  roadway  and  renewals  of  rails.  The  total 
mileage  of  the  company  is  1,393.  of  which  576  miles  has  second 
track  and  35  miles  has  third  track.  There  are  also  1.000  miles  of 
yard  tracks  and  sidings  on  the  system;  but.  excluding  these  and  de- 
ducting mileage  controlled  by  stock  ownership  and  trackage  rights, 
the  company  appears  to  have  spent  about  $1,847  for  maintenance 
of  way  and  structures  per  mile  of  single  track.  Maintenance  of 
equipment  in  1905  cost  $4,894,269.  an  increase  of  $148,928;  the  prin- 
cipal item  of  increase  being  repairs  and  renewals  of  locomotives. 
The  repairs  and  renewals  cost,  on  the  average,  approximately  $3,150 
per  locomotive  owned:  a  figure  obviously  very  liberal.  The  number 
of  locomotives  at  the  end  of  the  year  was  the  same  as  last  year, 
but  the  total  tractive  power  was  increased  162,572  lbs.  Twenty-six 
locomotives  were  rebuilt  during  the  year  and  20  heavy  freight  loco- 
motives and  20  75,000-gallon  tenders  were  purchased  and  charged 
to  expenses  and  equipment  renewal  reserve  in  the  capital  account. 
Repairs  and  renewals  of  freight  cars  cost  $1,820,172,  a  decrease  of 
$9,593.  This  is  at  the  rate  of  over  $50  per  car. 
The  principal  statistics  of  operation  follow; 
in05. 


Mtiiliiiii   Shni,  Tunis  mill  .1/.  Ihotls.      Ky  W.  S.  Lfiumnl.  I 
Shiip    I'luitio'  ami   In    riiictiiHl   Mailiini-    Df-slgn     " 
('ijllfKc      New  York  :    .lolin  Wilpy  &  Sons, 
(),s!i  Hgures.      i'loth.       S4.0(i. 
This   is  the  third   edition   of   this   work.     The   two   preceding   edi- 
tions were  published  in  loose-leaf  form,  and,  as  stated  by  the  author, 
served    their   purpose   well   as  text-books   for   the   students    in   the 
Mechanical  department  of  the  Michigan  Agricultural  College.     This 
third  or  enlarged  edition  is  presented  with  the  hope  that  it  may 
be  equally  valuable  in  connection  with  engineer- 
ing departments  of  other  schools.    Owing  to  the 
purpose  for  which  this  book  has  been  gotten  up, 
it    is    naturally    of    an    elementary    character 
throughout.     The  author  makes  no  attempt  at 
describing   the   proper   method    of   tool   design, 
nor  does  he  attempt  to  teach  the  machinist  how 
to  use  the  tools;    but  he  does  give  very  dear 
descriptions  apd  illustrations  both  of  hand  and 
of  machine  tools,  and  the  most  advanced  method 
of  using  the  same.    The  illustrations  as  a  whole 
are  good,  especially  the  line  drawings.     There 
are  32  chapters  and  an  appendix,  which  contains 
questions  on   the  text.     The  first  chapters  are 
devoted    to    describing    the    different    forms    of 
measuring  and  laying  out  tools,  as  well  as  hand 
tools;    such  as  rules,  micrometers,  gages,  cali- 
pers, surface  gages,  hammers,  chisels,  files,  etc. 
Simple  machines  such  as  drill  presses  are  then 
taken  up.  and  the  author  gradually  proceeds  to 
describe  the  more  complex  machines  and  their 
lOols;  such  as  lathes,  boring  machines,  planers, 
ihapers,  key-seating  machines,  milling  machines, 
grinding  and  polishing  machines,  etc.    The  last 
two  chapters  describe  the  use  of  jigs  for  making 
interchangeable   parts,   and    other   modern   ma- 
chine shop  methods.     The  information  given  in 
the  text  as  a  whole  is  good  and  no  doubt  will 
prove  of  great  value  when  used  in  connection 
with  practical  shop  work.     As  in  other  works, 
it  would  be  of  help  to  the  reader  if  the  author 
would  insert  self-explanatory  captions  beneath  each  cut.  rather  than 
figure  numbers  only.     Full  captions  are  especially  desirable  in  books 
of  ;in  elementary  character.  r.  c.  ij. 


TRADE  CATALOGUES. 


Huisting  Engines  and  Steam  Pump.i. — The  Allis-Chalmers  Com- 
pany. Milwaukee,  Wis.,  sends  an  illustrated  catalogue  descriptive  of 
its  hoisting  engines  and  accessories  as  well  as  two  bulletins  which 
describe  and  give  tests  of  two  large  pumping  engines.  One  of  thes3 
is  of  30.000,000  gal.  capacity  and  is  installed  in  the  Baden  high 
service  station  of  the  St.  Louis  Water  Works.  The  other  is  of 
15,000,000  gal.  capacity,  and  is  installed  in  the  Chestnut  Hill  high- 
service  station  of  the  Metropolitan  Water  Works,  Boston.  Mass. 


Graphite. — The  Joseph  Dixon  Crucible  Co.,  Jersey  City.  N.  J., 
sends  its  September  issue  of  "Graphite."  It  contains  a  number  of 
interesting  short  articles  in  which  the  value  of  graphite  as  a  lubri- 
cant is  set  forth.  Illustrations  of  a  number  of  prominent  build- 
ings in  which  the  steel  work  has  been  painted  with  Dixon's  Silica 
graphite  paints  are  also  shown.  The  second  installment  of  W.  H. 
Wakeman's  article  on  "Something  About  Condensers"  is  also  given, 
as  well  as  the  usual  amount  of  light  reading  matter. 
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1904. 
1,39.". 
?12,835,076 
11,994,701 
3.155,71.T 
29,881.738 
3,039,258 
4.745,342 
10.469,S0« 
18,870.301 
11.011,437 


Financial  PiihUcation.i. — The  Moody  Corporation.  New  York, 
publishers  of  Moody's  Manual  and  other  financial  and  reference 
books,  is  distributing  a  neat  booklet  entitled  "The  Power  of  an 
Ideal."  It  tells  in  an  interesting  way  about  the  growth  of  this 
company  since  its  start  in  1900.  In  the  rear  of  the  pamphlet  is 
given  a  price  list  of  the  various  works  published  by  the  company. 
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CONTRIBUTIONS 


Oouble-Header  Mileage  and  Repair  Bills. 

liiillimor...  Mil..  .\»K.  M.   MtiC. 
To  THE  Editor  ok  the  Railroad  GAZErrE: 

Mj-  observation  is  that  a  good  many  transportation  men  give 
little  consideration  to  tiie  influence  of  double-header  mileage  on 
loiomotive  repair  bills  and  that  the  protests  of  mechanical  engi- 
neers on  the  subject  are  treated  somewhat  light-heartedly.  I  sug- 
gest that  it  will  be  profitable  if  you  ask  answers  from  your  readers 
on  the  following  question,  viz.:  Supposing  two  passenger  engines 
were  coupled  and  run  con.stantly  in  double-header  service  on  a  road 
ballasted  with  gravel,  how  much  sooner  would  the  second  engine 
have  to  go  into  shop  for  repairs  than  the  leading  engine? 

ENQUIRER. 


Record  Production  and  Delivery  of  Flour. 


.-it.  I...nis.   .M.I..  .\11S.  1!.-..  l'.MI.->. 

To  THE  Editor  of  the  R.mi.ko.vd  Gazette: 

The  Kehlor  Flour  Mills  Company,  of  St.  Louis  and  East  St. 
Louis,  on  Thursday,  August  17,  bought  two  carloads  of  wheat  then 
on  track  at  East  St.  Louis  and  ordered  them  to  its  mills  imme- 
diately. These  cars  were  delivered  there  that  night.  The  wheat 
was  ground  into  flour  on  Friday,  the  ISth,  sacked  and  loaded  into 
cars  that  afternoon  and  forwarded  via  the  Continental  line  from 
East  St.  Louis  on  the  Baltimore  &  Ohio  Southwestern,  train  No.  98, 
leaving  at  7.10  p.m.  The  cars  arrived  in  New  York  Tuesday  morn- 
ing. August  22.  were  delivered  alongside  the  White  Star  steamship 
"Baltic"  at  noon,  and  the  vessel  sailed  Wednesday  morning,  August 
23d,  and  it  is  due  to  arrive  at  Liverpool  on  Wednesday,  August  30. 
The  flour,  therefore,  will  be  on  the  Liverpool  market  within  two 
weeks  of  the  time  the  wheat  was  delivered  to  the  mill  at  East  St. 
Louis.  I  believe  this  is  the  quickest  time  on  record  for  this  per- 
formance. EDWARD    HART,    JR. 


How  to  Divert  City  Passenger  Traffic. 


New  Yciik,   Aug.  26,  1905. 
To  THE  Editor  of  the  R.ulroad  Gazette: 

In  a  city  paper  of  yesterday  or  the  day  before  there  is  a  sug- 
gestive item  to  the  effect  that — 

Tile  plans  inaugurated  b.v  the  Biuoklyn  Itapid  Transit  Co.  on  Aug.  14.  to 
divert  tratlir  to  S<uith  Ferry  and  thus  relieve  somewhat  the  congestion  on  the 
ilrnoklyii  Hridge.  have  not  met  with  much  success.  The  loss  to  the  com- 
pany l)y  running  I'ars  on  several  of  the  leading  lines  direct  to  South  Ferry,  it 
it  said,  has  been  .SJ.'iuti  a  day.  and  if  this  continues  the  service  will  probabl.v 
be  disioutinued  liefore  the  end  ot  the  month.  It  was  mainly  at  the  urgent 
re(|uest  of  the  Transportation  Reform  League  that  the  South  Ferry  service 
d  olRcials,  after  ten  days'  experiment,  are  pretty 
difficult  if  not  impossible  to  devise  any  schem'e 
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to  lessen  the  tide  of  traffic  on  the  bridg 

"DifBcult  if  not  impossible"  is  the  phrase  to  which  I  wish  to 
call  your  attention.  What  is  the  matter  with  a  reduction  of  20 
per  cent,  in  fares?  Would  not  a  saving  of  a  cent  a  ride  attract 
a  good  many  passengers,  and  do  away  with  this  "difficulty"?  I 
mean  the  fare  through  to  Manhattan,  ot  course.  Such  a  reduction 
might  necessitate  an  unequal  division  of  profits  with  the  ferry  boat, 
but  would  not  the  street  railroad  make  money,  nevertheless?  If 
the  new  route  should  take  from  the  bridge  only  such  number  of 
passengers  as  ought  to  be  taken  from  it  the  carrier  would  lose 
nothing  on  the  bridge  line,  for  he  would  still  be  using  that  line  to 
its  full  capacity:  and  the  traffic  on  the  ferry  line  would  be  clear 
gain.  Do  you  see  any  Haw  in  this  reasoning?  Why  should  not  the 
city  compel  a  reduction?  Will  the  street  railroad  publicly  claim 
that  it  would  be  unjust  for  the  city  to  deprive  it  of  the  profits 
which  it  makes  from  passengers  who  ride  across  the  bridge  on 
strap-hangers?  If  the  city  government  has  not  the  courage  to  do 
what  I  have  suggested,  let  us  turn  the  question  around  for  a  mo- 
ment. Advance  the  fares  over  the  bridge.  Is  not  the  city  bound  to 
stop  the  disgraceful  and  dangerous  crowding  of  passengers  at  the 
bridge  terminal?  Would  not  an  increase  in  fares  accomplish  this? 
When  the  other  bridges  and  the  tunnel  are  ready,  the  low  fares 
could  be  restored.  si   r 


Under-Running  Third-Rail  for  the  New  York  Central. 


The  accompanying  illustrations  show  the  details  of  the  under- 
running  type  of  third-rail  with  which  the  New  York  Central  has 
been  experimenting  with  a  view  to  using  in  the  electric  zone 
around  New  York.  The  design  originated  with  Mr.  W.  J.  Wilgus, 
Vice-President  of  the  New  York  Central  in  charge  of  the  terminal 
improvements,  and  Mr.  F.  J.  Sprague.  and  was  perfected  in  the 
office  of  Mr.  Edwin  B.  Katte.  Electrical  Engineer  to  the  Electric 
Commission. 

A    number  of   advantages   as  regards  safety,  economy  and   re- 


liability of  operation  are  claimed  for  this  type  of  third  rail  over 
the  prevailing  form  of  top  contact  rail,  such  as  is  used  in  the  New 
York  Subway,  and  it  has  received  endorsement  only  after  a  careful 
consideration  of  the  difficult  operaiing  conditions  to  be  met  and  the 
relative  merits  of  both  types  to  meet  these  conditions.  The  draw- 
ing. Fig.  1.  shows  the  details  of  the  third-rail  support  and  insula- 
tion. The  rail  is  a  special  bull-head  section,  70  lbs.  to  the  yard, 
rolled  in  lengths  of  33  ft.  from  steel  having  a  composition  which 
gives  it  high  electrical  conductivity.  It  is  supported  from 
brackets  bolted  to  the  ends  of  extension  ties  spaced  11  ft. 
apart.  The  brackets  are  of  cast-iron,  strongly  ribbed,  and  are 
made  of  such  shape  as  to  give  ample  clearance  to  the  end  of  the 
contact  shoe.  The  insulator  is  U-shaped,  and  fits  loosely  over  the 
top  flange  of  the  rail  and  the  web  so  as  to  allow  for  some  vertical 
play  and  to  permit  the  rail  to  move  freely  in  a  longitudinal  direc- 
tion under  expansion  or  contraction  due  to  temperature  changes. 
The  sides  of  the  insulator  are  slotted  near  the  bottom  edges,  and 
a  projecting  shelf  or  lug  on  the  face  of  the  supporting  bracket  fits 
into  the  slot  on  the  back  while  the  bottom  ot  the  clamp  fits  into 
the  slot  on  the  outside  face.  This  clamp  fits  around  the  side  and 
top  of  the  insulator,  and  is  bolted  to  the  top  of  the  bracket.  It  will 
be  seen  that  this  is  a  simple  device  of  few  parts,  each  support  con- 
sisting of  three  lag  screws,  one  bracket,  two  insulators  and  one 
clamp   with  nut.     Insulators  made  of  a  number  of  different  mate- 
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Fig.   1- 


-Detail  of  Supporting  Brackets  and  Wood  Protection,  New 
York  Central  Type  of  Third-Rail. 


rials  have  been  tried,  but  glazed  vitrified  clay  seems  to  answer  the 
purpose  as  well  as  any,  and  is  cheaper. 

The  wood  covering  between  supports  consists  of  three  pieces, 
which  completely  cover  the  top  and  both  sides  down  to  within  %  in. 
of  the  bottom  of  the  rail.  The  top  piece  is  cut  from  long  leaf  yel- 
low pine,  5I0  in.  x  2'4  in.  It  is  champfered  1%  in.  on  each  of  the 
top  corners,  and  is  slotted  2"/,,;  in.  wide  by  I'V^.  in.  deep  on  the 
under  side  to  fit  snugly  over  the  top  flange  of  the  rail.  The  two 
bottom  pieces  fit  in  above  the  bottom  flange  of  the  rail  close  up  to 
the  web,  and  are  toe-nailed  to  the  top  piece  with  16d  nails.  This 
forms  a  smooth  covering  without  bolts  or  supporting  brackets,  which 
if  used  might  become  electrified  and  cause  death  or  injury  if 
touched.  The  only  possible  way  to  come  in  contact  with  the  rail 
is  to  reach  in  under  the  board  covering. 

The  joints  in  the  third  rail  are  equally  simple,  consisting  of 
two  flat  splice  bars  with  two  bolts  and  flexible  bonds  soldered 
to  the  ends  of  each  rail.  These  joints  are  placed  midway  between 
supports,  as  shown  in  the  sketch. 

In  mounting  the  third  rail  on  a  four-track  line  the  arrange- 
ment and  dimensions  shown  in  Fig.  2  will  be  preserved.  The  third 
rails  for  tracks  1  and  2  will  be  mounted  between  the  tracks,  leav- 
ing the  space  on  the  outside  and  between  the  center  tracks  clear. 
At  breaks  at  cross-overs  and  switches  an  under-contact  incline  will 
be  used,  which  will  be  supported  and  protected  in  the  same  manner 
as  the  remainder  of  the  rail.  Fig.  3  shows  a  section  of  the  ex- 
perimental track  at  Hoffmans,  N.  Y.,  equipped  with  this  type  of 
third  rail,  where  exhaustive  experiments  with  a  number  of  types 
have  been  carried  on  during  the  last  year. 

Fig.  4  shows  the  relative  location  and  appearance  of  the  Sub- 
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way   or    Long   Island   Railroad    type   of   third-rail    installation,   and 
of  the  New  York  Central  type. 

For  the  same  clearances  the  New  York  Central  type  requires  a 
location  of  from  1/2  to  %  in.  farther  out  than  the  Long  Island  type, 
but  in  order  to  amply  clear  steam  tailroad  equipment  it  is  proposed 
on  the  New  York  Central  to  place  the  rail  I'i  in.  farther  o>it  than 


type  are  showing  a  tendency  to  split  and  crack  where  the  bolts  pass 
through,  which  will  mean  expensive  maintenance.  The  top-contact 
rail,  being  largely  unprotected  from  the  weather,  is  showing  a  ten- 
dency to  rapidly  corrode,  the  rust  falling  off  in  flakes,  wherf'il^  the 
New  York  .Central  type  is  well  protected  from  the  weather  and 
therefore  from  corrosion.       It  has  been  claimed  that  the  top-contact 
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Fig.  2 — Half  Cross-Section   of  Standard    Four-Track   Roadbed  Showing   Location  of  Third-Rail. 


on  the  Long  Island  Railroad,  or  a  total  of  29  in.  This  difference 
of  l^i.  in.  is  such  as  not  to  preclude  interchange  of  equipment  with 
a  suitable  shoe,  which  can  be  arranged  so  as  to  automatically  pass 
from  unaer-contact  to  top-contact,  and  vice  versa.  Experiments  are 
now  being  carried  out  with  a  type  of  contact  shoe  which  will 
work  equally  well  with  top  or  bottom  contact.  This  is  essential 
because  the  New  York,  New  Haven  & 
Hartford  will,  in  the  near  future,  require 
equipment  which  will  interchange  witli 
the  New  York  Central  and  the  Pennsyl 
vania  and  Long  Island  Railroads. 

The  following  are  the  principal  ad- 
vantages claimed  for  the  New  York  Cen- 
tral type  of  rail  over  the  top-contact 
rail  as  determined  largely  from  the 
experience  gained  on  the  experimental 
track. 

Fiist  Cost. — The  top-contact  type  of 
third  rail  omits  the  use  of  boards  on  the 
side  of  the  rail,  except  at  crossings,  but 
for  the  purposes  of  this  estimate  the  com- 
plete protection  with  side-boards  is  fig 
ured. 

T(i|i-c()iURct  typi-    .$4,32.".  per  mile. 

Xhw  York  Central  type    4.11)0  per  mile. 


rail,  resting  loosely  on  the  insulators,  will  easily  move  and  not  af- 
fect the  latter.  However,  observation  shows  that  the  rail  rests  on 
the  metal  caps  and  in  moving  tilts  the  insulators  and  ties.  The 
danger  of  the  top-contact  third-rail  causes  the  trackmen  to  work 
with  hesitation  and  caution,  with  consequent  loss  of  time  and  ex- 
pense  to   the   coniiiany.   whereas   the  New  York   Central    type   is  so 


Saving  in  favor  of  New  Yorii 
Centra!  type    


$'2'27}  per  mil.'. 


Maintenance. — The  New  York  Central 
under-contact  type  will  cost  much  less 
than  the  top-contact  type  for  annual  main- 
tenance for  the  reason  that  it  has  but 
7,600  parts  per  mile  as  against  24.500 
parts  per  mile  for  the  top-contact  type. 
Experience  so  far  with  the  New  York  Cen- 
tral type  has  disclosed  no  breakages 
whatever  in  the  clay  insulators,  whereas 
on    top   contact   types   it   has   been   noted 

that  a  large  proportion  of  the  clay  insulators  are  already  broken 
and  the  indications  are  that  the  breakages  will  increase.  The  board 
protection  on  the  New  York  Central  type  has  a  continuous  support 
so  arranged  that  it  cannot  crack  and  warp,  whereas  the  board  pro- 


Fig.   3 — Under-Running 


Fig.    4- 


-Comparison    of   Clearances   of   Top-Contact    and    Bottom- 
Contact  Third-Rail  InstallaLions. 


tection  on  the  top-contact  rail  is  supported  at  intervals.  Much  of 
it  is  very  thin  board,  and  consequently  cracks  and  warps  under 
exposure  to  weather,  and  the  cost  of  renewals  will  be  heavy. 
The  vertical  posts  holding  the  protection  boards  on  the  top-contact 


Third-Rail    Installed   on   the    New   York  Central's  Experimental 
Track  at    Hoffmans.    N.   Y. 

well  protected  that  the  trackmen  may  work  with  freedom  and  thus 
use  their  time  to  the  best  advantage  of  the  company. 

Operation. — The  top-contact  type  of  third  rail  is  open  to  the 
action  of  sleet,  whereas  the  under-contact  type  is  thoroughly  pro- 
tected from  sleet.  The  former  has  a  space  between  the  top  of  the 
rail  and  the  underside  of  the  protection  board,  which  catches  snow 
and  can  be  cleaned  out  with  difficulty,  whereas  the  under-contact 
type  will  not  catch  the  snow,  and  a  simple  projection  on  the  or- 
dinary snowplow  will  clear  away  the  snow  and  keep  the  rail  clear 
by  the  action  of  gravity.  The  top-(!ontact  type  has  the  rail  base 
within  5':;  in.  of  the  ground  at  the  top  of  the  tie.  whereas  the  lowest 
part  of  the  New  York  Central  type  is  8-;i  in.  above  the  same  level, 
and  consequently  further  removed  from  snow,  ice  and  rubbish. 
The  construction  of  the  New  York  Central  type  is  such  as  to  require 
the  maintenance  of  a  clear  space  tjetween  the  live  third  rail 
and  the  ground,  whereas  with  the  top-contact  type  the  accumulation 
of  snow,  ice  and  rubbish  may  continue  without  disturbance.  This 
condition  permits  a  considerable  leakage  of  current,  especially  dur- 
ing the  winter  months,  and  consequently  a  loss  of  money  in  opera- 
tion. 

Safety. — The  principal  feature  to  be  considered  in  the  adoption 
of  the  third  rail  is  that  of  safety.  The  top-contact  type  permits  the 
edge  of  the  rail  to  project  nearly  an  inch  beyond  the  edge  of  the 
protection  board,  so  that  in  the  absence  of  the  board  on  the  edge 
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of  the  rail  a  man  walking  near  the  third  rail  or  accidentally  ilrop- 
ping  a  tool  is  liable  to  injury.  Moreover,  a  man  stumbling  or  fall- 
ing so  as  to  come  in  contact  with  the  third  rail  is  very  liable  to  touch 
the  live  portion:  also  the  lower  bolt  for  fastening  the  protection 
posts  on  the  top-contact  type  are  alive  with  current,  and  project  so 
as  to  cause  a  short-circuit  in  case  a  man  touches  them.  On  the 
other  hand,  the  New  York  Central  type  is  thoroughly  protected 
against  accidental  contact  of  any  kind.  and.  in  fact,  the  live  por- 
tion cannot  be  touched  unless  there  is  an  intention  to  do  so.  as  will 
be  plainly  seen  from  the  drawings. 


Performance   of   an    Allfree  Hubbell    Uocomotive    on    the    Pittsburg 
&  Lake  Erie. 


The  Pittsburg  &  Lake  Erie  was  among  the  first  of  the  roads 
now  having  AUfree-Hubbell  locomotives  in  service  to  equip  an  en- 
gine with  this  valve  gear  for  trial  purposes.  Since  doing  so  the 
motive  power  department  of  the  road  has  been  conducting  various 
tests  and  keeping  careful  record  of  the  locomotive's  performance. 
Among  other  things  these  tests  developed  water  economies  of  from 
10  to  1.^  per  cent.  Following  is  a  report  of  the  performance  of  this 
locomotive  in  competition  with  a  companion  locomotive  similar 
in  all  respects  e.\cept  that  it  had  the  usual  valve  gear.  The  in- 
formation is  from  Superintendent  of  Motive  Power  L.  H.  Turner, 
who  says: 

The  following  figures  show  the  results  of  a  (arefully  conducted 
lomparative  test  between  Pittsburg  &  Lake  Erie  locomotive  No. 
'Mh  equipped  with  the  Allfree-Hubbell  system  of  steam  distribution, 
and  locomotive  No.  124.  the  same  in  all  respects  except  being 
equipped  with  an  American  balanced  slide  valve.  The  test  was 
conducted  with  the  locomotives  engaged  in  through  freight  service 
and  all  observations  were  taken  on  the  same  piece  of  track  going 
in  the  same  direction.  Every  effort  was  made  to  obtain  strictly 
average  fervice  conditions  in  the  way  of  changes  in  enginemen. 
varying  temperatures,  different  weights  of  trains,  etc. 

The  test  covered  a  space  of  time  of  about  three  months;  the 
following  report,  however,  shows  the  results  of  one  year's  perform- 
ance and  all  assumptions  as  to  miles  run,  tons  hauled,  and  rate 
per  ton  are  based  upon  actual  facts  and  extracts  from 
past  annual  reports.     Charges  and  credits  were  made  and  given  both 


engines  alike  for  tons  hauled,   water  consumption  and  speed  made. 

Gcneiiil      ixsiimiitiiniK. 

.Miles  riiii   \w\-  year    ;i<J,000 

llevenuo  tons  per  train   1,800 

.Average  haul  in  miles  \i^v  ton   62M! 

Uevenue  per  ton-mlle   .^O.OOO 

Actual   I'trfiinmntrr. 

Tons  per  train  No.  I'lo :;,48(! 

Tons  PIT  train  No.   1  L'4    -',440 

DilTerenci.     46 

Speed,  miles  per  Imnr.  .No.  liT."* 14. 3U 

.Speed,  miles  per  hour.  No.   i:;4 13.8!l 

IHirerence   0.47 

Coal  consumption  jmt  Ion  ton-miles.  .\o.  •l~7t,  Il)s i;i.01 

Coal  consumption  per  Hhi  ton  miles.  .\o.   i;;4.  Il>s 13.08 

nilTerence.  llis 0.67 

Increased  revenut?  due  to  saving  of  coal ^152.40 

Increased  revenue  due  to  increased  load   2.S89.m 

Increased  reveniie  due  to  inc-rejised  speed 1.125.00 

Total    imr.-.ise    In    revenue   for    the    year *4. 166.53 

The  Pittsburg  &  Lake  Erie  also  now  has  a  passenger  locomo- 
tive equipped  with  the  Allfiee-Hubbell  gear,  which  was  placed  in 
service  in  June.  Results  from  its  performance  are  not  yet  avail- 
able. 


Standard  Bridges  on  the  Harriman  Lines.* 


The  drawings  this  week  show  the  details  of  the  Harriman  Lines' 
standard  loti  ft.  riveted  through  truss,  the  longest  riveted  span  in 
use.  For  greater  spans  pin-connecled  trusses  are  used  and  the 
standard  designs  for  this  type  of  bridge  will  be  shown  in  a  later 
series  of  articles.  The  150-ft.  span  is  essentially  the  same  in  all 
of  its  details  as  the  140-ft.  span  shown  last  week.  Heavier  sec- 
tions have  been  used  for  some  of  the  important  members,  but  the 
method  of  fabrication  has  noi  been  altered.  Some  changes  have 
been  made,  however,  in  the  design  of  the  end  beai-ings.  The  bearing 
shoes  tor  both  the  expansion  and  fixed  ends  are  built  up  of  four 
15-in.,  50-lb.  channels  with  7;n-in.  batten  plates  riveted  to  the  webs. 
The  wall  plates  are  made  correspondingly  heavier  and  stronger.  The 
estimated  weight  of  one  span  is  311.000  lbs. 
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The  Grain  Crops. 


Railroad  Statistics  for  Year   Ending  June  30. 


Current  western  estimates  of  the  wheat  erop  in  the  United 
ites  range  from  624,000.0(10  to  700.000,000  bushels.  The  Ames- 
ooks  Co.  has  just  issued  a  circular  which  argues  for  the  higher 
ure.  in  addition  to  80.000,000  bushels  from  northwestern  Canada. 
d  says  that  in  wheat,  after  a  year  of  absolute  independence  of 
reign  outlet  for  our  product,  we  have  undoubtedly  raised  a  crop 
lich  means  an  exportable  surplus  and  a  price  to  conform  with 
foreign  basis  less  the  cost  of  delivering  it  in  foreign  markets, 
cm  all  appearances  this  means  an  exportable  surplus  of  200.000,- 
)  bushels  of  wheat  this  coming  year.  This  means  that  export 
siness  must  become  a  matter  of  almost  daily  occurrence  and  in 
;ood  volume  both  of  wheat  and  flour  to  move  this  quantity  during 
!■  crop  year.     As  to  how  much  this  will  be  modified  by  the  ability 

inclination  of  the  American  farmer  to  hold  back  his  crop  is  a 
itter  of  conjecture,  but  it  should  not  be  forgotten  that  an  80  cent 
leat  price  in  primary  markets  is,  after  all,  a  very  fair  price  and 
profitable  one  on  such  a  yield  as  America  has  secured  this  year. 

is  also  true  that  it  is  yet  to  be  demonstrated  as  to  the  stimula- 
n  which  will  be  given  our  domestic  consumption  by  a  price  basis 

80  cents  instead  of  the  present  basis  of  $1.  at  which  even  now 
?  first  arrivals  of  new  wheat  are  selling  in  Minneapolis.  Reports 
)m  Russia  are  very  contradictory,  but  it  appears  fairly  safe  to  as- 
me  that  their  crop  this  year  is  not  entirely  satisfactory.     It  also 

fairly  demonstrated  that  the  heavy  shipments  from  Russia  the 
5t  year  would  have  been  even  heavier  had  their  inland  transporta- 
n  facilities  been  equal  to  the  task  of  moving  the  grain.  It  is  also 
■tain  that  the  need  for  actual  money  by  Russia  will  force  every 
shel  of  merchantable  grain  that  can  be  moved  and  marketed  into 
•eign  markets  as  fast  as  their  facilities  can  handle  it. 
As  we  (the  Ames-Brooks  Co.)  see  it.  this  is  the  situation.    After 

0  years  of  very  low  ocean  grain  freights  there  is  a  promise  this  fall 
a  large  movement  of  grain  (wheat,  flax.  corn,  oats  and  barley),  in 

of  which  America  has  an  apparent  exportable  surplus.  The  antici- 
tion  of  this  movement  has  already  advanced  ocean  freights  very 
arply  for  the  later  fall  months.  It  is  reasonable  to  expect  that 
will  cost  in  November  5  cents  to  10  cents  per  bushel  more  to 
ich  a  foreign  market  from  an  American  primary  market  than  it 
es  to-day  on  the  present  low  lake,  rail  and  ocean  freights,  all  of 
lich  are  certain  to  advance  sharply.  Now.  if  August  wheat  in 
licago  at  80  cents  is  not  on  an  export  basis,  what  will  be  done 
th  December  wheat  at  82  cents,  and  an  increased  cost  of  at  least 
cents  per  bushel  to  the  foreign  markets?  There  is  only  one  an- 
er.  If  America  has  the  surplus  wheat  to  sell  and  if  the  farmer 
sists  on  marketing  it.  either  American  prices  must  decline  to 
?et  this  condition  as  it  materializes  or  foreign  prices  must  ad- 
nce. 

In  flaxseed. — It  seems  almost  certain  that  America  has  grown 
rhaps  the  largest  crop  of  flax  she  has  ever  raised.  Yields  in  the 
rthwest  are  universally  exceeding  the  estimates,  and  the  crop 
so  far  along  that  very  little  damage  can  now  be  feared.  It  seems 
rtain  that  this  article  also  must  reach  an  export  basis,  and  here 
e  foreign  price  basis  is  more  in  doubt.  Some  Duluth  seed  was 
Id  for  export  when  Duluth  October  was  |1.25  per  bushel.  Since 
at  time  the  foreigner  has  declined  steadily  with  our  declines  and 
oided  making  further  purchases.  With  the  market  now  20  cents 
wer  the  foreigner  shows  less  inclination  to  buy  American  seed 
an  he  did  60  days  ago. 

In  rye. — Foreign  requirements  will  undoubtedly  be  larger  than 
fore  as  there  is  no  doubt  of  a  shortage  in  the  rye  crops  abroad. 
.  this  article,  however,  it  is  still  interesting  to  note  that  in  the 
?rman  markets  Russia  is  selling  her  new  crop  rye.  which  is  sup- 
ised  to  be  very  short  of  the  normal,  at  prices  less  than  American 
e  can  be  delivered  from  our  new  crop. 

Oats  and  barley. — Some  export  business  is  working  in  these 
ery  day,  and  with  the  foreign  demand  for  feed  stuffs  promising 
be  a  material  factor  in  the  price  all  this  year,  we  think  these 
tides  will  continue  for  export.  The  higher  cost  of  reaching  for- 
gn  markets  as  ocean  freights  advance  with  the  wheat  movement 
ay  operate  against  the  American  price  in  these  articles. 

In  corn. — Foreign  markets  are  still  steadily  taking  old  crop 
merican  corn  at  a  price  of  around  65  cents  in  foreign  markets. 
tiey  are  also  willing  to  contract  our  new  crop  at  5  cents  to  10  cents 
scount  under  this  basis,  so  that  there  promises  to  be  a  steady 
arket  at  good  prices  for  what  promises  to  be  one  of  the  largest 
ops  of  corn  America  has  raised. 

Summing  up  the  grain  situation  in  America  there  is  everything 
lat  should  please  our  business  interests.  We  appear  to  have  a 
)od  exportable  surplus  of  all  grains,  for  price  basis  is  very  satis- 
ictory  to  the  farmer  and  promises  to  draw  from  foreign  markets 

1  America  an  amount  of  money  value  which  cannot  help  but  have 
favorable  effect  on  American  business  this  coming  year. 


The  following  table  compares  certain  statistics  of  the  railroads 
in  the  United  States  for  a  series  of  years,  as  if  they  were 
worked  as  a  single  property.  It  is  open  to  criticism  on  the  ground 
that  it  contains  some  reduplication,  but  the  comparison  afforded 
is  sufficiently  accurate  to  be  valuable.  More  extended  comment  on 
these  Interstate  Commerce  Commission  statistics  was  printed  in  the 
Railroad  Gazette  last  week. 

Railroad  Utatistics  for  Year  Ending  June  30. 

1004.  1903.  1902.  1901.  1900. 

Miles  road  completed.    213.904        207,977         202,472         197,237         193,340 

Increase.  12  mos ."1.927  5,.505  5.234  3,892  4,0.-|1 

Mileage  in  hnds  rcvrs         1.323  l,18.->  1,475  2,497  4,1  iS 

Locomotives,    Xo.    .  .  .       4H.743  43.871  41.228  39,584  37,603 

<"ars  owned,  passgr. .       39.752  38.140  36.991  33.9t)9  34.713 

Cars  owned,  freight.  .1,692,194     1,653,7.82     1.546,132     1,464,328     1,363,531 

fars  owned,  total 1,798,561     1,753,389     1,640,220     1,530,833     1,450.83s 

Emplovees    1,296421     1,312,537     1,189,315     1,071,169     1,017,653 

Per  100   miles  road  611  639  594  548  529 

Total  stock  and  fund- 
ed   debt,  millions.  .     ?13,213.1     $12,600.0     S12,134.2     ?11,688.2     $11.491.l> 
Stock    and    debt    per 

mile  of  road 64,265.0       63,186.0       62,301.0       61,528.0       59,676.0 

Gross  earngs, millions         1,975.1  1,900.1  1.726.4  1,588.5  1.487.U 

Average  per  mile 0,306.0         9,258.0  8.623.0  8,123.0  7,T22.<t 

Pass,  carried,  millions  715.4  694.9  649.9  607.3  576.!' 

P.-iss.   1  mile,  millions      21,923.2       20,915.8       19.690.0       17.353.6       16.039.O 
Freight  carried. million 

tons l.snn.n  1.304.4  l.aOO.3  1.089.2  1,101.7 

Same.  1  mile 174. .-.22.1      173.221.:;      I.-.7. 289.4     147,077.1     141,.590.2 

Average  rate  per  ton- 
mile    tmillsi    7.8  7.6  7.6  7.3  7:: 

Average  pass,  tare  per 

mile   I  .ts.  I    2.0  2.U  2.0  2.0  2.'> 


A     Novel     Train-Shed     for    the     New     Hoboken    Terminal    of    the 
Lackawanna.  * 


A  press  despatch  from  Odessa,  Southern  Russia,  says  that  the 
sport  grain  trade  is  paralyzed  by  lack  of  cars  due  to  the  drafting 
f  cars  and  engines  by  the  government  for  military  uses. 


The  accompanying  illustrations  show  a  novel  train-shed,  which 
was  designed  by  Lincoln  Bush,  Chief  Engineer  of  the  Delaware. 
Lackawanna  &  Western,  for  the  company  s  new  terminal  at  Hoboken. 
It  Is  an  entirely  new  departure  in  train-shed  design  and  the  ad- 
vantages claimed  for  it  over  the  ordinary  type  of  shed,  with  single 
long  truss  spans  of  steel,  are:  First,  that  its  first  cost,  or  cost  of 
construction,  is  cheaper — probably  30  to  40  per  cent.  less;  second, 
the  cost  of  maintenance  will  be  less:  third,  it  will  be  lighter,  and, 
fourth,  it  will  be  less  gaseous  and  not  so  noisy.  The  proposed  shed, 
as  shown,  consists  of  a  number  of  longitudinal  sections  built  up 
of  structural  steel,  reinforced  concrete  and  wire  glass.  In  all  cases 
where  the  steel  would  be  subjected  to  the  locomotive  gases  it  is 
protected  by  concrete  and  by  copper.  The  roof  is  supported  by 
longitudinal  rows  of  columns,  placed  27  ft.  between  centers,  and  the 
maximum  height  of  the  roof  spans  is  about  IG^-j  ft.  from  the  top 
of  rail.  Transverse  built-up  roof  girders  are  placed  between  the 
columns  and  resting  on  these  are  longitudinal  purlins  which  di- 
rectly support  the  reinforced  concrete  roof  slab  and  the  skylights 
in  it.  The  longitudinal  opening  over  the  locomotive  stacks,  shown 
in  the  cross-section,  extends  the  entire  length  of  the  train-shed, 
and  with  the  exception  of  the  crossing  of  the  roof  girders  it  is 
entirely  open.  The  tops  of  the  locomotive  stacks  will  come  within 
6  in.  or  S  in.  of  this  opening,  and  it  is  thought  that  practically  all 
of  the  exhaust  from  them  will  be  discharged  directly  through  and 
outside  of  the  shed.  The  girders  and  purlins  directly  over  the 
smoke  slack  are  to  be  encased  in  concrete  to  protect  them  from 
the  gases.  To  protect  the  platform  from  rain  and  snow  and  to 
direct  the  gases  in  their  passage  from  the  stacks,  a  built-up  section 
encased  in  a  concrete  slab  4  in.  thick  by  2  ft.  1  in.  high  is  placed 
on  edge  on  either  side  of  the  opening,  as  shown  in  the  illustration. 
Three  continuous  skylights,  of  wire  glass,  each  6  ft.  wide,  will 
be  placed  longitudinally  in  the  roof  of  each  section.  The  one  in 
the  middle  of  the  section  and  at  the  peak  of  the  roof  will  admit 
light  directly  to  the  inside  windows  of  the  cars  on  the  track  below, 
and  the  remaining  two  rows  of  skylights  placed  over  the  platform 
will  admit  ample  light  to  the  outside  windows  of  the  cars.  The 
proximity  of  the  skylights  to  the  car  windows  will  no  doubt  tend 
to  produce  a  better  light  in  the  cars  than  is  usually  found  in  cars 
in  the  majority  of  large  train-sheds.  In  addition  to  the  transverse 
pitch  which  is  given  to  the  roof  in  both  directions  from  the  center 
it  also  has  a  slight  longitudinal  pitch  between  the  columns.  A  cop- 
per gutter  running  longitudinally  is  placed  over  each  row  of  col- 
umns. This  is  connected  with  a  down  spout,  which  is  placed  in 
each  of  the  hollow  vertical  cast-iron  columns.  The  majority  of  the 
ground  on  which  the  terminal  is  built  is  made  ground,  and  to  avoid 
any  trouble  from  settlement  the  footings  for  the  concrete  platforms 
and  the  platforms  themselves  have  been  designed  to  avoid  all  dif- 
ficulty from  this  source.  Three  rows  of  piles  are  to  be  driven  under 
each  platform,  one  row  under  each  outer  edge  and  one  row  down 
the  middle.  Small  square  piers,  spaced  at  9-ft.  centers,  will  be 
built  on  the  cuter  rows  of  piles  and  similar  piers  will  be  built  on 
the  center  row  of  piles  for  the  columns  supporting  the  train-shed. 
The  concrete  platforms  w'ill  be  reinforced  with  expanded  metal 
and  will  be  supported  by  both  rows  of  small  piers  as  well  as  by 
the  column  piers.  .\s  proposed  at  first,  and  as  described  in  the 
Railroad  Gazette  of  March  24,  1905.  the  original  plans  of  the  Lacka- 
wanna terminal  called  for  16  tracks  under  the  train-shed.  As  shown 
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in  the  ac  rompanying  plan,  the  new  design  embodies  only  14  tracks. 
After  <arefiil  consideration,  it  was  thought  better  to  reduce  the 
number  of  tracks  and  to  have  wider  platforms,  rather  than  to 
have  a  large  number  of  irack.s  and  narrow  platforms.  This  is  tor 
the  reason  that  the  number  of  trains  which  can  be  operated  in  a 
terminal  at  one  time  depends  largely  upon  the  rapidity  in  which 
they  can  be  loaded  and  unloaded,  and  the  wider  platforms  will 
naturally  tend  to  a  more  rapid  movement  of  passengers. 


The  New  "Alton  Limited." 


The  Chicago  &  Alton  placed  in  service  August  20  entire  new- 
trains  for  its  "Alton  I.imited"  runs  between  Chicago  &  St.  Louis. 
No  one  who  sees  these  splendid  trains  will  be  inclined  to  dispute 
the  Alton  passenger  department's  claim  that  they  set  the  'high 
mark"  in  passenger  equipment.  The  trains  are  in  day  service  and 
are  made  up  of  six  cars,  comprising  a  mail,  a  composite  smoking 
and  baggage,  a  chair  car.  a  dining  car.  and  two  parlor  cars,  one  of 
which  has  an  observation  platform.  The  trains  were  built  by  the 
Pullman  Company  and  embody  many  new  ideas.  In  general  con- 
struction they  are  modeled  on  the  lines  of  the  Pullman  equipment 
exhibited  at  the  World's  Fair  at  St.  Louis  last  year.  One  of  the 
most   nniable  diffei ernes  from   usual   practice  is  in   the  lines  of  the 


omitted  from  both  smoking  and  chair  cars,  the  idea  being  that 
with  the  ample  provision  for  hand  luggage  on  the  floor,  the  over- 
head racks  will  take  care  of  all  hats,  coats  and  umbrellas.  The 
appearance  of  the  car  will  undoubtedly  be  more  sightly  in  the  ab- 
sence of  coats  and  hats  swinging  from  the  walls.  The  chair  car 
seats  are  not  reclining  chairs.  They  have  the  Richards  panel  back, 
but  instead  of  a  moving  adjustable  panel  within  a  rigid  frame,  the 
entire  back  moves,  being  pivoted  at  the  bottom  and  fitted  with  stiff 
springs,  so  that  it  adjusts  itself  to  any  posture  the  occupant  may 
assume  within  the  limits  of  its  travel  of  several  inches.  These 
seats  are  not  reversible,  of  rour.'-e.  They  are  upholstered  in  green 
Spanish  leather. 

The  dining  car.  62'-..  ft.  long,  is  finished  in  "vermilion."  an 
East  Indian  mahogany.  It  is  polished  to  a  high  luster,  giving  a 
rich  and  elegant  effect.  The  tables  are  rounded  at  their  outer  ends, 
affording  a  great  improvement  in  appearance,  besides  producing  the 
effect  of  greater  aisle  width  and  therefore  of  more  room.  Another 
novelty  is  the  wall  lights,  which  are  set  in  shield-shaped  sconces 
between  the  windows,  there  being  three  lamps  in  each  enclosure. 
The  chairs  have  the  green  leather  upholstery,  and  the  carpet  is  a 
green-shaded  Wilton.  The  lars  have  accommodations  for  30  per- 
sons. The  kitchen  is  arranged  to  permit  both  front  windows  to  be 
used  for  serving  during  rush  i)eriods.     Ordinarily,  one  is  for  the  re- 


Interior   of    Dining    Car.    "Alton    Limited.' 


«leck.  which  is  square  instead  of  the  conventional  arched  form.  The 
effect  is  decidedly  pleasing,  giving  an  impression  of  roominess. 

The  composite  baggage  and  smoking  car  is  73':..  ft.  long.  The 
baggage  compartment  is  trimmed  in  ash  and  the  smoking  compart- 
ment in  quarter-sawed  oak.  inlaid  with  ebony  and  whitewood.  In 
this  car  the  eye  is  instantly  attracted  to  the  seats,  which  are  unique 
in  form  and  were  designed  specially  for  this  equipment.  The  ob- 
ject was  to  obtain  a  distinctive  design  which  would  combine  com- 
fort, roominess  and  a  suggestion  of  the  home.  They  are  made  of 
natural  wood  and  upholstered  in  green  Spanish  leather.  There  is 
ample  room  beneath  them  for  hand  baggage.  The  toilet  room  for 
the  car  is  placed  at  the  forward  end  of  the  smoking  compartment, 
between  it  and  the  baggage  section,  instead  of  at  the  rear.  The 
space  at  the  back  end  where  the  toilet  room  is  usually  found  is 
occupied  by  a  leather-upholstered  settee,  there  bein.g  one  on  each 
side  of  the  car;   also  one  at   the  forward  end  of  the  compartment. 

The  chair  car  is  72 1^  ft.  long  and  seats  64  persons.  It  is  fin- 
ished ia  Mexican  mahogany,  an  orange-colored  wood.  The  square- 
decked  ceiling  has  figured  veneer  panels  done  in  two  shades  of 
light  green.  The  aisle  carpet  is  a  soft-toned  body  brussels.  This 
car.  also,  has  a  new  design  of  seat.  Unlike  the  usual  reclining 
chairs,  these  seats  stand  on  four  legs  and  therefore  have  the  same 
advantage  as  those  in  the  smoking  car.  namely,  abundame  of  room 
beneath  tor  hand  baggage.     Hat  and  coat  hcoki  have  been  entirely 


ceipt  of  used  dishes  and  tableware,  which  slide  from  the  window- 
down  an  incline  into  sinks  for  washing.  Ail  appointments  of  the 
kitchen  represent  the  very  latest  practice.  An  electric  fan  con- 
tributes to  the  comfort  of  the  occupants. 

The  engravings  convey  an  excellent  idea  of  the  interior  finish 
and  ornamentation  of  the  parlor  cars.  Vermilion  mahogany  is  used 
for  a  paneled  and  inlaid  wainscot  high  enough  to  enclose  wide 
observation  windows  with  French  scroll  panels  roundabout  and 
above  them  orange-opal  glass.  Above  the  window  panels  is  w-hite 
buckram  stenciled  with  a  frieze  of  poppies  and  edged  with  green 
and  gold.  The  ceiling  contains  recessed  panels  of  the  white  buck- 
ram stenciled  in  green  and  gold,  the  clear-story  panels  being  sep- 
arated by  white  enameled  cross-beams.  The  chairs  are  a  golden 
brown  velour  and  the  carpet  green  Wilton.  One  of  the  cars,  the 
observation-parlor,  is  intended  more  especiall.v  for  men  and  has 
a  large  smoking  room  with  seats  for  ten  and  a  buffet  adjoining. 
The  broad  observation  platform  at  the  rear  end' gives  the  proper 
finish  to  this  sumptuous  train. 

Another  new  feature,  shown  for  the  first  time  on  the  World's 
Fair  exhibit  equipment,  is  the  swinging  partition  in  the  entrance 
passageways  of  the  chair  cars  to  protect  the  occupants  of  these  cars 
from  objectionable  drafts  and  screen  from  view  the  entrances  to 
the  toil.-'t  rooms.  A  floor  plan  of  the  end  of  one  of  these  cars  here- 
with  illustrates  the  arrangement.     The  partition   is  shown  in  what 
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might  be  termed  the  "running"  position,  crosswise  of  the  passage- 
way. To  give  a  direct  passage,  when  passengers  are  being  received, 
for  instance,  the  partition  is  swung  around  at  right  angles  to  its 
present  position,  as  indicated  by  the  broken  lines.  It  is  held  at 
either  point  by  a  latch,  and  may  be  locked  in  position  if  desired. 
This  is  the  first  train  in  service  wiib  this  feature. 

The  train  is  lighted  throughout  with  electricity  and  the  light- 
ing fixtures  are  of  a  unique  and  special  design.  The  train  is  abso- 
lutely dependent  on  the  electricity,  there  being  no  prdVision  for 
any  other  kind  of  light.  The  current  is  supplied  by  st(31'age  bat- 
teries, the  plant  for  each  car  having  a  capacity  of  450  ampere-hours. 
Provision  is  made  for  interconnection  of  the  batteries  and  lighting 
circuits  of  the  different  cars,  so  that  no  trouble  will  be  experienced 


Plan   of   End   of  Chair  Car   Showing   Swinging    Partition. 

in  the  event  of  the  failure  of  the  batteries  on  one  or  moi-e  cars. 
The  entire  train  can  be  lighted  from  the  plant  on  one  car.  All  cars 
are  supplied  with  electric  fans. 

The  new  equipment  was  given  the  same  exterior  colors  as  the 
old.  which  consist  of  three  shades  of  maroon  stenciled  in  gold. 
The  total  weight  of  the  six  cars  is  293  tons.  Each  train  is  equipped 
throughout  with  the  Forsyth  automatic  air  and  gteam  coupler. 

The  old  "Alton  Limited"  equipment  has  been  placed  in  service 
between  St.  Louis  and  Kansas  City,  and  will  be  known  as  the 
"Alton-Burlington  Limited."  It  will  be  remembered  that  these  two 
roads  have  a  joint  arrangement  for  a  combination  short  route  be- 
tween these  two  cities. 


Proper   Methods   in  Conducting   Painting   Tests. '■ 


1!V    (it  .sr.WE    W.    THOMl'SDX. 

A  number  of  years  ago  the  President  of  our  society.  Dr.  Dudley, 
wrote  a  series  of  papers  treating  of  the  characteristics  of  paint, 
and.  we  believe,  for  the  first  time  in  the  history  of  the  art,  attempt- 
ing some  scientific  understanding  of  paint  problems.  Not  merely 
were  these  papers  the  first,  in  our  opinion,  that  treated  of  the  sub- 
ject of  paints  scientifically,  but.  it  may  be  said,  that  since  that  time 
practically  no  progress  has  been  made  along  this  line.  It  is  to  be 
ileeply  regretted  that  Dr.  Dudley  has  not  had  time  to  enlighten  the 
public  further  in  this  direction:  for.  we  are  confident,  had  he  been 
able  to  do  so,  the  science  of  painting  and  paint  manufacture  would 
have  been  very  much  simplified.  The  situation,  as  it  is  presented 
to-day.  is  this:  New  paint  materials  are  offered  to  the  consumer, 
from  time  to  time,  these  paint  materials  having  more  or  less  value, 
but  in  regard  to  which  the  manufacturers,  as  a  rule,  claim  a  some- 
what more  universal  merit  than  these  paints  in  actual  use  would 
warrant.  It  is  natural  for  the  paint  manufacturer  to  advocate  the 
use  of  his  product  or  products  for  every  condition  under  the  sun, 
l)ecause  he  hopes  by  this  broad  advocacy  to  increase  their  sale.  If 
there  is  one  principle,  however,  on  which  the  members  of  this 
society  are  pretty  well  agreed,  it  is  that  there  is  no  complete  paint 
which  is  suitable  for  all  conditions  of  exposure;  that  is,  every  paint 
must,  at  least,  have  its  various  components  put  together  in  different 
proportions  according  to  the  conditions  of  exposure  to  which  it  is 
to  be  subjected. 

We  believe  that  it  is  the  business  of  the  engineer  to  design  the 
paint  which  he  is  going  to  use  under  any  given  conditions.  We  be- 
lieve that  the  paint  manufacturers  are  only  too  anxious  to  supply 
what  the  engineer  may  demand.  If  the  engineer  starts  out  to  select 
a  paint,  his  proper  attitude  is  not  to  take  any  one  of  the  prepared 
paints  on  the  market  and  specify  that,  because  the  manufacturer 
tells  him  it  is  the  best  for  the  purpose  in  question:  but  it  is  his 
duty  to  make  such  experiments  as  are  practical  for  the  purpose  of 
finding  out  what  paint  is  the  best  for  the  conditions  to  which  the 
paint  surface  i.s  to  be  exposed.  To  examine  a  paint  on  a  large  scale 
i.s.  of  course,  the  most  satisfactory  way  provided  the  paint  turns 
out   well.     We  are  unquestionably   of   the   opinion   that    the   sure^- 
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proof  of  a  paint  is  its  use,  just  as  we  are  confident  that  the  best 
way  to  detect  a  poison  is  to  take  it  internally.  The  unfortunate 
part  of  the  matter  is.  however,  that  the  use  of  the  paint  in  order 
to  find  its  value  may  leav?  the  user  firmly  convinced  that  this  value 
is  a  negative  quantity.  Supposing  that  he  is  able  to  try  a  paint 
in  a  limited  way  on  full-sized  structures,  and  the  result,  while  not 
a  minus  result  is  really  very  nearly  that — that  is  to  say,  suppose 
the  result  leaves  him  somewhat  in  doubt,  how  is  he  going  to  tell 
whether  the  fault  lay  in  the  paint  or  its  method  of  application? 
How  can  he  be  sure  that  the  relative  failure  of  the  paint  may  not 
have  been  due  to  inherent  destructive  conditions  external  to  the 
paint  itself  but  peculiar  to  the  structure  painted?  A  painting  test 
of  this  kind,  properly  called  a  "field  test."  is  of  inestimable  value 
when  accompanied  by  tests  conducted  under  conditions  all  of  which 
are  known.  These  are  what  may  be  called  "laboratory  tests."  and. 
if  conducted  with  care  and  parallel  to  field  tests,  they  act  as  a 
check  upon  the  results  obtained  by  these  field  tests  and  give  a  bet- 
ter basis  on  which  to  rest  scientific  conclusions.  These  laboratory 
painting  tests,  made  with  the  intent  of  exposure  under  service  con- 
ditions, should  be  supplemented  by  other  laboratory  tests  which 
should  parallel  information  enabling  the  engineer  or  paint  chemist 
to  determine  the  relative  value  of  a  given  paint  in  advance  of  the 
results  which  are  obtained  by  field  or  laboratory  tests  under  service 
conditions.  We  must  not  reverse  this  order,  however,  and  attempt 
to  substitute  purely  chemical  tests  for  exposure  tests  under  service 
conditions  until  the  laboratory  tests  have  demonstrated  their  value. 

By  the  term  "painting  tests"  in  our  title,  "we  have  intended  to 
include  those  tests  which  can  be  conducted  with  scientific  accuracy, 
but  which,  at  the  same  time,  are  as  close  as  possible  to  ordinary 
practice  so  long  as  this  accuracy  is  not  impaired.  Unfortunately, 
tests  supposedly  of  this  kind  are  in  most  cases  without  value.  So 
much  is  this  the  case  that  laboratory  painting  tests  are  often  spoken 
of  in  words  of  derision,  as  though  they  could  be  made  to  procluce 
any  result  desired  by  the  skillful  manipulator  of  the  brush.  In 
most  cases  these  painting  tests  are  made  by  persons  interested  in 
exploiting  certain  products,  whereas  they  should  be  conducted  prin- 
cipally by  the  consumer.  The  primary  cause  for  the  lack  of  value 
which  these  painting  tests  usually  show  is  that  they  are  not  con- 
ducted with  sufficient  accuracy.  Tests  of  this  kind  should  be  con- 
ducted under  the  supervision  of  a  competent  engineer  or  chemist 
and  with  as  much  care  as  if  a  chemical  analysis  were  being  made. 

Committee  E  has  outlined  a  method  of  conducting  painting 
tests  for  protective  coatings,  this  method  demanding  proper  atten- 
tion to  all  those  details  which  are  essential  to  the  obtainmenl  of 
accurate  results.  These  tests,  when  carried  out  by  the  sub-commit- 
tee having  them  in  charge,  should  prove  of  inestimable  value.  There 
are  other  paints,  however,  which,  though  "protective."  are  used  for 
the  purpose  of  producing  a  desiied  finish  of  appearance.  Most 
paints  are  of  this  kind,  and  I  propose,  with  your  permission,  to  say 
a  few  words  about  painting  tests  made,  using  this  class  of  paints: 

Let  us.  to  start  with,  take  the  question  of  the  relative  "cover- 
ing power"  of  paints.  To  my  mind,  the  term  "covering  power"  has 
only  one  proper  meaning;  that  is.  the  power  to  hide  the  surface 
painted.  It  is,  as  Dr.  Dudley  has  pointed  out,  a  function,  first,  of 
the  light-destroying  or  absorbing  power  of  the  constituents  of  a 
paint,  and,  second,  of  the  difference  in  refractive  index  between  the 
pigment  and  vehicle.  Whatever  it  may  be  caused  by,  however,  we 
are  more  interested  in  the  actual  facts  of  the  case  than  the  reasons 
therefor.  In  comparing  two  paints  for  covering  power,  it  is  gener- 
ally understood  that  these  two  paints  should  have  practically  the 
same  color  and  be  very  nearly  alike  in  tone,  for  the  eye  is  not  able 
to  note  accurately  the  difference  in  covering  which  exists  between 
paints  of  different  colors  or  tones.  When  we  compare  two  paints 
of  the  same  color  and  tone  tor  covering  power,  our  work  is  some- 
what simplified  when  it  is  borne  in  mind  that  very  few  paints  are 
homogeneous  as  regards  pigment.  Most  paints  contain  several  pig- 
ments, the  principal  one  being  a  white  pigment  of  some  kind. 
Only  with  straight  white  or  dark  colors  is  the  pigment  likely  to 
be  homogeneous.  Furthermore,  with  the  colored  paints  consisting 
largely  of  white  pigment,  the  tinting  material  is  so  fine  that  only 
a  very  small  amount  is  usually  needed  to  give  the  tint  desired.  In 
this  case  the  actual  covering  power  of  the  paint  is  principally  de- 
pendent upon  the  white  pigment  present.  Our  greatest  interest, 
therefore,  centers  around  the  covering  power  of  white  paints:  for, 
when  we  wish  to  design  a  paint  of  a  certain  color,  we  usually  select 
a  given  white  paint  and  add  to  it  such  coloring  materials  as  have 
the  highest  possible  tinting  power  and  of  which,  consequently,  we 
have  to  add  the  least  amount  possible.  The  result  is  that,  prac- 
tically speaking,  tests  for  covering  power  are  demanded  for  white 
paints  only,  and  it  is  of  these  that  I  desire  to  speak. 

On  the  threshold  of  our  inquiry,  we  are  confronted  by  two  dif- 
ficulties: The  first  of  these  has  to  do  with  the  amount  of  vehicle 
we  are  to  use  to  get  the  "consistency  proper  for  painting."  In  the 
present  state  of  the  art.  there  is  apparently  no  method  for  determin- 
ing this  consistency;  the  •consistency  proper  for  painting  is  simply 
a  matter  of  rule  of  thumb.  There  is  nothing  standard  about  this 
consistency;    it  may   be   one  thing  in   winter,  another   in  summer; 
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one  thing  with  a  flat  brush,  another  with  a  round  brush,  and  still 
another  with  the  squirt  gun.  We  have  a  refuge,  however;  and  that, 
it  seems  to  me.  is  the  only  safe  one.  When  we  have  mixed  our 
paint  to  a  "consistency  proper,"  in  our  opinion,  "for  painting,"  let 
lis  record  the  formula  on  which  we  prepared  the  paint  and  let  our 
report  state  this  formula  in  full  detail.  It  the  paint  was  a  pre- 
pared or  ready-mixed  paint,  then  the  analysis  of  the  paint  should 
also  be  reported  in  as  nearly  formula  form  as  possible.  In  other 
words,  we  may  have  difficulty  in  determining  what  is  the  consist- 
ency proper  for  painting,  but  we  need  have  no  difficulty  in  recording 
the  composition  of  the  mixture  which  was  used  in  making  a  given 
test  for  covering  power;  and  this,  in  the  present  state  of  the  art 
is  all  that  we  can  ask.  The  second  difficulty  which  presents  itself 
is  in  the  adoption  of  a  spreading  rate  per  gallon  of  paint.  There 
can  in  practice,  of  course,  be  no  standard  spreading  rate;  and  yet 
we  have  found  that  any  white  paint  which  has,  according  to  our 
experience,  a  consistency  proper  for  painting  can  be  readily  brushed 
out  so  as  to  cover  1,200  ,sq,  ft.  to  the  gallon  of  paint  when  applied 
to  a  fairly  smooth  surface;  and,  in  most  cases,  if  it  is  not  spread 
out  at  that  rate  the  paint  will  run.  We  solve  this  difficulty  of  the 
spreading  rate  at  which  the  paint  is  to  be  applied  in  the  same  way 
that  we  solve  the  difficulty  in  connection  with  the  consistency  proper 
for  painting;  that  is,  we  simply  make  the  spreading  rate  followed 
a  matter  of  record.  To  illustrate,  let  us  suppose  that  we  have  re- 
<-eived  two  paints  which  we  desire  to  compare  for  covering  power; 
these  paints  we  will  say  are  prepared  paints — that  is.  they  have 
been  thinned  to  "consistency  proper."  in  tlie  manufacturer's  opinion, 
"■for  general  painting."  We  would,  fii-st  of  all,  analyze  these  paints 
to  determine  the  formuUc  on  whi^h  they  were  prepared.  Inasmuch 
as  the  pigments  in  the  two  paints  may  vary  in  composition  and, 
<'onsequently,  in  specific  gravity  we  make  a  determination  of  the 
weight  per  gallon  of  paint  as  received;  and,  knowing  the  percent- 
age by  weight  of  the  vehicle  present,  we  calculate  the  percentages 
by  volume  of  vehicle  and  pigment  present,  which  gives  us  a  some- 
what better  conception  as  to  the  nature  of  the  paints.  All  the  in- 
formation we  have  thus  obtained  is  recorded.  Our  next  step  would 
be  to  compare  these  two  paints  as  to  the  relative  ease  with  which 
they  can  be  spread  over  the  same  area,  without  any  particular 
regard  to  their  covering  power.  If  we  find  that  they  can  be  spread 
■over  the  same  amount  of  surface,  without,  as  is  usual,  great  dif- 
ficulty, we  adopt  a  standard  spreading  rate  for  the  two  paints — say. 
1.200  sq.  ft.  to  the  gallon,  one  coat — and  apply  the  paints  to  standard 
prepared  surfaces  at  that  rate;  and,  when  we  are  through,  we  com- 
pare the  paints  for  their  covering  power,  or  power  to  hide  the 
surfaces  painted.  Now  let  us  compare  this  method  of  making  a 
painting  test  for  the  covering  power  of  white  paints  with  the  method 
usually  followed:  Jones  has  a  paint  that  he  wants  tested.  He 
takes  it  to  his  friend  Brown,  the  painter,  and  wants  his  opinion. 
Brown  reports  in  a  few  days  that  the  paint  he  received  from  Jones 
<_overed  better  than  any  paint  he  had  ever  used.  Now,  Brown  may 
have  been  perfectly,  honest  in  making  this  report  to  Jones;  but, 
unless  the  formula  on  w-hich  the  paint  was  mixed  and  the  rate  at 
"Which  it  was  spread  is  given.  Brown's  opinion  is  worse  than  useless. 

We  describe  here  more  in  detail  our  method  of  comparing  white 
paints  for  covering  power: 

Use  white  pine  boai'ds,  30  in.  long  x  10  in.  wide  and.  approxi- 
mately. 1  in.  thick.  Each  end  of  the  board  is  provided  with  a 
•cleat  having  a  tongue  fitting  into  a  groove  on  the  end  of  the  board 
and  securely  nailed  on.  The  entire  board,  including  the  cleats,  to 
be  finished  to  the  size  given  above.  Three  of  these  boards  are 
primed  with,  we  will  say,  the  following  paint  mixtures;  White  lead 
paste,  100  lbs.;  linseed  oil,  one-third  boiled.  75  lbs.  No  attempt  is 
made  to  secure  a  definite  amount  of  priming  paint  to  the  unit  of 
surface;  this,  for  the  reason  that  the  boards  may  vary  considerably 
in  their  absorptive  power.  When  this  priming  coat  is  drj".  each 
board  receives  a  diagonal  stripe  of  lampblack  in  japan  about  1  in. 
■wide  on  one  or  both  sides  of  the  board,  as  may  be  desired.  When 
this  black  stripe  is  dry,  it  is  given  a  second  coat  of  paint  mixed 
to  a  consistency  proper  for  painting,  the  formula  being  recorded. 
The  weight  per  gallon  of  the  paint  so  mixed  is  then  obtained  by 
finding  its  specific  gravity  and  multiplying  by  8.33.  which  gives 
the  weight  per  gallon.  Inasmuch  as  the  board  which  we  are  using 
lias  a  total  surface  of  680  sq.  in.,  all  we  have  to  do  is  to  find  what 
the  ratio  is  between  680  sq.  in.  and  the  spreading  rate  at  which  we 
desire  to  apply  the  paint  in  order  to  find  the  fraction  of  the  gallon 
-which  we  wish  to  apply  to  each  board.  If  the  rate  adopted  is  1,200 
sq.  ft.  to  the  gallon,  then  we  get  the  formula:  680  sq.  in.  ;  1.200 
.sq.  ft.  ; ;  1  .  .  X,  the  reciprocal  of  "x"  being  the  fraction  of  a  gallon 
of  paint  to  be  applied  to  each  board,  one  coat.  Having  the  weight 
of  the  paint  per  gallon  we  easily  get  the  amount  of  paint  by  weight 
to  apply  to  each  board,  one  coat  on  all  sides.  When  this  second  coat 
of  paint  is  thoroughly  dry  a  similar  coat  is  applied;  and,  when  dry, 
the  boards  can  be  compared  for  the  covering  power  of  the  paints 
on  them.  We  mention  the  painting  of  three  boards  with  each  paint 
to  be  compared.  The  purpose  of  this  is  that  variation  in  results 
are  obtained  between  boards  which  are  apparently  painted  in  an 
identical  manner.  These  variations  are  not  great,  but  it  is  thought 
^jest  to  eliminate  them,  to  a  certain  extent,  by  painting  three  boards 


and  selecting  the  one  giving  medium  results  for  comparison  with 
boards  painted  with  other  paints. 

Tests  conducted  along  these  lines,  we  believe,  will  give  valuable 
and  scientific  results  and  will  enable  the  intelligent  person  to  draw 
safe  conclusions. 

Let  me  state  here,  by  way  of  illustration  of  the  usefulness  of 
this  method,  one  of  the  results  obtained  by  tests  comparing  pure 
white  lead  and  linseed  oil  with  a  mixture  of  white  lead  and  a  small 
amount  of  barytes  with  linseed  oil.  The  pure  white  lead  was 
mixed  on  the  formula  of  100  lbs.  of  white  lead  paste  to  30  lbs,  of 
linseed  oil;  two  mixtures  containing  barytes  were  made  on  the 
same  formula  as  the  white  lead  and  pure  linseed  oil,  except  that 
to  the  pure  white  lead  was  added  an  amount  of  barytes  correspond- 
ing to  10  per  cent,  by  volume  of  the  white  lead  present  and  the 
amount  of  oil  was  also  increased  10  per  cent.,  so  that  the  mixed 
paint  contained  in  each  case  the  same  percentage  of  pigment  by 
volume  and  the  same  amount  of  oil  by  volume.  Another  mixture 
was  made,  adding  20  per  cent,  by  volume  of  barytes  to  the  sample 
of  white  lead  paint  and  a  corresponding  amount  of  oil.  These  three 
paints  were  then  compared  by  the  above  method  for  covering  power 
and  spread  at  the  uniform  rate  of  1.200  sq.  ft.  to  the  gallon.  The 
result  was  that  both  paints  containing  barytes  showed  a  very  per- 
ceptible diminution  in  covering  power.  Now,  this  illustration  has 
not  for  its  purpose  the  saying  of  anything  in  favor  of  white  lead 
and  against  barytes.  but  simply  to  show  that  if  the  statement  is 
made  that  a  small  percentage  of  barytes  can  be  added  to  white  lead 
without  impairing  its  covering  power,  some  explanation  must  be 
made  as  to  the  method  by  which  such  a  result  is  obtained.  If  in 
any  painter's  hands  the  result  has  been  found  that  the  addition  of 
a  small  percentage  of  barytes  did  not  impair  the  covering  power 
of  the  white  lead,  it  must  have  been  due  either  to  the  fact  that 
less  oil  was  used  or  that  less  surface  was  covered  per  gallon  of  the 
paint  containing  barytes  than  by  the  straight  white  lead. 

Perhaps  the  most  important  test  that  can  be  applied  to  paints 
is  a  durability  test — that  is,  a  test  as  to  the  permanency  of  the 
paint  film  itself.  Boards  painted,  as  in  the  making  of  the  cover- 
ing power  tests  described  above,  can  be  exposed  to  the  weather 
and  the  durability  of  the  paint  films  observed.  Durability  tests,  to 
be  of  value,  should  be  conducted  with  t.he  same  care  as  the  cover- 
ing power  tests.  The  formulae  on  which  the  paints  were  mixed 
should  be  recorded,  also  the  rate  per  gallon  at  which  they  were 
spread. 

Quite  recently,  painting  tests  with  a  view  to  observing  the  dura- 
bility of  various  paints  were  reported  on  to  the  International  Asso- 
ciation of  Master  Painters  and  Decorators  and  the  results  obtained 
were  published  generally  in  the  paint  journals.  Undoubtedly,  these 
tests  were  conducted  conscientiously  and  the  conclusions  reported 
give  honest  opinions  about  the  results  obtained.  We  feel,  however, 
compelled  to  question  these  results  for  several  reasons  which  appear 
to  me  to  be  very  important.  In  the  first  place,  single  boards  only 
were  painted  with  each  paint  and  exposed.  At  least  three  boards 
should  liave  been  painted  and  exposed  alongside  of  each  other,  and 
the  board  which  showed  results  about  the  average  of  the  three 
should  have  been  selected  for  comparison  with  other  paints  simi- 
larly selected.  Very  frequently  it  will  be  found  that  two  boards 
painted  apparently  in  the  same  manner  and  with  the  same  paint 
will  show  differences  iif  results  due  to  differences  in  the  boards 
themselves.  In  the  second  place,  the  formulfe  on  which  the  paints 
were  mixed  are  not  stated  with  sufficient  detail.  In  the  third  place. 
there  is  no  information  given  as  to  the  spreading  rate  at  which  the 
respective  paints  were  applied.  Considering  any  two  of  the  boards, 
the  paint  on  one  board  may  have  been  twice  as  thick  as  on  the 
other,  for  all  we  know  to  the  contrary.  We  have  very  little  doubt 
that  the  thicker  the  paint  film,  the  greater  its  durability.  This 
emphasizes  the  importance  of  having  painting  tests  conducted  under 
the  supervision  of  the  engineer  or  chemist.  The  ordinary  master 
painter  is,  we  believe,  thoroughly  competent  to  interpret  results 
and  to  conduct  field  tests  on  full-sized  structures;  but,  when  it  comes 
to  preparing  boards  for  exposure,  special  training  is  required,  such 
as  the  chemist  or  engineer  only  can  be  said  to  have. 

To  conclude,  no  matter  what  the  painting  test  may  be,  whether 
it  be  of  colored  paints  or  white  paints,  whether  it  be  with  homo- 
geneous or  mixed  pigments,  whether  it  be  for  covering  power  or 
durability,  the  essential  features  that  we  should  insist  upon  are 
that  the  formula  of  the  paint  should  be  stated  fully;  that  the  thick- 
ness of  the  film — or  what  is  the  same  thing,  the  rate  at  which  the 
paint  is  spread — should  also  be  stated.  These  two  requisites  of 
proper  painting  tests  should  also  be  demanded  in  all  tests  for  the 
permeability  of  paint  films  or  their  permanency,  no  matter  how 
these  tests  may  be  applied.  If  we  wish  to  compare  two  paint  films 
for  their  permeability  by  the  dextrine  test,  we  should  know,  to  start 
with,  that  these  two  films  have  approximately  the  same  thickness. 
It  is  a  safe  assumption  that  the  thicker  the  paint  film,  the  less  its 
permeability.  If  we  desire  to  compare  two  paint  films'  for  their 
permanency,  we  should  know  that  these  two  paint  films  are  of  the 
same  thickness,  as  the  elasticity  and  general  lite  of  the  film  are 
proportionate  to  its  power  of  resistance  to  oxidizing  influences,  and 
the  thicker  the  film,  the  more  permanent  are  its  inner  parts. 
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Time  Freight  on  the  Chicago  i.  North  Western.'' 


The  Chicago  &  Xorth-Western  under  date  of  August  1.  1905. 
issued  a  new  pamphlet  covering  the  movement  ot  time  freight.  The 
general  .system  used  corresponds  to  that  of  the  Red  and  Green  Ball 
freight  on  the  St.  Louis  &  San  Francisco.  Mi.^souri  Pacific,  etc..  de- 
scribed in  our  issue  ot  August  18.  The  Chicago  &  North-Western. 
however,  has  only  one  class  of  time  freight.  This  class  is  consid- 
erably more  comprehensive  than  that  of  the  Red  Ball  freight  clas- 
sification on  the  St.  Louis  &  San  Francisco  and  rather  less  compre- 
hensive than  the  Green  Ball  freight  classification.  It  includes  in 
all  161  articles  of  a  valuable,  perishable,  or  otherwise  urgent  nature. 
A  point  of  difference  with  several  time  freight  systems  in  common 
use,  which  was  also  noted  in  the  case  of  the  St.  Louis  &  San  Fran- 
cisco, is  that  the  manifest  envelope  is  done  away  with.  The  way- 
bills are  of  a  distinctive  color,  which  is  all  that  is  considered  neces- 
sary. The  coding  system  of  designating  stations  is  managed  in 
about  the  same  way  as  with  the  other  lines  previously  reported. 
Certain  stations  are  designated  coding  stations  and  assigned  certain 
letters  and  set  of  numbers  supposed  to  last  long  enough  to  take 
all  of  their  freight  to  destination,  so  that  there  will  not  be  any 
duplicate  codes  out  at  one  time.     For  example,  Chicago  (.40th  street) 

^   see   August   2.").    .\tchisou.    Topeka   & 
August  l.-^.  St.  I.ouis  ^V:  San  Frani-isii.. 


is  code  "W"  and  has  999  numbei-s.  When  No.  999  has  been  reached 
it  reverts  to  one  again.  The  time  freight  is  thereafter  reported  at 
each  succeeding  terminal  by  its  code  instead  of  the  car  number  and 
initial.  This  saves  very  largely  in  the  wire  work.  What  is  known 
as  the  "15"  report  shows  on  what  train  the  freight  is  forwarded, 
together  with  the  destination,  etc.  This  blank,  also  known  as  the 
"consist"  report,  is  in  all  its  essential  details  precisely  the  same 
as  the  consist  report  shown  in  the  description  of  the  St.  Louis  t 
San  Francisco  system,  page  Itil.  form  106-A.  The  yard  master  or 
agent  a'  the  terminal  then  makes  a  "IT,"  or  passing  report  of 
these  cars.  This  is  also  substantially  the  same  as  the  Frisco  sys- 
tem's passing  report  52.  except  that  the  Frisco  report  devotes  sev- 
eral lines  as  a  blank  asking  explanation  of  delays  which  may  have 
occurred.  In  the  event  that  a  car  is  set  out,  a  "19"  set-out  report 
is  made  (see  Frisco  set-out  report  21).  When  the  car  is  set  out 
of  a  train  the  conductor  leaves  this  report  with  the  telegraph  opera- 
tor at  the  point  where  the  cars  are  set  out  and  the  operator  imme- 
diately wires  the  information  given  thereon  to  the  car  service  agent 
and  to  the  chief  train  despatcher.  Should  the  freight  be  trans- 
ferred to  another  car.  the  necessary  information  is  entered  on  the 
waybill  in  the  place  provided  therefor,  but  no  change  is  permitted 
in  the  original  code  letter  and  number,  which  must  identify  the 
shipment  to  its  destination.  The  delayed  cars  forwarded  report 
Xo.   21.   which   is  shown   herewith   as   characteristic   of   the  system. 


CliicaEO  &  Nortli  Western  Railway  Co. 


TIME  FREIGHT  CARD  WAV-BILL 

No.    1.S7601 

C<xie  Letter  _ .^.9 -.     Number 

For  Car  No 

THIS  CAR  MUST  MOT  BE  DELAVEP 
P.„_  WOOD  ST.,  CHICAGO 


Due 

Consiene 
FiDil  De 
Cootents 
Weiek  at 


Weighed  at  . 
Gross 
Tare 
Net 


TRANSFERRED   INTO 
Car     No.... 


To  be  filled  in  by  Conductor 
leaiingcarat  destination 

AGENT  AT  DESTINATION 

WltLy^             -\  STAMP 

Date 190 

Train  No 

hei«in\v^___,^  the 

Time 

DATE   RECEIVED. 

HTSEE  IKSTRtTCTIONS   ON  OTHER   SIDE. 


Record  of  Time  Freight  G&rd  W&y-Bill. 

The  following  is  a  record  of  a  time  freight  card  way-bill 

used  in  lieu  of  way-bills  giving  full  particulars. 

No.  137601 

Code  Letter                ^O                    Number 

For.                                                        Car  No 

From                   *">«>?  ST-  9"'P*fi" 

To   

Via 

Date                                                                               190 

Consienee 

Final  Destination 

Contents                                                 

Weigh  at 



Weiehed  at 

and    CONTENTS 
IN 

TONS 

Gross 

Tare  

Net 

Way-bills  eiving  full  particulars  for  all  the  freight 

in    this   car   have   been   made   and   sent   forward    by 

train   mail.      They  are  numbered  as  follows; 

Ctiicap  &  Nortfi  Weslero  MM^  Co. 

FOREIGN  CAR, 
Home  Route  and   Record   Card. 


<Kmpty    MoTomont    Authorized   by) 


Car  Initials Car  No. 

PENALTY 

Will  begin.  190 

Received  from  R.  R. 

At  Stalioo 

Dale  190 

SEND   HOME 

To R.R. 

At  Statioa 

REMARKS. 


lySTRUCTIONS. 

A  card  of  this  form  must  be  completelj  filled  in 
by  Afient  for  eaob  Foreign  Car  n*ceiTed,  loaded  or 
empty,  from  other  roads,  which  the  Agent  will  de- 
liver to  Conductor  who  moves  car  from  his  station. 
If  a  loaded  car,  the  card  must  be  attached  to  and 
put  with  the  way-bills  coTering  same,  and  the  card 
must  accompany  ear,  loaded  or  empty,  until  It 
passes  off  this  line. 

When  a  car  is  delivered  to  connecting  line  Agent 
will  take  up  this  card. 

When  a  car  Is  received  in  "return"  movement, 
the  Asent  will  make  a  new  card,  showing  the  date 
(;iO  days  after  date  of  receipt)  when  Penalty  will 
begin:  the  R.  R.  from  which  it  is  returned,  station 
and  date  and  must  ascertain  from  his  record  and 
fill  in  under  the  head  of  "Send  Home"  the  original 
"Home  Route"  as  was  shown  by  the  old  card,  giv- 
ing the  R.  R.  and  station  from  which  it  was 
originally  received. 

Conductors  will  not  move  a  Foreign  C&r,  loaded  or 
empty,  unless  accompanied  by  this  card,  except  in 
"\uiZ    Foreign    Cars    to  or   from   Non-Agency    eta- 


vhioh 


they 


st    deli' 


to 


«-eivo  from  the  Agent  who  makes  billing  for  such 
Non-Agency  station,  a  card  of  this  form  to  cover. 

A  Foreign  Car  belonging  to  a  road  with  which  we 
have  direct  connection  should  bo  returned  to  that 
road  at  nearest  junction  point,  provided  such  rout- 
inir  does  not  involve  additional  mileage. 

THIS  CARD  DOES  NOT  AUTHORIZE  EMPTY 
MOVEMENT.  SUCH  MOVEMENT  WILL  BE  DI- 
RECTED BY  THE  SUPERINTENDENT.  CHIEF 
TRAIN    DISPATCHER   OR  CAR   SERVICE    AGENT. 

Note. — These  rules  will  not  apply  to  such  Re- 
frigerators and  other  cars  as  are  assigned  to  this 
from    time   to    time,    due   notice    of  which 


ill  l'._ 


E.  £.  BETTS.  Car  Service  Agent. 


Time  Freight  Card   Way-Bill. 


Record  of  Way-BIII. 


Record  Card,   Foreign  Cars. 


Sei'TEMBei!  1,  1905. 
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Chicago  and  North-Western  Railway  Co. 

21  RELAYED  CARS  FORWARDED  REPORT. 

The  following  cars,  way-billed  TIME  FKKIGHT,  which 
Juive  been  delayed,  were  forwarded  from 


^Station,. 


J90. 


CODE  LETTER  AND  NUMBERS 

TIME 
FORWARDED 

Coda  LeHer. 

From 
Lowest  Number 

To 
Highest  Number 

NUMBER 

B 

c 

D 

F 

G 

M. 

M. 

M. 

M. 

M. 

M. 

1 

M. 

i 

M. 

CA) Vardmaster. 

(BJ Agent. 

This  form  will  be  used  by  Agents  and  Yardmasters  to  report  to  Car  Service  Agent  the 
forwarding  of  cars  loaded  with  Time  Freight,  which  have  been  delayed  (or  whatever 
cause,  when  not  sent  out  In  proper  train. 

Delayed  Car  Report. 


V 


••• 


f  •  • 


Enlarged  View  of  Train  Beard. 


Graphic   Method  of  Keeping  Track  of  Time   Freight,  Chicago  &   North-Western. 
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does  not  differ  in  any  material  particular  from  the  St.  Louis  & 
San  Francisio  report  covering  the  same  thing,  e.xcept  in  this  alone, 
that  an  effort  has  been  made  to  print  each  of  the  Frisco  reports  on 
a  different  colored  paper  as  an  additional  means  of  glance  identifica- 
tion. This  is  not  done  on  the  North-Western.  except  that  the  time 
freight  card  waybill  is  red  and  the  foreign  car  home  route  and 
record  card  is  green. 

Perhaps  the  most  characteristic  and  interesting  part  of  the  Chi- 
cago &  North-Western  method  is  the  nea*  and  graphic  time  freight 
car  and  train  record,  which  is  illustrated  in  the  accompanying  pho- 
tographs. On  receipt  of  the  "1.5."  or  consist,  report  in  the  car 
service  agent's  office,  showing  the  forwarding  of  time  freight  in  a 
certain  train,  a  train  is  made  up  on  a  board,  7  in.  x  7%  In.,  which 
is  bored  full  of  holes  to  contain  the  plugs  which  are  marked  with 
the  code  letter  and  number  corresponding  to  the  code  letter  and 
number  assigned  to  each  coding  station.  After  this  train  is  made 
up  it  is  hung  on  the  board  between  the  terminals,  in  accordance 
with  the  location  of  the  train.  This  board  remains  in  this  location 
until  its  train  is  reported  out  of  the  next  terminal,  when  the  board 
is  again  moved.  On  arrival  of  the  train  at  some  terminal  a  "IT" 
report  is  received,  showing  arrival  of  the  cars  and  delivery  to  con- 


Time   Freight   Card. 

necting  lines,  when  the  board  is  taken  off  and  the  codes  distributed 
in  cases  provided  for  this  purposes.  If  a  car  is  set  out  between 
terminals,  or  fails  to  go  forward  from  a  terminal  in  its  proper  train 
for  any  reason  whatever,  a  "19"  set-out  report  is  made  and  this 
report  is  plugged,  together  with  the  code  letter,  number  and  desti- 
nation in  the  board  at  the  point  where  the  car  is  set  out  and  re- 
mains there  until  a  report  is  received  showing  forwarding.  A  car 
of  time  freight  which  has  started  must  appear  somewhere  on  the 
board,  either  in  a  train,  in  a  terminal  yard,  or  set  out  at  some 
intermediate  station.  After  the  "15"  and  "17"  reports  are  checked 
with  the  board  they  are  filed  in  the  drawers  shown,  for  reference. 
The  accompanying  forms  show  the  time  freight  card  waybill  and 
the  record  of  it;  two  forms  which  are  quite  simple  and  complete 
in  the  North-Western  system.  The  foreign  car  home  route  and  rec- 
ord card,  which  is  also  shown,  is  a  rather  uncommon  form.  This 
card,  as  stated,-  is  green. 

For  particulars  of  this  system  we  are  indebted  to  the  courtesy 
of  Mr.  R.  H.  Aishton,  Assistant  General  Manager,  and  Mr.  E.  E. 
Betts.  Car  Service  Agent. 


National    Railroad   Commissioners'   Convention. 


The  seventeenth  annual  convention  of  the  National  Association 
of  Railroad  Commissioners  was  held  at  Deadwood.  S.  Dak..  August 
16  and  17.  Twenty-three  states  were  represented  by  about  50  com- 
missioners, assistants  and  secretaries.  According  to  ope  of  the 
speakers,  no  member  of  the  Interstate  Commerce  Commission  was 
present.  Addresses  w-ere  made  by  Governor  Elrod.  of  South  Da- 
kota; President  Ira  D.  Mills,  of  tlie  Association,  and  others.  The 
first  report  presented  was  one  suggesting  improvements  in  the 
annual  statistical  forms  for  reporting  expenditures  on  maintenance 
of  way  and  maintenance  of  equipment.  The  proposed  changes  were 
in  the  line  of  simplification  and  of  including  items  sometimes  treated 
as  doubtful.  For  example,  in  M.  W.  it  is  proposed  to  include  re- 
placement of  all  buildings,  including  cost'  of  additional  buildings 
necessary  to  operation  of  property;  in  maintenance  of  equipment, 
replacement  of  shop  tools,  including  tools  necessary  to  maintain  all 
equipment  up  to  the  general  standard  of  efficiency.  Objection  was 
made  on  the  ground  that  this  would,  make  it  too  easy  for  railroads 
to  use  income  for  permanent  betterments.  No  definite  actlcm  was 
taken. 

A  proposition  was  made  to  ask  Congress  to  give  precedence  in 
Federal  courts  to  cases  looking  to  the  enforcement  of  state  railroad 
commissioners'  orders  and  orders  of  the  Interstate  Commerce  Com- 
mission in  which  the  government  is  not  a  party.  After  considerable 
objection  the  resolution  was  carried. 

There   was   a   long  discussion   on   railroad   taxation   and    plans 


for  ascertaining  the  value  of  railroad  property;  and.  as  usual,  a 
great  variety  of  facts  and  views  were  brought  out.  No  action  was 
taken,  the  subject  being  referred  back  to  the  committee  ( which, 
however,  will  not  consist  of  the  same  men  as  last  year)  with  in- 
structions to  report,  if  possible,  a  plan  for  a  uniform  system  of 
railroad  taxation. 

What  powers  should  be  granted  to  railroad  commissioners  was 
again  discussed,  but  naturally  no  agreement  was  reached,  as  rep- 
resentatives of  the  "strong"  and  of  the  "weak"  commissions  cannot 
agree  with  each  other.  Uniform  classification  was  again  thrashed 
over,  the  committee  varying  its  repeated  recommendations  by  pro- 
posing a  plan  to  divide  the  country  into  12  sections,  each  to  have 
an  equal  railroad  mileage,  each  to  have  a  representative  on  a  com- 
mittee which  should  prepare  a  classification  in  two  years,  then 
allow  one  year  foi'  objections,  then  another  year  to  consider  the 
objections,  and  then — presto,  the  thing  is  done. 

Interstate  Commerce  Commissioner  Clements  made  a  report 
summarizing  the  laws  which  have  been  passed  on  railroad  topics 
by  the  several  states  within  the  past  two  years,  and  the  recom- 
mendations for  legislation  which  have  been  made  by  state  railroad 
commissions.  The  committee  on  the  Interstate  Commerce  law  rec- 
ommended nine  amendments  to  the  present  law,  embracing  the 
usual  propositions  to  give  authority  to  establish  rates,  to  regulate 
private  car  lines,  etc. 

The  President  of  the  Association  for  the  ensuing  year  is  Com- 
missioner W.  G.  Smith,  of  South  Dakota,  and  the  next  meeting  is 
to  be  held  at  Washington,  D.  C.  April  2.  1906.  At  that  time  it  is 
proposed  to  devote  four  days  to  business  sessions. 


Railroad  Shop  Tools. 


(Continued. ) 


L.\THES. 

The  accompanying  illustration.  Fig.  1.  shows  the  latest  design 
of  40-in.  X  40-in.  planer  made  by  the  New  Haven  Mfg.  Co..  New 
Haven,  Conn.  These  machines  are  made  in  two  sizes,  which  plane 
10-ft.  and  12-ft.  inside  of  the  pockets  respectively.  They  are  de- 
signed for  the  heaviest  class  of  work.  The  beds  are  very  deep  and 
wide  and  are  strongly  braced;  the  table  is  wide  and  thick  and  has 
deep  ribs;  the  three  T  slots  are  planed  out.  and  holes  are  drilled. 
The  driving  motion  is  by  two  belts,  one  on  each  side  of  the  machine, 
thus  giving  a  very  steady  motion;  the  gearing  is  contained  entirely 
within  the  bed  and  is  mounted  on  short  steel  shafts  of  large  diam- 
eter, running  in  cap  boxes.  The  cross  bars  are  very  deep,  are 
strongly  braced,  and  can  be  quickly  raised  or  lowered  by  power 
by  friction  clutch  from  the  main  driving  shaft,  as  shown  in  the 
cut.  The  cross-feed  screws  are  cut  with  double  threads  giving  rapid 
adjustment,  and  the  bronze  cross-feed  nuts  can  be  taken  out  when 
necessary  to  renew  them  without  removing  the  saddle  from  the 
cross  bar.     The  heads  are  provided  with  vertical,  cross  and  angular 


^  J 

E 

^^^H 

Fig.   1 — The  New   Haven  40-in.  Planer. 

automatic  power  feeds.  They  are  under  full  control  of  the  operator 
from  either  side  of  the  machine,  and  can  be  adjusted  in  any  direc- 
tion without  disturbing  the  feed  pawl.  The  table  can  be  run  back 
to  examine  the  work  without  changing  the  position  of  the  dogs,  and 
the  feed  can  be  instantly  changed  from  nothing  to  the  coarsest 
without  stopping  the  machine.  All  gears  and  racks  are  cut  from 
the  solid  stock,  and  shafts  and  screws  are  of  steel,  with  nuts  case- 
hardened.  The  table  has  four  wipers  attached  which  lubricate  the 
V's  and  keep  them  clean:  the  waste  oil  is  caught  in  detachable 
cups  on  theiA)«d.  and  can  be  again  used  in  thejwipers.  Three  sets 
of  friction  rolls  are  also  provided  running  in  oii  pockets  in  the 
bed.  When  desired,  cross-bars  of  suitable  length  for  double  heads 
can  be  furnished,  so  that  the  extra  head  can  be  run  aside  and  the 
remaining  head  plane  the  full   width  of  the  machine.     Heads  with 
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automatic  power  feeds  for  one  or  both  uprights  can  also  be  fur- 
nished, if  desired.  The  driving  pulleys  on  the  counter-shaft  are  16 
in.  in  diameter  by  4V4  in.  face,  and  should  be  run  at  141/*  r.p.m. 
to  give  a  cutting  speed  of  1  ft.  per  minute. 

Fig.  2  shows  a  36-in.  x  12-in.  frog  and  switch  planer,  made  by 
the  Putnam  Machine  Co.,  Fitchburg,  Mass.  This  machine  is  espe- 
cially adapted  to  planing  frogs  and  switches.  The  bed  is  deep  and 
is  reinforced  by  a  heavy  base  which  extends  entirely  around  the 
machine.  The  side  walls  are  tied  with  box  girders  and  between 
the  housings  and  supporting  the  bull  wheel  the  bed  has  double 
walls.  The  ways  have  a  sectional  bearing  of  6%  in.,  an  angle  of 
45  deg..  and  a  spread  of  27%  in.  Ample  oil  reservoirs  and  auto- 
matic disc  oilers  are  provided  for  lubricating  the  tracks  and  side 
gibs.     The  platen  is  32%  in.  wide  and  7  in.  deep,  and  is  provided 


Fig.  2 — The  Putnam  36-in.  Frog  and  Switch   Planer. 

with  adjustable  gibs  which  receive  the  pressure  of  side  cuts  and 
prevent  the  table  from  lifting.  The  racks  are  9  in.  wide,  are  cut 
from  the  solid,  and  are  secured  to  the  platen  by  bolts  and  dowels. 
The  driving  mechanism  consists  of  forged  steel  shafts,  34  in.  driv- 
ing pulleys,  2%  in.  face,  and  a  train  of  steel  gearing  powered  150 
to  1.  The  main  driving  shaft  is  supported  by  four  massive  bear- 
ings fitted  with  phosphor  bronze  bushings.  The  driving  and  re- 
versing pulleys  have  anti-friction,  self-oiling  bushings.  The  pulley 
shaft  pinion  has  spiral  cut  cogs,  which  impart  a  quiet,  smooth  and 
even  motion  to  the  platen.  The  table  has  quick  return  and  can 
be  operated  from  both  sides  of  the  machine.  The  cross-rail  is 
151,0  in.  deep  and  is  stiffened  by  two  heavy  ribs  between  the  hous- 
ings. It  is  fitted  to  each  housing  on  four  sides  and  secured  to  the 
same  by  lock  gibs  and  six  large  steel  housing  bolts,  which  locate 


Fig.  3 — The  Niie-Bement-Pcnd  36-ln.   Frog  and  Switch   Planer. 

the  cross-rail  9  in..  12  in.  and  14  in.  in  height  from  surface  of  table. 
The  cross-rail  is  e.\tra  long,  so  that  one  head  may  be  run  entirely 
out  of  working  range.  The  heads  are  specially  designed  to  meet 
the  enormous  strain  incident  to  this  class  of  work.  The  saddles 
are  arranged  to  permit  the  heads  to  come  into  close  proximity. 
Each  head  has  a  vertical  traverse  of  10  in.,  either  by  hand  or  power; 
also  hand  or  automatic  independent  horizontal  movements  across 
the  beam.  The  feed  mechanism  can  be  operated  while  the  machine 
is  in  motion  and  will  operate  at  either  end  of  the  stroke.  The  hous- 
ings have  an  S'o  in.  face  and  are  of  web-box  form.  The  weight 
of  the  planer,  fitted  with  a  12-ft.  platen  is  28.000  lbs.  The  machines 
are  also  made  for  platens  with  lengths  of  14,  16  and  18  ft. 

The   3(j-in.  x   3H-in.    frog    and    switch    planer    shown    in    Fig.    3 
is    made    by    the    Niles-Bement-Pond   Co.,    New    York.      This    ma- 


chine stands  at  right  angles  to  the  line  shaft,  and  the  power 
is  transmitted  by  a  heavy  train  of  spur  gearing  which  is  all 
cut  from  the  solid.  The  cutting  power  is  about  equal  to  that  of 
the  usual  8-ft.  planing  machine  and  all  parts  are  proportionately 
heavy.  The  table  is  gibbed  down  to  the  bed  so  that  lifting  or  side 
movement  is  impossible.  The  machine  can  be  handled  from  both 
sides.  The  housings,  cross-rail  and  head.s  are  all  extra  wide  and 
heavy.  The  saddles  are  also  wide,  but  are  made  right  and  left  to 
allow  the  tools  to  come  close  together.  The  tool-slides  have  power, 
cross  and  down  feeds,  but  no  angular  setting.  The  tool-boxes  have 
small  angular  setting  to  clear  tools.  The  cross-rail  is  provided  with 
power  elevating  gears,  but  if  desired  the  elevating  mechanism  on 
the  crossrail  can  be  omitted  and  the  housings  made  shorter;  in 
which  case  the  machine  will  plane  only  12  in.  high,  as  the  crosa- 
rail  is  then  bolted  to  the  housings. 

(To  be  continued.) 


All-Electric    Interlocking. 


No 


The  General  Railway  Signal  Company  has,  during  the  present 
year,  erected  30  "all-electric"  interlocking  plants  (or  has  furnished 
the  material  for  such  plants,  to  be  put  up  by  the  railroad  com- 
panies), and  an  officer  of  the  company  has  given  us  the  following 
list  of  these  plants  with  the  sizes  of  the  machines.  Following  this 
list  is  one  of  26  places  for  which  the  company's  all-electric  appar- 
atus has  been  ordered,  but  is  not  yet  fully  installed: 
I'laiitx  htKlalli-il   nuiiinj  liH).".. 

IMace.  licad. 

I.vncliburg,  Va Norfolk  &   Western   

Centieville.   Ill Terminal  K.  K.  Assn.  of  St.  Louis. 

(  hampaign.   111 Illinois    Central    

(Jillwrtsville,    Ky Illinois    Central    

Hairiman   Junction,   Tenn Cincinnati.  N,  ().  &  T.  I' 

Hinton.    Va Chesapeake  &  Ohio   

Coalburg,    Va Chesapeake  &  Ohio   

Fourth  Ave.,  Saginaw.  Midi..  .  .IVre    Marquette    

Washington  Ave.,  Saginaw.  Mlcli.Pere   Marquette    

I'"ort  St..  Detroit.  Mich Pere   Marquette    

Eldorado.  Kan Atchison,  Topeka  &  Santa  Ke 

Algoa,  Texas    Atchison,  Topeka  &  Santa  Fe 

Bakerstomi.   Va Baltimore  &  Ohio    

West  Columbus,  Ohio Baltimore  &  Ohio    

lieiiaire,    Ohio Baltimore  &  Ohio   

Wildeis,   Ind Erie    

Morton  Grove,  Minn Chicago,  Milwaukee  &  St.  Paul .... 

Lake.   Wis Chicago,   Milwaukee  &  St.   Paul    . . 

Eranksville.  Wis Chicago,   Milwaultee  &  St.   Paul    . . 

Itanney,  Wis Chicago,  Milwaukee  &  St.  Paul .... 

-Atlanta.  Ga Atlanta   Terminal   Co 

Pnna.   II! Cleveland.  Cin.,  Chi.  &  St.  Louis.  . 

Lawrenceburg,    Ind Cleveland.  Cin..  Chi.  &  St.  Louis. . 

Ashmore.   Ill Cleveland.  Cin..  chi.  &  St.  Louis  .  . 

Kedzie    Ave.,  Chicago,  111 Chicago  &  .North- Western   ........ 

Melrose  Park,   111 Chicago  &  North-Western 

Florence,  Ala Southern    

Marlon  Ave.,  Allegheny.  Fa Pennsylvania  Lines    

\\  iljows,    111 Pennsylvania  Lines   

Indiana  Harbor.  Ind Indiana     Harbor     


Orilc 


■<;,  Ijiil   \ut  InxtiiUiil. 
Hoad. 


Xo. 


Place. 

Portage.  X.    Y ].- 

Bridgeport.    Chicago,    HI Vh\ca»i Sc  AMoa  ^ I ^ I IW'.'.'.'.'.'.'.'.'.'.  80 

<  rawfordsville.   Ind Cleveland.  Cin.,  Chi.  &  St.  Louis. .  .  44 

Superior  Junction,    Wis Chic,   St.  Paul,  M    &  0 28 

Ilawthorne.  Ill (  hicago.   Bur.  &  Quincv    50 

Barboursville.  Va Chesapeake  &  Ohio    28 

Newport  Xews.  Va Chesapeake  &  Ohio    24 

Wadsworth.    Ill Chicago.   Mil.  &  St.   Paul    40 

Deerfield,  111 Chicago.  Mil.  &  St.   Paul    40 

.\da  St.,  Chicago.  Ill Chicago   &   Xorth-Western    32 

Greenest..  Chicago.   Ill Chicago   &   Xorth-Western    28 

He  Kalb,   111 Chicago  «;  Xorth-Western -fS 

(Jarth  St..  Hamilton,  Out    Toronto.  H.  &  B 88 

Cumminsvllle.  Ohio Baltimore   &  Ohio    48 

Youngstown.  Ohio Baltimore  &  Ohio 48 

Shoemaker,   Ohio Toledo    Ky.    &  Terminal   Co 20 

West  Penn  Junction,  Pa Pennsylvania  Lines   80 

liochester.   Pa Pennsylvania  Lines   .=;(; 

Ford    St.,    Chicago,    HI Penns,vlvania  Lines 

Baden,  Pa Pennsylvania  Lines 

Freedom.   Pa Pennsylvania  Lines 44 

Bellevue,-  Pa Pennsvlvania  Lines   52 

Ashtabula.  Ohio Lake  Shore  &  Mich.  Southern 120 

East  Toledo,  Ohio Lake  Sli.n..  ^it  .Mich.  Souihern    100 

Erie.    Pa Lake   Slinc   &   Mich.    Southern 56 

Broad  St..  Columbus,  Ohio Toledo  &  Ohio  Central    72 

1,424 
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Repairing  Worn  Coupler  Knuckles. 


At  the  recent  meeting  of  the  Master  Blacksmiths"  Associa- 
tion, Mr.  D.  B.  Swinton.  Canadian  Pacific,  described  a  method  of 
repairing  worn-out  coupler  knuckles  which  has  been  successfully 
used  on  more  than  1.000  knuckles  on  that  road.  The  method  ap- 
plies to  the  repair  of  old  knuckles  having  the  link  slot  and  coup- 
ling-pin hole.  When  a  knuckle  wears  away  on  the  pulling  face  to 
within  14  in.  of  the  coupling  pin  hole  it  begins  to  flatten  out  and 
becomes  unfit  for  use.  To  restore  the  proper  contour  the  wearing 
face  of  the  knuckle  is  heated  in  a  forge  around  the'  coupling  pin 
hole  while  the  knuckle  pin  hole  'and  the  tall  of  the  knuckle,  are 
kept  cold.     When  heated  to  a  moderate  red  heat  a  piece  of'  1%-iilj 
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round  iron,  about  %  in.  longer  than  the  depth  of  the  knuckle  is 
driven  through  the  coupling  pin  hole.  It  is  then  put  back  in  the 
fire  and  reheated,  when  it  is  again  removed  and  the  ends  of  the 
round  iron  riveted  down.  The  knuckle  is  then  placed  under  a 
steam  hammer,  with  the  wearing  face  resting  on  a  forming  die 
in  the  bottom  block.  A  few  light  blows  will  close  up  the  knuckle 
and  restore  the  proper  contour  at  the  gage  points.  It  is  then  tried 
with  a  standard  gage  in  a  new  coupler  and  also  tested  with  a  new 
knuckle  to  make  sure  that  it  will  lock  with  other  couplers.  A 
blacksmith  and  helper  can  repair  from  25  to  30  knuckles  a  day 
in  this  manner,  and  when  so  repaired  the  wearing  face  will  last 
as  long  as  the  other  parts. 


A   New  Car   Mover. 


Economic     Depth     of     Bridge     Trusses     and    Depth    for    Greatest 
Stiffness.* 


-,-       =       0.32 


which   shows  that  —  increases   with   length  of   span   while 


de- 


creases with   length  of  span.      To  determine  the  depth  that  gives 


Car  movers  arc  apt  quickly  to  become  useless,  as  they  depend 
solely  upon  direct  pressure  on  a  sharp  piece  of  steel  which  soon  be- 
comes worn  and  dull.  The  device  shown  iu  the  accompanying  de- 
tailed illustrations,  made  by  Harvey  J.  Gehr,  Waynesboro,  Pa.,  has 
a  clamp  or  locking  action  on  the  rail  head.  This  action  is  not 
affected  by  wear  and  is  always  greater  than  the  backward  pressure 
on  the  bar,  thus  making  it  impossible  for  it  to  slip.  The  pinch  bar 
is  of  steel  and  is  attached  to  the  fulcrum  by  a  steel  pin.  The  fulcrum 
is  of  malleable  iron  with  steel  bearing  plate  inserted  at  the  point 
where  it  rests  on  the  top  of  the  rail,  and  an  adjustable  side  piece 


BY    MANSFIELD  MEKRIMAX. 

The  fact  that  there  is  a  certain  depth  for  a  bridge  truss  which 
renders  the  quantity  of  material  a  minimum  has  long  been  known, 
and  the  marked  increase  in  the  depth  of  bridge  trusses  which  has 
occurred  during  the  past  quarter  of  a  century  is  due  to  the  efforts 
of  manufacturers  to  use  the  least  possible  amount  of  material.  It 
has  generally  been  supposed  that  the  vertical  deflection  of  a  bridge 
under  a  moving  load  decreases  with  the  depth,  and  this  is  true  for 
plate  girders.  For  a  truss,  however,  investigations  made  by  the 
author  show  that  the  least  deflection  and  hence  the  greatest  stiff- 
ness iacreases  up  to  a  certain  limit,  as  the  depth  increases,  and  then 
decreases,  so  that  there  is  a  depth  which  gives  the  truss  its  greatest 
vertical  stiffness. 

The  following  are  the  results  obtained  by  the  author  for  the 
type  known  as  the  deck  Pratt  truss.  Let  J  be  the  span,  d  the  depth, 
p  the  panel  length,  and  n  the  number  of  panels,  so  that  I  =  np. 
The  economic  depth  was  obtained  by  forming  an  algebraic  expres- 
sion for  the  amount  of  material  in  the  truss  in  terms  of  its  dimen- 
sions, given  loads  and  allowable  unit-stresses,  and  then  finding  the 

value  of         which  renders  that  expression  a  minimum.    There  were 

P 
found,  for 


A    New   Car    Mover. 

is  bolted  to  the  lug  on  the  left  side  to  hold  the  fulcrum  in  position 
on  the  rail.  When  the  side  piece  is  once  set  for  a  given  weight  of 
rail  no  further  adjustment  is  required.  The  fulcrum  is  shaped  so  as 
to  clear  the  car  wheel  flange  on  either  side  of  the  track.  The  weight  of 
one  end  of  the  lever  being  always  supported  by  the  pin  prevents  the 
fulcrum  from  tilting  while  sliding  forward,  by  keeping  the  under 
lug  in  contact  with  the  rail  head.  These  tools  are  adapted  for  any 
size  of  rail  from  40  lbs.  to  100  lbs.,  and  weigh  28  lbs.  each.  A 
number  of  them  have  been  in  use  for  over  a  year  and  have  given 
satisfaction.  Last  winter  they  underwent  a  severe  test  on  icy  rails, 
on  which  they  showed  no  tendency  to  slip.     When  fish  plates  are 
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Side  and   End   Elevations  of  Gehr  Car   Mover. 
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greatest  stiffness,  an  algebraic  expression  for  the  stored  energy  in 
the  truss  due  to  the  deformation  of  its  members  was  formed  and 
this  equated   to   the  deflection   due   to  the   given   loads.     Then   the 

values  of  —  that  render  this  expression  a  minimum  were  deduced 

for  different  values  of  n,  as  follows: 

For     II  =      4  s  12 


encountered  by  this  type  of  mover,  it  has  to  be  moved  from  one  side 
of  the  track  to  the  other,  but  this  can  be  done  easily  and  quickly. 


Progress  of  the  Electric  Railway  in  Germany. 


1.29 


1.63 


1.92 


20 
2.38 


30 
2.85 


which  give  laws  similar  to  those  of  the  economic  depth,  and  which 
show  that  the  depth  which  gives  the  greatest  stiffness  is  slightly 
less  than  the  economic  depth.  It  hence  appears  that  no  additional 
stiffness  can  be  imparted  to  a  bridge  by  giving  to  the  truss  a  depth 
greater  than  the  economic  depth. 

,„„_*Reprinted  from  I'rovicainys  American  Philosophical  Society,  Vol.  XLIV., 
IvOa. 


A  recent  number  of  the  Elektroteclinische  Zeitschrift  contains 
some  interesting  statistics  on  the  electric  railway  in  Germany. 
The  report  is  divided  into  three  parts.  The  first  part  relates  to 
those  electric  railways  which  were  in  operation  on  Oct.  1,  1904; 
the  second,  the  electric  railways  in  course  of  construction;  third, 
trackless  trolley  systems,  of  which  there  are  six  in  Germany.  The 
following  table  shows  the  state  of  electric  traction  in  the  years 
1896,  1900,  1903  and  1904: 

1896.  1900.  1903.  1904. 

r«o.  mam  centers  electric  railway  systems          42  99  134  140 

Length  of   roads   in   miles    336  1,806  2.325  2.388 

Length  of  single  tiack  in  miles 338  2.680  3  465  3  572 

No.  of  motor  cars    1.571  5.994  8,702  9,034 

No.   ot  trailers   989  3,962  6,190  6,477 
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Friday,  September  8,  1905. 


The  special  committee  of  tlie  Railway  Signal  Association  which 
was  appointed  last  May  to  take  a  letter  ballot  on  certain  points  in 
semaphore  design  has  sent  out  its  circular,  and,  in  addition  to  the 
subjects  committed  to  it,  asks  the  members,  informally,  to  give  their 
opinions  for  or  against  the  use  of  the  upward  inclination  of  the 
semaphore  blade  to  indicate  all-right  or  "proceed."  With  a  three- 
position  signal  this  would  necessitate  the  use  of  a  combination  some- 
thing like  Fig.  1.*  If  we  may  judge  by  the  attitude  in  the  past  of 
the  American  Railway  Association  and  other  bodies  of  railroad 
officers,  this  proposition  will  be  rejected  by  sheer  force  of  conserva- 
tism. The  downward  inclination  has  been  practically  universal  in 
America  for  many  years,  and  it  seems  so  much  more  natural  that 


/ 
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safe  indication  (stop)  when  a  connection  breaks  or  the  arm  is 
weighed  down  by  sleet.  But  there  ought  to  be  a  decided  preponder- 
ance one  way  or  the  other  in  the  iron  casting,  to  provide  for  the 
return  of  a  disconnected  signal  to  the  stop  position  at  night,  if  the 
arm  should  break  off,  so  it  is  not  clear  how  much  reduction  it  would 
be  safe  to  make  in  the  weight  of  the  iron.  With  the  arm  in  any 
position  except  vertical,  the  different  designs  probably  have  no  ad- 
vantage over  each  other  in  visibility,  except  what  may  be  due  to 
custom  or  habit  or  prejudice;  but  for  the  vertical  position  the  ar- 
rangement shown  in  Fig.  1  would  probably  prove  inferior  to  Mr. 
Grafton's  well-known  design.  Whether  or  not  the  gentlemen  of  the 
committee,  Messrs.  Elliott,  of  the  New  York  Central,  Rudd,  of  the 
Pennsylvania,  and  Ames,  of  the  Lake  Shore,  propose  to  recommend 
this  change  to  their  own  managers,  we  are  not  informed  (though 
it  is  understood  that  individually  they  favor  it) ;  but  if  they  do  in- 
tend to  thus  recommend  they  ought  to  have  no  difficulty  in  starting 
a  very  warm  discussion  in  the  next  association  meeting,  for  their 
respective  managers  control,  collectively,  probably  20,000  miles  of 
road.  The  practice  of  that  large  mileage  must  powerfully  influence 
the  practice  on  many  other  roads. 


Fig.  1.  Fig.  2.  Fig.  3. 

operating  officers  and  enginemen  will  be  loath  to  vote  against  it. 
It  is  true  that  arms  turned  45  degrees  upward  have  been  used  for 
10  or  15  years  on  the  Atchison  and  the  Erie,  to  indicate  caution,  but 
the  advantage  of  the  arrangement  does  not  seem  to  be  great  enough 
to  have  found  favor  on  other  roads,  even  theoretically.  Advocates 
of  the  simple  downward  inclination  which  is  now  so  familiar  in  this 
country,  must  also  recognize  the  fact  that  variations  from  it  have 
been  used  a  good  deal  in  England,  not  to  mention  numerous  other  de- 
signs founded  in  Germany  and  France,  most  of  which  are  looked 
upon  by  Americans  as  "freaks."  Moreover,  the  "semaphore"  as 
described  in  the  1864  edition  of  Webster's  dictionary  has  five  posi- 
tions (Fig.  3),  so  that  the  American  railroad  semaphore  can  make 
no  claim  to  correctness  or  pre-eminence  by  reason  of  purity  of  origin. 
The  main  reason  for  preferring  the  upward  inclination  is  that  no 
counterweight  is  needed  to  change  the  signal  to  the  normal  and 
•See  also  page  223, , 


Whatever  may  become  of  this  proposition  to  change  all  at  once 
20  or  30  thousand  semaphore  signals,  regardless  of  cost,  the  mere 
fact  that  the  proposition  is  offered,  with  some  show  of  formality, 
is  a  matter  of  interest  to  the  railroad  world,  for  it  indicates  a  strong 
movement  toward  uniform  methods  and  designs,  and  toward  definite 
and  intelligent  discussion  of  signaling  problems.  These  three  men 
would  not  put  forth  this  idea  unless  they  were  pretty  well  agreed 
upon  it;  nor  unless  they  felt  pretty  sure  of  their  ground  with  their 
respective  fellow  officers.  There  has  been  some  criticism  of  Ameri- 
can railroad  officers  for  allowing  the  signal  companies  to  do  too 
much  of  their  thinking,  and  of  signal  engineers  for  not  doing  enough 
thinking— tor  each  other.  Discussions  looking  to  united  action  by 
the  two  largest  railroad  systems  of  the  country  serve  to  answer  this 
criticism.  In  giving  too  free  a  hand  to  the  manufacturers  the  rail- 
roads have  by  no  means  produced  wholly  unfavorable  results,  for 
it  is  chiefly  to  the  manufacturers  that  we  are  indebted  for  many 
features  of  American  signal  practice  which  are  superior  to  the  prac- 
tice of  Europe.  This  softens  the  criticism  just  mentioned.  But  the 
only  way  to  soften  the  criticism  of  the  signal  engineers  is  to  again 
criticise  the  managements— for  not  giving  the  signal  engineers 
enough  authority  and  money.  Not  having  any  signal  department 
at  all,  or  having  one  and  keeping  it  unreasonably  subordinated,  is 
the   just  charge  against  some  companies.     The   chief  drawback  in 
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this  beautiful  prospect  for  united' action  is  the  danger,  the  same  ihat 
.is  so  familiar  in  the  field  of  politics,  of  going  too  fast.  A  few 
strong  men  among  the  signal  engineers  may,  indeed,  decide  on  a 
scheme  of  signal  practice  in  every  way  suitable  for  all  the  railroads 
of  the  country;  but  railroad  operating  officers,  like  functionaries  in 
a  city  or  national  government,  have  notions  of  their  own,  and  the 
ideas  of  other  men  concerning  their  duties  cannot  be  at  once  trans- 
planted into  their  minds  except  by  perfectly  organized  authority; 
and  even  then  the  authority  may  need  instruction.  It  is  doubtful 
wisdom  for  a  signal  engineer  to  induce  his  general  manager  or  chief 
engineer  to  adopt  a  practice  of  which  the  chief  has  not  himself. 
become  a  thoroughly  intelligent  and  hearty  advocate;  and  on  even 
the  best  organized  roads  many  branches  of  authority  aie.  in  this 
sense,  still  far  from  perfect,  because  the  systems  of  roads  have 
grown  so  rapidly.  And  when  it  comes  to  dealing  with  fifty  or  a 
hundred  division  superintendents,  each  of  whom  must,  in  the  nature 
of  things,  be  allowed  more  or  less  individual  judgment  and  authority, 
the  problem  of  uniformity  may  become  very  perplexing.  A  lot  of 
these  division  superintendents  ought  to  be  brought  into  the  Railway 
Signal  Association,  where  they  could  more  conveniently  and  profit- 
ably exchange  ideas  with  the  engineering  department. 


THE  GROWTH  OF  TRAFFIC. 


The  report  of  the  total  traffic  of  the  railroads  of  the  United 
States  for  the  fiscal  year  ending  with  June,  1904.  makes  it  possible 
to  measure  the  effect  of  the  depression  in  business  which  may  be 
said  to  have  begun  with  that  year.  As  we  have  often  shown,  in  a 
rapidly  growing  country  like  this,  an  arrest  of  growth  is  equivalent 
in  its  effects  on  business  and  transportation  to  a  positive  decline  in 
production  in  an  older  and  more  stationary  community.  We  have 
had  experience  of  a  positive  decline  in  this  country,  however,  and 
a  violent  one.  as  after  the  fiscal  year  ending  with  June.  1893.  which 
came  after  what  may  be  called  for  this  country  a  period  of  normal 
progress.  This  is  shown  by  the  following  record  of  railroad  freight 
transportation  in  successive  years,  in  millions  of  ton-miles: 

ISnO 76.207         1S92 SS.241         1S94 S0.33.J 

1891 81,074         1893 93.5SS 

Here  we  have  a  growth  of  traffic  amounting  to  23  per  cent,  from 
1890  to  1893,  an  average  of  7  per  cent,  yearly,  in  a  country  whose 
increase  in  population  was  something  less  than  2  per  cent,  yearly. 
This  is  followed  by  the  astonishing  decrease  of  13  per  cent,  in  the 
single  year  from  1893  to  1894,  the  effect  of  which  was  nearly  as 
great  as  a  decrease  of  20  per  cent,  would  have  been  in  a  stationary 
community. 

The  recovery  from  this  extreme  depression  was  rapid,  but  sub- 
stantially there  was  no  resumption  of  the  normal  growth  interrupted 
in  1893-94  until  1898.  as  the  records  of  millions  of  ton-miles  below 
show: 

1894 80.33.5         1890 95.328         1S9.8 114,078 

189o 85.228         1897 95,139 

Thus  there  was  about  the  same  amount  of  traffic  in  1897  as  in 
1893;  then  a  sudden  increase  of  20  per  cent,  the  next  year,  as  if  to 
make  up  for  lost  time. 

This  rapid  growth  continued,  though  at  not  quite  such  a  rate, 
until  1903,  the  millions  of  ton-miles  yearly  having  been: 

1899 I2:;.(;{i7        uiiii 147.077        ion:! 173 -^n 

1900 141.599         1902 157. 2S9 

This  shows  what  is  doubtless  the  great  development  of  production 

and  transportation  on  a  large  scale  in  economic  history,  the  increase 

from  1897  to  1903  having  been  S2  per  cent,  and  the  mere  increase 

in  these  six  years  being  double  the  total  freight  traffic  of  France, 

Germany,  and  Austria  combined. 

The  effect  of  the  depression  following  1902-03  is  shown  by  the 

following  comparison  of  the  millions  of  ton-miles  in  that  and  the 

following  year: 

1904.  1903.  Increase.  Percent 

1 '4.522  173,221  1,301  0.6 

That  is,  the  freight  business  in  the  bad  year  for  trade  was  just 
about  the  same  as  in  the  previous  year,  which  was  the  best  of  all 
years.  That  it  was  a  bad  year  needs  not  at  this  day  to  be  pointed 
out  by  referring  to  the  statistics  of  iron  production,  etc.  And  this 
shows,  what  we  have  said  before,  but  what  is  not  sufficiently  appre- 
ciated, that  in  a  country  like  this  an  arrest  of  growth  is  an  indus- 
trial disaster.  \Vhea  a  country  has  had  to  provide  for  an  average 
growth  of  12  per  cent,  yearly  for  six  years  in  production  and  trans- 
portation, a  sudden  reduction  of  this  growth  to  less  than  1  per  cent., 
like  that  from  1903  to  1904.  means  that  an  important  part  of  the  ma- 
chinery for  production  and  transportation  will  find  no  employment 
for  the  time.     If  there  had  been  no  more  of  such  machinery  in  1904 


than  in  1903,  there  would  have  been  equally  full  employment  for 
it;  but  there  was  more,  and  in  some  branches  of  business  a  great 
deal  more,  and  consequently  much  of  it  could  not  be  worked  to  its 
full  capacity.  That  the  arrest  in  growth  was  much  less  serious  than 
the  large  actual  decline  from  1893  to  1894  is,  of  course,  true,  and 
that  the  depression  extended  over  a  much  shorter  period,  the  present 
condition  of  industrial  production  and  transportation  has  already 
demonstrated.  Further  evidence  that  the  great  mass  of  the  popula- 
tion suffered  comparatively  little  by  the  depression  of  1903  is  shown 
by  the  statistics  of  passenger  transportation.  This  fell  off  14  per 
cent,  from  1893-94  to  1894-95.  and  it  was  not  till  1899  that  it  equaled 
the  travel  of  1893.  But  in  1903-04  the  travel  was  nearly  0  per  cent. 
greater  than  in  the  previous  year,  the  amount,  in  millions  of  passen- 
ger-miles, since  it  began  to  grow  in  1899,  having  been: 


The  increase  from  1899  to  1904  has  thus  been  just  about  50  per  cent., 
or  at  an  average  rate  of  a  little  less  than  9  per  cent,  yearly,  the 
yearly  increase  in  population  meanwhile  (swelled  by  exceptionally 
heavy  immigration)  being  probably  a  little  more  than  2  per  cent. 
In  the  earlier  years  of  this  period  there  was  a  rapid  increase  of 
trolley  mileage  and  travel  and  a  considwable  one  in  every  year,  so 
that  the  increase  of  steam  railroad  travel  does  not  indicate  the  whole. 
Now  travel  is  a  pretty  good  index  to  the  condition  of  the  mass  of 
the  population.  A  very  large  part  of  it  is  avoidable,  and  will  be 
avoided  when  people  find  it  hard  to  pay  for  food,  clothes  and  rent. 
In  the  last  year  reported  it  was  swelled  somewhat,  doubtless  by  the 
St.  Louis  World's  Fail.  The  amount  of  growth  in  successive  years 
has  been,  in  millions  of  passenger-miles: 


1903  to  1904 . 


1.007 


Considering  the  effect  of  the  St.  Louis  Fair,  which  was  almost 
wholly  in  the  last  year,  the  decrease  in  the  amount  of  growth  is 
considerable:  but  after  all.  the  increase  must  have  been  as  rapid  as 
the  increase  in  population,  and  the  average  man  traveled  as  much  in 
the  last  year  as  in  any  previous  year. 

The  growth  of  traffic  from  1897  to  1903  was  certainly  abnor- 
mally great.  We  must  not  expect  again  an  increase  of  82  per  cent, 
in  freight  traffic  in  six  years'.  It  was  only  possible  because  of  the 
sudden  and  great  expansion  of  the  mineral  industries,  especially 
iron  manufacturing.  At  such  a  time  of  large  profits  and  growing 
business,  men  are  eager  to  increase  the  capacity  of  their  productive 
plants,  and  they  usually  overdo  it.  If  the  increase  exceeds  the 
growth  of  the  demand  for  several  years,  as  has  sometimes  been'  the 
case,  a  prolonged  period  of  depression  results.  It  now  appears  that 
nearly  all  important  industries  are  again  pretty  fully  employed,  and 
yet  that  there  is  not  yet  any  great  or  general  movement  towards 
increasing  the  capacity  of  such  industries.  That  means  that  there 
is  not  soon  likely  to  be  an  overproduction,  and  that  existing  indus- 
tries will  remain  busy.  The  railroads  will  have  to  provide  for  a 
growth  in  traffic,  but  not  at  the  rate  of  82  per  cent,  in  six  years,  as 
from  1S97  to  1903. 


THE  OVER-CAPITALIZATION  OF  STREET   RAILWAYS. 


The  over-capitalization,  taking  the  country  through,  of  our  street 
railways,  is  too  familiar  a  general  fact  to  need  more  than  the  most 
curt  allusion.  But  the  measure  of  that  fact  is  a  much  more  difficult 
proposition.  We  know  that  street  railways  are  greatly  over<apital- 
ized,  but  we  cannot  say  exactly  how  much  in  figures  or  in  ratios. 
States  vary  and  localities  vary.  If  city  railways  could  be  grouped 
and  compared  with  the  "cross-country"  lines,  we  should  probably 
find  variations  in  the  hydrometer,  and  perhaps  that  the  long-dis- 
tance lines  differ  from  both.  The  census  figures  for  mileage-capital 
are  crude,  and  the  schedules  prepared  so  long  ago  as  to  be  already 
outlived.  There  are  such  intrinsic  obscurities,  also,  as  the  fair 
recapitalization  in  shifting  from  the  archaic  horse  car  to  the 
modern  trolley.  Even  the  test  of  "replacement  value"  shifts  from 
year  to  year  considerably  with  the  cost  of  labor  and  material.  And 
if.  in  the  lack  of  absolute  standards  of  mileage  capitalization,  we 
add  the  premeditated  devices  by  which  mist  has  been  thrown  on  the 
street  railway  waters,  the  subject  grows  even  more  complex. 

In  seeking  what  we  may  call  a  water  measure  for  the  general 
street  railroad  capitalization  in  stock  and  bonds,  there  is.  however, 
one  rough  standard  unit  accessible,  and  the  State  of  Massachusetts 
supplies  it.  Practically  alone,  of  the  commonwealths  of  the  Union, 
her  State  Railroad  Commission  has  succeeded  in  keeping  down 
capitalization  to  cost.  But  even  to  her  standard  of  $49,158  per 
track  mile  there  are  one  or  two  qualifications.     In  the  early  stage 
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of  her  street  railway  building  her  commission  did  not  succeed  in 
applying  strictly  its  later  rule.  Again,  with  her  34  cities,  her  im- 
mense suburban  population,  and  her  subway  and  elevated  lines  in 
Boston,  the  actual  and  honest  mileage  capitalization  of  her  lines 
probably  exceeds  the  normal.  We  are  borrowing  from  her  a  sound- 
ing line  marked  somewhat  too  long,  with  the  result  of  undermeasur- 
ing  the  depth  of  water  when  the  fathoms  are  read.  But,  even  with 
that  allowance,  the  tests  are  of  interest.  If  we  omit  for  Massachu- 
setts thousands,  raise  her  49  plus  to  50— where  it  probably  about 
stands  at  the  present  time — and,  to  make  the  comparison  at  once 
more  easy  and  graphic,  raise  also  this  measuring  unit  to  100,  we 
obtain,  in  approximate  figures  for  mileage  capital,  the  table  an- 
nexed, derived  from  the  returns  for  1904  lately  compiled  by  the 
Street  Railway  Jmirnal. 

Massachusetts 100     Southern  States 223 

Rest  of  New  KnKlaud VM\    Western  States 174 

Eastern   States    297    Inlted  States  (Mass.  excluded!     21'; 

Central  Stales  20G 

The  eastern  States  in  the  table  include  New  York,  New  Jersey, 
Pennsylvania,  Delaware,  District  of  Columbia,  Maryland,  Virginia 
and  West  Virginia:  the  Central  States,  Michigan,  Ohio,  Indiana, 
Kentucky,  Wisconsin,  Illinois,  Minnesota,  Iowa  and  Missouri;  the 
Southern  States,  the  Carolinas,  Georgia.  Florida,  Alabama, 
Mississippi,  Tennessee,  Louisiana  and  Arkansas;  and  the. 
Western  States,  the  Dakotas.  Nebraska.  Nevada,  Kansas,  In- 
dian Territory,  Oklahoma,  Texas,  Colorado,  Montana,  New 
Mexico,  Idaho,  Utah,  Washington,  Oregon,  California  and  Arizona. 
It  will  be  noticed  that,  by  what  we  may  characterize  as  the  "Massa- 
chusetts standard,"  the  Eastern  States  group  stands  capitalized  in 
stocks  and  bonds  at  almost  three  to  one — a  return  to  be  measurably 
looked  for  in  a  region  containing  New  York  City,  Philadelphia, 
Baltimore,  and  several  other  cities  rising  into  their  hundreds  of 
thousands  of  population.  The  Central  States,  with  the  cities  of 
Chicago,  St.  Louis,  Cleveland,  Cincinnati  and  Detroit,  are  also  at 
pretty  high-water  mark,  with  a  ratio  of  more  than  two  for  one  in 
capitalization.  Much  more  surprising  is  the  fact  that  the  relatively 
thickly  settled  Southern  group  outstrips  the  great  Middle  West  in 
mileage  capitalization — perhaps  to  be  accounted  for  by  the  fact  that 
exploitation  of  street  railways  and  the  "bond  and  bonus"  device 
struck  the  South  after  the  system  had  been  well  learned  at  the 
North — and  the  same  idea  rings  plausibly  when  the  capitalization 
of  the  far  West  Is  contrasted  with  Massachusetts.  The  general 
average  for  the  whole  country,  outside  of  Massachusetts,  of  more 
than  two  to  one — 217  to  100 — and  suggesting  about  58.5  per  cent,  of 
street  railway  stock  and  bonds  combined  and  now  outstanding  as 
dropsical,  is  probably  not  so  very  far  from  the  real  mark. 

The  causes  of  this  imposing  excess  of  capitalization  are  now 
becoming  historical,  but  are  not  hard  to  find.  They  take  us  back  to 
the  later  eighties,  when  the  first  trolley  mechanism  proved  clumsy, 
noisy  and  unpopular,  and  was.  on  some  lines,  discarded;  to  the 
improving  of  them  a  few  years  later,  when  the  trolleys  leaped  into 
popularity  with  a  great  bound,  when  speed,  cleanliness,  control  and 
comparative  noiselessness  succeeded  the  odors,  the  stress  and  the 
dirt  of  the  sluggish  horsecar,  and  when  the  promoter  and  shrewd 
investor,  far  ahead  of  the  public  in  their  precision,  carried  through, 
in  raried  forms,  their  "bond  and  Iwnus"  plans  of  recapitalization. 
We  realize  these  things  now  with  all  the  belated  wisdom  of  hind- 
sight. What  we  do  not  realize  quite  so  well  is  that  the  great  electric 
street  railway  "boom"  of  the  nineties  struck  the  country  when  legis- 
lation and  the  State  Railroad  Commissions  were  in  a  condition  of 
Russian  unpreparedness.  In  a  good  many  states  the  commissions 
had  no  foreview  of  street  railways  at  all;  the  body  of  legislation 
relating  to  them  was  scant  and  of  the  narrow  "horse  car"  pattern. 
and  totally  unfitted  for  the  new  development;  the  universal  cry 
for  trolleys  drowned  in  law-making  bodies  the  subject  of  wise  capi- 
talization or  carefully  relegated  it  to  the  future,  and  the  individual 
who  wanted  to  see  the  electric  line  pass  his  door  or  tap  his  farm 
concerned  himself  little  then  with  future  rates  of  fare  to  pay  divi- 
dends on  watered  stock.  Everybody's  business  was,  as  often,  no- 
body's business,  and,  in  the  hiatus  the  promoter,  the  speculator  and 
the  quick  investor  saw  their  chance  and  used  it. 

All  this  is  rather  trite,  if  impressive,  history.  But  its  result— 
if  we  accept  the  evidence  of  the  Massachusetts  standard— is  that  we 
have  a  system  of  street  railways  at  once  vast  and  vastly  over-capi- 
talized; and  when  we  seek  a  remedy  for  the  past,  constructive  criti- 
cism beats  against  the  bars  in  vain.  Something— indeed  much- 
may  be  done  in  the  future  with  the  ?.Iassachusetts  example  as  a  pre- 
cedent. But  the  stock  waterings  of  the  heretofore  have  already 
fallen  into  the  old  steam  railroad  category.  They  have  been  buried 
under  successive  strata  of  consolidations,  are  well-nigh  untraceable, 


have  passed  largely  from  the  original  profit  takers  to  innocent  hold- 
ers, to  trustees,  to  savings  banks,  to  conservative  Investors  who 
ask,  as  to  corporations,  not  whether  stock  was  originally  paid  in 
as  cash,  but  what  are  present  pronts,  and  whether  those  profits  will 
continue.  It  would  be  interesting  if  we  had  the  figures  to  show  the 
millions  of  street  railway  bonds  marketed  originally  below  75;  it 
would  be  equally  interesting  to  know  the  large  proportion  of  those 
same  bonds  that  have  risen  to  a  3.90  investment  basis  and  in  some 
states  been  opened  to  savings  banks;  and  it  would  be  much  more 
interesting  to  discover  what  reply  a  State  legislature,  trying  to 
root  out  the  old  evil,  would  make  to  the  innocent  bondholder  who 
urges  that  the  state,  an  original,  if  silent,  partner  in  the  transac- 
tion, must  father  its  own  sin  of  omission.  Practically  no  remedy, 
certainly  no  radical  remedy,  for  the  great  over-capilalizaiion  of  the 
average  American  street  railway  is  therefore  in  sight.  But,  if  the 
subject  for  that  reason  becomes  a  bit  theoretical  and  academic,  its 
history,  its  results  and  its  magnitudes  are  not  less  suggestive  and 
picturesque. 


Railroad  Earnings  in  July. 


The  large  increases  in  gross  earnings  for  .luly  over  those  re- 
ported for  the  corresponding  period  last  year  are  due  for  the  most 
part  to  the  generally  prosperous  condition  of  industrials,  which 
bring  in  their  train  all  kinds  of  traffic.  The  iron  and  steel  indus- 
try accounts  for  much  of  it,  the  large  plants  all  running  to  their 
full  capacity.  The  figures  are  especially  large  because  of  the  great 
falling  off  in  traffic  a  year  ago  when  the  majority  of  roads  showed 
decreases  as  compared  with  1903.  The  Atchison  illustrates  this 
with  its  increase  of  $942,077  over  last  year,  when  it  reported  a 
decrease  of  $643,757.  On  this  road,  the  increase  of  July,  1905,  over 
July,  1903,  is  $298,320,  which  gives  a  fairer  idea  of  conditions.  The 
increase  on  seven  roads  of  the  Southwestern  group  is  $1,877,805, 
or  13  per  cent.,  due  apparently  to  increased  shipment  of  live  stock. 
Last  year  the  beef  strike  was  responsible  for  the  great  falling  off 
in  this  traflic.  In  the  middle  and  middle  western  group,  the  in- 
crease of  15  roads  is  $4,630,809;  9  per  cent.  This  is  due  to  the 
generally  favorable  conditions  already  spoken  of,  and  in  particular 
to  the  fact  that  the  coal  strike  last  year  made  a  big  decrease  in 
the  earnings  of  coal  roads,  the  Reading,  for  example,  showing  a 
decrease  of  $1,157,642  at  that  time.  The  only  roads  in  this  group 
showing  a  substantial  decrease  this  year  are  the  Wabash  and  Illi- 
nois Central,  and  this  is  explainable  by  the  increased  passenger 
traflJc  occasioned  last  year  by  the  World's  Fair  at  St.  Louis.  Eight 
roads  in  the  Northwestern  and  Northern  Pacific  group  report  an  in- 
crease of  $1,188,226;  5  per  cent.  Increases  on  these  roads  for  August 
will  be  larger,  as  they  will  show  the  effect  of  the  grain  move- 
ment, which  is,  of  course,  much  greater  than  last  year.  In  the 
Southern  group,  the  total  increase  of  four  roads  is  $792,940;  9  per 
cent.  The  cotton  crop  this  year  is  large  and  there  was  also  much 
of  last  year's  crop  to  be  moved  during  July,  while  the  crop  of  1903 
was  so  small  that  there  was  but  little  of  it  left  to  be  carried  in 
July.  1904. 

The  accompanying  table  shows  the  gross  earnings  for  July,  1905, 
and  July,  1904,  of  34  roads: 

July,  '05.  July,  04.  Increase. 

Atch..  Top.  &  Santa  Fe .1;.->,U,S4,913  $4,742,836  $942,077 

Baltimore  &  Ohio    .-,.768,830  5.274.542  494.288 

BuCfalo.  Rochester  &  Pittsburg 766.487  649,195  Hi'^S? 

Canadian   Pacific    4..-.48,000  4.316.000  232,000 

Central  of  Georgia    877,960  7415.651  132.309 

Central  o£  New  Jersey   2.071,756  1,921.655  loO,101 

Chesapeake  &  Ohio    1,775,614  1,671,503  104,111 

Chicago  &  Alton    930,637  947,140  *16-593 

Chicago  Great   Western    618,492  524.423  94.069 

Chicago,    Milwauliee   v^   St.    Paul :i.».55,688  4,002,220  •46,532 

Cleve.,    Cin.,   Chi.    &  St.    Louis 1.890.912  1,764.084  126,828 

Colorado  &   Southern    .554,583  483.380  71.203 

Chicago,  Rock  Island  &  Pacific 3.871.386  3.033,999  83i,38i 

Denver  &  Rio  Grande   1,469,400  1,287,900  181,o00 

Illinois  Central :J.748.999  3,805.184  '56,185 

Lehigh    Vallev    2.648,259  2.556,546  91,713 

Louisville  &  K'ashville    3.298,210  2,921,238  376.972 

Missouri.    Kansas   &  Texas    1.626,731  1.388.397  238.334 

Missouri    Pacific— Iron    Mountain....        :}.:'.60.000  3,223,000  137,000 

Minn..  St.  Paul  &   Sault  Ste.   Marie.  746.547  597,747  148.800 

^Montana  Central   200,832  180.736  20.095 

tNew  York  Central  &  Hudson  River.        7,135.299  6.443.619  691.680 

New  York,  Ontario  &  Western 708.523  646.806  61,717 

Norfolk  &  Western    2,127.747  1.. 805,724  322.023  f 

Northern   Pacific    4.471.792  4.071.388  400.404 

Pennsvlvania    Railroad     10.831.703  9.481,103  1,350,600 

Fliiladelphia  &  Reading   3.098,279  2,661,438  436.841 

St.   Louis  &  San  Francisco   3.156.844  2.783.504  373,340 

Southern    4.022.954  3.716.117  306.837 

St.  Louis  Southwestern    670.181  641.981  28,200 

ISt.  Paul.  M.  &  M 3.694.329  3,491.979  202.350 

Texas  &  Pacific    802,391  759.240  43.151 

Wabash    2.001.080  2,082.164  ♦81,084 

Y.  &  M.  V 497,666  520.844  '23.178 

•Decrease.         tAnd  leased  lines.         JGreat  Northera. 


Leather  upholstery  for  the  seats  of  the  smoking  and  chair  cars 
of  the  new  "Alton  Limited"  trains  described  last  week  is  a  feature 
meriting  special  notice  and  commendation.  The  heavily  carved 
woodwork,  mouldings  and  other  "gingerbread"  work  that  was  once 
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considered  the  most  artistic  finish  for  interiors  of  passenger  cars, 
but  which  was  principally  effective  to  catch  and  hold  dirt,  has  given 
way  to  the  present  smooth  finish  and  use  of  highly  polished  woods, 
combining  simplicity  and  quiet  elegance.  But  aside  from  and  more 
important  than  the  esthetic  considerations,  is  the  sanitary  advant- 
age of  the  present  practice.  Yet  American  railroads  still  retain  one 
relic  of  former  practice  which  is  more  unsanitary  than  all  the  rest; 
the  dust-retaining  germ-holding  plush  covering  of  the  seats.  As 
long  ago  as  1S93  the  New  York  Board  of  Health  issued  an  order 
requiring  that  upholstered  seats  in  public  places  be  covered  with 
leather  or  some  substitute  having  similar  characteristics  to  pre- 
vent the  retention  and  spread  of  disease  germs.  It  was  also  sug- 
gested that  similar  precautions  be  taken  with  regard  to  seats  for 
railroad  and  street  cars,  steamships,  etc.  The  importance  of  fre- 
quent and  thorough  cleaning  of  the  plush  covered  seats  is  by  this 
time  probably  fully  appreciated  by  all  of  the  roads,  though  the 
methods  used  at  a  majority  of  the  terminals  are  far  from  effective; 
in  fact,  there  is  but  one  really  effective  method  and  that  is  the 
vacuum  process,  which  is  also  the  most  costly.  A  leather  cover- 
ing, of  course,  needs  no  such  treatment.  That  passengers  would 
find  the  change  to  leather  agreeable  there  is  little  doubt,  especially 
in  the  hot  and  dusty  summer  months.  On  the  score  of  first  cost 
there  can  be  no  objection  since  there  is  little  if  any  difference  be- 
tween the  leather  and  the  plush.  The  wearing  qualities  of  leather 
in  this  service  in  comparison  with  the  plush  are  not  yet  definitely 
known,  but  it  is  thought  that  its  life  probably  would  not  be  so 
long,  especially  since  the  plush  can  be  dyed  and  used  again  when 
faded  and  dirty.  But  the  sanitary  advantage  should  be  the  para- 
mount consideration,  and  it  is  to  be  hoped  that  the  practice  inau- 
gurated by  the  Alton  will  soon  become  general. 


TRADE  CATALOGUES. 


Cleveland,  Cincinnati,  Chicago  &  St.  Louis. 


The  company  has  changed  the  date  of  its  fiscal  year  from  June 
30  to  December  31  to  make  it  uniform  with  the  other  Vanderbilt 
properties,  and  as  the  last  report  was  published  as  of  June  30, 
1904,  the  present"  very  brief  document  covers  six  months  only,  for 
the  period  ending  Dec.  31,  1904.  For  this  period  gross  earnings 
were  $12,141,288,  operating  expenses  were  $8,358,207,  and  net  earn- 
ings $3,783,081.  After  deducting  interest,  rentals  and  taxes  aggre- 
gating $1,847,370,  a  balance  remained  of  $1,935,711.  Two  quarterly 
dividends  of  IVi  per  cent,  each  were  paid  on  the  preferred  stock  and 
one  dividend  of  2  per  cent,  on  the  common  stock,  requiring  a  total 
of  $809,768.  As  a  reserve  fund  for  equipment  renewals  one  million 
dollars  was  then  set  aside  and  a  surplus  of  $94,951  was  carried  for- 
ward from  the  six  months'  operation.  Ton  miles  increased  5.6  per 
cent,  as  compared  with  the  corresponding  six  months  of  the  pre- 
ceding year.  Freight  revenue  decreased  six-tenths  of  one  per  cent., 
average  ton-mile  receipts  decreasing  from  6.77  mills  to  6.38  mills. 
The  average  revenue  train  load  increased  from  336  to  342  tons, 
but  freight  train  earnings  were  $2.21  a  mile  as  against  $2.31  in 
the  last  half  of  1903.  Passenger  traffic  shows  tremendous  increases, 
presumably  due  chiefly  to  the  St.  Louis  Fair.  Passenger  miles  in- 
creased 45%  per  cent,  and  passenger  revenue  311-.  per  cent.,  the 
average  rate  per  passenger  mile  having  decreased  somewhat.  Pas- 
senger train  mileage  increased  610,201  miles.  Passenger  earnings 
for  the  six  months  at  hand  constituted  over  36  per  cent,  of  the  total 
earnings,  while  during  the  same  six  months  in  1903  they  amounted 
to  about  31  per  cent. 

In  spite  of  the  heavy  passenger  train  movement  on  account  of 
the  Fair  the  charge  to  conducting  transportation  showed  a  decrease 
over  the  corresponding  six  months  in  1903.  The  specific  item  which 
is  responsible  for  this  decrease  is  the  per  diem  balance,  which  was 
less  than  half  as  high  in  the  1904  period  as  in  the  1903  period. 
The  cost  of  fuel  also  decreased  somewhat.  Total  operating  expenses 
increased  $174,090,  to  the  figure  given  above;  the  increase  coming 
chiefly  under  the  head  of  maintenance  of  way  and  structures,  and 
particularly  in  the  items  of  tie,  bridge  and  culvert  renewal. 

The  freight  ton  mileage  increased  43,328,062  ton  miles,  although 
the  lower  average  rate  occasioned  a  decrease  in  earnings.  Part  of 
the  reason  for  this  lower  average  rate  is  doubtless  attributable  to 
the  large  increase  in  tonnage  of  bituminous  coal  hauled.  This  com- 
modity now  amounts  to  about  28  per  cent,  of  the  total  freight  ton- 
nage moved. 

Principal  operating  statistics  are  as  follows: 


.\veragc  mileage  worked 

Kreight    earnings 

Passenger  earnings    

Gross  earnings   

Maint.    way   and   strmture 

Maint.  of  equipment   

Condui'ting  transportation 
Total,  operating  expenses  .... 
Betterment  charges  additional. 

Net   earnings    

Interest  taxes  and  rentals.... 
Balance  to  credit  of  income.  . . 


, Last  half 

of V 

1904. 

1903. 

1,891 

1,891 

.810,028 

$6,848,38.'> 

,480,037 

3.405,778 

,141,288 

11,070,132 

,452,871 

1.274,587 

,.538,168 

1,492.687 

,960,499 

5.028.937 

,189,895 

8.015.804 

108.313 

129,807 

,783.081 

2.924,521 

,847,370 

1,855,686 

,935,711 

1.068,835 

Ideal  Poicer  for  August  has  as  leading  articles,  "Economy  of 
Surfacing  Stone  by  the  Aid  of  Compressed  Air,"  "Steel  Work  in 
the  New  York  69th  Regiment  Armory,"  "Sinking  Concrete-Filled 
Steel  Piles  Through  Quicksands  by  the  Aid  of  Compressed  Air," 
"Scaling  Condenser  Pipes  by  the  Aid  of  Pneumatic  Hammers,"  and 
"Venting  Cores,"  an  interesting  paper  by  Jas.  A.  Murphy  read  at 
the  June  meeting  of  the  American  Foundrymen's  Association. 


Superheated  Steam. — The  Power  Specialty  Co.,  New  Y'ork,  sends 
a  pamphlet  bearing  the  above  title.  It  contains  a  full  detailed  de- 
scription and  illustrations  of  the  Foster  patent  superheater  which 
is  made  by  this  company.  Copies  of  comparative  tests  on  the  use 
of  saturated  and  superheated  steam  at  the  Spring  Creek  pumping 
station,  Brooklyn,  and  the  Central  Park  avenue  pumping  station, 
Chicago,  are  also  given. 


Traveling  Hoists  and  Trolleys. — The  Niles-Bement-Pond  Co., 
New  York,  sends  a  handsomely  illustrated  catalogue,  9  in.  x  12  in., 
of  its  electric  traveling  cranes  and  hoist.  These  run  on  a  single 
I-beam  and  are  especially  useful  for  handling  loads  up  to  five  tons. 
Brief  descriptions  and  detailed  illustrations  of  the  various  types 
are  given,  and  full  page  illustrations  show  the  devices  in  actual  use. 


Coal  Handling  Machinery. — The  Sullivan  Machinery  Company, 
Chicago,  sends  an  interesting  catalogue  descriptive  of  its  automatic 
cross-over  dump.  This  device  is  used  for  the  rapid  and  economical 
handling  and  loading  into  railroad  cars  of  coal,  ore,  rock,  etc.,  from 
mines  and  quarries.  The  pamphlet  is  clearly  written  and  is  illus- 
trated throughout. 


•  Balanced  Compound  Locomotives. — The  Baldwin  Locomotive 
Works,  Philadelphia,  Pa.,  sends  its  "Record  of  Construction  No.  53." 
It  is  handsomely  gotten  up  and  is  illustrated  throughout  and  con- 
tains valuable  data  and  notes  on  the  principles  and  performances 
of  the  balanced  compound  locomotive. 


Concrete  Mixing  and  Measuring  Machine. — The  Link-Belt  Engi- 
neering Co.,  Philadelphia,  Pa.,  sends  an  Illustrated  pamphlet  descrip- 
tive of  the  Trump  concrete  mixing  and  measuring  machine.  The 
advantages  derived  from  the  use  of  this  machine  are  clearly  set 
forth. 


Expansion  Bolts. — The  Steward  &  Romalne  Mfg.  Co.,  Philadel- 
phia, Pa.,  sends  an  Illustrated  catalogue  of  Its  expansion  bolts,  toggle 
bolts,  anchor  bolts,  pipe  hooks  and  hangers,  brass  cap  nuts,  etc. 


CONTRIBUTIONS 


street  Car  Ticket  Lotteries   In    Mexico. 


City  of  Mexico,  Aug.  24,   1905. 
To  THE  Editor  of  the  Railko.\d  G.\zette: 

Your  issue  of  August  18  contained  mention  of  the  ticket  lottery 
scheme  now  In  use  on  the  street  railways  of  Mexico  City.  That 
it  has  met  with  success  is  indicated  by  the  published  announcement 
of  the  company,  that  at  the  end  of  the  first  month  it  was  In  practice, 
the  net  receipts  from  fares  had  increased  29  per  cent.  A  few  days 
ago  it  was  discovered  that  conductors  had  printed  counterfeit 
tickets,  receipts,  to  give  passengers,  but  that  was  soon  stopped, 
and  nine  of  the  conductors  are  now  In  the  penitentiary.  The  entire 
public  agrees  that  the  system  will  prove  a  perfect  success;  and  the 
company,  from  the  start,  removed  all  its  patent  Indicators  and  four- 
fifths  of  its  inspectors  or  "spotters," 

J.    M.\C  D.  DE   MUTH. 
Editor  of  The  Mexican  Railiruy  Joiirnul. 


Divisional  vs.  Departmental. 


New  Yorl(,  Aug.  25,  1905. 

To  THE  Editor  of  the  Railroad  Gazette: 

In  your  Issue  of  Aug.  25  I  notice  a  communication  on  the 
subject  of  "Railroad  Organization"  and  your  foot  note  inviting 
comments.  I  have  some  rather  strong  views  on  this  subject  of 
organization,  which  I  shall  take  the  liberty  of  briefly  outlining  to 
you  as  follows: 

From  an  intimate  connection  with  the  departmental  organiza- 
tion and  a  close  study  of  the  divisional  organization  on  other  rail- 
roads I  have  formed  the  conclusion  that  the  divisional  organiza- 
tion gives  far  better  results,  provided  the  superintendents  In  charge 
of  the  divisions  are  men  who  have  had  a  detail  training  in  main- 
tenance of  way  and  motive  power  as  well  as  in  the  transportation 
service.  In  my  opinion  the  secret  of  the  success  of  the  divisional 
system  on  the  Pennsylvania  Railroad  is  due  to  the  system  that 
was  adopted  many   years  ago   by  that  company   for  the  training 
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of  their  future  officers  iu  the  technical  departments.  When  the 
divisional  organization  is  attempted  with  men  whose  experience 
has  been  confined  to  transportation  problems  I  have  noted  that 
their  lack  of  experience  in  mechanical  and  maintenance  of  way 
problems  seriously  detracts  from  their  usefulness  and  is  apt  to 
result  in  a  deterioration  of  track  and  equipment.  On  the  other 
hand,  if  the  experience  of  the  superintendents  has  been  confined  to 
transportation  matters  I  believe  that  the  departmental  organiza- 
tion is  the  better,  as  the  motive  power  and  maintenance  of  way 
departments  are  then  controlled  by  men  who  have  had  special 
training  in  those  dii'ections.  To  summarize,  in  my  opinion  the 
best  organization  is  effected  by  having  superintendents  who  have 
had  more  or  less  detail  training  in  maintenance  of  way  and  motive 
power  problems  and  experience  in  transportation  matters,  with 
territory  not  too  large  to  prevent  their  personal  supervision  of 
the  work  under  their  charge  and  coupled  with  an  opportunity  to 
keep  in  touch  with  industrial  conditions  along  their  line. 

VICE-PRESIDENT. 


needed  are  in  such  cases  the  rightful  property  of  the  railroad  com- 
pany. This  method  is  usual  in  England,  where  there  is  very  little 
dishonesty  in  such  matters,  and  it  is  not  uncommon  here. — Euitob.] 


Tests  of  Locomotive  Valve  Gears. 


New   York,    Sept,    2,    1905. 
To  THE  Editor  of  tue  Railroad  Gazette  : 

In  your  issue  of  September  1,  page  200,  is  a  short  account  of 
the  performance  of  a  locomotive  on  the  Pittsburg  &  Lake  Erie 
equipped  with  the  AUfree-Hubbell  valve  gear.  The  results  show 
an  apparent  saving  of  about  5  per  cent,  in  coal  in  favor  of  the 
locomotive  fitted  with  this  improved  gear,  when  figured  on  the 
basis  of  coal  consumption  per  100  ton  miles.  However  meritorious 
this  valve  gear  may  be,  it  nevertheless  appears  that  the  basis  on 
which  the  coal  consumption  is  calculated  is  by  no  means  a  safe  one 
upon  which  to  draw  conclusions.  While  for  statistical  purposes 
the  ton  mile  is  well  adapted  as  a  basis  upon  which  to  make  com- 
parisons, it  must  be  used  with  great  caution  in  making  accurate 
analyses  of  the  value  of  any  device  which  may  be  applied  to  the 
locomotive. 

It  is  well  known  by  those  familiar  with  locomotive  performance 
that  two  locomotives  similar  in  design  and  workmanship  and  used 
in  the  same  kind  of  service  over  the  same  division,  may  give  re- 
sults as  to  coal  consumption  widely  at  variance.  Such  differences 
in  economy  may  be  due  to  differences  in  the  individual  ability  of 
the  firemen,  to  differences  in  the  climatic  conditions,  to  leaky  flues, 
to  heavy  side  winds  and  to  a  variety  of  causes  not  easily  determ- 
ined or  accounted  for.  The  true  measure  of  the  work  done  by  a 
locomotive  is  the  drawbar  pull  which  can  only  he  accurately  de- 
termined by  the  use  of  a  dynamometer  car  or  by  placing  the  loco- 
motive on  a  testing  plant. 

From  these  considerations,  it  has  always  seemed  to  the  writer 
to  be  unsafe  to  judge  the  merits  of  a  device  such  as  a  valve  gear 
by  the  results  of  purely  service  tests.  At  best,  an  improved  valve 
gear  can  only  show  economies  within  rather  narrow  limits,  these 
limits,  in  most  cases,  being  within  the  variations  due  to  the  skill 
of  the  firemen,  etc.  It  is  not  my  intention  to  enter  into  a  dis- 
cussion of  the  value  of  the  Allfree-Hubbell  gear,  but  in  the  interests 
of  the  promoters  of  this  and  other  devices  and  of  the  railroads, 
it  would  be  well  to  make  thorough  scientific  tests  in  such  a  manner 
that  all  influencing  elements  can  be  measured  and  properly  credited. 

chart.es  ducas.  m.  e. 


Competitive  Signal  Installations. 


New  York,  Sept.  4,  1005. 
To  THE  Editor  of  the  Railroad  Gazette  : 

Occupying  now  an  independent  position  in  regard  to  railroad 
and  railroad  signal  companies,  I  feel  that  I  may  make  a  suggestion 
to  you  which  I  think  will,  it  it  meets  with  a  successful  issue,  elimi- 
nate the  possibility  of  doubt  as  to  the  fair  distribution  of  contracts 
awarded  upon  a  competitive  basis. 

My  suggestion  is  that  you  use  your  columns  for  the  purpose 
of  urging  upon  railroad  managers,  in  the  interests  of  all  «om- 
petitors,  the  justice  of — 

First. — The  preparation  of  carefully  thought  out  and  complete 
plans  and  specifications  of  the  proposed  works. 

Second. — Date  fixed  for  the  opening  of  bids,  of  which  all  com- 
petitors shall  be  notified  and  invited  to  attend  the  function,  to 
witness  the  opening  of  the  bids.  hexrt  johxson. 

[Mr.  Johnson's  suggestion  of  the  method  to  be  pursued  by  a 
railroad  company  with  a  capable  signaling  department  is  not  criti- 
cizable,  but  the  managers  of  such  companies  need  no  urging  from 
us.  ■  They  are  few  in  number  and  are  already  doing  something  like 
what  is  suggested.  As  to  the  others,  the  nine-hundred  and  ninety 
and  nine,  there  seems  to  be  but  two  rational  courses:  Employ  an 
expert  to  study  the  conditions  and  prepare  plans.  Mr.  Johnson, 
Mr.  Sperry  and  others  are  competent.  The  other  decent  way  is  to 
pick  out  the  signaling  company,  employ  it  and  trust  it.  This  can 
only  be  done  with  safety  when  there  is  absolute  frankness  on  both 
sides.     Shop  costs,  loading  and  profit  and  every  item  of  information 


Salaries  on  the   Russian  State  Railroads, 


From  a  table  printed  in  the  current  Bulletin  of  the  Interna- 
tional Railway  Congress,  we  have  taken  the  following  statement 
of  the  salaries  paid  Russian  railroad  officers  in  the  year  1901.  The 
system  is  divided  into  22  parts.  The  highest  administrative  au- 
thority on  each  of  these  operating  lines  is  the  general  manager. 
The  highest  salary  paid  a  general  manager  is  on  the  Southwestern 
system,  where  he  receives  $8,000  a  year.  The  least  salary  paid  a 
general  manager  is  $2,700,  on  the  Baskutchak  system.  The  other 
general  managers  receive  either  |6,000  or  |7,500  each.  Ttfe  salaries 
of  the  heads  of  the  permanent  way,  rolling  stock,  locomotive,  traffic, 
telegraph  and  stores  departments  range  in  the  vicinity  of  |3,200. 
These  officers,  together  with  the  general  managers,  are  classified 
as  administrative  authorities.  The  next  class,  designated  as  ex- 
ecutive authorities,  includes  the  heads  of  sections  of  the  permanent 
way,  locomotive,  traffic,  telegraph  and  goods  departments,  and  the 
station  masters.  The  highest  pay  in  tli.is  class  goes  to  the  heads 
of  sections  of  the  traffic  department,  who  average  from  $1,200  to 
$1,900  per  year.  Heads  of  the  permanent  way  department  receive 
about  $1,400;  heads  of  the  locomotive  department  about  $1,000; 
heads  of  the  telegraph  department  about  $600,  and  heads  of  the 
goods  department  as  a  rule  slightly  less,  although  on  some  roads 
the  goods  department  section  head  is  paid  more  than  the  section 
head  of  the  telegraph  department.  Station  masters  receive  about 
$100,  on  the  average,  and  in  some  cases  considerably  less.  The 
accounting  officers  constitute  the  third  general  classification,  and 
receive  pay  generally  lower  than  the  station  masters.  On  a  charac- 
teristic system,  the  Baltic  &  Pskov-Riga,  there  are  33  men  classified 
in  what  is  known  as  the  Central  Accountancy,  and  these  receire 
about  $432  each,  annually. 


Railroad  Cases  Decided  In  August. 


The  following  abstracts  cover  cases  decided  by  the  United  States 
Supreme  and  Federal  Courts  during  the  month  of  August: 

Stoppitig  trains  at  county  seats. — Mississippi  has  a  unique  stat- 
ute which  authorizes  the  Railroad  Commission  of  that  state  to  re- 
quire all  passenger  trains  to  stop  at  county  seats.  The  Federal  Cir- 
cuit Court  was  recently  called  on  to  construe  this  act  in  a  case 
where  the  Commission  issued  such  an  order  against  the  limited 
trains  of  the  Illinois  Central  Railroad.  The  court  took  the  view 
that  since  the  company  furnished  the  particular  county  capital  in 
question  with  three  passenger  trains  each  way  per  day  that  its 
legitimate  wants  were  fully  supplied  and  that  a  demand  that 
through  trains  should  likewise  stop,  when  these  trains  were  mainly 
for  the  transportation  of  interstate  through  business  on  a  fast 
schedule  to  comply  with  a  mail  contract  with  the  government,  was 
unreasonable.  Illinois  Central  R.  R.  Co.  vs.  Mississippi  Railroad 
Commission,  138  Fed.  Rep.  327. 

Care  in  place  of  work  for  employees. — The  care  of  a  railroad 
company  as  to  the  safety  of  the  place  for  work  of  its  employees  is 
defined  as  the  ordinary  care  displayed  by  prudent  intelligent  men 
under  like  circumstances.  A  brakeman  or  other  employee  will  be 
held  to  assume  the  risks  of  danger  from  conditions  long  maintained 
by  the  company  and  which  are  similar  in  character  to  those  of  other 
railroads  in  the  vicinity,  as  for  instance  open  culverts  at  points 
remote  from  stations.  Southern  Pacific  Co.  vs.  Gloyd,  13S  Fed. 
Rep.  388. 

Alien  beneficiaries  in  suits  for  death. — It  is  no  defense  to  an 
action  for  wrongful  death  in  New  Jersey  that  the  beneficiaries  of 
the  fund  recovered  are  non-resident  aliens.  Hirschkovitz  vs.  Penn- 
sylvania R.  R.  Co.,  138  Fed.  Rep.  438. 

li'ilful  negligence  at  crossings. — South  Carolina  has  a  statute 
under  which  the  failure  to  give  the  statutory  signals  at  a  railroad 
crossing  creates  a  prima  facie  case  of  negligence  against  a  railroad 
company  if  the  omission  in  any  manner  contributed  to  the  injury 
of  a  person  on  the  crossing,  unless  the  injured  person  was  guilty 
of  "gros^  or  wilful  negligence"  himself.  The  statute  was  recently 
invoked  in  the  Federal  Court  in  that  state  and  it  was  there  de- 
cided that  a  traveler  knowing  of  the  existence  of  a  railroad  cross- 
ing who  approached  the  crossing  at  night  with  the  side  curtains 
of  his  carriage  drawn  and  drove  on  the  crossing  without  listening 
or  casting  a  glance  in  the  direction  of  the  track  displayed  such 
•gross  and  wilful  negligence"  as  would  prevent  the  recovery  of  any 
damages  for  his  injuries.  Southern  Railway  Co.  vs.  Carroll,  138 
Fed.  Rep.  638. 

The  Southeasterti  Freight  Association. — Judge  Speer,  of  the  Fed- 
eral Court  for  Georgia,  speaking  of  the  Southeastern  Freight  Asso- 
ciation in  an  opinion  reviewing  the  action  of  the  Interstate  Com- 
merce Commission  in  regard  to  lumber  rates  in  that  jurisdiction, 
says:      "In  that  territory,  with  all  of  its  varied   products,  with  an 
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area  and  population  vaster  than  many  empires  of  which  we  have 
an  account,  as  regards  ever.v  interest  dependent  upon  the  transporta- 
tion of  commodities,  the  action  of  the  assoriation  is  more  authorita- 
tive than  the  firman  of  the  Stiltan  or  the  ultase  of  the  Czar."  In 
this  opinion  the  position  is  taken  that  the  national  courts  should 
not  discredit  the  conclusions  of  the  Commission,  as  the  Interstate 
Commerce  Act  itself  creates  a  rule  of  presumption  in  favor  of  the 
reports  of  the  Commission.  In  his  view  the  Commission  was  in- 
tended to  be  an  e.\pert  tribunal  empowered  by  law  to  determine  in 
the  first  instance  the  reasonable  or  unreasonable  character  of  the 
rates  for  interstate  commerce.  Coming  to  the  particular  offense 
of  the  freight  association,  the  case  of  an  unreasonable  increase  is 
stated  most  strongly.  To  quote  his  own  words:  'Where  a  vast 
increase  of  lumber  traffic  had  resulted  in  a  large  increase  of  net 
revenue  to  the  carrier,  the  service  was  inexpensive;  required  neither 
rapidity  of  movement  nor  specially  equipped  cars,  shippers  were 
obliged  to  furnish  and  pay  for  equipment,  railroads  were  neither 
to  load  nor  unload,  the  commodity  was  neither  fragile  nor  perish- 
able, the  industry  affords  a  tonnage  second  in  magnitude  to  no 
other  transported  by  the  carrier,  an  arbitrary  increase  to  points 
of  principal  destination  of  two  cents  a  hundred  is  unreasonable  and 
unlawful.  This  is  especially  clear  where  the  particular  traffic  is 
practically  destroyed  immediately  after  the  advance  is  made."  In 
regard  to  the  association  Judge  Speer  holds  that  it  is  .none  the  less 
an  unlav.ful  combination  by  reason  of  a  stipulation  in  its  articles 
allowing  any  of  the  members  to  withdraw  from  the  agreement  at 
any  time.     Tift  vs.  Southern  Railway  Co.,  138  Fed.  Rep.  753. 

Commerce  Commission  and  private  contracts. — The  Interstate 
Commerce  Act  cannot  be  invoked  to  aid  the  enforcement  of  con- 
tracts between  carriers  and  shippers.  This  rule  is  applied  to  a 
case  where  a  shipper  sought  to  charge  a  discrimination  on  the 
ground  that  the  railroad  company  failed  to  furnish  the  number  of 
cars  called  for  under  an  express  contract.  It  was  held  that  the  In- 
terstate Commerce  Commission  was  without  jurisdiction.  United 
States  vs.  Norfolk  &  Western  Railway  Co.,  138  Fed.  Rep.  849. 


New  Freight  Yard  of  the  Burlington  at  Galesburg. 


Galesburg,  111.,  is  the  most  important  point  on  the  Burlington 
Lines  East  of  the  Missouri  River  for  the  interchange  of  freight  be- 
tween the  different  lines  of  the  system.  With  the  exception  of  the 
Chicago-Minneapolis  line,  through  traffic  for  all  of  the  lines  tra- 
versing the  State  of  Illinois  must  pass  through  this  point.  The 
map  herewith  shows  the  situation  at  Galesburg.  The  Chicago- 
Omaha  and  St.  Louis-St.  Paul  lines  cross  there.  The  Kansas  City 
line  branches  from  the  latter  at  Bushnell.  37  miles  south  of  Gales- 
burg, and  the  line  to  Centralia  (the  Jacksonville  &  St.  Louis)  runs 


Galesburg,  III.,  Showing  Burlington  Lines  and  New  Yard. 


southeast  from  Concord,  95  miles  south  of  Galesburg.  The  Peoria 
branch  runs  southeast  from  Galesburg.  The  Centralia  line,  which 
already  contributes  an  important  coal  traffic,  is  being  extended  50 
miles  to  Herrin.  which  will  largely  increase  this  traffic.  Also  the 
grades  on  this  and  the  St.  Loui«-St.  Paul  line  are  being  reduced 
to  a  minimum  of  Vio  of  one  per  cent,  northbound. 

The  facilities  at  Galesburg  for  some  Ume  have  been  inadequate 
properly  to  care  for  the  heavy  interchange  of  traffic  at  that  point. 
The  maximum  length  of  yard  track  is  2,000  ft.,  which  is  too  short 
for  the  SO-car  and  longer  trains  now  common.  The  toUl  amount 
of  track  room  also  is  far  too  limited.  The  situation  necessitated 
the  building  of  an  entire  new  yard  and  plans  were  prepared  accord- 
ingly for  a  site  immediately  south  of  the  present  yard,  adjacent  to 
the  line  to  St.  J-ouis  and  Kansas  City..  Work  has  begun  and  is 
being  pushed  as  rapidly  as  conditions  will  permit. 

The  genera"  plan  of  the  yard  is  shown  herewith.     It  is  a  double 
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hump  yard  almost  three  miles  long  and  consists  of  duplicate  halves, 
planned  for  movements  in  opposite  directions;  that  is,  one  halt  is 
for  the  movements  north  and  east  and  the  other  for  the  movements 
south  and  west.  Each  half  is  made  up  of  an  "incoming"  yard  hav- 
ing six  tracks  with  capacity  for  SO  cars  each;  or  4S0  cars  total. 
The  outlet  passes  over  a  hump  with  a  maximum  approach  grade 
of  4  per  cent.,  from  which  the  cars  are  directed  down  a  1  per 
cent,  grade  into  the  sorting  yard,  having  21  tracks  and  capacity 
for  650  cars.  From  here  the  cars  pass  to  the  "outgoing  yard,  which 
is  of  the  same  size  and  capacity  as  the  "incoming"  yard. 

The  smaller  yards  with  buildings  to  the  north,  or   nght-hanu 


end  of  the  new  yard  occupy  the  site  of  the  present  yard,  which 
is  to  be  remodeled  as  shown.  There  will  be  a  storage  yard  for 
179  cars,  a  repair  yard,  and  an  icing  plant  of  15,000  tons  capacity 
for  refrigerator  cars.  As  shown  by  the  map,  a  cut-off  will  be  built 
from  the  Omaha  line  to  the  south  end  of  the  new  yard,  the  con- 
venience of  which  is  obvious.  It  will  be  about  four  miles  long. 
\n   movements   will  be   in  the   direction  of   traffic  except  between 
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the  Peoria  line  and  the  lines  north  and  east  where  a  reverse  move- 
ment must  occur.  Trains  from  the  Peoria  line  are,  of  course,  re- 
ceived in  the  north-and-east  "incoming"  yard.  Cars  destined  north 
or  east  are  switched  across  to  the  north-and-east  sorting  yard  and 
thence  to  the  "outgoing"  yard.  Cars  from  the  north  and  east  for 
the  Peoria  line  follow  the  same  yard  movement. 

The  yard  will  not  be  completed  until  next  summer,  although 
it  is  expected  to  have  it  half  done  before  the  bad  weather  of  the 
fall  stops  the  work,  and  the  completed  portion  will  be  put  into 
service  at  once.  Operation  will  be  from  central  towers  adjacent 
to  the  humps,  and  when  the  yard  is  done  It  will  be  equipped  for 
electric  operation.     Until  that  time  the  switches  will  be  moved  by 
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proach  to  the  Lemon's  Corners  subway  is  more  elaborate  than  the 
others,  as  it  extends  both  north  and  south  parallel  to  the  tracks. 
The  total  distance  in  each  direction  is  248  ft.,  or  496  ft.  total. 
The  estimated  amount  of  concrete  for  both  subways  is  something 
more  than  8,000  yds. 

The  yard  plan  was  prepared  by  Mr.  J.  D.  Mason,  formerly  Chief 
Engineer  of  the  Eastern  Division  of  the  Great  Northern,  and  now 
engaged  on  special  work  for  the  Hill  Lines.  The  subways  were 
designed  by  the  bridge  department,  Mr.  C.  H.  Cartlidge,  Bridge 
Engineer.  All  of  the  work  is  being  done  under  the  supervision  of 
Mr.  AV.  L.  Breckenridge,  Engineer  of  the  Lines  East  of  the  Missouri 
River. 
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The  Cost  of  Locomotive  Operation. 


BY  GEOBGE  B.   HEXDEBSON. 
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Cross-Section  of  Approach — Lemon's  Corners  Subway. 

hand.  The  yard  will  contain  about  30  miles  of  track  and  200,000 
cu.  yds.  of  grading  will  need  to  be  done.  The  total  cost  will  be  in 
excess  of  $400,000.  One  considerable  item  in  the  cost  bill  will  be 
two  reinforced  concrete  subways  passing  transversely  under  the 
yards  at  the  points  indicated  on  the  plan.  They  will  be  built  in 
response  to  and  in  conformity  with  the  demands  of  the  community, 
which  insisted  that  underneath  crossings  be  provided  at  the  inter- 
sections of  the  yards  and  two  existing  highways.  The  total  length 
of  each  subway,  including  approaches,  will  be  1,000  ft.,  of  which  420 
ft.  is  subway  proper.  Drawings  of  the  design  are  shown  herewith. 
The  cross-section  shows  the  details  quite  fully.     It  is  a  double- 
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General  Repairs. — Probably  uo  portion  of  our  study  is  of  greater 
interest  than  the  question  of  repairs,  yet  it  is  one  that  defies  every 
attempt  to  bring  it  to  a  scentific  basis  of  comparison.  We  know 
in  a  general  way  that  large  engines  are  more  c»stly  to  maintain  than 
small  ones,  such  as  were  used  20  years  ago;  that  certain  special 
types  or  designs  are  more  troublesome  to  keep  up  than  others; 
that  labor  and  material  are  higher  priced  in  the  west  than  in 
the  east;  that  certain  sections  of  the  country,  on  account  of  water. 
fuel,  or  physical  conditions  cause  more  frequent  repairs;  and  that 
heavy  trains  (overloading)  cause  breakdowns  and  damage  to  the 
locomotives,  but  when  we  attempt  to  analyze  these  factors  in  de- 
tail and  determine  how  much  effect  each  has  upon  the  general  ques- 
tion of  repairs,  we  find  ourselves  hopelessly  stranded. 

If  we  attempt  to  analyze  statements  and  statistics  regarding 
the  cost  of  repairs,  and  wish  to  unravel  the  why  and  wherefore 
of  each  statement,  we  enter  a  labyrinth  of  detail  and  investigation 
that   will   be   as    unproductive   as   it    is   laborious.     The   enormous 
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CROSS  SECTION  OF  BUTTRESSED  WALL 
Plan,  Longitudinal  Section  and  Details  of  Thirweil  Road  Subway. 


roadway  box  design,  30  ft.  G  in.  wide  outside,  17  ft.  high  at  the 
middle  and  6  in.  less  than  this  at  the  sides.  The  inside  clearance 
is  12  ft.  6  in.  The  partition  wall  between  roadways  is  broken  into 
arches  6  ft.  wide,  the  distance  c.  to  c.  of  columns  being  8  ft.  John- 
son corrugated  steel  bars  are  used  for  reinforcing,  \U  in.,  %  in. 
and  %  in.  bars  being  used.  Their  arrangement  is  shown  by  the 
drawings.  The  clear  width  from  side  wall  to  partition  is  13  ft. 
One  side,  however,  contains  a  3-ft.  6-in.  sidewalk  which  reduces 
the  clear  roadway  width.  The  sidewalk  is  protected  by  a  gas-pipe 
railing  3  ft.  high.  The  roadway  will  not  be  paved,  and  vehicles  will 
run  right  on  the  concrete.  The  roadway  is  level  at  the  center  line 
and  crowned  6  in.  at  the  ends. 

A  buttressed  design  of  retaining  wall  will  be  used  for  all  of 
the  approaches  for  the  Thirweil  Road  subway,  and  possibly  through- 
out in  the  Lemon's  Corners  subway,  although  drawings  for  the 
partial  use  of  a  solid  design  have  been  prepared.  A  cross-section 
of  the  roadway  and  this  solid  wall  design  is  shown.     The  west  up- 


number  of  factors  entering  into  this  proposition  is  such  that  many 
of  them  cannot  be  assigned  positive  values,  by  which  any  close  at- 
tempt to  estimate  beforehand  the  probable  cost  of  repairs  for  any 
given  locomotive  in  any  specified  locality  will  be  fruitless.  It  often 
happens  that  two  or  more  locomotives,  exactly  alike,  are  put  on 
the  same  runs,  and  in  the  first  year  one  of  them  will  cost  two  or 
three  times  as  much  as  the  others.  This  is  frequently  laid  to  the 
carelessness  of  the  men  handling  the  unfortunate  engine — it  often 
happens  that  the  blame  should  be  divided  between  the  engineers 
and  the  builders  of  the  machine,  who,  perhaps,  have  slighted  some 
of  the  workmanship,  or  supplied  defective  material.  Some  engines 
continually  break  frames  or  cylinders,  while  others,  apparently  iden- 
tical in  every  way,  give  no  trouble.  Of  course,  there  is  a  reason 
for  all  these  things,  and  it  is  allowed  that  many  of  them  should 
not  be  permitted  to  exist,  but  they  do  exist,  and  the  best  that  we 
can  do  is  to  recognize  them,  and  correct  them  as  fast  os  possible. 
However,  as  in  the  case  of  losses  in  fuel,  all  engines  have  some 
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troubles,  but  some  usually  do  not  have  all,  so  that  for  a  large 
division  the  matter  is  likely  lo  equalize  itself,  and  the  average 
may  remain  fairly  constant.  Thus  for  the  year  1899,  the  cost  of 
repairs  and  supplies  per  engine  mile  ou  the  Chicago  &  North-West- 
ern ran  between  3  and  4  cents  each  month  during  the  year,  but 
did  not  touch  either  of  those  figures.  Some  roads  think  that  a 
regular  appropriation  will  sutlice  to  cover  the  cost  of  repairs,  but 
as  wrecks  and  unforeseen  contingencies  are  likely  to  arise,  distort- 
ing the  average  for  the  particular  month,  it  is  not  recom- 
mended. Our  caption,  general  repairs,  must  not  be  taken  in  the 
strict  sense  in  which  it  is  ordinarily  used  by  railroad  shops,  but 
for  our  purpose  must  include  everything  which  cannot  be  properly 
considered  running  repairs.  It  is  customary  on  some  roads  to  con- 
sider all  general  repairs  when  the  cost  at  any  one  time  reaches  a 
certain  figure — sometimes  1750.  While  this  may  be  of  some  benefit 
in  classifying  the  amount  of  work  done,  it  is  of  little  actual  value, 
unless  all  the  conditions  are  known,  and  also  the  mileage  since  the 
previous  general  repairs. 

Some  railroads  regulate  their  shopping  by  the  mileage  which 
the  engine  has  made  since  the  last  shopping.  In  this  system  the 
mileage  made  is  posted  each  month  on  a  card,  and  the  additions 
of  the  previous  month  are  made,  and  when  the  shopping  mileage 
is  reached,  the  engine  is  withdrawn  from  service.  We  believe  the 
better  way  is  to  have  the  condition  examined  and  reported  each 
month,  as  the  actual  condition  is  at  all  times  more  important  in- 
formation than  the  bare  mileage.  For  example,  we  would  expect 
ordinarily  that  passenger  locomotives  should  make  120,000  miles 
and  freight  engines  80,000  miles  between  general  repairs,  but  even 
this  is  ambiguous,  as  a  large  portion  of  the  mileage  may  be  with 
light  trains,  or  with  very  Ifeavy  ones,  as  the  case  may  be.  Then 
there  may  be  a  condition  when  the  firebox  needs  renewal,  from 
some  sudden  failure,  the  engine  having  made  not  over  30.000  or 
40,000  miles  since  being  overhauled,  whereas  the  machinery  may 
be  good  for  six  months  further  work. 

In  order  to  provide  for  these  contingencies  as  well  as  to  keep 
track  of  the  work  which  the  engine  has  done,  the  writer  introduced 
the  cards  shown  below,  in  addition,  of  course,  to  the  monthly  condi- 
tion statements. 

Engine  Xo Class on   Division. 

iu    service   miles  since  General  Uepuir.s 

ebould  go  to   Shops   for 

Eoiler  Repnirs   

Flue    Repairs    

Machiner.v   Repairs 

Tire  Repairs   

Wreck  Itepairs    

Engine  is  now    190 

M,  M. 

(Side  A.) 


.mo. 


Engine  No Class 

Ordered  to    Shops 

Arrived  at    Shops i'.iiJ . 

Taken  in    Shops 1!>0. 

Ready  for  service   iOO. 

Sent  to   Division 11)0. 

Remarks    


Cost  of  liepairs 


(Side  B.) 


As  the  locomotive  approached  the  condition  where  a  shopping 
was  needed,  a  card  was  filled  out  (see  side  A)  by  the  Master  Me- 
chanic to  whom  the  engine  was  assigned,  giving  the  general  details 
of  repairs  needed,  the  mileage  made  since  last  general  repairs  and 
present  location  of  engine  and  shop  to  which,  in  his  judgment,  she 
should  be  sent,  and  this  was  mailed  to  the  superintendent  of  motive 
power.  These  cars  were  to  be  sent  in  at  least  a  month  (if  possible) 
before  the  engine  should  be  withdrawn  from  service,  and  especially 
if  the  grade  of  repairs  necessitated  sending  the  locomotive  to  a 
large  shop  on  another  division.  This  afforded  opportunity  to  prop- 
erly regulate  the  class  of  work  sent  to  the  different  shops,  and 
to  give  special  instructions  regarding  the  repairs.  It  also  called 
attention  to  the  mileage  made,  and  if  this  was  small  gave  a  chance 
to  call  for  explanations  as  to  the  condition  of  the  engine. 

Side  B  was  used  while  engine  was  being  shopped,  and  when 
completed  the  time  and  cost  of  the  work  indicated  whether  the 
instructions  had  been  complied  with  or  not.  These  cards  were 
filed  in  a  "card  index  tray,"  and  thus  the  last  shopping  of  any 
engine,  with  cost  and  other  general  points,  could  be  immediately 
ascertained,  and  when  the  next  card  arrived  indicating  that  a  shop 
period  was  needed,  this  and  the  previous  card  gave  very  valuable 
information  regarding  the  engine.  While  $750  might  have  covered 
the  cost  of  general  repairs  some  years  ago  when  locomotives  were 
much  smaller  than  they  are  now,  and  when  labor  and  material 
were  both  lower  in  price  than  at  present,  comparatively  little  can 
be  done  for  that  sum  at  this  time.  From  a  statement  before  us, 
made  in  1902,  one  of  the  best  managed  roads  in  the  northwest  shows 
11,000  for  general  repairs  for  some  17  by  24  in.  engines,  which 
were  supposed  to  represent  average  conditions.  For  19  and  20 
in.  cylinders  the  repairs  run  higher— $1,200  to  $1,500  per  engine. 
When  a  new  firebox  is  needed  these  figures  are  increased  by  from 
$500  to  $1,000,  depending  largely  upon  the  necessary  boiler  work 
accompanying  the  insertion  of  the  new  firebox,  as  at  times  it  is 
found  advisable  to  renew  certain  steel  sheets  which  have  deterior- 


ated. In  the  southwest  where  labor  is  much  higher  paid  and  often 
not  so  effective,  the  cost  is  likely  to  run  10  or  20  per  cent,  greater. 

The  relative  proportions  of  labor  and  material  entering  into 
the  cost  of  repairs  are,  of  course,  not  fixed,  and  vary  usually  from 
equal  halves  to  two-thirds  and  one-third;  that  is,  the  cost  of  labor 
will  ordinarily  lie  between  50  and  66  per  cent,  of  the  total  cost 
of  repairs.  There  are  cases  when  it  may  be  less,  or  more,  but  we 
think  an  assumption  of  CO  per  cent,  for  labor  and  40  per  cent, 
for  material  will  not  be  far  from  the  general  average.  When  loco- 
motives are  rebuilt,  that  is,  receive  new  boilers  and  many  parts  of 
machinery,  the  cost  may  run  up  to  30  or  40  per  cent,  of  the  original 
price — in  some  cases  more,  depending  entirely  upon  the  nature  and 
extent  of  the  work  done. 

It  has  been  generally  recognized  that  the  last  few  years  have 
been  extremely  expensive  ones  for  the  railroads.  In  a  communica- 
tion to  the  Railroad  Commissioners  of  Texas  addressed  by  the 
International  &  Great  Northern  Railroad  in  1903,  the  statement 
was  made  that  during  the  past  five  years  the  average  wages  of 
employees  had  increased  15  per  cent.;  prices  of  material  had  in- 
creased 53  per  cent.;  prices  of  locomotives,  56  per  cent.,  and  prices 
of  cars  26  per  cent.,  yet  in  the  same  period  the  freight  rates  had 
decreased  on  an  average  of  21',.;  per  cent.  These  increases  have 
been  a  source  of  much  anxiety  to  railroad  ofiicials,  and  the  only 
method  of  offsetting  these  conditions  is  in  the  erection  of  modern 
shops  and  the  purchase  of  up-to-date  machinery.  This  means  a 
large  outlay,  but  it  is  well  justified  by  the  results  if  made  with 
discretion. 

Of  course,  the  size  of  the  engine  must  be  considered,  as  a  large 
locomotive  cannot  be  overhauled  for  the  same  cost  as  a  small  one, 
and  the  repairs  should  be  considered  in  connection  with  the  work 
accomplished.  The  old  method  of  basing  repairs  on  the  engine 
mileage  is  really  of  little  value  unless  the  size  and  power  of  the 
engine  be  also  considered.  On  the  other  hand,  the  ton-mileage  is 
not  altogether  satisfactory  for  two  reasons:  It  does  not  cover  light 
engine  mileage,  which  certainly  causes  some  wear  to  the  parts, 
and  it  does  not  tell  us  whether  the  full  power  of  the  engine  has 
been  in  use,  or  only  a  part  of  it. 

If  the  general  repair;;  of  a  locomotive  cost  $1,000  and  cover  a 
period  of  100,000  miles,  the  rate  for  such  repairs  will  be  one  cent 
a  mile.  (This  does  not  include  running  or  roundhouse  repairs.) 
It  the  firebox  must  be  renewed  every  100,000  miles,  which  actually 
occurs  under  some  adverse  conditions,  the  rate  will  run  l',-2  cent 
or  more  per  mile.  In  sandy  sections  and  on  heavy  grades,  the  mile- 
age may  run  only  50,000  or  60,000  miles  between  such  repairs,  in- 
creasing the  cost  to  2  or  3  cents  a  mile.  In  some  bad  water  sec- 
tions, flues  have  been  renewed  every  90  days,  or  say  10,000  miles; 
as  this  costs  in  the  neighborhood  of  $300.  the  flue  work  alone  will 
add  3  cents  a  mile  to  the  repair  charges.  Of  course,  the  obvious 
remedy  is  to  treat  the  water  so  that  the  flue  trouble  will  not  exist, 
but  then  we  may  get  into  transportation  diflBculties  even  more 
troublesome.  In  fact,  there  is  perhaps  no  locomotive  account  that 
depends  upon  the  physical  conditions  of  the  road  and  the  manner 
of  loading  and  operating  the  engines  as  much  as  does  the  cost  of 
repairs. 

The  method  of  treating  the  engine  after  it  has  been  brought 
into  the  shop  is  also  very  important.  It  is  well-known  that  the 
longer  an  engine  remains  in  the  shop  the  more  it  will  cost,  largely 
due  to  the  fact  that  the  ordinary  mechanic  has  little  interest  in 
the  accurate  distribution  of  labor,  and  also  to  the  tendency  to 
"find  work"  to  do  as  long  as  the  locomotive  remains  in  the  shop. 
Remarkable  improvements  both  in  time  and  cost  of  doing  work 
have  been  made  by  a  system  of  scheduling  the  work  beforehand, 
and  providing  each  department  with  a  date  when  the  different 
important  parts  must  be  ready.  This  insures  smooth  and  uniform 
progress  of  the  engines  through  the  shop,  and  avoids  the  delay 
due   to   waiting   for   materials   from   the   different   departments. 

In  one  of  our  large  shops  in  the  northwest  where  this  system 
has  been  in  conscientious  operation  for  four  or  five  years,  the  Lime 
of  general  repairs  has  been  reduced  from  one  month  to  13  days, 
and  yet  this  shop  is  not  provided  with  traveling  cranes,  nor  is  the 
work  paid  for  by  the  piece.  This  is  merely  referred  to  in  order 
to  illustrate  the  importance  of  proper  system  and  organization  in 
all  branches,  if  the  best  results  are  to  be  attained.  Of  course, 
modern  machinery  must  be  provided,  and  high  speed  tool  steel, 
with  the  proper  help  for  the  foreman  to  see  that  all  tools  are  con- 
stantly running  at  the  correct  speed,  as  no  matter  how  ample  the 
facilities,  if  an  efficient  personnel  is  lacking,  the  shop  cannot  be  a 
success.  Examples  of  this  are  seen  at  the  present  time,  where  in 
spite  of  the  expenditure  of  large  sums  for  improvements,  the  output 
of  the  new^  shop  is  very  discouraging,  and  is  a  source  of  adverse 
criticism  to  the  motive  power  department. 

Complete  co-operation  is  necessary  between  all  the  departments, 
and  probably  nothing  inspires  this  quicker  than  regular  meetings 
of  the  shop  foremen,  with  the  master  mechanic,  where  improve- 
ments in  the  service  and  modern  shop  practices  are  freely  dis- 
cussed and  trials  of  same  encouraged.  The  manufacture  of  repair 
parts  in  large  quantities  reduces  the  unit  cost,  and  makes  neces- 
sary turret  lathes  and  duplicating  machinery.     The  scrap  pile  af- 
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fords  a  vast  field  for  study  and  generally  such  investigations,  if 
carefully  made,  will  bear  fruit.  The  judicious  use  of  malleable 
iron  instead  of  brass  will  often  constitute  quite  a  saving,  and  even 
some  brass  castings  are  made  very  much  heavier  than  actually 
necessary. 

It  would  be  out  of  place  here  to  attempt  any  lengthy  discussion 
of  shop   methods,   and   the  benefits  resulting   from  up-to-date  prac- 
tices, but  the  important  part  which  thc.v  bear  to  cost  of  repairs  is 
readily  recognized  and  will  be  appreciated. 
(To  be  continued.) 

The  Great   Northern   Time   Freight  System. 


Vancouver,  and  points  on  connecting  lines  reached  via  these  junc- 
tions, including  all  freight  for  export;  likewise,  all  freight  for 
Canadian  Pacific  and  Canadian  Northern  points  via  Neche  and 
St.  Vincent,  and  all  freight  from  eastern  terminals  destined  to 
competitive  points  in  Minnesota,  Wisconsin,  North  Dakota,  Iowa, 
South  Dakota  and   Nebraska.     In   fact,  all  eastbound  freight  from 


The  Great  Northern  time  freight  system,  while  similar  in  its 
general  scheme  to  that  of  the  Chicago  &  North-Western  and  the 
St.  Louis  &  San  Francisco,  differs  in  its  scope  and  in  certain  other 
important  particulars.  Only  one  class  of  time  freight  is  carried, 
similar  to  the  practice  on  the  North-Western,  and  one  train  daily 
in  each  direction,  originating  respectively  at  St.  Paul  and  Seattle 
(trains  No.  401  and  No.  402)  carries  this  freight.  But  the  class 
of  goods  which  can  move  under  the  time  freight  symbol  covers 
not  only  all  perishable  freight,  including  all  freight  liable  to  dam- 
age by  freezing  and  all  1.  c.  1.  merchandize,  but  also  all  freight 
from  eastern  terminals  destined  to  Montana  and  points  west,  in- 
cluding   Helena,    Butte,   Anaconda,    Spokane,    Everett,    Seattle   and 

*Kor  previous  timo-t.  eight  articles  see  Sept.  1.  Chie.-igo  &  Xorth-Western  : 
Aug.  L'.'i.  .Vtcliisdi).  Topeiiii  &  Sanl;i  Fe.  niul  I'.oston  &  Maine:  .\ng.  l.S'.  St. 
I.miis  &  San  rianciscci. 


If  Delayed  Attach  Notice  of  Detention  Here 

Great  Northern  Railway  Company 

TIME  FREIGHT 


Initials 

Transferred  to.  Initials 


Car  No.. 
Car  No. 
-Date 


To  

In  Train  No. 
Final  Destinati( 
Routine 
Contents  


Train  Symbol   Date 


nsien 


Weigh  at. 
Stop  Car  a 


WEIGHT 


Weighed  : 
Gross    . 
Tare 
Net. 


Forwarding  Station  Sptioi 


IMPORTANT 


INSTRICTIONS 

READ  CAREFULLY 


This  envelope  will  be  used  for  each  car  of  Time  Freight,  or  for  an 
ctnpty  car  when  handled  as  Time  Freight.  In  the  last  case  an  empty 
car  slip  must  he  enclosed  and  if  an  empty  foreign  car,  card  form  345 
must  also  be  enclosed. 

When  authorized,  agents  wilt  use  this  envelope  as  a  card  way  bill 
for  loaded  cars,  regular  way  bill  to  follow  by  mail.     See  Rule  15. 

All  of  the  way  bills  for  each  car  of  Time  Freight  will  he  contained 
in    a   red   envelope   and  not  more   than  one  envelope    may   be   used   for 

If  scale  weight  is  obtained  in  transit  it  must,  in  addition  to  being 
shown  on  this  envelope  be  placed  on  the  regular  way  bill  contained 
herein. 

If  a  car  of  Time  Freight  is  set  out  short  of  destination  a  notice  of 
delay  Form  IISS  must  be  securely  attached  to  the  face  of  this  en- 
velope, a  set  out  report  telegraphed  to  Supt.  of  Car  Service,  St.  Paul, 
and  the  ear  must  thereafter  be  handled  in  preference  to  all  other  Time 
l'>eight  of  the  same  class. 


Front  of  Waybill    Envelope,  Great   Northern. 


KEY  TO  TRAIN  SYMBOLS 
Train  No.  401 


o  „^  ,  1  I  I  ,  ■      I  I  1  '  I   I      I  '  iXlx x'xlx'x.x  xx'x x:x|X'Xlx 

.Mmbols  a'bD  f1gH.T  K's'Q  St'  V  wY  Z'.\'B  D  FG'H.T  KXQS  u'vw  Z 


Colno 

Willmar 

Breckenridge 

Larimore 

Minot 

WilUston 

Cila.sgow 

Havre 


Spokane 
Wilsun  C. 
Leavenwi 
Delta 


I IIJ  U  12  l:i  U  13  Hi  IT  l.s  I'.r.'O-.'t  ;:2 

I'm  w'v:  i:i I4  i.i  ii;i:  is I'.'-'iiji  ■«  ; 

I'l  v.  I'm  i:.  1'  i:  i-  i'.-."-'i  -.■.■;■; 


s  '.'Hill  \2  i:iii  1'.  1.; 
^  !iinll  l-.M:ill  I".  u\ 
iiiiiii  i2i:iu  i:.  ii;  17 
iiiiiiii-.ii;;u  i.'.ii;  i; 


points  west  of  Havre  is  included  in  this  classification,  excepting 
only  forest  products  and  grain.  Besides  these  general  classiUca- 
tions,  some  ISO  specific  commodities  are  enumerated.  Permission 
may  also  be  obtained  from  the  superintendent  of  car  service  to 
symbol   and   card  as.  time   freight  other  freight  not  shown   in  the 


Time  Freight  Trains  No.  401  originating  at  St.  Paul  and  No.  402  at  Seattle  are 

known  as  symbol  trains  and  carry  according  to  date  of  departure  the 

following  symbol  letters.    See  Rule  5,  Time  Freight  Instructions. 

"o 

XI 

B 
?% 

n 
2 

H 

2 

o 
Z 

X) 

E 

^«o^o«-«p.a»->^>.^^^^;^^^;;^-^*"^^^^ 

1 

■"'""■'■""'-"=S::22322£:2SgSSSSiSSfe?S8gS 

c 

1 

|^..,..  =  .-».  =  -.5,.....g-e,.-.g..„- 

RECORD  OF  MOVEMENT 

TRAIN 

STATION 

CONDUCTOR 

TRAIN  No.    SYMBOL 

I'tm       Left  at 



















1 

i 

Conductors  must  not  fail  to  furnish  Information  in  the  space  provided  above 
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of 

Time 
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ht   Waybill 

Envelope. 
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classification,  but  the  authority  must  iu  each  instance  be  sliown  on 
the  red  time  freight  envelope. 

It  talves  six  days  for  one  of  these  time  freight  trains  lo  make 
the  run  from  St.  Paul  to  Seattle,  and  for  convenience  and  iden- 
tification of  trains  the  company  uses  a  code  of  symbols  entirely 
distinct  from  the  other  symbols  applied  to  the  individual  cars  of 
time  -freight.  One  of  these  keys  of  train  symbols  is  illustrated 
herewith.  Train  No.  401  leaving  Willmar  on  the  eighth  day  of  any 
month  would  be  reported  as  401  K.  and  it  would  receive  that  same 
name  at  the  other  stations  shown  for  that  run,  Breckenridgp,  Wil- 
liston,  Spokane,  Delta,  etc.  Train  No.  401  leaving  Willmar  on  thv' 
twenty-first  day  of  any  month  would  be  reported  straight  through 
its  trip  as  401  XG.  A  similar  schedule  is  provided  for  train  No. 
402  eastbound.  and  the  same  letters  are  used  to  designate  the  same 
day  in  the  month.  In  addition  to  this  train  designation  two  let- 
ters combined  and  a  series  of  numbers  are  assigned  to  each  symbol 
station  and  two  symbol  letters  and  one  number  are  used  for  each 
car  of  time  freight,  similar  to  tlie  practice  on  the  other  roads  hith- 
erto reported.  For  exahiple,  Barnesville.  Minn.,  is  B  N  and  has 
the  numbers  1  to  25.  Minneapolis,  Minn.,  is  M  A, 
and  has  numbers  1  to  750. 

It  is  provided  that  time  freight  shall  not  be 
placed  under  symbol  when  it  originates  on  and  is 
destined  to  points  on  the  same  operating  division 
or  conductor's  run.  Agents  at  non-symbol  stations 
originating  time  freight  notify  the  division  super- 
intendent by  telegraph  and  in  the  absence  of 
special  instructions  forward  the  cars  in  local 
trains,  notifying  the  agent  at  the  nearest  division 
terminal  or  junction  symbol  station  through  which 
the  car  will  pass.  An  agent  so  notified  applies 
symbols  to  these  cars  in  the  same  manner  as  to 
cars  originating  at  his  station.  A  red  time  freight 
envelope  which  has  been  discarded  by  some  of 
the  other  railroads  whose  systems  have  been  de- 
scribed is  used  on  the  Great  Northern,  for  each 
car,  to  contain  waybills.  It  is  provided  that  in 
no  case  shall  the  waybills  for  more  than  one  car 
be  placed  in  the  same  envelope. 

The  set-out  report,  passing  report,  notice  of 
detention  and  consist  report,  which  make  up  the 
principal  working  forms  of  the  system,  differ  in 
no  essential  from  those  already  shown,  and  conse- 
quently are  not  reproduced  herewith.  There  is  an 
interesting  difference  in  practice,  however,  as  re- 
gards the  graphic  method  of  tracing  the  train  in 
the  superintendent  of  car  service's  office.  The 
train  board  in  use  by  the  Chicago  &  North-West- 
ern  was  shown  last  week.  The  Great  Northern 
also  makes  use  of  a  time  freight  board,  which  is 
about  16  ft.  long  and  is  divided  into  sections  rep- 
resenting each  operating  district  or  division,  the 
names  of  all  the  principal  terminals  being  shown 
on  it;  but  small  iron  rods  run  across  the  board 
and  on  these  are  carried  boxes  containing  the  car 
number,  each  box  representing  a  train.  The  upper 
half  of  the  board  is  used  for  eastbound  trains  and 
the  lower  half  for  westbound  trains.  The  symbol 
numbers  are  placed  on  blocks  instead  of  on  small 
plugs,  as  is  the  usual  custom.  One  of  these  blocks 
is  illustrated  herewith.  The  symbol  number, 
which  in  this  case  is  M  A  (Minneapolis)  58,  is 
placed  on  the  end  of  the  block,  and  the  block  cai'- 
ries  a  number  of  paper  slips,  on  the  uppermost  one 
of  which  is  noted  all  necessary  information,  such  as  the  car  number, 
originating  point,  contents,  destination  and  memorandum  of  delays. 
The  company  considers  this  plan  much  superior  to  the  old  method  of 
using  the  small  wooden  plugs  (see  Chicago  &  North-Western  last 
week),  as  all  the  necessary  information  is  carried  with  the  symbol 
number,  and  no  time  is  lost  in  looking  up  information  relative  to 
delayed  cars. 

For    particulars    regarding    this    time    freight    system    we   are 
indebted  to  F.  Bell,  Superintendent  of  Car  Service. 
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A  Proposed  Semaphore. 


Committees  of  signal  engineers  of  the  New  York  Ctntral  lines, 
including  roads  west  of  Buffalo,  and  of  the  Pennsylvania  lines,  in- 
cluding roads  west  of  Pittsburg,  in  joint  conferences  have  recently 
been  discussing  improvements  in  signal  practice  and  have  consid- 
ered, with  a  good  deal  of  favor,  a  proposition  to  have  all  semaphores 
so  changed  in  design  that  the  all-clear  indication  shall  be  given 
by  inclining  the  blade  upward  instead  of  downward,  as  is  the  case 
at  present  on  all  American  railroads.  With  a  two-position  signal 
this  scheme  would  provide  for  a  horizontal  blade  to  indicate  stop  and 
a  blade  inclined  upward  60  or  70  degrees  for  all-clear.  In  a  three- 
position  signal  the  arrangement  would  be  horizontal  for  stop;  45 
degrees  upward  for  the  cautionary  or  distant  indication  and  90  de- 


grees upward  (vertical)  for  all-clear  or  "proceed."  The  inclination 
45  degrees  upward  is  in  use  for  "caution"  on  the  Erie  and  the  Atchi- 
son, and  has  been  thus  used  for  15  years  or  more.  One  of  the  three- 
position  designs  which  has  been  considered  by  the  committees  Is 
shown  in  outline  herewith.  The  chief  reason  advanced  for  abandon- 
ing the  downward  and  adopting  an  upward  inclination  is  that  with 
the  latter  a  breakage  or  failure  is  more  certain  to  throw  the  signal 


A  Proposed  Semaphore. 

.s'  =  stop.       C  =  caution.       P  =  proceed. 

to  the  stop  position  without  the  aid  of  a  counterweight.  Accumu- 
lations of  sleet,  which  under  present  practice  tend  to  throw  the  sig- 
nal to  the  all-clear  position,  would  tend  to  throw  it  to  the  stop  posi- 
tion. 


Superannuation  Fund  on  the  New  Zealand  Government  Railways. 


The  provisions  of  the  Government  Railways  Superannuation 
Fund  Act,  which  went  into  operation  in  New  Zealand  at  the  begin- 
ning of  1903,  are  unusually  liberal,  as  will  be  seen  from  the  follow- 
ing digest  supplied  us  by  Mr.  T.  Ronayne,  General  Manager  of  the 
New  Zealand  Railways,  on  the  occasion  of  his  recent  visit  to  this 
country.  The  fund  consists  of  contributions  from  persons  employed 
by  the  department,  of  money  now  in  the  Railway  Service  fund;  of 
fines  and  penalties  which  would  hereafter  be  payable  into  this 
fund,  except  for  the  passing  of  the  Act;  and  of  interest  accruing 
from  investment.  Every  person  who  at  the  commencement  of  the 
Act  was  permanently  employed  in  any  capacity  by  the  department 
was  given  the  right  at  any  time  within  the  ensuing  six  months  to 
become  a  contributor  to  the  fund.  Those  who  did  not  elect  so  to 
do  are  debarred  from  becoming  a  contributor  to  the  fund  at  any 
future  time,  or  from  participating  in  its  benefits.  All  persons 
permanently  employed  in  any  capacity  by  the  department  after 
the  law  went  into  effect,  however,  are  required  to  contribute  to  the 
fund  as  a  condition  of  their  employment.  The  contribution  from 
members  is  deducted  at  each  monthly  accounting  period  and  is 
based  on  a  percentage  of  pay  received.  This  amounts  to  3  per 
cent,  if  the  age  of  the  employed  is  not  more  than  30  years  at  the 
time  when  the  first  contribution  becomes  payable;  to  4  per  cent, 
if  his  age  is  between  30  and  35;  to  5  per  cent,  if  it  is  between  35 
and  40  years,  6  per  cent,  between  40  and  45;  7  per  cent,  between 
45  and  50,  and  10  per  cent,  if  above  50. 

The  fund  thus  acquired  is  administered  by  a  board  made  up 
of  nine  members,  including  the  Minister  of  Railways,  the  Solicitor 
General  and  the  General  Manager  of  Government  Railways.  Every 
contributor  whose  length  of  service  in  the  department  is  40  years 
or  over,  or  whose  age  is  60  years  or  over,  may  at  any  time  retire 
from    the   service    of    the   department   at   the    expiration    of   three 
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months'  notice  of  his  intention  to  do  so,  and  is  thereupon  entitled 
to  receive  from  the  fund  an  annual  allowance  tor  the  rest  of  his 
life.  It  is  stipulated  that  for  every  year  of  service  in  the  depart- 
ment he  shall  receive  one-sixtieth  part  of  his  annual  rate  of  pay, 
but  in  no  case  shall  the  total  yearly  allowance  exceed  two-thirds 
of  such  annual  rate  of  pay.  It  is  also  provided  that  the  board  may 
exiend  the  provisions  of  the  superannuation  to  cases  where  the 
contributor's  service  is  not  less  than  35  years  but  does  not  amount 
to  40  years.  A  contributor  who  retires  with  the  consent  or  by  the 
direction  of  the  Minister  on  the  ground  of  being  physically  unfit 
for  further  duty  is  entitled  on  his  retirement  to  receive  an  allow- 
ance for  the  rest  of  his  life  as  stipulated  above.  It  is  provided 
that  if  any  contributor  voluntarily  retires  from  the  service  of  the 
department  before  becoming  entitled  to  a  retiring  allowance  under 
the  act.  or  if  his  services  are  dispensed  with  from  any  cause  other 
than  mi&conduct,  he  shall  be  entitled  to  a  refund  of  the  whole 
amount  actually  contributed  by  him  to  the  fund,  but  without  in- 
terest, together  with  any  compensation  to  which  he  Is  entitled 
under  the  Government  Railways  act  of  1S87.  Contributors  dis- 
missed or  those  whose  services  are  otherwise  dispensed  with  from 
misconduct  are  likewise  entitled  to  a  refund  of  the  entire  amount 
rthlch  they  have  actually  contributed,  computed  without  interest, 
[n  the  event  of  the  death  of  a  contributor  before  retirement  his 
legal  representative  receives  the  entire  amount  paid  In  without  in- 
terest, in  the  same  manner  as  with  one  who  voluntarily  retires 
prior  to  the  expiration  of  his  time.  But  if  such  contributor  dies 
leaving  a  wife  or  children  who  survive  him.  then  In  place  of  such 
payment  to  his  legal  personal  representative  it  is  provided  that 
there  be  paid  to  or  for  the  benefit  of  the  widow  during  her  widow- 
flood  the  annual  sum  of  £18,  with  an  additional  sum  of  5s.  a 
neek  for  each  child  until  the  child  is  14  years  old.  These  annual 
payments  are  to  be  made  at  the  discretion  of  the  board,  but  in  no 
■ases  shall  payments  be  at  longer  Intervals  than  four  weeks.  The 
.vldow  has  the  option,  however,  of  receiving  in  a  lump  sum  in  place 
t)f  this  allowance  such  portion  of  the  amount  of  contributions  ac- 
tually paid  by  the  contributor  to  the  fund  and  of  the  compensation 
to  which  the  contributor  was  entitled  under  the  provisions  of  the 
3overnment  Railways  Act  as  the  board  may  determine. 

If  at  any  time  the  pay  of  a  contributor  is  temporarily  stopped 
py  the  department  on  the  ground  of  ill  health  he  is  allowed  to  con- 
tinue to  contribute  to  the  fund  and  his  rights  to  the  benefits  pro- 
i-lded  are  not  affected  by  the  stoppage.  With  regard  to  determin- 
ing the  annual  rate  of  pay  as  mentioned  in  the  previous  paragraph, 
It  is  provided  that  this  rate  shall  be  taken  as  the  rate  the  contrib- 
utor was  receiving  at  the  time  of  his  retirement,  unless  within 
the  previous  five  years  he  had  served  in  a  lower  grade.  In  that 
fase,  the  average  rate  during  the  seven  years  next  preceding  his 
retirement  is  taken.  But  where  a  contributor's  pay  is  temporarily 
reduced,  or  where  through  age  or  infirmity  he  is  transferred  to  a 
subordinate  position  to  that  which  he  previously  occupied.  Ms 
retiring  allowance  is  computed  on  the  maximum  rate  of  pay  he 
received  before  such  reduction  or  transfer. 

At  times  when  the  fund  is  unable  to  meet  the  charges  upon 
it,  the  board  is  instructed  to  set  forth  the  fact  to  the  Colonial  Treas- 
urer, stating  the  deficiency  and  the  causes,  and  the  Treasurer  is 
authorized  to  make  good  the  deficit  without  further  authority.  Re- 
tiring allowances  and  other  money  granted  under  the  Act  cannot 
be  assigned  or  in  any  way  alienated  from  the  grantee  and  these 
grants  are  not  subject  to  the  Bankruptcy  Act  of  1S92. 


some  accident  broke,  so  that  the  alcohol  ran  over  the  floor  and  also 
into  the  adjacent  compartment.  There  a  countryman  touched  it 
with  a  lighted  match  "just  for  fun,"»to  see  if  it  would  burn.  It 
did  burn,  and  so  did  the  car  and  the  next  one,  and  the  poor  girl  and 
two  other  passengers. 


Automatic  Block  Signals  on  the  Erie. 

The  Hall  Signal  Company  has  taken  an  order  from  the  Erie 
Railroad  for  equipping  with  automatic  electric  motor  semaphore 
block  signals  its  line  from  Bergen,  N.  J.,  two  miles  from  the  Jersey 
City  terminal,  westward  to  Mlddletown,  N.  Y.,  G6  miles.  The  contract 
covers  175  miles  of  track.  There  will  be  82  single-arm  and  33  two- 
arm  signals.  In  blocks  more  than  one  mile  long,  the  distant  signals 
will  be  on  separate  posts,  but  between  Bergen  and  Suffern  the  blocks 
are  shorter  and  distant  and  home  signals  will  be  on  the  same  post. 
The  lengths  of  the  blocks  vary  from  three-fourths  of  a  mile  to  1% 
miles.  This  is  the  first  important  installation  of  automatic  signals 
which  has  been  made  by  the  Erie,  and  the  new  signals  will,  for  most 
of  the  distance,  displace  controlled  manual  block  signals.  The  auto- 
matic block  signals  are  to  be  worked  by  storage  batteries  charged  by 
wire  lines  from  generating  stations  at  Rutherford,  Ridgewood  Junc- 
tion. Suffern.  Oxford  and  Mlddletown.  A  portion  of  this  line  is 
four-track,  and  on  this  portion  bracket  posts  will  be  used.  Parts 
of  the  line  close  to  the  eastern  terminus  have  been  four-tracked 
for  many  years,  and  the  present  signals  are  on  bridges;  these 
bridges  will  be  retained.  The  Sykes  lock  and  block  apparatus, 
which  is  to  be  displaced,  has  been  in  use  about  18  years,  and  much 
of  it  had  reached  the  age  at  which  it  would  soon  need  to  be 
renewed. 

The  five  charging  stations  have  each  a  500  volt,  three  k.w.  direct 
current  generator  operated  by  a  gasolene  engine.  The  charging 
lines  will  be  No.  10  hard  drawn  copper  wire.  The  contract  also 
calls  for  95  electro-mechanical  slots  for  existing  signals  and  27 
highway  crossing  bells. 

The  Hall  company  has  also  closed  contracts  recently  with  the 
Chicago  &  Alton,  the  Union  Pacific  and  the  Alabama  Great  Southern. 


Standard  Bridges  on  the  Harrlman  Lines.* 


The  150-ft.  span  through  pin-connected  truss  bridge  illustrated 
this  week  is  the  first  of  the  Harrlman  Lines  standard  designs 
shown  for  this  type  of  bridge.  There  are  six  panels,  the  two  center 
panels  have  double  diagonals,  one  of  which  consists  of  two  bars 
7  in.  X  11^  in.  and  the  other  of  a  single  bar  5  in.  x  1  in.  The  in- 
termediate panels  have  single  diagonals  each  7  in.  x  %  in.  The 
top  chord  is  built  up  of  a  cover  plate  21  in.  x  %  in.;  two  webs  IS 
in.  X  tio  in.  spaced  14  in.  apart;  two  top  flange  angles  SVi  in.  x  3% 
in.  X  %  in.,  and  two  bottom  flange  angles  314  in-  x  5  in.  x  %  in. 
The  end  diagonals  are  fabricated  in  a  similar  manner  to  those 
shown  in  the  150-ft.  riveted  through  truss  bridge  which  was  illus- 
trated last  week,  the  only  difference  being  the  distance  between  and 
in  the  thickness  of  the  web  plates,  which  are  spaced  14  in.  apait 
instead  of  13  in.  and  are  %  in.  in  thickness  instead  of  %  in.  The 
bottom  chord  is  made  up  of  two  15-ln.  45-lb.  channels  and  two  12-in.  x 
•*/i.;-in.  side  plates.  The  estimated  weight  of  one  span  complete  is 
304,000  lbs.  as  against  311,000  lbs.  for  the  150-ft.  riveted  through 
truss  span  shown  last  week. 


A  servant  girl  riding  in  a  third-class  compartment  in  Hungary 
carried  with  her  three  gallons  of  alcohol  in  a  demijohn  which  by 
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Details  of   End   Bearings  for   150-ft.  Through    Pin-Connected   Span — Common    Standard.    Harrlman    Lines. 
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Raising  a   Bridge — A   Quick   Job. 


F.  H.  Bainbridge.  Principal  Assistant  Engineer  of  the  Chicago 
E  North-Western,  sends  the  accompanying  photograph  to  show 
he  raising  of  a  railroad  bridge  on  the  Galena  division,  south  of 
kelson,  111.  The  bridge  spans  Five  Mile  Creek,  and  is  a  through 
ilate  girder  69  ft.  long.  It  was  raised  with  the  ties  and  rails  com- 
pete, weighing  in  this  condition  113,450  lbs.,  to  provide  passage 
or  a  dredge  increasing  the  waterway  in  the  creek,  and  it  was  of 
ourse  important  that  the  delay  to  traffic  should  be  as  slight  as 
lossible.  To  raise  the  bridge  quickly  and  economically,  the  gallows 
rame,  bents  and  braces  were  built  up  of  second-hand  8  in.  x  16  in. 
iridge  stringers.  The  height  of  the  bents  was  40  ft.  and  the  total 
aise  was  30  ft.  The  bridge  was  raised  with  four  sets  of  blocks 
onsisting  of  one  5-sheave  block  and  one  4-sheave  block,  making  a 
ine-part  line.  The  hoisting  lines  were  handled  by  two  7  in.  x  10 
n.  double-cylinder  double-drum  engines,  one  at  each  end  of  the 
ridge.  This  equipment  was  taken  from  the  ordinary  bridge  erect- 
ng  derrick  cars  belonging  to  the  Chicago  &  North-Western. 

The  track  was  cut  at  9:02  a.   m.  on  July  18  and  the  dredge 


Lifting  a  Bridge  to  Pass  a  Dredge,  Chicago  &  North-Western 

tarted  at  9;  12  a.  m.  The  dredge  had  two  breakdowns  on  passing 
irough  the  bridge,  but  cleared  the  bridge,  proceeding  with  its 
xcavation  at  5;  25  p.  m.  The  bridge  was  lowered  again  at  5:40  p. 
1.  and  the  track  was  ready  at  5:55.  The  work  was  done  by  the 
;ngineering  department  of  the  Chicago  &  North-Western,  Mr. 
Idward  C.  Carter.  Chief  Engineer.  Mr.  J.  S.  Robinson,  Division 
ingineer  of  the  Galena  and  Madison  divisions,  had  charge  of  the 
'ork. 


Railroad   Valuations   in   State    Renorts.* 


Generally  speaking,  the  character  of  the  information  contained 
1  state  reports  is  determined  by  the  law.  When  reports  are  frag- 
lentary,  and  give  only  slight  and  unsubstantial  data:  when  values 
E  one  part  of  the  property  are  given  in  great  detail,  while  those 
f  another  part  are  entirely  ignored;  when  important  steps  in  a 
ystem  of  valuation  are  omitted  from  the  record,  it  is  not.  as  a 
rle,  the  administrative  officer  to  whom  blame,  if  blame  there  be, 
lould  be  attached,  but  the  law.  A  word,  then,  must  be  said,  by 
ay  of  general  introduction  concerning  the  various  systems  of 
aluation  provided  for  by  the  laws  of  the  several  states.  These 
,'stems  of  valuation  vary  with  the  nature  of  the  tax  or  taxes  im- 
3sed. 

Railroads  are  taxed  either  upon  an  ad  valorem  or  upon  a  spe- 
fic  basis,  or  upon  a  combination  of  the  two.  The  ad  valorem  taxes 
ill  into  two  classes:  First,  taxes  on  the  value  of  real  and  per- 
)nal  property;  second,  taxes  on  the  value  of  stocks  or  bonds  or  on 
iluation  based  on  earnings,  dividends,  or  other  results  of  opera- 
on.  The  specific  taxes  fall  into  three  classes:  First,  taxes  on 
ocks,  bonds,  loans,  etc.;  second,  taxes  on  gross  or  net  earnings, 
!venue,  or  dividends;  third,  taxes  on  traffic  or  some  physical  qual- 
y  or  property  operated,  or  on  privilege. 

•Abstract  ot  a  report  by  Trot.  Harold  M.  Bowman,  made  for  Bulletin  Vo. 
..  of  the  Census  Bureau.  This  Bulletin,  giving  the  total  valuation  of  the 
ilroads  of  the  United  States  i  eleven  billion  dollars)  was  noticed  in  the 
liifontl   ffazettc  of  Aug. ■I.*^  and   _.'. 


How,  then,  do  these  various  kinds  of  taxes  affect  the  systems 
of  valuation?  The  ad  valorem  tax  eo  nomine  predicates  an  ap- 
praisement by  administrative  officers.  The  specific  tax  imports  a 
legislative  or  anticipatory  valuation.  Legislatures  obviously  adopt 
this  or  that  specific  tax  for  no  other  reason  than  that  it  provides  a 
relatively  sufficient  measure  of  value.  The  state  constitution  per- 
mitting, the  legislature  may  adopt  the  par  value  of  bonds  and 
stocks  as  a  basis;  it  may  declare  gross  or  net  earnings  the  proper 
test;  it  may  reject  both  and  find  in  the  number  of  cars  owned,  the 
number  of  miles  operated,  or  the  number  of  passengers  carried, 
what  it  considers  the  true  key  to  the  value  of  the  road. 

This  distinction  should  be  thrown  into  clear  relief,  for  it  af- 
fords the  basis  for  the  criticism  of  railroad  valuation  in  the  states, 
and  consequently,  also,  for  a  criticism  of  the  administrative  reports 
relating  to  valuation.  If  the  tax  is  a  specific  tax,  the  responsibility 
for  the  value  of  railroad  property  is  chiefly,  if  not  entirely,  legisla- 
tive, except  in  so  far  as  the  classification  of  the  railroad  within 
the  state  rests  with  the  administrative  authorities.  If  the  tax  is 
ad  valorem,  the  responsibility  for  the  valuation  is  primarily  ad- 
ministrative, for  administrative  authorities,  being  empowered  to 
appraise  property,  may  exercise  discretion, 
and  within  the  limits  of  that  discretionary 
power  they  are  responsible. 

The  Administrative  Reports. — The  state- 
ments of  railroad  valuation  in  the  states,  so 
far  as  published,  are  found  in  a  variety  of 
reports:  Auditors'  reports,  reports  of  boards 
of  assessors,  of  boards  of  equalization,  of 
boards  of  public  works,  of  comptrollers,  cor- 
poration commissioners,  governors,  railroad 
commissioners,  secretaries  of  state,  treasurers 
of  state,  and  tax  commissioners.  In  some 
states  all  available  information  is  contained 
in  a  single  report,  usually  the  auditor's.  In 
other  states  the  facts  are  found  in  two  or 
more  reports;  but  seldom,  even  in  the  entire 
range  of  reports  of  a  given  state,  can  full  and 
adequate  information  of  railroad  values  be 
found. 

If  the  law  calls  for  the  ad  valorem  taxa- 
tion of  all  the  property,  real  and  personal,  of 
a  railroad,  there  should  be  a  record  of  that 
value  somewhere.  To  be  of  any  general  use 
it  should  be  found  in  state  records  and  re- 
ports. It  would  be  unreasonable  to  ask  any 
one  to  seek  his  information  first  hand  from 
c  ounty  and  city  records. 

And  yet  in   many  cases  the  investigator 
is   put   to   exactly   this   inconvenience.      It   is 
not    uncommon    for    state    officers    to    reply: 
"We  do  not  know  the  value  of  the  railroads 
in   our  state";    or,   "We   cannot  find   out;    we 
have  not  the  means  of  ascertaining  such  value."     These  admissions 
may  mean  various  things.     In  some  cases  they  probably  mean  that 
administrative  officers  are  indolent  or  incompetent.     In  some  cases 
they  mean  that  the  state  has  been  niggardly  in  its  appropriations 
for  a  very   important   service.     But  as  a  rule,   perhaps,  they   mean 
that  the  machinery  of  the  law  has  not  been  adjusted  to  the  condi- 
tions. 

"The  reports  of  eight  out  of  the  fifty  states  and  territories  give 
no  information  as  to  the  value  of  railroad  properties.  It  is  true 
that  in  most  of  these  states  the  ad  valorem  tax  is  a  secondary  tax, 
but  this  does  not  excuse  the  absence  of  information.  Even  where 
secondary,  the  tax  is  of  importance.  In  some  cases  it  is  of  great 
importance;  as  in  Maryland  and  Massachtisetts.  not  to  mention 
others.  Five  states  and  territories  fail  to  give  the  values  of  rail- 
roads individually,  but  give  the  value  of  a  part  or  all  of  the  prop- 
erty ot  all  railroads  collectively.  In  Texas,  however,  the  railroad 
commission  has  made  some  progress,  taking  up  a  part  of  the  rail- 
road individually  each  year  and  appraising  their  value.  These 
values  are  reported. 

The  remaining  states  and  territories,  thirty-seven  in  number, 
give  the  values  of  a  part  or  all  of  the  property  of  each  railroad 
individually.  In  many  of  these  states  the  information  is  only 
partial  information.  In  the  great  majority  of  them  no  information 
is  given  as  to  the  property  not  used  in  operation,  or  the  reports  so 
combine  it  with  other  facts  as  to  make  the  true  contents  of  the  re- 
port a  matter  of  speculation.  And  in  numerous  instances  the  in- 
formation is  not  labeled  in  such  a  fashion  as  to  make  its  signifi- 
cance in  the  administrative  process  of  valuation  apparent. 

Information  is  given  by  some  reports  with  reference  to  the 
value  of  sleeping  car  and  freight  line  and  equipment  companies. 
Out  of  eighteen  states,  which  apparently  impose  a  tax  on  the  value 
ot  the  real  and  personal  property  of  such  companies,  ten  states  give 
partial  or  complete  information  as  to  the  values,  while  eight  states 
give  no  information  at  all. 

Reports  relating  to  the  values  of  stocks  and  bonds  are  even 
more  defective.    Thirteen  states  impose  such  a  tax  either  upon  rail- 
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road  or  sleeping  car  and  similar  rompauies.  or  both;  four  of  them 
give  information  as  to  the  values  on  which  the  tax  is  based 
(though  in  one  of  them  the  information  is  given  only  for  one  class 
of  companies,  viz.,  the  railroads,  whereas  the  tax  is  on  both  rail- 
roads and  sleeping  car  companies);  nine  of  them  give  no  such  in- 
formation. 

These  facts,  in  respect  both  to  railroads  and  sleeping  car  and 
like  companies,  speak  to  a  large  degree  for  themselves.  Of  the 
states  having  ad  valorem  taxes  on  real  and  personal  property  of 
the  companies  in  question,  IG  per  cent,  give  no  information  what- 
ever as  to  railroad  values.  2ij  per  cent,  give  no  information  as  to 
the  values  of  individual  railroads,  while  the  74  per  cent,  which  do 
afford  information  as  to  individual  roads  give  only  a  very  imper- 
fect and  incomplete  record.  Add  to  this  the  fact  that  43  per  cent. 
of  the  states  having  ad  valorem  taxes  on  sleeping  car  and  freight 
line  and  equipment  companies  give  no  information  as  to  the  values 
thereof,  and  the  further  fact  that  of  the  states  having  a  tax  on 
the  value  of  stocks  and  bonds  only  31  per  cent,  give  such  values, 
and  the  hopelessness  of  ascertaining  the  most  essential  facts  re- 
garding railroad  valuation  from  administrative  reports  is  apparent. 

In  the  case  of  the  specific  tax  on  the  par  value  of  stocks  and 
bonds  we  should  expect  to  find  such  par  value  given.  In  the  case 
of  the  specific  tax  on  gross  or  net  earnings  one  might  reasonably 
expect  to  find  information  as  to  such  gross  or  net  earnings,  and  if 
the  rate  varied  or  were  graduated,  the  facts  which  afforded  the 
basis  for  such  variation  or  graduation.  In  the  case  of  the  specific 
tax  on  physical  quality  or  property  operated,  or  privilege,  one 
would  expect  to  find  facts  concerning  the  amount  of  traflic.  the 
physical  character  of  the  road,  the  cars  run.  and  freight  and  pas- 
sengers carried,  or  the  nature  of  the  privilege;  but  here,  even  more 
than  in  the  case  of  the  distinctly  ad  valorem  tax,  there  is  a  dearth 
of  information. 

Five  states  impose  the  tax  on  the  stocks  or  bonds,  or  both 
stocks  and  bonds,  or  railroads,  etc..  but  not  one  of  them  gives  any 
information,  placed  in  authoritative  relation  to  taxation,  concern- 
ing their  par  value  or  the  amount  of  stocks  and  bonds  taxable. 

Thirteen  states  impose  the  tax  on  gross  or  net  earnings  of 
railroads,  or  sleeping  car  and  similar  companies,  or  both,  but  only 
five  give  any  information  as  to  such  earnings.  And  of  these  five, 
two  give  no  information  as  to  the  earnings  of  sleeping  car  com- 
panies, though  they  tax  the  same.  Three  give  information  as  to 
the  facts  which  determine  the  rate  for  the  individual  roads.  The 
remaining  eight  states  give  no  information  as  to  earnings.  Seven 
states  have  the  specific  tax  on  traffic,  physical  quality,  property 
operated,  or  privilege,  but  only  one  of  the  seven  gives  any  informa- 
tion as  to  the  facts  representative  of  value  on  which  such  tax  is 
assessed. 

Summarizing  these  results  in  the  language  of  per  cents,  we 
find  that  of  the  five  states  having  the  first  specific  tax,  none  gives 
•information  as  to  the  valuation  on  which  the  tax  is  ascertained; 
of  the  13  having  the  second  specific  tax.  only  38  per  cent,  give  in- 
formation; and  of  the  seven  having  the  third  specific  tax,  only  14 
per  cent,  give  information  as  to  the  facts  representative  of  value. 

Methods  of  valuing  railroad  property. — Though  conspicuous 
defects  still  exist  in  the  various  systems  of  valuation,  substantial 
progress  has  been  made  during  the  past  score  of  years.  Until  re- 
cently railroads  were  valued  according  to  what  has  been  described 
as  the  "primitive"  method.  That  is  to  say,  railroads  were  not  dis- 
tinguished from  other  property.  Thrown  into  the  general  mass, 
the  right  of  way  and  the  farmer's  turnip  patch  were  treated  as 
homogeneous;  railroad  rolling  stock  and  mechanics'  tools  as  like 
property.  All  were  appraised  by  the  local  assessor.  There  was  no 
central  state  valuation  of  any  part  of  the  property.  This  system 
still  persists  in  certain  states.  'Wherever  it  is  found  the  adminis- 
trative reports  of  railroad  valuation  are,  as  a  rule,  hopeless,  no 
satisfactory  information  as  to  railroad  values  being  found  in  them. 

The  next  step  in  advance,  beyond  which  many  of  the  states 
have  not  gone,  was  the  provision  for  the  valuation  of  a  part  of 
the  property  by  a  central  state  board  or  officer,  the  other  property 
being  valued  by  local  officers.  The  principles  for  the  division  or 
distribution  of  property  for  local  and  centra!  assessment  are  quite 
various,  showing  little  or  no  fundamental  consistency.  Some  states 
provide  that  all  the  rolling  stock  shall  be  appraised  by  a  central 
board,  all  other  property  by  a  local  board.  Some  provide  that  all 
property  used  in  operation  shall  be  appraised  centrally,  only  the 
property  not  used  in  operation  locally.  In  some  cases  the  law- 
makes  a  distinction  between  various  classes  of  railroad  realty  and 
personalty,  providing,  let  us  say,  that  the  roadbed,  right  of  way, 
and  rolling  stock  shall  be  appraised  by  central  authority,  while 
stations,  machine  shops,  fixtures,  furniture,  etc.,  shall  be  assessed 
by  the  local  officers.  The  weaknesses  peculiar  to  this  system  of 
valuation  arise  very  largely  from  the  possibility  of  conflict  and  the 
dissipation  of  energy.  So  far  as  the  appraisals  are  made  by  local 
assessors,  this  system  presents  all  the  evils  of  the  primitive  system. 
So  far  as  the  appraisals  are  withdrawn  from  local  assessors,  bene- 
ficial results  seem  to  follow.  If  a  great  body  of  assessors,  inde- 
pendent the  one  of  the  other,  stretching  over  the  length  and  breadth 


of  the  slate,  value  different  parts  of  the  property,  the  results  are 
inevitably  inharmonious.  The  ratio  of  actual  to  assessed  value  va- 
ries in  different  sections  of  the  state,  and  equalization  does  not 
redeem  the  case  even  when  the  equalization  addresses  itself  to  the 
railroad  properties  as  a  distinct  group,  which  is  an  unusual  thing. 
Moreover,  the  technical  difficulties  of  distinguishing  the  several 
elements  of  railroad  personality  and  real  estate  used  in  operation, 
where  the  law  requires  a  distinction,  are  difficulties  with  which 
the  local  assessors  cannot  easily  cope.  All  the  economies  of  in- 
formation, experience,  and  wise  deliberation  which  centralization 
secures  are  wanting  here.  The  state  reports  stand  as  a  lasting 
monument  to  the  errors  and  losses  of  this  system  of  railroad  valua- 
tion. 

Some  states  have  gone  a  step  further,  providing  that  all  rail- 
road property  shall  be  valued  by  a  central  board  or  officer.  Several 
states  have  endeavored  to  attain  this  end  but  have  fallen  somewhat 
short  of  it  because  constitutional  provisions  have  stood  in  the  way. 

The  most  marked  tendency  in  the  development  of  the  laws  of 
railroad  valuation  has  been  centralization.  Its  advantages  are  ap- 
parent. It  economizes  effort,  unites  forces,  focuses  all  the  Informa- 
tion accessible,  makes  possible  expert  investigation,  fixes  responsi- 
bility, and  gives  room  for  the  development  of  scientific  method. 
Let  it  has  its  defects.  A  small  body  may  be  more  easily  corrupted 
than  a  large  one.  A  small  body  of  assessors  may  become  a  cog  in 
the  political  machine,  whereas  a  large  number  of  officers,  varying 
in  their  political  affiliations  and  allegiance,  will  maintain  a  com- 
parative degree  of  independence.  The  composition  of  the  central 
body  is  frequently  open  to  objection.  But  experience  indicates  that 
the  advantages  of  the  centralized  system  greatly  outweigh  its  dis- 
advantages. 

Defects  in  reports  of  valuation. — It  is,  as  a  rule,  impossible  to 
tell  from  the  reports  whether  the  railroads  have  been  appraised  at 
their  actual  value  or  not;  and  frequently  the  law  itself  will  afford 
no  assistance  in  this  matter,  for  there  are  cases  where  the  law  has 
required  that  railroads  should  be  assessed  at  their  actual  value 
when  in  fact  they  have  been  assessed  at  a  much  lower  value.  This 
is  one  of  the  greatest  failings  of  the  reports.  It  makes  it  impos- 
sible either  to  arrive  at  the  true  value  of  the  road  or  to  make  any 
comparison  with  the  values  of  other  properties. 

Almost  without  exception,  no  information  is  given  as  to  whether 
the  assessed  value  of  railroad  property  bears  the  same  relation  to 
the  true  value,  that  the  assessed  value  of  other  property  bears  to 
its  true  value.  Sometimes  the  reports  make  it  uncertain  as  to 
whether  the  railroad  company  itself  or  public  officers  have  made 
the  assessments,  or  whether  self-assessment  was  resorted  to. 

Values  for  a  part  of  a  railroad — e.g..  that  part  within  given 
counties  or  cities — are  sometimes  given  without  any  accompanying 
statements  as  to  the  value  of  the  entire  railroad  property  in  the 
state.  This  often  results  in  only  a  partial  inventory  of  values. 
The  reports  uniformly  fail  to  Indicate  the  extent  to  which  state- 
ments of  values  made  to  officials  by  railroad  companies  are  over- 
hauled by  such  officials. 

Cases  appear  where  the  courts  of  a  given  state  have  held  that 
even  in  the  case  of  a  distinctly  ad  valorem  tax  on  real  and  per- 
sonal property,  the  valuation  might  be  based  on  the  aggregate 
market  value  of  stocks  and  bonds  less  debts  due  creditors  within 
the  state.  And  yet  the  reports  fail  to  indicate  to  what  extent  this 
method  of  valuation  is  employed.  It  seems  quite  obvious  that  a 
certain  part  of  the  property,  that  denominated  "real  estate  other 
than  main  stem,"  which  the  law  requires  to  be  assessed  locally, 
could  not  well  be  valued  in  this  way.  And  yet  there  Is  nothing  in 
the  reports  to  indicate  that  market  value  of  stocks  and  bonds  is  not 
the  measure  for  this  item  as  well. 

Reports  may  be  found  giving  the  values  of  "special  franchises" 
without  discrimination  as  to  which  of  such  franchises  are  repre- 
sented by  railroad  privilege.  Of  course  this  makes  the  information 
absolutely  useless  from  the  standpoint  of  railroad  valuation. 

Defects  in  classification. — It  is  no  unusual  thing  for  a  report 
to  arrange  the  railroads  in  such  a  way  as  to  show  no  relation  be- 
tween the  branches  and  main  line  of  a  system.  Branches  are  some- 
times treated  as  ccnordinate  with  main  lines.  Sometimes  the  facts 
concerning  the  parts  of  a  given  road  are  entirely  separated  by  in- 
tervening data,  without  any  indication  whatever  as  to  the  relation 
of  the  one  to  the  other.  Moreover,  transportation  companies  are 
sometimes  listed  in  a  fashion  so  regardless  of  distinctions  and  dif- 
ferences that  it  is  impossible  without  outside  investigation  to  ascer- 
tain which  of  them  are  railroads,  which  surface  car  companies, 
which  express  companies,  and  which  water  transportation  com- 
panies. 

Weaknesses  in  distinctions  are  very  common.  For  instance,  re- 
ports frequently  give  only  a  general  "track  value,"  falling  to  indi- 
cate whether  it  is  confined  to  main  track,  or  includes  side  track. 
switches,  etc..  as  well.  Of  course  in  such  cases  separate  values  of 
main  track  and  other  track  are  not  given. 

Again,  in  some  cases  the  value  of  the  property  of  sleeping  car 
companies  may  or  may  not  be  included  in  the  reports  of  assessing 
board  or  officer.     In  the  case  of  omission,  no  reason  is  given  there- 
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or  in  the  report.  Values  of  franchises  are  sometimes  giveu  vvith- 
lut  anything  in  the  law  or  reports  to  make  clear  exactly  what 
)ropprty  is  covered  by  such  reports.  The  term  "personal  property" 
s  at  times  used  ambiguously.  Values  of  separate  items,  such  as 
'roadway."  "roadbed,"  and  "rails"  are  in  some  cases  reported  with- 
lut  any  key  to  the  exact  distinction  between  them. 

The  tabulations  are  oftentimes  crude,  the  arrangement  of  items 
leing  so  confusing  as  to  neutralize  the  effect  of  good  distinctions. 
rake,  for  example,  a  case  where  the  item  "value  per  mile"  is  placed 
n  such  a  position  with  relation  to  other  items  that  it  might  be 
leld  to  indicate  either  "main  line"  or  "rolling  stock."  Oftentimes 
allure  to  give  sufficient  detail  makes  it  uncertain  just  what  prop- 
rty  a  rather  general  item  includes.  For  instance,  the  description 
valuation  of  main  line"  may,  in  certain  cases,  prove  very  mis- 
eading.  for  we  find  cases  where  it  refers  to  roadbed,  right  of  way, 
nd  track  only,  and  other  cases  where  all  these  items  are  included, 
nd  rolling  stock,  franchises,  etc.,  as  well.  The  case  i-s  quite  as  dif- 
leiilt  where  assessing  bodies  profess  to  state  in  great  detail  the 
alues  of  the  various  elements,  and  do  so  for  the  most  part,  but 
ntirely  omit  some  important  item,  such,  for  example,  as  "rolling 
tock,"  without  an  intimation  as  to  whether  it  is  contained  in  any 
ther  item. 

Defects  in  tax  state»ie7its. — In  some  cases  the  determination 
f  the  tax  to  be  paid  and  the  statement  of  such  taxes  help  mate- 
ially  in  the  solution  of  questions  of  valuation.  For  example,  there 
jay  be  cases  when  the  capitalization  of  the  tax  will  represent 
alue  with  a  fair  degree  of  accuracy.  But  even  in  this  branch  of 
he  reports  there  are  frequent  defects,  obstructions,  and  obscurities, 
ine  of  the  most  common  criticisms  to  be  offered  is  that  of  failure 
0  indicate  whether  statements  made  are  only  of  taxes  paid  or 
re  of  taxes  payable.  Sometimes  taxes  several  years  past  due  creep 
ato  reports  that  purport  to  be  reports  of  taxes  currently  assessed 
nd  currently  payable.  We  find  states  where  certain  subsidiary 
ines  pay  taxes  and  the  main  line  does  not;  and  yet  no  explanation 
f  the  peculiarity  is  offered.  Some  statements  prove  to  be  but  par- 
ial  statements  of  all  the  taxes  payable  by  a  railroad  in  the  state, 
ut  to  all  appearances  they  are  set  forth  as  complete  statements. 
'or  instance,  it  is  not  unusual  for  only  the  state  or  the  local  taxes 
0  be  given,  and  yet  the  statements  indicate  that  both  are  covered. 
)n  the  other  hand,  we  have  cases  where  the  officers  do  not  give 
nd  do  not  profess  to  give  anything  like  a  full  statement  of  taxes 
ayable  or  paid.  For  instance,  in  one  state  the  only  facts  that 
ear  on  railroad  taxes  at  all  are  those  given  to  show  the  account 
f  a  railroad  with  a  certain  fund. 

Failure  of  facts. — In  many  cases  the  error  or  defect  takes  the 
orm  of  absolute  failure  of  Pacts,  as  suggested  incidentally  in  pre- 
eding  statements.  As  stated  elsewhere,  a  most  common  case  is 
hat  of  the  failure  to  give  any  information  as  to  the  property  not 
sed  in  operation.  This  is  a  chronic  failing.  Again,  it  is  the  rule 
or  reports  to  fail  to  note  that  sleeping  car,  parlor  car,  and  fast 
reight  line  and  equipment  companies  have  any  property  other 
han  rolling  stock.  Seldom  or  never  is  any  attention  given  to  those 
leculiar  cases  in  which  a  railroad  within  a  particular  state  is 
alued  in  some  way  or  at  some  rate  different  from  other  railroads. 
)ccasionally  assessors  have  been  so  careless  as  to  omit  the  state- 
aent  of  the  year  for  which  their  valuation  was  made. 

In  some  states  laws  provide  that  the  railroad  shall  be  taxed 
n  the  par  value  of  the  stock  if  the  dividends  reach  a  certain  point, 
therwise  on  the  market  value.  But  the  reports  in  such  cases  fail 
0  indicate  whether  the  road  was  taxed  on  par  or  market  value, 
r  what  the  market  values  were.  There  are  instances  where  the 
aws  make  peculiar  provisions  for  the  assessment  of  roads  located 
a  only  one  county.  But  in  such  cases  the  work  of  the  administra- 
ive  officers,  so  far  as  made  public,  fails  to  show  what  roads  are 
nd  what  are  not  located  in  a  single  county. 

The  failure  to  give  facts  is  often  accounted  for  by  the  great 
endency  toward  generalization,  the  sacrifice  of  detail."  The  cases 
re  few  in  which  there  is  considerable  minutiae  in  the  reports.  For 
ostance,  the  value  of  tools  and  machinery  is  seldom  given  sepa- 
ately.  As  a  rule  there  is  little  or  no  distinction  between  the  va- 
ious  elements  in  the  real  or  personal  property.  There  is  but  one 
tate  report  in  the  country,  for  instance,  which  analyzes  the  rolling 
tock  values  in  any  great  detail.  The  state  in  question  distinguishes 
0  different  classes  of  cars,  without  exhausting  the  possibilities 
f  the  case.  The  failure  of  the  states  in  general  to  make  any  de- 
ailed  analysis  of  this  character  indicates  the  degree  to  which  the 
ystems  of  ad  valorem  assessment  now  in  vogue  must  be  reformed 
n  case  the  inventory  system  of  valuation  is  to  be  introduced. 

Defects  of  the  7atc.— Finally  a  word  may  be  said  concerning  the 
iws  themselves.  And,  after  all,  it  is  the  law  which  shapes  the 
oundations  of  the  reports.  There  are  laws  that  attempt  a  rule  for 
he  assignment  of  values  within  and  without  the  state,  yet  leave 
he  meaning  of  that  rule  in  dmibt:  laws  that  prescribe,  let  us  say, 
mileage  basis  of  apportionment,  yet  do  not  indicate  whether  the 
liles  are  miles  of  main  track  o'-  not;  laws  that  are  uncertain  as  to 
?hich  officer  shall  appraise  a  given  part  of  the  railroad  property; 
iws  that  are  fraught  with  ambiguity,  and  laws  that,  although  the 
?ork  of  legislative  experts,  yet  fail  in  difficult  situations  to  grasp 


the  full  meaning  and  significance  of  economic  or  financial  prin- 
ciples. Such  laws  relating  to  railroad  valuation  could  be  cited 
without  limit. 

Conclusion. — To  support  the  statements  made  regarding  slate 
reports  a  legion  of  facts  are  at  hand  and  might  be  submitted.  It 
is  most  evident  that  our  systems  of  railroad  valuation  demand  im- 
provement. The  steps  toward  uniformity  that  have  been  taken 
and  are  to  be  taken  in  the  commercial  law  of  our  states  should 
be  urged  in  the  administrative  l^w.  Not  only  should  the  admin- 
istrative law  as  such  be  amplified  and  unified,  but  the  unwritten 
custom  of  administrative  officers,  their  ways  and  methods  of  reach- 
ing results  and  stating  these  results  should  be  brought  into  har- 
mony. One  cannot  study  the  laws  of  valuation  and  taxation  and 
the  work  that  has  been  done  in  the  administration  of  them  with- 
out feeling  that  there  is  something  almost  farcical  in  our  present 
legislation  and  the  practices  and  results  to  which  it  leads.  The 
wastes  and  the  inequalities  violate  principles  of  justice;  the  in- 
efficiency of  the  laws  is  shameful.  We  should  have  more  laws  and 
fewer  bargains  in  our  statute  books.  And  our  laws  once  made 
should  be  administered,  not  manipulated.  Both  law  and  practice 
need  improvement:  the  increase  of  administrative  efficiency  and  the 
scientific  betterment  of  the  administrative  law  are  both  most  neces- 
sary. 

To  pass  from  criticism  and  comment  to  the  point  more  directly 
in  hand,  it  is  evident  from  the  facts  narrated  why  it  was  not  pos- 
sible to  base  a  valuation  of  the  railroad  property  of  the  United 
States  upon  the  state  report  relative  to  the  valuation  and  taxation 
of  this  class  of  property. 


The  Montreux-Oberland-Bernols  Railroad. 


nv   FISAXK   C.    PERKIXS. 

Bern.  Freiburg  and  Waadt  are  among  the  most  interesting  can- 
tons in  Switzerland  and  many  tourists  visit  the  section.  The  elec- 
tric mountain  railroads  are  now  in  operation,  and  are  all  well 
patronized   as  the  scenery   is  m.ost  beautiful. 

Beginning  at  Montreux  the  Montreux-Les-Avants  section  of  the 
Montreux-Oberland-Bernois  road  passes  through  a  tunnel  under  the 
college  and  streets  of  the  city,  then  mounts  to  the  heights  of  the 
romantic  castle  Chalelard  and  passes  through  two  tunnels 
to  Les  Avants,  a  distance  of  seven  miles  from  Montreux.  A  mag- 
nificent view  of  Lake  Leman  and  the  surrounding  country 
is  to  be  had  as  the  cars  mount  from  1,300  ft.  above  the  sea  at 
Montreux  to  2,500  ft.  at  Chamby,  and  3,200  ft.  at  Les  Avants.  One 
of  the  tunnels  is  607  ft.  in  length  and  the  other  453  ft.;  and  this 
section  of  the  line  has  six  viaducts  and  three  iron  bridges. 

This  electric  line  includes  in  its  overhead  construction  steel 
poles  34  ft.  long  measuring  2  in.  at  the  top  and  312  in.  at  the 
bottom,  and  weighing  SS^o  lbs.  per  meter.  The  overhead  trolley 
wires  are  supplied  with  current  at  from  750  to  1,000  volts  pressure 
from  a  sub-station  located  at  Chamby.  The  lighting  of  the  station 
and  shops  at  Montreux  is  accomplished  by  five  series  of  seven  lamps 
each  of  110  volts  directly  connected  to  the  feeder  conductors.  The 
building  is  118  ft.  long  and  49  ft.  wide. 

At  Chamby  a  sub-station  is  provided  with  a  machine  room 
1,500  sq.  ft.  floor  space,  and  two  storage  battery  rooms  each  having 
an  area  of  1,055  sq.  ft.;  also  dwelling  rooms  for  the  engineer  in 
charge.  The  electrical  installation,  including  the  transformers, 
transmission  lines  and  trolley  lines,  as  well  as  the  electric  cars 
and  other  rolling  stock,  was  supplied  by  the  Elektrizitats  Gesell- 
schaft  Alioth  of  Munchenstein-Basel.  Switzerland. 

The  line  from  Montreux  to  Montbovon  is  14  miles  long  and  the 
line  from  Montbovon  to  Zweisimmen  is  25  miles  long,  making  the 
distance  from  Montreux  through  to  Zweisimmen  39  miles.  The 
difference  in  elevation  between  Montreux  and  Zweisimmen  is  1.800 
ft.     There  are  26  stations  and  stops  between  these  places. 

For  this  railroad  the  electric  power  is  generated  at  two  power 
plants,  the  Elektricitatswerk  Von  Montbovon  and  the  Hydro-Elek- 
trische  Zentrale  von  Hauterive.  The  Hauterive  plant  has  a  total 
capacity  of  12,000  h.p.  with  a  discharge  of  777  cu.  ft.  of  water  and 
a  fall  of  16  ft.  5  in.  The  Montbovon  power  house  has  a  net  fall 
of  220  ft.  with  a  water  discharge  of  212  cu.  ft.,  developing  1.200 
h.p.  each  with  four  units  and  600  h.p.  each  with  two  units.  The 
electrical  generators  are  directly  coupled  to  the  turbines  and  are 
of  the  alternating  type,  supplying  a  pressure  of  8.000  volts  for  the 
transmission  line. 

From  Montbovon  to  the  sub-station  at  Chamby  the  high  tension 
transmission  line  is  nine  miles  in  length  and  consists  of  three  con- 
ductors, each  having  a  diameter  of  6  mms.  (about  H  in.).  At  this 
sub-station  there  are  three  asynchronous  Drehstrom  motors,  each 
having  a  capacity  of  210  h.p.,  and  operating  at  a  speed  of  430  r.p.m. 
directly  from  the  8,000-volt  high  tension  current.  To  each  of  these 
three  motors  there  is  directly  coupled  a  direct  current  dynamo  of 
140  k.w.  capacity  supplying  from  140  to  187  amperes  at  a  pressure 
of  from  750  to  1,000  volts. 

At  a  distance  of  14  miles  from  Montreux  the  Montbovon  sub- 
station is  situated.     It  is  equipped  with  three  asynchronous  three- 
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Tunnel  on   Montreux  Railroad. 


capacity  of  368  ampere-hours,  the  accumulators  being  of  the  Pollak 
system.  The  sub-station  is  lighted  by  incandescent  lamps  supplied 
with  current  from  60  cells  of  storage  battery,  and  each  sub-station 
is  provided  with  a  traveling  crane  of  a  capacity  of  11,000  lbs.  for 
use  in  handling  the  heavy  part  of  the  machine  during  erection  and 
repairs.  The  two  trolley  wires  are  of  hard  drawn  copper  8  mm. 
(.31  in.)  in  diameter,  mounted  on  high  tension  insulators.  The 
height  of  the  trolley  wire  above  the  track  for  most  of  the  way  is 
about  20  ft.,  though  in  some  places  it  is  as  low  as  13  ft. 

Two  different  types  of  cars  are  employed,  one  having  a  bag- 
gage compartment  and  the  other  without,  the  former  having  a 
total  capacity  of  56  passengers  and  the  latter  52  passengers.  The 
car  has  a  ma.ximum  outside  width  of  8  ft.  10  in.;  length  over  all, 
46  ft.,  and  wheel  base,  34  ft.  The  gage  is  one  meter  (39.4  in.). 
The  car  weighs  49,600  lbs.  when  empty.  Four  different  schemes 
are  provided  for  braking;  the  hand-brake  and  an  automatic  vacuum 
brake  of  the  Hardy  system;  and  on  the  new  cars  an  electric  short 
circuit  braking  system  as  well  as  an  electro-magnetic  track  brake 
of  the  Schiemann  system. 

The  four  axles  of  the  car  are  each  provided  with  an  electric 
motor  of  the  d.c.  type.  The  new  motor  cars  are  equipped  with  65 
h.p.  motors,  which   operate  at  750  volts,  the  gear  being  1  to  4.33, 


Montreux-Oberland-Bernois  Railroad. 


phase  motors  of  250  h.p.  each.  These  motors  also  operate  directly 
from  the  8,000  volt  line,  and  drive  by  direct  connection  three  con- 
tinuous current  machines  of  170  k.w.  capacity  at  a  speed  of  430 
r.p.m.  These  traction  dynamos  each  supply  a  current  of  from  170 
to  227  amperes  at  a  pressure  of  750  to  1,000  volts.     The  machines 


IVIotor,  Passenger  Trailer  and  Freight  Trailer — Montreux  Railroad. 

tor  the  Montbovon  sub-stations  are  of  the  four-pole  type,  the  arma- 
tures measuring  850  mm.  (33ia  in.)  in  diameter.  The  conductors 
are  wound  in  120  slots.  The  commutator  has  360  segments  and 
a  diameter  of  510  mms.  (20  in.).  Its  length  is  260  mms.  (10%  in.). 
An   accumulator   plant   of   360   elements   is   provided   having   a 


and  the  wheels  having  a  diameter  of  840  mms.  (33  in.).  The  com- 
mutator has  185  segments  and  the  current  is  collected  by  two  sets 
of  three  carbon  brushes.  These  motors  weigh  without  gearing 
1,360  kgs.  (3,000  lbs.).  At  first  the  two  pairs  of  motors  are  con- 
nected in  series  and  the  controller  connections  are  such  that  then 
all  four  are  operated  in  parallel.  The  Hardy 
vacuum  brake  utilizes  an  air  pump  driven 
by  a  6  h.p.  motor.  The  cars  are  lighted 
and  heated  by  electric  current,  the  en- 
ergy used  for  heating  being  about  20 
h.p.  The  motor  cars  are  lighted  by 
three  series  of  seven  incandescent  lamps 
each. 

For  carrying  passengers  trailers  are 
provided.  These  weigh  9.6  tons,  with  a 
total  of  48  passengers,  the  weight  being 
441  lbs.  per  passenger.  The  freight 
trailer  cars  are  8  ft.  6  in.  in  width,  and 
24  ft.  6  in.  In  length.  They  weigh  about 
eight  tons.  The  line  from  Montreux  to 
Montbovon  cost  about  six  million  francs, 
and  the  cost  from  Montbovon  to  Zweis- 
immen  was  somewhat  over  seven  mil- 
lion francs.  The  capital  stock  is  6,940,000  f.; 
bonds.  6,300.000  f. 

From  Montreux  to  Les  Avants  the  trip 
is  made  in  40  minutes;  from  Les  Avants  to 
Montbovon  32  minutes,  and  from  Mont- 
bovon to  Zweisimmen  1  hr.  52  min. 
The  total  time  required  to  make  the  entire 
trip  is  therefore  3  hr.  4  min. 

The  four  sub-stations  on  this  line  are  each  equipped  with  motor 
generators  and  storage  batteries  having  a  capacity  of  from  520 
kw.  normal  to  370  kw.,  while  the  overload  capacity  for  each  sub- 
station is  much  larger.     The  rolling  stock  includes  12  motor  cars, 
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e  trailers  for  passengers  and  16  freight  cars,  with  working  cars 
.  a  snow-plough.  Two  steam  locomotives  have  also  been  provided 
1  reserve  for  use  in  case  of  an  emergency. 


The  Division   Engineer  in  Railroad  Work.* 


In  general,  the  division  engineer  is  the  engineer  nearest  in 
ch  with  the  men — the  employees.  He  has  human  nature  to 
1  with,  and  needs  most  to  be  human  in  nature.  Said  Stephen- 
.  "The  most  important  branch  of  engineering  is  the  engiuetTirig 
men."  The  man  who  has  men  to  handle  need  never  be  lone-^iome, 
I  must  sleep  nights,  and  nights  only.  This  human  element,  that 
largely  enters  the  province  of  the  division  engineer  wil!  prevent 
t  if  squarely  met,  and  will  finally  bring  disaster  if  dodged, 
en,  to  theoretical  engineering  you  add  practical  engineering, 
I  to  that  add  human  engineering,  you  have  the  division  engineer, 
d  this  defining  sentence  probably  need  not  be  restricted  to  rail- 
d  work  only. 

The  theory,  in  fundamentals,  we  learn  pretty  well  in  four 
,rs  in  a  technical  school,  but  go  on  elaborating  it  more  or  less 
ough  life.  The  theory  gets  homelike.  The  principles  are  as  fa- 
iar  as  old  friends — nothing  new.  And  we  learn  practical  engi- 
iring  in  the  next  ten  years  or  more,  or  go  far  toward  doing  so. 
■  have  precedents  to  follow.  One  bridge  is,  in  the  main,  like 
)ther.  One  tunnel  half  like  another,  and  the  other  half  like  a 
rd.  Once  in  a  while  we  meet  novel  conditions  and  they  are  wel- 
ae  milestones  in  our  lives.  We  fairly  grow  careless  through  mo- 
ony, on  the  whole.  But  the  engineering  of  the  humans  we  meet 
1  have  to  deal  with  keeps  our  blood  circulating,  sharpens  our 
:s.  turns  our  hair  gray,  and  brings  on  that  disease  of  civilization 
leurasthenia  t nervous  prostration).  The  human  race  is  not  mo- 
onous.  No  two  are  alike.  Seldom  is  it  that  two  even  look  alike; 
J,  if  one  look  like  the  other,  that  other  will  get  even  by  acting  the 
itrary  way. 

The  theoretical  principles  of  engineering  are  as  broad  as  the 
iverse;  the  practical  principles  may  be  followed  all  around  the 
rid  subject  to  the  laws  of  climate  and  of  commerce;  but  human 
jineering  is  racial,  provincial  or  individual.  This  human  engi- 
;ring  separates  tJie  assistant  engineer  from  the  division  engineer, 
^s  the  quality  which  bridges  over  the  chasm  between  the  assistant 
;ineer  and  the  roadmaster.  As  a  qualification  in  engineering 
lity.  it  commands  a  higher  salary  than  did  the  added  qualifica- 
n,  which  in  turn  made  us  draftsmen,  instrument  men,  or  assistant 
jineers.  Too  much  stress  cannot  be  placed  on  the  value  of  the 
dy  of  men  when  a  man  is  an  assistant  engineer. 

In  my  observation,  it  is  the  inexperienced  and  weak  foreman 
0  is  most  apt  to  have  strikes.  Since  a  strike  may  be  considered 
;  extreme  of  ill  discipline  and  failure  in  management,  we  may 
ely  say  that  lack  of  experience  or  of  fitness  on  the  part  of  those 
o  handle  men.  brings  on  much  of  our  labor  troubles.  In  my  ob- 
vations,  most  labor  troubles  with  gangs  of  men  are  not  from  a 
estion  of  wages.  Bad  treatment  is  a  more  frequent  cause  of 
luble.  Most  of  the  ill  treatment  comes  from  a  want  of  knowl- 
?e  of  men  on  the  part  of  some  one  in  authority.  Men  very  seldom 
;ome  dissatisfied  because  worked  too  hard,  A  man  who'  allows 
fing  in  the  gangs  is  never  liked  by  the  men,  and  will  soon  have 
luble.     Lack  of  knowledge  of  the  work  on  the  part  of  some  one 

authority  causes  many  of  our  strikes.  Some  one  somewhere 
nks  he  knows  the  engineering  of  humans,  when  he  is  woe- 
ly  ignorant  of  it.  That  causes  the  trouble,  and  the  higher  in  au- 
)rity  that  man  is  the  larger  the  trouble,  and  the  less  willing  that 
m  is  to  listen  to  the  opinion  of  others,  before  making  up  his 
n  mind,  the  oftener  the  trouble  will  occur.  Human  nature  is 
nincial.     You  may  know  the  labor  on  one  division,  but  if  you  go 

another  division  and  feel  too  wise  to  listen  there,  you  will  find 
)hase  of  juman  nature  quite  new  to  you,  and  you  will  early  have 
uble.  Egotism  is  cured  by  studying  human  nature.  If  you  would 
idle  men  successfully,  you  must  keep  your  ear  always  close  to 
!  ground  and  your  heart  open  to  appeals  from  the  men  in  kindly 
npathy,  ana  your  mind  open  to  new  convictions  day  by  day.  The 
in  who  thinks  he  never  made  a  mistake,  the  man  who  has  things 
It,"  or  the  man  who  has  a  "system,"  is  each  unfit  for  authority 
?r  men.     Such  men,  whatever,  their  engineering  ability,  are  not 

and  will  never  be  fit  for  division  engineers.  They  lack  in  hu- 
n  qualities. 

Strikes  are  about  as  old  as  history,  and  for  them  there  is  no 
aacea.  Anarchy  is  an  epidemic  which  may  break  out  at  any 
le.  Intelligent  handling  of  men  and  saniiy  of  mind  of  employees 
;  the  present  nope  for  psace. 

For  the  purpose  of  this  paper  we  will  assume  tuat  the  division 
;ineer  reports  directly  to  the  chief  engineer  ana  is  reported  to 
the  assistant  engineers,  instrument  men,  rodmen  and  other  engi- 

•From  a  paper  read  before  the  Western  Society  of  Engineers  by  Willard 
lUan,  Assistant  Engineer.  Lake  Shore  vt  Michigan  Southern. 


neering  assistants.  The  clerks  of  the  division  oflice  report  to  him. 
The  roadmasters  and  master  carpenters  with  their  forces,  report  di- 
rectly to  the  division  engineer.  What  duties  and  what  attitude  does 
this  require  from  the  division  engineer?  Toward  the  chief  engi- 
neer, his  superior,  he  must  have  loyalty.  This  means  more  than 
obedience.  It  is  obedience  of  the  heart  as  well  as  of  the  head  and 
hands.  No  circumstances  can  Justify  less.  Disloyalty  should  be  as 
repugnant  to  a  division  engineer  as  informing  is  repulsive  to  an 
Irishman.  And  when  the  organization  you  chance  to  be  with,  seems 
to  expect  you  to  be  disloyal  to  the  man  you  were  explicitly  told  to 
report  to,  you  quit.  You  are  in  a  crazy  organization,  an  impossible 
one,  and  you  are  wasting  time. 

Now  loyalty  means  honesty.  Therefore,  when  your  superior 
asks  for  your  opinion,  give  it  to  him.  He  is  entitled  to  it.  He  has 
asked  for  it.  Do  not  give  him  a  reflection  of  what  you  think  his 
opinion  to  be,  just  to  make  yourself  "solid"  with  him.  That  is  not 
honest.  If  he  is  competent,  he  will  see  through  it  all.  You  do  not 
help  him  any.  It  is  your  duty  to  help  hold  up  the  hands  of  the  chief 
engineer.  Try  to  do  that  and  despise  trying  to  curry  favor.  Al- 
ways be  respectful  to  a  superior.  Your  patience  will  be  tried  to  the 
limit,  but  be  patient.  His  clerks  will  write  you  letters  over  his 
signature,  which,  placed  before  a  jury  of  chief  engineers,  would  con- 
sign your  superior  to  an  asylum,  but  a  division  engineer  should  be 
above  "getting  even"  with  clerks  or  draftsmen.  In  that  better  laud 
to  which  good  division  engineers  go,  there'll  be  no  letters  written 
by  machinery. 

The  division  engineer  must  be  the  master  of  his  temper  at  all 
times.  He  must  gratefully  remember  that  his  is  the  highest  rank 
surrounded  by  men  who  have  been  specially  trained  in  their  specific 
work.  His  superior  is  not  so  fortunate  and  has  greater  trials  than 
a  division  engineer.  Long  suffering  is  not  pleasant,  but  it  is,  never- 
theless, a  part  of  professional  training.  Y'ou  do  not  need  to  have 
trying  times  with  but  one  oflice  now.  Promotion  will  make  you 
worse  off,  possibly,  and  just  to  relieve  the  strain,  you  see  to  it  that 
your  clerk  or  your  office  boy  does  not  write  advice  to  roadmasters,  or 
over  your  name  seek  wisdom  from  bridge  men.  You  do  not  need  to 
make  an  endless  chain  of  it.  You  have  time  to  go  and  see,  and 
advise,  and  inquire,  and  decide  without  writing  many  letters  or 
sending  many  telegrams.  Or,  if  you  have  not,  send  some  one  to  do 
it  for  you.  Correspondence  is  essential  and  unavoidable  to  a  chief 
engineer.  It  may  be  largely  or  altogether  avoided  by  a  division  engi- 
neer in  dealing  with  subordinates,  for  he  is  dependent  of  necessity 
upon  that  human  element  of  which  we  have  spoken.  In  my  expe- 
rience, the  fewer  letters  a  division  engineer  can  write  to  foremen, 
roadmasters  and  master  carpenters,  the  better.  Some  of  us  can  per- 
haps do  more  through  office  supervision  than  I  am  able  to  do,  but 
letters  can  never  take  the  place  of  meeting  a  track  man  or  a  bridge 
man  on  the  work  and  looking  it  over  and  talking  it  over  there.  If 
you  are  not  the  kind  of  a  man'  to  do  that,  I  think  you  are  not  just 
the  kind  of  a  man  for  a  division  engineer.  You  riiay  be  able  to  do 
better  work  and  of  a  higher  grade,  but  that  particular  kind  of  work 
you  can  never  do  best.  The  gangs  want  to  see  the  "old  man"  around 
pretty  often.  They  want  him  to  see  how  tough  a  job  they  have,  or 
how  well  they  are  doing  the  work,  or  how  hot  it  is  there,  or  how 
cold  it  is.  They  will  each  man  work  the  better  for  it,  and  they  will 
not  leave  to  go  to  another  division,  nor  strike  for  more  pay  or  over- 
time. All  troops  like  to  see  their  brigade  leader.  He  means  more 
to  them  than  bulletin  orders  or  messages  by  courier  from  the  gen- 
eral in  command  of  all  the  forces.  Men  follow  best  by  sight  and 
learn  to  love  by  sight  alone.  That  "absence  makes  the  heart  grow 
fonder"  never  applied  to  a  pile  driver  gang.  Is  it  easy  and  nice 
driving?  They  want  you  to  see  how  fast  and  how  well  they  are 
driving  the  piling.  Is  it  hard  and  unhandy  driving?  They  want  you 
to  see  how  hard  it  is  to  get  the  piling  down  and  how  difficult  to 
get  at  the  piling  to  keep  them  in  shape  at  all.  Maybe  you  can  sug- 
gest something  to  help.  Maybe  you  can  send  them  a  better  ap- 
pliance. In  any  case,  you  can  share  the  credit,  the  care  and  the 
responsibility,  and  that  alone  is  a  help.  In  this  connection  one 
scarcely  need  say  that  many  letters  of  instruction  to  assistant  engi- 
neers and  the  junior  engineering  assistants  are  not  in  place  from 
a  division  engineer.  If  on  maintenance,  have  as  many  of  them  as 
possible  work  from  your  own  office,  and  tell  them  and  show  them; 
not  write  to  them.  You  are  the  school  teacher  of  the  engineering 
organization,  A  correspondence  school  is  better  than  none,  but  it  is 
not  the  best.  Teaching  by  personal  contact  is  conceded  to  be  better. 
You  remember  best  the  personal  qualities  of  your  best  teachers; 
not  their  system  nor  their  syllabus.  You  are  training  younger  men 
to  be  engineers  and  men.  The  closer  you  are  to  them  the  more  you 
can  do  with  them. 

Organization  is  one  of  the  important  problems  of  the  division 
engineer.  On  construction  work  this  is  less  difficult  than  on  main- 
tenance, for  then  he  practically  has  but  two  classes  of  labor  to  deal 
with,  viz,,  the  engineering  force  and  the  contractor's  organization. 
That  engineering  force  can  be  organized,  equipped  and  handled 
quite  along  the  lines  of  the  regular  army,  but  much  liberalized. 
The  army  furnishes  the  skeleton  of  a  good  organization,  but  must 
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have  flesh  and  blood  added  to  be  used  in  civil  life  without  revolt. 
Obedience  and  regard  for  rank  we  must  have.  Salutes  are  out  of 
place,  and  an  engineer  organization  needs  to  be  a  pure  democracy. 
Toward  contractors  the  engineer  should  show  justice  tempered  with, 
mercy.  The  division  engineer  should  inculcate  that  idea  in  his 
assistants.  An  excellent  chief  engineer  laid  down  this  rule  to  a 
division  engineer  on  railroad  construction:  "It  is  your  duty  to  stand 
between  the  contractor  and  the  company,  and  say  what  is  right  in 
equity."  The  general  clauses  of  contracts  give  large  powers  to 
the  engineer.  These  are  to  discipline  bad  contractors  and  protect 
the  company  from  weak  ones.  They  are  not  intended  to  be  insisted 
upon  always.  Never  make  expenses  for  a  contractor  which  in  no 
way  benefits  the  company.  Make  the  company  pay  for  mistakes 
of  its  own  employees.  Never  keep  a  contractor  waiting.  Never  ac- 
cept better  treatment  from  him  as  a  division  engineer  than  he  gives 
a  rodman.  Consider,  so  far  as  you  can,  that  all  men  on  the  right  of 
way — engineers  and  contractors — are  all  under  the  division  engi- 
neer, in  a  way,  and  make  them  each  and  all  treat  the  others  well. 
"Line  up"  the  biggest  contractors  yourself  whenever  necessary.  A 
division  engineer  on  construction  is  boss  of  the  right  of  way  so 
long  as  he  does  not  come  between  the  contractors  and  his  forces. 
He  has  a  not  difficult  position  from  the  standpoint  of  organization. 
But,  on  maintenance,  the  division  engineer  has  some  trials  with 
subordinates.  Assistant  engineers  will  get  over  into  the  province  of 
master  carpenters  and  roadmasters.  Even  instrumental  men  in- 
cline to  the  same  fault.  Time  needed  for  checking  levels  and 
spans  will  be  wasted  "chumming"  with  a  foreman  and  giving  him 
advice.  About  the  third  year  out  of  college  we  feel  disposed  to 
instruct  the  pile  driver  foreman.  About  the  twenty-third  year  out 
of  college  we  will  be  glad  to  let  that  pile  driver  foreman  do  the 
driving.  Of  course,  bridge  men  and  track  men  do  not  join  well. 
There  is  by  nature  a  neutral  strip  between  a  bridge  and  the^track 
beyond,  over  which  rolling  stock  is  supposed  to  pass  unguarded 
by  either  track  men  or  bridge  men.  Out  of  which  fund  must  this 
cost  be  met?  Should  track  men  "wait  upon"  bridge  men  and  mow 
the  lawns  of  agents,  or  is  that  last  a  transportation  charge?  Is  a 
switch  light  rolling  stock  or  right  of  way?  Is  working  a  coal  shed 
track  repairs  or  train  expense?  All  these  and  some  more  are  ques- 
tions for  a  division  engineer. 

As  a  general  proposition,  the  man  to  do  the  work  is  that  man 
who  can  dp  it  best  for  least  money.  Leave  to  others,  systems  of 
organization.  Have  no  experiments  to  try  yourself.  Do  not  strain 
to  make  a  record,  but  be  content  to  let  it  follow  you.  From  day  to 
day  assign  duties  to  the  man  who  can  do  the  work  cheapest  and  best, 
and  leave  the  new  ideas  to  theorists  and  the  record  to  Providence. 
Divide  the  work  along  the  lines  of  the  different  crafts  and  place 
the  maintenance  of  a  structure  under  that  craftsman  who  can  do 
the  major  part  of  its  maintenance.  Aid  this  craft  where  economical, 
with  other  or  cheaper  labor,  but  keep  the  responsibility  undivided. 
It  is  better  to  have  a  gang  of  laborers  in  the  bridge  department  than 
to  call  on  section  men  to  do  such  work  for  bridge  men.  It  is  better 
to  have  an  axeman  in  an  engineer  party  than  to  take  a  section 
man  to  drive  stakes  regularly.  Give  each  man  his  own  kind  ,of 
work  to  do  and  keep  him  at  it. 

We  have  said  that  the  division  engineer  is  school  teacher  in 
his  department.  It  is  a  graded  school.  Discourage  a  rodman  who 
wants  to  do  an  instrument  man's  work  before  he  is  a  first- 
rate  rodman.  Do  not  expect  or  allow  the  clerk  to  do  things 
which  an  assistant  engineer  only  is  paid  for  knowing.  It  is  not 
fair  to  expect  a  man  to  do  work  regularly  which  is  beyond  his 
grade.  You  are  weak  if  you  ask  your  clerk  to  be  yourself  when  you 
are  out  on  the  road.  You  are  silly  when  you  have  a  pet  whom 
you  allow  to  do  the  work  of  a  higher  paid  man  who  is  there  to 
do  his  own  work.  Observe  not  only  rank  but  seniority,  and  if  a 
man  is  not  fit  to  keep  up  his  own  work  get  rid  of  him.  Make  men 
do  the  work  they  are  paid  to  do  or  quit.  Never  have  pets.  If  you 
dislike  a  man  never  let  him  know  it.  They  are  all  your  brother 
officers. 

Never  let  an  older  and  ranking  man  misuse  another.  Talk  to 
him  sharply  and  promptly.  If  he  will  not  finally  treat  the  younger 
engineer  well,  get  rid  of  him.  To  be  unfit  for  authority  entirely 
unfits  any  engineer  for  taking  charge  of  an  engineer  party.  Make 
engineers  of  equal  rank  get  on  well  together.  Keep  at  it  until 
they  do.  Never  lose  your  own  temper  and  never  allow  any  one  else 
in  your  professional  service  to  do  so  without  notice  and  remon- 
strance and  final  prevention. 

Lay  out  field  work  on  maintenance  in  trips  to  cover  several 
pieces  of  work:  each  trip  with  least  travel.  When  that  trip  is 
arranged,  do  not  break  into  it  with  work  that  arises  at  the  time. 
Anticipate  v.-ork  as  much  ?.f  you  can  Let  some  work  wait  as  it 
can  until  urgent  work  takes  a  party  near  there.  This  idea  will 
save  on  large  maintenance  divisions  about  one  hundred  dollars  per 
man  per  year  for  traveling  expenses,  and  do  more  work  and  do  it 
better.  Never  start  men  out  so  they  cannot  tell  when  they  will 
get  back.  And  if,  as  a  division  engineer  on  railroad  work,  you 
usually  work  the  men  nights  or  Sundays  in  addition  to  full  week- 
days, you  do  not  know  your  business.  Another  man  can  take  your 
engineering   force   and    do    more   work    for    the    same    money    and 


please  both  the  men  and  the  chief  engineer  better.  You  are  not 
working  your  head  well.  You  do  not  plan  well.  You  do  not  or- 
ganize well.  You  have  reduced  the  speed  of  your  men— a  sad  fault. 
Avoid  divided  responsibility  where  you  can  do  so.  If  you  can 
set  apart  one  piece  of  work  for  one  assistant  engineer,  have  him 
do  it  and  let  no  other  man  of  equal  rank  go  there.  Assign  work 
of  their  kind  to  instrument  men  and  leave  them  alone  responsible 
to  you.  Track  and  bridge  men  are  divided  by  territory,  and 
keep  foreman  so  divided.  Always  be  able  to  hold  some  one  man 
logically  and  consistently  responsible.  Give  him  time  and  help 
to  do  the  work.  Let  him  follow  his  own  devices  all  that  you  see 
you  safely  can.  You  see  him  start;  visit  the  work  with  him  quite 
often,  and  occasionally  without  him.  Ask  him  about  progress  and 
cost  just  to  check  your  own  opinion  from  what  you  saw  there 
and  to  keep  him  alive  to  the  situation.  If  he  gets  into  trouble,  go 
out  and  shoulder  the  trouble  with  him,  and  if  serious  trouble,  be 
ready  to  take  all  responsibility  and  be  on  hand  for  the  emergency 
which  you  have  foreseen  or  feared  for  some  time.  If  he  does  ill, 
tell  him  quickly  and  prove  what  you  say.  If  he  does  well,  publish 
it  among  the  men,  and  tell  him,  and  write  the  chief  engineer,  com- 
mending him  and  citing  the  facts.  If  you  cannot  praise  a  man 
oftener  than  you  blame  him,  let  him  go.  And  if  you  never  praise 
him  when  he  deserves  it,  the  time  will  come  when  he  is  deaf  to 
your  criticism. 

Never  think  aloud  that  you  know  as  much  about  track  as  a 
trackman,  or  as  much  about  bridges  as  a  bridgeman.  Listen  to 
their  practical  opinion  and  leave  them  alone  to  their  practical  hand- 
ling of  their  work.  The  company  is  not  paying  you  to  be  a  road- 
master  now.  If  you  have  not  more  confidence  in  the  judgment  of 
the  Superintendent  of  B  &  B  who  reports  to  you  as  to  the  fitness 
of  a  wooden  stringer,  than  you  have  in  your  own  judgment,  then 
you  are  egotistical  or  need  a  new  Superintendent  of  B  &  B.  It  is 
very  hard  for  young  division  engineers  to  curb  their  knowledge. 
Just  to  help  yourself  to  a  more  correct  view,  suppose  you  go  to  the 
chief  engineer  and  say  a  certain  bridge  is  unsafe.  When  he  seems 
to  hesitate  to  tell  you  what  to  do  about  it,  just  casually  mention,  in 
addition  that  the  grayhaired  Superintendent  of  B  &  B  has  also  ex- 
amined that  bridge,  and  he,  too,  thinks  it  unsafe.  Then  observe 
with  what  alacrity  and  feeling  of  relief  the  chief  engineer  tells  you 
to  rebuild  the  bridge.  No  division  engineer  is  sufficient  unto  him- 
self. In  his  younger  days  it  may  be  cured.  In  his  riper  years  he  is 
a  hopeless  failure.  I  respect  the  judgment  of  the  roadmaster  and 
bridge  superintendent.  I  realize  how  dependent  railroads  are  upon 
track  and  bridge  foremen,  and  I  trust  that  as  a  division  engineer 
I  will  never  lose  my  inclination  to  look  up  to  them  rather  than  to 
look  down  upon  them.  They  know  much  that  I  have  never  had  the 
time  nor  opportunity  to  learn.  As  engineers  we  can  never  increase 
our  usefulness  on  maintenance  without  first  having  high  apprecia- 
tion of  these  foremen  of  maintenance  gangs. 

The  last  lesson  in  its  order  to  be  learned  by  a  division  engi- 
neer, is  the  relation  of  his  position  to  that  of  other  division  officials. 
This  relation  varies  with  different  roads.  It  may  vary  from  year 
to  year  on  the  same  road.  It  is  unfortunate  to  our  profession  that 
so  often  we  are  in  a  transition  state.  It  puts  us  in  a  bad  light  at 
times.  It  tests  any  organization  to  change  front.  The  civil  engi- 
neer is  far  more  used  on  maintenance  of  railroads  than  he  was  a 
score  of  years  ago.  We  are  not  all  of  us  ready  for  the  new  duties 
and  the  new  relations.  A  construction  engineer  is  not  wonted  to 
maintenance  administration.  A  maintenance  man  trained  to  one 
type  of  operative  organization,  finds  it  hard  to  adapt  himself 
readily  to  a  very  different  type  when  going  from  one  road  to  another. 
Since  the  civil  engineer  is  growing  in  favor  on  maintenance,  he  will 
suffer  from  jealousy.  Prosperity  breeds  enniity,  just  as  acquiring 
wealth  brings  hatred  to  our  door.  At  this  time,  all  our  paths  are 
not  paths  of  pleasantness.  As  engineers  we  are  coming  to  be  use- 
ful if  at  all,  just  because  we  can  put  a  dollar  where  it  can  earn 
more  than  where  another  man  can  put  that  dollar.  If  this  is  true, 
the  corporate  owners  of  our  roads  will  give  us  the  opportunity  to  do 
just  that.  It  is  not  a  question  of  type  of  organization — division, 
departmental  or  what  not — but  it  is  a  question  of  administrative  in- 
vestment. 

It  is  clearly  the  duty  of  the  division  engineer  to  work  in  perfect 
harmony  with  each  and  every  division  official  so  far  as  lies  in  his 
utmost  power.  Be  agreeable  always.  Be  a  good  mixer  but  no 
meddler.  Never  criticise  other  departments.  Nobody  wants  to  know 
your  opinion  on  transportation,  traffic  or  motive  power.  Only  the 
fool  knows  too  much — in  this  case.  Help  the  other  heads  of  depart- 
ments of  the  division.  Make  your  organization  helpful  to  the  whole 
division,  and  agreeable  in  every  way.  Hold  up  the  hands  of  the 
superintendent  of  the  division.  Study  to  make  your  part  of  the 
work  contribute  all  it  can  to  the  success  of  the  administration  of 
that  superintendent.  This  is  a  principle  holding  true,  whether  or 
not  you  report  to  that  superintendent. 

Throughout  this  paper  it  must  have  been  apparent  that  modi- 
fying conditions  incident  to  various  types  of  organization  for  indi- 
vidual roads  could  not  be  taken  into  account.  The  limits  of  a 
paper  prevents  this.  General  principles  will  apply,  but  there  is  no 
universal  practice,  and  may  never  be.    Traffic  and  climate  and  area 
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a  system  must  modify.  In  a  general  way  we  have  assumed  for 
^  purposes  of  this  paper  an  outline  of  one  of  the  most  common 
les  of  organization.  No  paper  of  this  kind  can  have  general  ap- 
cations  save  in  principle.  As  division  engineers,  some  of  us 
ort  to  chief  engineers  and  some  to  superintendents,  but  the  re- 
Ion  to  our  subordinates  and  to  our  work  remains  the  same  in 
her  ease,  and  while  the  gift  of  prophecy  would  be  needed  to 
to  whom  the  division  engineer  on  maintenance  of  railroads  will 
lort  in  the  future  it  now  seems  likely  that  before  very  long  he 
1  have  charge  of  maintenance  of  way  of  railroads.  Jlay  we  be 
dy.  Engineers,  we  must  trust  we  now  are;  track  men.  we  may  be 
soon  must  be.  and.  finally,  we  most  imperatively  must  become 
Iroad  men.  And  the  world  has  yet  to  see  what  may  soon  appear 
the  American  railroad  man. 


Report  of  the  Commissioner  of  Bridges  of  New  York  City. 


Bridge  Commissioner  George  E.  Best's  report  on  the  bridges 
the  City  of  New  York  contains  some  very  interesting  data, 
ference  is  made  to  about  43  bridges,  ranging  in  cost  of  con- 
iiction,  exclusive  of  land,  from  $1,500  to  $12,000.on0  each.  Nat- 
lly  the  greater  part  of  the  report,  which,  in  all.  contains  308 
;es.  is  devoted  to  the  bridges  of  the  East  river.  The  approxi- 
te  cost  and  other  data  in  regard  to  these  is  given  in  the  fol- 
ing  table: 


On  November  3,  1904,  the  Brooklyn  Heights  Company,  the  Coney 
Island  Company  and  the  Bridge  Operating  Company  started  the 
operation  of  trolley  cars  on  the  south  tracks  of  the  bridge. 

Owing  to  the  fact  that  the  ground  designated  as  a  plaza  on  the 
Manhattan  side  of  the  Williamsburg  Bridge  had  been  given  over  to 
street  purposes,  it  was  not  available  for  this  Department.  Adequate 
facilities  for  car  service  cannot  be  constructed  on  the  Manhattan 
side,  and  the  cars  commenced  operating  and  are  operated  on  a  very 
meagre  and  inadequate  terminal.  But,  notwithstanding  the  con- 
dition of  this  terminal,  more  than  1.000  round  trips  per  day  have 
since  been  made  by  the  trolley  cars  on  the  south  tracks  of  the 
bridge,  and  something  like  30,000  passengers  per  day  are  carried 
in  these  cars. 

It  is  of  the  utmost  importance  that  the  ground  designated  as  a 
plaza  on  the  original  maps  of  the  bridge  should  be  restored  to  the 
control  of  this  department,  in  order  that  something  like  adequate 
accommodation  may  be  afforded  the  cars  and  passengers  at  the 
Manhattan  end  of  the  bridge. 

The  travel  on  the  roadways  of  the  bridge  has  fully  equaled  the 
anticipations,  and  the  receipts  per  month  now  aggregate  about 
$5,000,  against  $6,000  on  the  Brooklyn  Bridge.  The  Manhattan 
Bridge,  in  all  probability,  will  be  the  most  eflBcient  of  any  of  thu 
large  bridges  now  authorized  over  the  East  river.  It  is  provided 
with  a  middle  roadway,  35  ft.  wide,  and  with  eight  railroad  tracks, 
four  for  trolley  cars  and  four  for  elevated  railroad  trains. 

This  bridge,  with  the  Flatbush  avenue   (Brooklyn)    extension. 


Water 
Name.  crossing. 

Brooklyn  Bridge East  River. 

Williamsburg  Bridge.  . .  .      East  River. 

Manhattan  bridge East  River. 

Blackwell's  Island  Bridge     East  River. 


Bridges  Over  Ihe  Easi  Hirer. 


Terminals. 

Park   Row.   Manhattan  :    Washington  St..  Brooklyn   

Clinton  and  Delanoey  Sts..  Manhattan  ;  Driggs  and  Roebling  Sts..Bklyn 
Canal  St.  and  Bowery,  Manhattan;  Nassau  and  Bridge  Sts.,  Brooklyn  .  . 
Second   Ave.   and   60th   St.,   Manhattan  :  Crescent  and  Jane  Sts.,  Queens 


Height, 
above  high 
water,  ft. 

Type. 

Approx.  cost, 
exclusive 
of  land. 

135 
135 
135 
135 

Suspension. 
Suspension. 
Suspension. 
Cantilever. 

810,975.168 

10,981,575 

•12,0O0,00<l 

•10.000.000 

•Under  construction. 


In  referring  to  these  bridges  the  Commissioner  says: 

The  Brooklyn  Bridge  has  been  kept  under  constant  surveil- 
ce  and  careful  inspection,  and  is  now  in  flrst-class  condition. 
i  number  of  passengers  crossing  It  has  increased  so  that  about 
)00  passengers  now  cross  in  the  bridge  trains  in  a  single  rush 
ir  at  night;  this  means  that  the  cars,  which  seat  about  forty 
pie,  actually  carry  three  times  that  number  during  one  rush 
ir,  from  5.30  to  6.30  p.  m.     These  passengers  are  crowded  into 

cars  and  on  the  station  platforms  in  a  most  disgraceful  manner. 

In  1890  careful  estimates  were  made  of  the  probable  future 
rel  on  the  bridge,  and  the  number  of  passengers  now  carried  in 

busiest  hour  of  the  day  is  40  per  cent,  greater  than  the  maxi- 
m  capacity  then  believed  to  be  practicable  with  the  length  of 
in  and  number  of  trains  now  run,  and  it  was  estimated  that  the 
nber  of  passengers  now  carried  would  not  be  reached  until  1920. 
riously  the  growth  of  travel  has  increased  beyond  any  figure 
n  reasonably  expected  and  it  is  hardly  possible  that  the  number 
passengers   caried   will   be    diminished;    it   must   increase   until 

Manhattan  Bridge  can  be  completed  and  put  in  operation  to 
eve  the  pressure  on  this  structure. 

The  completion  of  the  subway,  with  its  principal  station  di- 
tly  in  front  of  this  bridge,  will  certainly  increase  the  present  in- 
jrable  conditions.  Much  time  will  be  required  to  completely 
onstruct  the  Manhattan  terminal  and  buid  the  large  station 
r  projected  as  a  joint  City  Hall  terminus  for  the  Brooklyn  and 
nhattan  bridges,  but  it  is  certain  that  the  extension  of  the 
Ige  tracks  across  Park  Row  and  on  the  subway  plaza  will 
mit  the  use  of  a  greater  number  of  trains  and  the  more  rapid 
rement  of  these  trains  and  nearly  or  quite  double  the  platform 
as  and  the  convenience  of  access  thereto.  This  construction  over 
k  Row  would  be  temporary,  pending  the  completion  of  the  large 
:ion,  and  should  be  commenced  at  once  and  completed  if  possible 
ore  the  heavy  travel  of  the  summer  begins.  There  is  no  good 
3on  for  delaying  this  work,  the  plans  for  which  have  now  been 
nged  so  as  to  avoid  trespassing  on  the  grass  plots  of  the  City 
1  Park;  failing  to  secure  this,  measure  of  relief  the  conditions 
the   JIanhattan    terminal    must   grow    steadily    worse,   and   they 

now  so  bad  as  to  seem  unbearable. 

The  extension  over  Park  row  must  be  temporary  in  any  event, 

the  larger  station  cannot  be  operated  without  its  removal,  and 

necessity  for  its  existence  will  disappear,  at  latest,  with  the 
ipletion  and  full  use  of  the  Manhattan  Bridge.  This  extension 
I  not  be  more  unsightly  than  the  present  terminal,  and  the 
ef  which  it  is  certain  to  give  would  seem  to  justify  fully  the 
porary  continuance  of  an  unsightly  structure  at  this  point, 
'ortunately  the  few  interests  which  oppose  its  construction  are 
3e  which  never  or  rarely  ever  use  the  bridge,  and  have  thus  far 
weighed  the  interests,  convenience,  comfort  and  even  safety  of 

millions  who  must  use  the  bridge.  The  Williamsburg  Bridge 
;  opened  to  public  travel  on  the  19th  of  December,  1903,  one  road- 
•  then  only  being  available  for  use. 


will  form  a  wide  avenue,  virtually  from  Prospect  Park  (Brooklyn) 
to  the  junction  of  Canal  street  and  the  Bowery  (New  York),  which 
may  be  continued  through  the  wide  avenue  of  Canal  street  to  the 
North  river.  The  bridge  will  form  an  important  link,  therefore,  in 
a  wide  highway  from  the  ocean  to  the  North  river  through  the  cen- 
tral portion  of  the  city. 

The  preparation  of  the  plans  for  this  bridge  was  first  author- 
ized on  November  30,  1898.  Early  in  1902  the  plans  for  the  super- 
structure of  a  wire  cable  suspension  bridge  had  been  u'^veloped,  and 
had  these  plans  been  adhered  to  contracts  might  have  been  let  for 
this  type  of  bridge  before  the  close  of  the  year  1902.  It  was,  how- 
ever, determined  to  change  these  plans  and  prepare  plans  for  an 
eye-bar  cable  bridge,  using  nickel  steel  for  the  eye-bars. 

Calculations  show  that  there  would  be  10,000  tonsmore  steel  in 
the  eye-bar  type  of  bridge  for  this  location  than  will  be  required 
for  the  wire  cable  construction,  and  notwithstanding  the  fact  that 
statements  diametrically  opposed  to  this  are  made,  I  am  couviuced 
that  the  wire  cable  suspension  bridge  can  be  built  in  one-half  the 
time,  and  at  very  much  less  cost,  than  the  eye-bar  bridge. 

In  the  preparation  of  the  plans  for  the  eye-bar  bridge  none  of 
the  essential  details  were  worked  out  on  a  practical  basis,  and 
while  a  contract  could  have  been  let  on  the  plans  prepared,  it  is 
certain  that  more  than  a  year's  time  would  have  been  rquired 
for  the  contractor 'to  determine  the  details  of  construction  before 
any  work  could  be  done. 

The  City  of  New  York  already  owns  two  wire  cable  suspension 
bridges,  both  of  them  of  spans  exceeding  that  for  the  Manhattan 
Bridge  by  nearly  150  ft.  The  valuable  work  that  these  bridges  have 
done,  the  ease  and  facility  with  which  these  bridges  were  con- 
structed, the  certainty  of  knowing  within  a  reasonable  time  when 
the  bridge  would  be  completed  and  with  close  proximation  what  it 
would  cost,  the  knowledge  that  the  wire  cable  bridge  would  make  a 
satisfactory  bridge,  and  the  experimental  nature  of  the  eye-bar 
bridge  and  the  uncertainty  as  to  its  action  under  the  traffic  im- 
posed, led  me  to  reject  the  plans  for  this  bridge,  especiallj"  as  I  be- 
lieved that  they  had  not  been  legally  approved  by  the  City  au- 
thorities, and  to  substitute  therefor  the  wire  cable  bridge,  which 
was  anticipated  in  the  original  authorization,  and  which  I  believed 
would  give  the  safest  bridge  at  the  least  cost  and  in  the  least  time. 

The  plans  for  the  wire  cable  bridge  were  approved  by  the  Art 
Commission  in  September  last,  and  the  preparation  of  detailed  plans 
was  at  once  commenced. 

The  methods  of  construction  of  this  type  of  bridge  are  not  in 
the  least  experimental,  they  are  well  understood  and  familiar  to 
us  all,  and  I  believe  that  there  is  no  good  reason  why  the  bridge 
on  this  plan  should  not  be  completed  and  opened  for  traffic  early  in 
the  year  1908.  while  there  is  no  experience  to  found  an  opinion  on 
and  no  good  reason  to  believe  that  the  eye-bar  bridge  could  be 
completed  before  the  year  1910. 

The  Manhattan  Bridge  as  designed  will,  I  believe,  be  one  of  the 
handsomest  bridges  that  has  ever  been  built   in   the  world,  and   I 
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believe  that  it  will  be  built  at  less  cost  and  in  less  time  than  any 
other  structure  of  corresponding  magnitude. 

The  wildest  vagaries  of  vigorous  imaginations  and  concentrated 
prejudices  have  led  the  uninformed  to  entertain  and  utter  malevo- 
lent and  iniquitous  statements  as  to  the  motives  for  changing  the 
plans  for  this  bridge.  These  expressions,  however,  have  not  de- 
terred me  from  the  performance  of  what  I  believed  to  l)e  the  clear, 
clean  duty  of  building  this  bridge  on  a  recognized  type  of  construc- 
tion and  reniovin.g  it  as  far  as  possilile  from  the  realm  of  untried 
experiment. 

The  work  on  the  erection  of  the  steel  superstructure  of  the 
Blackwell's  Island  Bridge  has  commenced  and  will  reach  an  ad- 
vanced stage  during  the  coming  year.  More  land  must  be  taken 
on  the  Manhattan  side  to  provide  for  terminals  at  that  point,  and 
these  terminals  must  be  studied  with  great  care.  On  the  Queens 
side  we  should  have  more  width  of  land  for  the  approaches,  and 
although  not  now  perhaps  directly  within  the  jurisdiction  of  this 
department,    provision    should    be    made    for    carrying    a    viaduct. 
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bridges  over  the  river  can  never  be  very  large,  the  excessive  co.st  and 
the  vast  areas  of  real  estate  taken  from  private  utilities  and  from 
the  assessment  rolls  dictate  that  the  number  of  such  bridges  shall 
not  be  excessive.  Tunnels  can  be  built  quicker  and  cheaper  than 
bridges  and  are  the  normal  agencies  for  the  passage,  of  subways 
across  the  river.  We  cannot,  however,  put  our  highways  in  tunnels, 
and  the  great  bridges  should  be  used  to  their  maximum  capacity 
for  highway  purposes.  They  should  provide  for  the  sate  and  ex- 
peditious transit  of  vehicles  and  of  surface  cars.  More  people 
traveled  in  surface  cars  in  New  York  City  last  year  than  in  the 
elevated  railroad  cars,  and  even  with  the  multiplication  of  subways 
the  surface  cars  must  still  be  used,  certainly  for  many  years,  for 
transit  over  the  East  river,  and  these  cars  can  be  run  most  easily 
and  most  conveniently  over  the  bridges.  The  discharge  of  passen- 
gers from  the  surface  cars  at  the  termini  of  the  bridges  is  quite 
as  objectionable  as  from  the  elevated  railways,  and  careful  con- 
sideration should  be  given  to  a  wise  distribution  and  collection  of  all 
railroad  passengers  over  the  bridges.  The  Boston  Suliway  was 
built  exclusively  for  the  use  of  surface  cars,  and  the  old  Hudson 
River  Tunnel  is  being  completed  for  the  same  service.  There  is  no 
valid  reason  why  the  surface  cars  over  all  the  bridges  from  Brook- 
lyn and  Queens  should  not  pass  into  subways  in  Manhattan  and 
thus  secure  a  wider,  safer  and  more  expeditious  distribution  and 
collection  of  passengers  for  tne  surface  cars. 

The  basement  of  the  Centre  Street  Station  could  he  used  for  an 
intermediate  collecting  and  distributing  station  for  Brooklyn  sur- 
face cars,  safer  and  more  convenient  than  the  present  loop  ter- 
minal;   and   an   underground   station   could   be   easily   built  at   the 
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To  Manhattan     114571 

To  BrooM/yn         83  910 

Total  both  ways     13  8481 


p-m. 
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To  8roof</yn 


t9889 
16766 


Diagram  Showing   Passenger  Travel  by  Half  Hours  on   the  Bridge 
Railway. 
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Diagram    Showing    Bridge    Railway   Car    Service    Round    Trips    by 
Half  Hours. 

preferably  as  an  approach  to  this  bridge,  across  the  low  ground  of 
Jackson  avenue  and  the  extensive  railroad  yard  which  the  Pennsyl- 
vania Railroad  is  building  at  this  point.  This  is  a  matter  of  the 
very  greatest  importance,  not  especially  to  Long  Island  City,  but  to 
millions  of  people  who  must  eventually  reside  in  the  Borough  of 
Queens,  between  Long  Island  City  and  the  easterly  boundaries  of 
the  borough. 

Realizing  that  bridges  of  this  character  cost  immense  sums  of 
money,  and  are  not  likely  to  be  easily  duplicated,  and  in  view  of 
the  fact  that  the  large  bridges  should  be  given  the  greatest  capacity 
possible,  I  have  thought  it  advisable,  at  a  slight  increase  only  in 
cost,  to  recommend  the  construction  of  this  bridge  so  as  to  provide 
for  the  addition  of  two  elevated  railroad  tracks  in  the  future,  in 
case  it  should  be  deemed  necessary  to  build  them. 

The  studies  of  the  Department  of  Bridges  and  of  the  Rapid 
Transit  Commission  as  to  connections  for  or  with  the  bridges  over 
the  East  river  have  been  devoted  almost  exclusively  to  elevated  or 
train  service.     It  should  be  remembered   that  the  number  of  great 
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Manhattan  terminal  of  the  Williamsburg  Bridge  which  would  con- 
veniently accommodate  and  shelter  the  passengers  from  the  surface 
cars  and  at  the  same  time  provide  for  the  extension  of  the  surface 
lines  across  or  up  or  down  town  in  Manhattan,  as  is  now  proposed 
for  the  surface  cars  through  the  old  Hudson  River  Terminal  from 
.Jersey  City. 

The  concentration  upon  the  Brooklyn  Bridge  of  most  of  the 
passenger  travel  between  the  boroughs  of  Manhattan  and  Brooklyn 
has  developed  abnormal  traffic  conditions  that,  in  the  rush  hours 
tax  every  means  of  travel;  and  whenever  the  slightest  opportunity 
is  afforded  or  facilities  provided  the  volume  of  traffic  rapidly  ex- 
pands to  the  limit.  When  through  surface  car  and  elevated  rail- 
road train  service  was  established  upon  the  Bridge  in  the  year  1898 
the  detail  passenger  travel  rapidly  increased  to  more  than  double 
that  of  the  previous  year.  The  increase  was  due,  to  a  large  extent, 
to  the  stipulation  in  the  leases  that  the  railroad  companies  must 
include  passage  over  the  Bridge  as  a  portion  of  a  continuous  route 
on  which   a   single  fare   is  charged.     A  count   made  November  10, 
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1897,  when  the  Bridge  railway  (then  the  only  means  of  transpor- 
tation upon  the  Bridge)  was  operated  by  the  Trustees  of  the  New 
York  and  Brooklyn  Bridge,  showed  a  total  of  144.509  passengers 
carried  in  twenty-four  hours.  A  similar  count  made  by  the  Brooklyn 
Heights  Railroad  Company  in  October  17.  1901.  showed  a  total  of 
356.976  passengers  carried  on  Bridge  railroad  and  In  surface  cars. 

When  the  counts  were  made  by  the  Brooklyn  Heights  Railroad 
Company,  in  1904.  employees  of  the  Department  of  Bridges  also 
made  a  record  of  the  people  that  crossed  the  Bridge  on  the  prom- 
enade and  in  vehicles.  The  following  table  shows  the  total  num- 
ber of  people  and  direction  of  travel  on  the  Bridge  railway,  in  sur- 
face cars  and  vehicles  and  on  the  promenade,  October  17,  1904: 

. To , 

Manhat-     Brook- 
rassengers :  tan.  lyn.  TotaL 

In  surface  cars   75.974       82.521     15S.495 

Elev.  R.R..  on  bridge  cars  or  on  through  trains.l00.798       71.998     172.796 
I-ocal  Bridge   13,773       11.912       25.6So 

Totals 190.545     166.431     356.976 

Foot  passengers  on  promenade   9.207         5.278       14.4S5 

People  in  vehicles    1.773  1.541  3,314 

Grand  totals    201.525     173.250     374.775 

The  train  service  on  the  Bridge  railroad  in  the  morning  from 
6  a.  m.  to  10  a.  m..  and  in  the  evening  from  4  p.  m.  to  7  p.  m.  each 
weekuay.  consists  of  four-car  Bridge  trains,  hauled  across  by  cable 
and  switched  from  the  incoming  to  the  outgoing  platforms  by  elec- 
tric power.  At  all  other  hours  of  the  day  and  night,  and  on  Sun- 
days, the  train  service  consists  entirely  of  through  elevated  rail- 
road trains,  operated  over  the  Bridge  by  electric  power,  from  ten 
different  lines  of  the  Brooklyn  Rapid  Transit  system.  Local  pas- 
sengers are  cairied  from  Manhattan  in  the  rear  car  of  all  trains  that 
load  at  the  westerly  platforms.  The  majority  of  the  passengers  that 
cross  the  Bridge  each  weekday  on  the  Bridge  railroad  are  carried  in 
Bridge  cars,  transferring  to  or  from  elevated  railway  trains  at  the 
Brooklyn  terminal.  The  average  weekday  passenger  travel,  de- 
termined by  several  counts  made  during  the  months  of  October. 
November  and  December  of  the  year  1904,  is  about  108,400  passen- 
gers carried  from  Brooklyn  to  Manhattan;  of  this  number  about 
78.700.  or  72.5  per  cent.,  are  carried  in  Bridge  cars:  and  of  about 
92.200  passengers  carried  from  Manhattan  to  Brooklyn,  about  67.- 
800,  or  73.5  per  cent.,  are  carried  in  the  Bridge  cars.  In  two  hours, 
between  7  a.  m.  and  9  a.  m.  of  each  weekday.  52.000  passengers,  or 
about  48  per  cent,  of  the  dally  average,  are  carried  from  Brooklyn 
to  Manhattan  in  Bridge  cars:  and  in  one  and  one-half  hours,  from 
5  p.  m.  to  6.30  p.  m..  about  48.000  passengers,  or  about  52  per  cent, 
of  the  daily  average,  are  carried  from  Manhattan  to  Brooklyn. 

In  the  evening  rush  hours  four-car  Bridge  trains  are  run  at  in- 
tervals averaging  about  one  minute,  or  at  the  rate  of  240  cars  per 
hour:  during  the  busiest  hours  the  elevated  railroad  train  service 
on  all  lines  to  the  Bridge  terminal  consists  of  79  trains,  or  about  400 
cars  per  hour. 

The  diagrams  which  follow  show  the  number  by  half  hours  of 
passengers  in  trolley  and  bridge  cars  in  a  day  of  24  hours.  Also 
the  number  by  half  hours  of  cars  operated.  A  study  of  these  dia- 
grams will  give  some  idea  of  the  enormous  amount  of  traffic  which 
has  to  be  cared  for  during  the  rush  hours. 


per  mile.  From  Summit  to  La  Junta,  about  100  miles,  the  descent 
is  rapid,  the  elevation  of  La  Junta  being  4,045  ft.  A  hot  box  on 
the  dining  car  caused  delays  amounting  to  12  minutes  on  this 
division.  Up  to  this  point  the  locomotives  had  been  ten-wheel. 
Prairie  and  Pacific  types.  From  La  Junta  to  Chicago  four-cylinder 
balanced  compounds  were  used  on  every  division,  with  one  excep- 
tion. The  next  division,  the  Western.  355  miles,  was  covered  at 
the  rate  of  60  m.p.h.,  the  delays  amounting  to  30  minutes.  Near 
Kent,  Kan.,  the  balanced  compound  drawing  the  train  broke  a  side 
rod  and  knocked  out  a  cylinder  head.  Train  No.  8  was  passed  at 
Kent  and  its  engine,  a  Prairie  type,  taken  to  Newton.  The  fastest 
time  was  made  between  Deerfield  and  Sherlock,  8.1  miles,  which  is 
recorded  as  having  been  traversed  in  6  mins.,  or  at  the  rate  of  81 
m.p.h,;  between  Spearville  and  Offerle,  11.4  miles,  the  time  is  given 
as  8  mins.,  or  at  85.5  m.p.h. 

The  Middle  division,  from  Newton  to  Emporia,  Kan.,  is  only 
73.1  miles  long,  and  it  was  traversed  without  a  stop  in  70  mins.,  or 
at  the  rate  of  62.6  m.p.h.  The  Eastern  division  to  Argentine,  124 
miles,  required  130  mins.,  but  15  mins.  of  this  was  lost  on  account 
of  slow  orders  over  bridges  being  repaired,  and  through  yards. 
Lake  View  to  Lawrence,  7.5  miles,  was  covered  at  the  rate  of 
75  m.p.h.  From  Kansas  City  to  Ft.  Madison,  Iowa,  the  Missouri 
division,  the  average  speed  was  53.04  m.p.h.  for  the  221  miles. 
There  were  no  delays  except  to  change  engines.  One  mile  be- 
tween Noroorne  and  CarroUton,  Mo.,  is  recorded  as  having  been 
made  in  40  sees.,  or  at  the  rate  of  90  m.p.h.  The  fastest  long  run 
in  the  whole  journey  was  made  on  the  last  division,  the  Illinois. 
The  distance  was  236.8  miles,  which  was  covered  in  238  mins.,  or 
at  a  rate  of  59.7  m.p.h.  On  this  division,  the  2.8  miles  from  Cam- 
eron to  Surrey  is  recorded  as  having  been  made  in  1  min.  35  sees., 
or  at  the  rate  of  106.1  m.p.h. 


Record  of  the  "Scott  Special"  of  the  Santa   Fe. 


The  transponation  department  of  the  Atchison,  Topeka  &  Santa 
Fe  has  compiled  a  record  of  the  run  of  the  '"Scott  Special,"  which 
made  the  record-breaking  run  from  Los  Angeles  to  Chicago  on 
the  9th.  10th  and  llih  of  July  last.  The  train  consisted  of  a  bag- 
gage car.  a  diner  and  a  sleeper,  the  total  weight  of  the  three  be'ing 
338  tons.  The  elapsed  time  was  44  hrs.  54  mins..  and  the  total 
distance  2.246  miles,  so  that  the  average  rate  was  50  m.p.h.  The 
delays  amounted  to  137  mins..  making  the  actual  running  time  42 
hrs.  37  mins..  and  the  average  rate  of  speed  52.7  m.p.h. 

The  train  left  Los  Angeles  at  1  o'clock  p.m..  Pacific  time,  and 
made  the  run  over  the  Los  Angeles  division  of  141.1  miles  in  175 
minutes.  12  of  which  were  lost  in  delays.  From  San  Bernardino 
to  Summit.  25  miles,  a  helper  engine  was  used,  the  adverse  grade 
being  158  ft.  per  mile  part  of  the  way  and  116  ft.  the  rest.  The 
average  speed  over  the  division  was  48.3  m.p.h.  The  Arizona  divi- 
sion, 318  miles,  was  covered  in  411  minutes.  20  minutes  of  which 
is  accounted  for  by  delays.  The  average  speed  was  46.4  m.p.h. 
The  fastest  time  was  between  Newberry  and  Lavic.  23.2  miles  in 
35  mins..  which  was  down  grade  part  of  the  way  and  against  a  53-ft. 
grade  the  remainder:  also  between  GotEs  and  Ibis.  16.9  miles  in  16 
mins..  which  was  practically  all  down  grade,  with  some  21  ft.  ad- 
verse grades.  At  Needles  a  change  of  engines  was  made  in  the 
remarkably  short  time  of  one  minute. 

The  Albuquerque  division  of  429  miles  was  covered  at  the  rate 
of  44.5  m.p.h.  The  larger  part  of  this  was  mountain  climbing,  with 
ruling  grades  of  95  ft.  per  mile.  On  the  New  Mexico  division. 
.\lbuquerque  to  La  Junta.  348  miles,  the  average  speed  was  45.8 
m.p.h.  On  this  division  is  the  famous  Raton  Pass,  the  elevation 
of  the   summit   being  7.608    ft.     The  heaviest    grades    were  175   ft. 


Railroad  Shop  Tools. 
(.Conlinued.) 

M1LI_IXG    MACHINES. 

Milling  machines  have  been  in  use  for  many  years  in  manufac- 
turing plants.  At  first  they  were  used  for  making  small  machine 
parts,  such  as  parts  for  firearms,  sewing  machines,  clocks,  etc. 
Their  ability  to  do  this  class  of  work  accurately  and  rapidly  sug- 
gested to  the  machine  tool  makers  that  a  wider  field  of  work  was 
open  to  this  type  of  machine.  Larger  and  more  powerful  designs 
of  milling  machines  were  then  made  and  were  principally  used  for 


ini 

Fig.  1 — The  Ingersoli  36-in.  x  16-ft,  Milling   Machine. 

tool  room  work  and  for  the  heavier  parts  of  small  machines.  The 
first  use  to  which  this  type  of  machine  was  put  in  railroad  shops 
was  in  the  tool  room,  but  gradually  the  machine  tool  makers  in- 
creased the  sizes,  until  to-day  the  milling  machine  forms  a  most 
important  factor  in  the  equipment  of  all  large  machine  shops  where 
heavy  work  is  done.  For  the  past  few  years  the  milling  machine 
has  rapidly  increased  in  popularity  among  railroad  shop  men  and 
now  many  machine  tool  makers  are  making  milling  machines  es- 
pecially designed   for  locomotive  work.     These  machines  are  made 
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in  many  different  designs,  including  universal  milling  machines, 
vertical  milling  machines,  horizontal  milling  machines,  plain  mill- 
ing machines,  etc.  The  principal  uses  to  which  they  are  put  in 
locomotive  and  railroad  repair  shops  are  for  milling  side-rods,  driv- 
i.ng  boxes,  truck  boxes,  motion  work,  etc.  In  many  cases  they  are 
a  far  superior  tool  for  this  class  of  work  than  is  the  planer.  By 
using  specially  formed  tools  and  gang-cutters  in  connection  with 
milling  machines  remarkable  results  can  be  attained  in  but  a  very 
short  time  as  compared  to  the  time  it  would  take  to  do  the  same 
work  on  almost  any  other  type  of  machine.  The  accompanying 
illustrations  show  some  heavy  milling  machines  which  are  particu- 
1,  2  and  3  are  made  by  the  Ingersoll  Milling  Machine  Co.,  Rock- 
ford,   111.     Pig.  1  is  a  3B-in.  x  16-ft.  heavy  type  horizontal  spindle 


Fig.  2 — The  Ingersoll  24-in.  Standard  Type  of  Horizontal  Milling 
Machine. 

machine,  which  is  used  for  milling  side-rods  and  for  miscellaneous 
work.  The  main  housing  is  27  in.  wide  on  the  face  and  48  in. 
deep.  The  driving  gear  is  36  in.  in  diameter  with  a  4  in.  face 
and  ^  2  in.  pitch.  The  table  has  a  working  surface  36  in.  wide 
by  16  ft.  between  the  pockets,  and  is  provided  with  a  positive  feed 
in  both  directions.  All  driving  gears  are  contained  in  a  gear  box 
on  the  right-hand  side  of  the  machine.  The  horizontal  head  has  a 
vertical  feed  on  the  housiug,  and  the  left-hand  housing  can  be 
removed  as  well  as  can  the  top  brace.  By  removing  the  above 
parts  the  machine  can  be  used  for  milling  the  ends  of  very  long 
pieces.  The  illustration  shows  this  machine  fitted  with  a  36-in. 
slabbing  cutter  cutting  steel  side-rod  forgings.  The  surface  of  the 
forgings  is  approximately  20  in.  wide:  the  depth  of  cut  is  %  in., 
and  the  feed  is  3ij    in.  per  minute.     This  machine   is  driven  by  a 


Fig.   3 — The   Ingersoll   50-in.   Heavy  Type  of  Duplex   Milling 
Machine. 

24  h.p.  motor.  Fig.  2  shows  a  24  in.  standard  horizontal  type  of 
milling  machine.  For  light  general  repair  work  this  is  a  very 
useful  machine.  The  table  is  24  in.  wide  by  12  ft.  between  the 
pockets.  It  has  positive  feed  in  either  direction  and  the  cross  rail 
is  counterbalanced  and  can  be  raised  or  lowered  by  both  hand  and 
power.  When  motor  driven  it  requires  a  IV,  h.p.  motor.  Fig.  3 
shows  a  50  in.  heavy  type  duplex  horizontal  spindle  machine.  This 
machine  is  very  powerful  and  will  take  extremely  heavy  cuts.  It 
is  especially  adapted  for  milling  driving  boxes  and  truck  boxes 
and  for  taking  heavy  cuts  on  side-rods.  The  table  is  48  in.  wide 
by  16  ft.  between  the  pockets,  and  like  the  other  two  machines 
is  provided  with  positive  feed  in  either  direction.  The  spindles  are 
of  large  diameter  and  the  spindle  gears  and  driving  gears  are  of 
steel    throughout.     The   gear   changes   are   made    In   the   gear   box. 


which  is  shown  on  the  right-hand  side  of  the  machine.  In  paneling 
side  rods  two  rods  can  be  put  on  lihe  machine  side  by  side  and  in- 
dependent cutters  can  be  fitted  on  the  shank  arbors  in  each  head. 
Each  head  has  an  automatic  down  feed,  so  that  the  sinking-in  cut 
for  paneling  the  rods  can  be  taken  and  when  the  proper  depth  of 
cut  is  obtained  the  table  feed  can  be  started  up  without  losing  any 
time.  This  machine  is  fitted  when  motor  driven  with  a  50  h.p. 
motor  and  two  main  side-rods  can  be  paneled  to  the  full  depth  of 
cut  at  one  time  with  a  very  fast  feed. 

(To  be  continued.) 


Passenger  Coach    Yards.* 


Professor  Oder  and  Ur.  Blum  have  compiled  in  pamphlet  form 
the  result  of  their  studies,  directed  especially  to  German  and  Amer- 
ican practice,  in  the  design  and  arrangement  of  yards  for  facili- 
tating the  care  of  passenger  coaches,  and  the  making  up  of  pas- 
senger trains.  The  pamphlet  is  illustrated  with  a  numlier  of  dia- 
grams, but  these  are  scarcely  important  enough  for  reproduction, 
in  their  relation  to  American  practice. 

Passenger  coach  yards  serve  for  the  reception  of  incoming 
trains  as  well  as  for  the  execution  of  all  work  necessary  before 
starting  new  trains,  and,  as  a  rule,  such  yards  are  required  at 
places  where  passenger  trains  have  to  be  made  up,  that  is,  in  large 
cities  and  at  terminal  stations.  The  make  up  of  passenger  trains 
is  complicated  by  the  necessity  of  arranging  mail,  baggage,  sleep- 
ing and  dining  cars,  etc..  in  a  certain  inflexible  order.  One  of  the 
safety  precautions  most  commonly  applied,  is  to  have  an  empty 
car  between  the  engine  and  the  first  passenger  coach.  In  many 
cases  the  luggage  car  or  the  mail  car  is  used  as  a  protecting  car. 
Furthermore,  for  express  trains,  only  new  or  very  well  kept  cars 
can  be  used,  and  care  must  be  taken  that  the  heavier  cars  are  in 
front  and  the  lighter  car.s  in  the  rear  of  the  train. 

In  loading  and  unloading,  passenger  traffic,  which  takes  care 
of  itself,  has  a  great  advantage  over  freight  traffic,  but  In  train 
despatching  the  reverse  is  true,  because  freight  cars  can  be  loaded 
before  the  train  is  made  up,  while  passenger  trains  have  to  be 
ready  to  start  before  they  receive  their  passengers.  But  passenger 
trains  have  a  much  more  uniform  composition  than  freight  trains, 
and  German  practice  classifies  the  cars  in  each  train  as  follows: 

1.  Trunk,  or  through  cars  (Stammwagen)  which  continue  in 
the  train  during  Its  entire  run. 

2.  Course,  or  set-out  cars,  which  run  only  a  portion  of  the 
distance. 

3.  Auxiliary  cars,  which  are  used  to  supplement  either  of  the 
other  kinds. 

A  large  number  of  trains,  especiall.v  in  local  and  suburban  runs, 
are  read.v  again  for  service  almost  immediately  after  arrival,  requir- 
ing no  changes  at  all,  or  only  insignificant  ones,  and  these  make 
no  use  of  the  yard.  This  is  also  true  of  a  considerable  number 
of  through  express  trains,  where  the  arrangement  of  cars  can  re- 
main undisturbed,  except  that  in  German  practice  the  protection 
car  behind  the  engine  must  always  be  changed;  but  at  terminal 
stations  it  is  frequently  necessary  to  make  such  changes  in  a  train 
that  a  make-up  yard  proves  very  convenient,  although  a  loop  or  a 
Y  track  often  suffices  to  bring  the  train  into  the  proper  shape. 
The  problem  of  making  up  a  new  train  from  cars  taken  from  several 
other  trains,  constantly  recurring  in  freight  practice,  is  compara- 
tively seldom  found  in  passenger  service,  although  passenger  trains 
frequently  require  the  addition  of  cars  to  provide  for  heavier  traf- 
fic, and  mail,  express  and  dining  cars  have  often  to  be  changed. 
All  special  trains  must,  however,  be  made  up  new.  and  regular  trains 
are  often  altered  when  extras  or  additional  sections  are  used  to 
carry  a  heavy  fiuctuating  traffic. 

When  passenger  trains  have  been  emptied  of  travelers  and 
drawn  either  by  the  road  engine  or  by  a  switch  engine  Into  the 
make-up  yard,  mail  and  express  cars  must  be  separated  from  the 
others  and  taken  to  the  place  provided  for  them.  Then  the  remain- 
ing cars  must  be  arranged  In  the  way  in  which  they  are  to  go 
out  with  the  next  train,  and  they  must  be  cleaned,  charged  with 
gas  and  provided  with  the  necessary  appliances.  To  facilitate  this 
work  each  make-up  yard  should  have  the  following  tracks  and  ar- 
rangements: 

(1.)  Ladder  tracks  to  provide  for  trains  leaving  the  station 
platform   for   the  yard   and  arriving   from  the  yard. 

(2.)     Classification  tracks  for  separating  and  re-making  trains. 

(3.)     Car-sheds  with  the  necessary  tracks  to  reach  them. 

(4.)  Make-up  tracks  for  "trains  de  luxe"  and  for  dining  and 
sleeping  cars. 

(5.)  Storage  tracks  to  provide  ordinary  coaches  for  fluctuat- 
ing traffic. 

(6.)     Tracks  for  the  storage  of  set-out  and  additional  cars. 

(7.)  Switch  tracks  for  the  exchange  of  cars  with  the  freight 
yard. 

The  designer  of  a  passenger  coach  yard  must  aim  to  obtain  the 

♦Abstellbahnhofe  ( BetrlebsbahnhOfe  fiir  den  Personenverkehr.)  von  M. 
Oder.  Professor  an  der  Konigl  Techn.  Hochscbule  zu  Danzig  und  Dr.-Ing.  O. 
Blum,  Reglernngs-Baumeister  in  Berlin.     WUhelm  Gmat  &  Sobn,  Berlin,  1904. 
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highest  efficiency  without  diminishing  safety;  specifically,  he  must 
provide  for  ready  enlargement  in  the  case  of  increased  traffic,  and 
study  out  the  best  possible  arrangement  of  the  connections  between 
the  yard  and  the  station  platform.  At  large  stations  this  connection 
requires  several  tracks  and  it  is  often  a  source  of  trouble,  especially 
where  there  is  dense  traffic,  to  have  the  main  tracks  serve  as  part 
of  the  communication  between  the  yard  and  the  station  platforms, 
although  this  is  in  many  cases  unavoidable.  It  is  essential  not  only 
that  all  parts  of  a  yard  be  so  built  as  to  avoid  superfluous  move- 
ments, but  also  that  they  be  arranged  in  such  a  way  that  no  opera- 
tion is  likely  to  disturb  another  one.  If  several  switch  engines  have 
to  work  in  one  yard,  independent  groups  of  tracks  should  be  pro- 
vided for  each  one. 

So  far  as  design  is  concerned,  it  cannot  be  too  strongly  empha- 
sized that  a  uniform  and  coherent  arrangement  is  more  important 
tor  a  coach  yard  than  for  other  yards  or  stations.  It  is  not  suf- 
ficient to  reserve  a  certain  space  against  the  contingency  of  future 
enlargement,  but  this  enlargement  should  be  designed  and  provided 
for  when  the  yard  is  first  built.  In  case  a  yard  is  not  sufficient  for 
the  traffic,  it  is  generally  not  desirable  to  add  further  groups  of 
tracks  in  order  to  increase  its  efficiency,  but  it  will  probably  be 
better  in  most  cases  to  change  the  whole  track  arrangement.  In 
determining  the  number  and  total  length  of  the  tracks  in  a  coach 
yard  it  is  best  to  make  an  imaginary  schedule  containing  the  maxi- 
mum number  of  trains  to  be  handled  at  a  given  station.  In  no 
case  should  it  be  attempted  to  reduce  the  length  of  yard  tracks 
and  build  larger  platform  tracks  instead,  for  platform  tracks  are 
always  more  expensive  than  yard  tracks,  and  require  more  space, 
as  the  platform  must  be  considered  and  a  certain  number  of  safety 
devices  and  constructional  arrangements  will  be  necessary,  which 
are  apt  to  cost  much  more  than  those  of  a  yard.  Moreover,  every 
platform  track  renders  the  whole  plant  more  complicated  and  neces- 
sitates, especially  at  terminal  stations,  an  increase  in  size  of  the 
station  building.  Furthermore,  cleanliness  and  the  general  condi- 
tion of  the  air  are  greatly  impaired  if  trains  have  to  be  cleaned 
and  provided  with  gas  within  the  station  building. 

Coach  tracks  are  generally  united  in  a  bundle,  as  this  makes 
supervision  easier,  and  the  pipings  for  gas,  steam  (for  preliminary 
heating),  compressed  air  and  water  can  be  shorter. 

The  so-called  classification  tracks  have  in  Germany  generally  a 
total  length  of  at  least  275  yards,  while  the  length  of  each  yard 
track  is  at  least  44  yards.  As  it  can  happen  ver.v  easily  that  cars 
have  to  be  turned  round,  a  turntable  has  to  be  provided  for.  which, 
in  most  cases,  will  suitably  be  located  in  the  vicinity  of  the  clas- 
sification tracks.  In  America  a  turntable  is  regarded  indispensable 
in  case  there  is  no  Y  track.  Car  sheds  serve  for  the  protection  of 
the  more  expensive  rolling  stock  against  deterioration  by  climatic 
influences  when  out  of  commission. 

Make-up  tracks  for  Pullman,  dining  and  sleeping  cars  are  de- 
sirable, because  these  trains  and  cars  require  special  treatment  and 
have  therefore  to  be  so  placed  as  not  to  be  affected  by  the  switch- 
ing of  the  other  cars,  In  order  to  facilitate  loading  provisions,  ice, 
laundry,  etc.,  by  persons  not  employed  by  the  railroad  company. 
It  is  advisable  to  build  these  tracks  at  a  place  where  they  may 
easily  be  reached  from  outside  the  station.  A  much  larger  space  is 
required  for  storage  tracks  for  those  cars  which  are  not  in  com- 
mission during  the  time  of  slack  service,  because  a  considerably 
greater  number  of  passenger  coaches,  mail  and  express  cars  are  at- 
tached to  a  station  than  are  regularly  used.  Generally  speaking, 
storage  tracks  for  set-out  and  additional  cars  have  to  be  near  the 
station  platforms,  as  the  latter  class  especially  is  often  added  to 
the  train  at  the  last  moment. 

Switch  tracks  sei've  for  the  exchange  of  cars  between  the  sta- 
tion and  freight  yard  on  one  side  and  the  switching  station  on  the 
other  side.  The  latter  is  especially  important  at  large  stations,  and 
includes: 

(1.)  Extra  passenger  coaches  which  have  been  used  on  sched- 
uled trains  and  brought  back  to  their  home  station  in  freight  trains. 

(2.)  Passenger  coaches  which  have  been  used  for  making  up 
special  trains  and  which  cannot  he  brought  back  together  to  the 
home  station. 

13.)     Freight  cars  for  express,  animal  or  mail  transport. 

(4.)  Freight  cars  carrying  supplies  for  yard  or  station,  as  for 
instance  coal.  oil.  etc. 

(5.)  Freight  cars  tor  private  tracks  which  are  only  accessible 
from  yard  or  station. 

(6.)  Passenger  coaches  which  go  to  or  come  from  the  repair 
shop,  in  case  there  is  no  immediate  communication  between  make- 
up yard  and  repair  shop. 

The  administration  of  the  German  postal  service  has  the  right 
of  adding  one  mail  car  to  ever.v  scheduled  train,  and  passenger 
trains  are.  of  course,  mostly  used  for  this  purpose,  but  as  .loading 
and  unloading  of  mail  often  delays  the  trains  considerably,  and  mail 
cars  are  liable  to  increase  the  weight  of  these  trains,  there  has 
been  a  tendency  to  forward  mail  in  special  postal  trains.  But  this 
practice  has  not\et  been  adopted  generally.  At  most  stations,  mail 
is  put  into  the  c^  or  taken  out  of  it  directly  on  the  station  plat- 
form, but  at  those \\tations  where  mail  cars  have  to  be  added  to  or 


taken  away  from  a  train,  this  is  not  the  case.  All  mail  is  arranged 
in  a  definite  and  very  exact  order  in  these  cars,  and,  as  such  treat- 
ment requires  much  time,  it  cannot  be  done  during  the  short  space 
of  time  which  a  train  remains  at  the  station  platform;  for  this 
reason  special  tracks  for  mail  cars  have  to  be  provided  for  at 
many  stations.  Express  goods  have  so  far  mostly  been  forwarded 
by  passenger  trains  in  Germany,  but  as  this  often  necessitates  delay 
an  attempt  has  been  made  to  provide  special  trains  carrying  express 
goods  whenever  this  has  been  justified  by  the  amount  of  business. 
In  North  America  conditions  are  entirely  different,  because  the  ex- 
press traflSc  is  handled  by  express  companies  and  not  by  the  postal 
service. 

It  is  very  desirable  that  roundhouses  should  have  direct  com- 
munication with  the  station  platforms,  but  if  this  cannot  be  ar- 
ranged, special  care  ought  to  be  taken  that  roundhouses  do  not 
interfere  with  the  make-up  yard  or  divide  it  into  several  parts, 
as  this  would  make  subsequent  enlargement  difficult.  Coach  yards 
require  various  kinds  of  special  equipment,  such  as  water  stations, 
compressed  air  appliances,  etc.  These  should  be  placed  between  the 
tracks  so  as  to  be  readily  accessible  on  both  sides. 

At  a  terminal  station  used  by  only  one  line,  undoubtedly  the 
best  arrangement,  as  far  as  management  goes,  is  to  have  the  make- 
up yard  placed  between  the  main  passenger  tracks.  From  the  con- 
structor's point  of  view  such  a  design  might  give  great  difficulties. 
For  instance,  the  expansion  of  the  yard  under  these  circumstances 
is  nearly  impossible;  moreover,  there  are  corners  of  little  utility, 
and  in  many  cases  it  is  difficult  to  reach  the  mail  and  express  tracks 
from  outside.  Generally  speaking,  it  is  best  to  have  the  freight  yard 
and  the  make-up  yard  at  the  same  side  of  the  main  tracks,  as  the 
traffic  between  these  two  can  thus  be  handled  very  easily  and  with- 
out crossing  the  main  tracks. 

If  several  lines  come  to  an  end  at  a  terminal  station,  as  for 
instance  at  the  Broad  Street  Station  in  West  Philadelphia,  many 
trains  will  leave  the  station  without  undergoing  material  changes. 
A  rather  complicated  station  of  this  kind  is  the  new  station  at 
Altona.  near  Hamburg,  where  there  is  a  considerable  interurban, 
suburban  and  long  distance  traffic.  The  outer  platforms  of  those 
reserved  for  the  long  distance  traffic  serve  specially  to  accommodate 
trains  which  are  passing  through,  while  the  inner  platforms  are 
provided  for  trains  beginning  or  ending  their  run  at  Altona.  This 
arrangement  has  been  chosen  as  it  diminishes  the  interference  of 
incoming  and  outgoing  trains  with  each  other  and  offers  the  greatest 
safety  for  all  movements  to  and   from  the  make-up  yard. 

Terminal  stations  have  certain  obvious  disadvantages  which 
are  known  to  every  railroad  man.  One  of  the  best  ways  of  avoid- 
ing these  disadvantages — a  device  which  is  used  very  often  and 
was  known  in  the  earliest  days  of  railroad  practice,  is  to  arrange 
the  tracks  in  form  of  a  loop.  This  is  very  practicable  for  inter- 
urban and  suburban  trains,  but  for  long  distance  trains,  a  loop  has 
generally  to  be  so  wide  that  difficulties  of  another  character  will 
arise,  such  as  scarcity  of  space,  high  cost  of  ground,  etc.  It  is  some- 
times impossible,  especially  in  large  cities,  to  avoid  terminal  sta- 
tions, but  this  should  always  be  done  at  stations  with  through  traffic, 
even  if  there  are  many  trains  which  start  from  or  begin  at  this 
station,  by  providing  for  a  conveniently  located  coach  yard. 


Foreign  Railroad  Notes. 


The  insufficiency  of  the  rolling  stock  of  the  Russian  railroads 
is  so  great  that  it  is  said  that  the  government  contemplates  giving 
permission  to  order  cars  and  locomotives  from  foreign  works. 


The  Austrian  tax  on  railroad  tickets,  which  went  into  effect 
Jan,  1,  ISO:?,  yielded  the  government  in  that  year  $3,324,019  at  an 
expense  of  $41 — the  cost  of  collecting  falling  on  the  railroads. 

The  highest  salary  paid  to  any  officer  of  the  Swiss  State  Rail- 
roads is  $3,000.  No  such  salaries  were  paid  in  the  Swiss  service 
until  recently:  and  it  is  only  this  year  that  the  chief  justice  of  the 
Supreme  Court  had  his  salary  raised  from  $2,400  to  $2,800. 


An  electric  railroad  from  Lake  Geneva  at  Montreux  across  moun- 
tains to  the  Bernese  Oberland,  connecting  with  interlaken.  a  dis- 
tance of  37  miles,  was  opened  in  the  first  week  of  July.  This  is  the 
longest  electric  railroad  in  Switzerland,  and  for  scenery  must  be 
one  of  the  most  remarkable  in  the  world.  It  has  grades  as  steep 
as  348  ft.  per  mile,  all  on  the  six  miles  of  the  road  nearest  Lake 
Geneva.  It  is  w-orked  with  motors  developing  SO  h.p.  with  a  tension 
of  750  volts.     (See  also  page  228.) 

The  Italian  government  maintains  an  inspection  of  the  corpora- 
tion railroads  of  the  country,  which  have  now  about  3.500  miles  of 
road.  Since  it  took  over  its  own  roads,  it  has  reduced  the  number 
of  inspection  offices  to  10.  Besides  overseeing  the  operation  of  the 
private  railroads,  these  offices  examine  and  report  upon  requests  for 
charters  for  new  lines,  conduct  negotiations  for  the  acquirement  of 
lines  by  the  state,  control  the  expenditures  for  new  constructions 
by  the  state,  etc. 
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Friday,  September  15,  1905. 


It  is  reported  from  Washington  that  Senator  Elliins  will  draft 
a  railroad  regulation  bill  for  the  next  session  of  Congress.  This 
means,  presumably,  that  the  Senator  puts  no  faith  in  the  claim,  fre- 
quently made  of  late,  that  the  arguments  against  legislation  which 
were  presented  to  his  committee  last  spring  have  silenced  the  farm- 
ers, grain  dealers  and  others  who  have  been  clamoring  for  a  law 
to  empower  the  Interstate  Commerce  Commission  to  reduce  freight 
and  passenger  rates  which  the  Commission  deems  too  high.  The 
Senator  proposes  to  call  his  committee  together  for  this  work  be- 
fore Congress  meets,  so  as  to  save  time.  This  committee  meeting 
now  seems  to  be  the  only  tangible  result  of  President  Roosevelt's 
oft-proclaimed  intention  of  hastening  Important  legislation  by  call- 
ing an  e.xtra  session  of  Congress,  and  the  President's  critics  are 
amiably  enjoying  the  situation.  Senator  Elkins'  present  determina- 
tion may  mean  much  or  little,  according  to  what  kind  of  a  bill  he  has 
in  mind.  If  he  proposes  to  secure  publicity  for  the  operations  of  pri- 
vate car  lines  and  what  may  be  called  private  railroads,  and  have 
them  so  closely  watched  that  they  cannot  be  used  as  means  of  rate 
cutting  and  discrimination,  that  is  one  thing,  and  a  good  thing;  but 
if  he  calls  that  regulating  railroad  evils,  as  the  term  has  been  un- 
derstood for  the  past  twenty,  years,  he  is,  of  course,  missing  the 
mark,  and  *ill  fail  to  silence  the  E.  P.  Bacon  crowd — if  such  a  com- 
pany may  fairly  be  called  a  crowd."  Those  who  demand  that  the 
Interstate  Commerce  Commission  be  empowered  to  make  future 
rates  know  what  they  want.  If  they  have  grievances  of  real  conse- 
quence they  will  continue  to  importune  Congress,  regardless  of  any 
private  car  statute.  If  they  arc  mere  agitators  they  will  also  keep 
up  their  so-called  campaign,  for  their  demand,  whether  it-  is  based 
on  injustices  amounting  to  ten  dollars  a  year  or  ten  thousand  dol- 
lars a  day.  has  in  it  an  apparent  element  of  reasonableness.  Marked 
inequalities  in  rates  do  exist,  and  probably  many  exorbitant  rates 
also.  The  fact  that  these  evils  may  be  comparatively  few,  and  that 
still  fewer  are  curable  by  legislation,  has  no  influence  on  those  who 
are  agitating  for  new  laws,  and  so  they  keep  on  agitating.  If  they 
find  themselves  able  to  cite  a  single  suit  in  which  justice  to  the 
shipper  would  be  facilitated  by  the  establishment  of  transportation 
courts  all  over  the  country  they  call  for  such  courts.  This  is  the 
essence  of  the  demand  which  Congress  must  listen  to;  and,  as  we 
said  last  winter,  it  behooves  Congress  and  the  railroad  interest  and 
all  who  desire  a  rational  settlement  of  the  freight  rate  problem,  to 
listen  and  heed,  and  conciliate  where  possible,  rather  than  overpower 
by  mere  force  of  numbers.     It  is  said  that  Senator  Elkins  has  spent 


the  summer  studying  the  English  system  of  rate  regulation.  If 
he  has,  he  will  probably  hdve  to  report,  what  all  other  observers 
have  reported,  that  there  is  a  Board  of  Trade  to  hear  and  investi- 
gate and  recommend,  on  slow  and  pretty  conservative  lines;  and  that 
the  Railway  and  Canal  Commission,  which  finally  decides,  has  all  of 
the  essential  attributes  of  the  highest  and  most  dignified  courts  of. 
justice;  also  that  the  practical  use  of  these  tribunals  for  these  pur- 
poses is  rare  indeed.  How  to  establish  and  maintain  such  instru- 
mentalities in  this  country — from  two  to  forty  times  as  large  as 
England,  according  to  the  basis  on  which  the  eomparison  is  made 
—is  our  problem.  For  it  is  hardly  to  be  doubted  that,  if  our  Fed- 
eral District  and  Circuit  Courts  could  deal  with  Interstate  rate 
questions  as  promptly  and  as  intelligently  as  such  problems  are 
capable  of  being  dealt  with  in  England,  much  legislative  discussion 
would  cease.  But  shippers  would,  nevertheless,  forever  continue 
dissatisfied,  for  we  believe  it  is  true  that  in  Great  Britain  the  rela- 
tion between  the  traders  and  the  transportation  companies  is  more 
strained  than  it  is  in  the  United  States. 


THE    DISASTER  ON  THE  N^ANHATTAN   ELEVATED. 


The  131evated  railroads  of  Manhattan.  New  York  City,  carrying 
from  150  lo  200  millions  of  passengers  yearly  (215  millions  in  the 
last  year  recorded  in  Poor's  Manual),  have  h'ad  an  unparalleled^ 
record  for  safety,  no  passenger  having  been  killed  while  riding  in 
the  cars  during  the  27  years  that  the  lines  have  been  in  operation; 
but  this  record  is  now  broken,  and  the  tipping  of  a  car  full  of  pas- 
sengers into  the  street  on  September  11,  resulting  in  12  deaths,  is 
reported  in  another  column  of  this  paper.  The  immediate  cause  of 
the  derailment  was  the  same  as  that  of  the  Mentor  disaster  last 
June,  too  high  speed  on  a  sharp  curve. 

The  responsibility  seems  plain.  The  signalman  at  the  junction, 
said  to  be  a  man  of  experience,  and  with  a  good  record,  says  that 
the  disks  on  the  approaching  train  indicated  that  it  should  be  turned 
into  53d  street  (for  Sixth  avenue),  and  he  so  turned  it;  though  the 
conductor  says  that  the  disks  indicated  for  Ninth  avenue.  But  the 
v,rong  position  of  the  switch  was  not  the  cause  of  the  derailment, 
for  the  signals,  500  ft.  and  50  ft.  back  of  the  switch,  indicated  that  It 
was  set  for  the  diverging  route,  and  this  was,  of  course,  a  notice  to 
the  motorman  to  reduce  his  speed  to  9  miles  an  hour,  which  is  the 
prescribed  maximum  speed  for  that    curve   of  125-ft.   radius.     The 
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motorman  has  worked  for  the  company  six  months,  wholly  on  the 
Xinth  avenue  line,  from  which  it  seems  probable  that  he  has  never 
nni  through  this  curve,  or  at  Itast  not  at  any  time  habitually;  hut 
in  passin.g  it  every  day  he  must  have  become  familiar  with  it.  He 
must  also  be  familiar  with  the  signal  and  its  two  positions,  for  al- 
Ihoush,  in  running  regularly  down  Ninth  avenue,  he  would  always 
l)e  guided  by  one  and  the  same  indication,  he  must  have  frequently 
seen  the  other  indication;  for.  with  the  very  numerous  trains  on 
those  lines,  he  must  many  times  have  been  obliged  to  wait  until  a 
preceding  Sixth  avenue  train  cleared  the  junction  before  getting 
the  clear  signal  for  his  own  movement.  If  Motorman  Kelly  suc- 
ceeds in  permanently  evariin.s;  the  police,  the  State  Railroad  Com- 
missioners, who  are  investigating  the  facts,  will  be  able  to  do  little 
besides  clearing  up  Kelly's  record.  The  reporters  print  stories  or 
ine.gular  behavior  on  the  fatal  trip,  but  none  of  these  are  as  yet 
definite  enough  to  throw  any  light  on  the  man's  actual  mental 
condition. 

The  unequalled  safety  with  which  the  billions  of  passenger 
journeys  have  been  accomplished  on  the  Elevated  lines  has  led  to 
mucu  mild  speculation  as  to  the  reasons  for  such  immunity,  and 
as  to  what  the  law  of  chances  had  in  store  for  us.  First,  we  must 
recognize  the  element  of  time.  No  other  railroad  has  carried  so 
many  passengers  on  such  a  short  length  of  road  in  the  same  num- 
ber of  years.  Second,  the  speed  has  always  been  moderate,  until  the 
introduction  of  electric  motors  three  years  ago.  With  no  change 
in  men  or  in  discipline,  an  increase  of  speed  increases  the  liability 
that  a  train  will  some  day  approach  a  sharp  curve  at  uncontrollable 
speed.  A  third  element  in  the  long  record  of  safety  is  the  fact  that 
on  the  steam  engines  there  were  always  two  men.  Moreover,  with 
the  light  loads  and  the  easily  managed  fuel  (anthracite)  the  firemeii 
had  ample  opportunity  to  keep  a  good  lookout.  But  whether  or  not 
a  second  man  would  have  prevented  the  error  in  the  present  case  is 
purely  speculative,  and  many  railroad  officers  regard  as  unsolved — 
or  at  least  not  satisfactorily  settled — the  whole  question  of  the 
value  of  the  fireman  as  a  lookout  man.  Certain  it  is  that  in  a 
great  number  of  cases  where  a  collision  has  occurred  and  the  con- 
duct of  the  fireman  has  been  inquired  into,  the  result  has  been  un- 
satisfactory. The  fireman,  because  he  was  engaged  with  his  fire, 
or  for  some  reason  or  other,  had  not  observed  the  signals. 

But,  whatever  may  have  been  the  advantage  from  fixtures  and 
appliances  and  rules  and  circumstances,  the  fact  remains  that  for 
this  fine  27  years'  record  great  credit  Is  due  to  the  hundreds  of  men. 
The  speed  was  indeed,  moderate,  but  it  was  not  everywhere  slow. 
The  speed  of  all  trains  was  kept  up  to  the  limit  of  the  power  of  the 
engines  and  of  the  alinement  and  grades  of  the'  road.  That  the 
men  were  well  trained  and  disciplined  and  were  kept  in  the  same 
service  year  after  year  was  an  important  element  for  which  credit  is 
due  to  the  officers,  of  course.  Colonel  Frank  K.  Haiu,  for  many  years 
general  manager,  was  a  prince  of  disciplinarians.  In  comparing  him 
with  other  railroad  managers,  it  would  be  fair  to  add  that  he  en- 
joyed a  unique  advanta.ge  in  having  his  4,500  men  all  within  a 
half  hour's  ride  of  his  office.  We  must  also  add  that  he  worked 
himself  to  death.  It  is  a  fine  thing  for  the  service  to  have  4,500  men 
directly  governed  by  a  single  master  mind,  but  it  is  likely  to  be  kill- 
ing work  for  the  one  who  governs. 

The  average  length  of  service  of  Col.  Main's  enginemen  was  a 
long  term  of  years.  Motorman  Kelly  had  been  in  service  only  six 
months,  though  he  had  had  several  years'  experience  on  street  cars 
in  St.  Louis.  Without  more  knowledge  than  is  now  available,  Kelly 
cannot  be  condemned  by  reason  of  the  brevity  of  his  term;  and  yet 
there  is  no  denying  that  a  long  term  of  service,  with  a  g'ood  record, 
combined  with  suitable  supervision  and  discipline,  gives  an  assur- 
ance not  otherwise  attainable.  For  Kelly's  character  and  qualifica- 
tions the  public  will  have  to  wait  for  the  Railroad  Commissioners' 
report. 


A  GOVERNMENT  RAILROAD. 


A  storm  of  criticism  from  the  Canadian  press  has  followed  the 
announcement  by  Mr.  Emmerson,  Minister  of  Railways  and  Canals, 
that  the  earnings  of  the  Intercolonial,  the  "People's  Railway."  would 
fall  between  a  million  and  a  half  and  two  million  dollars  short  of 
expenses  during  the  fiscal  year  just  closed.  It  is  hard  to  see  how  any 
good  Canadian,  particularly  if  he  is  a  taxpayer,  can  look  upon  this 
announcement  with  any  thing  but  uneasiness,  especially  in  view  of 
Mr.  Emmerson's  concluding  admission  that  he  believed  the  Inter- 
colonial had  passed  the  stage  at  which  it  was  possible  to  make  both 
ends  meet.     In  truth,  it  does  seem  a  pretty  discouraging  admission 


from  the  manager  of  a  railroad  wifn  nearly  1,500  miles  of  line, 
more  locomotives  per  mile  of  road  than  any  other  line  in  Canada, 
connection  with  the  two  chief  cities  of  eastern  Canada  and  two  tide- 
water terminals  at  good  harbors  on  the  Atlantic  Ocean.  Of  late 
years,  we  have  come  to  believe,  and  with  good  reason,  that  prac- 
tically any  railroad  which  operates  more  than  one  or  two  hundred 
miles  of  track  can  be  made  to  pay.  Since  the  dismal  days  of  1S93,  we 
have  seen  big  systems  taken  otit  of  receivers'  hands  and  not  only 
nfede  to  produce  the  bond  interest  necessary  to  keep  them  on  their 
feet,  but  dividends — and  good  dividends — as  well.  Not  only  have 
some  of  the  largest  roads  both  in  this  country  and  in  Canada  been 
brought  from  bankruptcy  to  very  great  prosperity,  but  more  recently 
smaller  lines  of  less  than  50"  miles,  notorious  for  years  as  persistent 
failures,  have  gotten  on  their  feet  and  have  at  least  begun  to  earn 
something  above  operating  expenses.  As  a  result,  there  is  to-day 
only  one  railroad  of  more  than  125  miles,  either  in  this  country  or 
in  Canada,  in  the  hands  of  a  receiver. 

The  Intercolonial,  then,  compared  with  all  other  American  rail- 
roads of  anything  like  its  size,  is  an  exception  to  the  rule  of  very 
general  railroad  prosperity.  This  is  on  the  basis  of  an  even  com- 
parison. How  striking  is  the  e.xception  when  one  remembers  that 
the  Intercolonial,  being  a  government  road,  is  free  from  taxes  and 
has  no  interest  or  dividend  payments  to  make.  If  it  seemed  strange 
that  as  an  ordinary  railioad  the  Intercolonial  cannot  be  made  to  pay, 
how  much  more  remarkable  does  it  seem  in  view  of  its  immunity 
from  so  many  of  the  ordinary  payments  of  a  private  railroad  cor- 
poration. The  situation  is  un-.isual  enough  to  make  it  worth  investi- 
gation. Mr.  Emmerson.  in  his  announcement,  gives  no  figtires  for 
expenditures  on  capital  account,  which  are  unofficially  estimated 
at  somewhere  in  the  neighborhood  of  $2,000,000  for  the  year.  His 
own  estimate  of  the  deficit  on  income  account  figures  out  at  from 
$1,000  to  $1,355  per  mile  on  the  1.476  miles  of  line  of  the  Inter- 
colonial. This  he  accounts  for  by  the  severity  of  the  past  winter, 
which  severely  crippled  the  road;  an  increase  of  about  $750,000  in 
wage  payments,  and  the  fact  that  the  Intercolonial  was  not  built  to 
be  a  commercial  success.  Of  these  reasons,  the  first  seems  plausible. 
In  common  with  the  other  railroads  in  the  maritime  provinces,  the 
Intercolonial  was  practically  tied  up  for  most  of  two  months  during 
the  past  winter,  and,  naturally  enough,  earnings  fell  off  and  ex- 
penses very  largely  increased.  Yet  none  but  government  roads  in 
Canada,  so  far  as  we  know,  even  if  entirely  in  this  teritory,  have 
reported  large  deficits  on  the  year's  operation. 

The  increase  of  $750,000  in  wage  payments,  according  to  the 
ilinister,  does  not  mean  that  wages  on  the  Intercolonial  are  now 
higher  than  on  other  railroads,  but'  that  they  have  been  lower  in 
the  past.  He  says  that  as  a  result  of  the  increase  and  an  increase 
in  the  niunber  of  employees,  better  results  have  been  obtained,  and 
instances  the  mechanical  department,  in  which,  after  an  increase  of 
20  per  cent,  in  the  numljer  of  men.  the  output  has  in  some  cases  been 
increased  as  much  as  liio  per  cent.  Looking  at  the  matter  from  an 
ordinary  business  standpoint,  there  are  one  or  two  obvious  comments 
on  the  large  wage  increase.  An  increase  in  output  (assuming  that 
output  means  efficiency),  of  five  times  an  increase  in  working  force 
is  pretty  sure  to  show  that  there  has  been  inefficiency  either  in  work 
or  in  organization.  If  it  is  possible  on  the  Intercolonial  to  increase 
efficiency  100  per  cent,  by  increasing  the  working  force  20  per  cent., 
any  statement  that  the  road  has  passed  the  point  where  it  is  no 
longer  possible  to  make  both  ends  meet  seems  somewhat  premature. 
It  certainly  has  reached  that  pomt,  but  a  furtlier  reorganization  of 
the  working  force,  especially  -the  traffic  department,  might  possibly 
be  tried  before  all  hope  is  abandoned.  This  is  on  the  assumption 
that  the  increase  in  wages,  as  the  Jlinister  intimates,  has  been  a  pay- 
ing investment.  On  the  other  hand,  it  is  obvious  that  few  roads 
rolling  up  a  deficit  at  the  rate  of  $1,500,000  a  year  would  choose 
an  increase  of  $750,000  in  payments  for  wages  as  a  means  of  economy. 
If  wages  had  been  low  compared  with  other  roads,  it  would  be  good 
proof  in  the  case  of  any  but  a  .government  road  that  they  could  stay 
low,  especially  with  the  impending  deficit  as  an  argument  against 
any  increase.  The  managers  of  such  a  road  would  economize,  it  is 
safe  to  say,  not  by  an  increase  in  the  general  level  of  wages  and  the 
number  of  men  employed,  but  by  a  reduction  in  wages,  the  laying 
off  of  men,  or  at  least  by  an  attempt  to  get,  with  the  same  expendi- 
ture, increased  efficiency  from  the  existing  force.  If  output  could 
in  a  given  case  be  increased  100  per  cent,  by  a  20  per  cent,  increase 
in  the  force,  it  is  not  at  all  unlikely  that  it  could  have  been  increased 
50  per  cent,  by  improved  methods  without  any  increase  at  all  in 
wages  or  in  the  number  of  men  employed. 

What  Mr.  Emmerson  means  by  saying  that  the  Intercolonial  was 
not  built  to  be  a  commercial  success  seems  to  be  that  its  through 
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line  between  Montreal  and  St.  John,  N.  B.,  is  259  miles  longer  than 
the  Canadian  Pacific's  line  between  these  same  points.  He  says 
that  military  rather  than  commercial  considerations  influenced  its 
location  on  the  north  shore  of  New  Brunswick,  which,  he  implies, 
is  barren  territory  for  a  railroad.  The  frequency  of  stations  should 
be  a  rough  gage  of  the  barrenness  of  a  railroad's  territory.  Compar- 
ing, on  this  basis,  the  Intercolonial  with  the  Canadian  Pacific, 
whose  line  runs  through  the  northern  part  of  the  state  of  Maine, 
in  the  number  of  stations,  counting  east  from  St.  John,  we  find 
that  the  Canadian  Pacific  has  in  the  306  miles  east  to  Megantic,  di- 
rectly south  of  Quebec,  only  seven  stations,  while  the  Intercolonial, 
in  the  267  miles  east  to  Matapedia,  which  includes  all  of  the  line 
on  ihe  north  shore  of  New  Brunswick,  mentioned  by  Mr.  Eramer- 
son,  has  _17_ stations.  That  is,  the  Intercolonial  just  about  averages 
one  station  for  every  17  miles,  while  the  Canadian  Pacific  averages 
one  about  every  44  miles.  This  makes  it  pretty  clear  Uiat  when 
the  Intercolonial  is  referred  to  as  a  non-commercial  line,  its  ability 
10  compete  for  through  traffic  must  be  what  is  meant.  In  compe- 
tition, the  longer  line  is,  of  course,  handicapped  both  in  attracting 
traffic  and  by — other  things  being  equal — its  larger  operating  ex- 
penses. How  little  this  handicap  really  amounts  to,  if  the  longer 
road  is  determined  upon  getting  business,  has  been  illustrated  time 
and  time  again  in  this  country.  If  the  Grand  Trunk  has  found  it 
profitable  to  carry  Chicago  freight  east  from  New  York  to  New 
London,  north  by  the  Central  Vermont  to  Montreal,  and  then  to 
Chicago,  after  a  preliminary  journey  of  500  miles  that  takes  the 
freight  farther  from  Chicago  than  it  was  when  it  started,  surely 
there  is  hope  even  for  a  road  with  the  Intercolonial's  handicap  on 
through  traffic,  especially  as  with  much  freight  it  makes  no  dif- 
ference whether  or  not  it  travels  two  or  three  hundred  extra  miles 
before  reaching  its  destination.  Through  passengers  may  be  kept 
away  from  the  Intercolonial  by  its  longer  line — in  local  passengers 
it  apparently  has  an  advantage  over  its  competitor — but  with  an  ag- 
gressive traffic  policy,  there  would  seem  to  be  no  reason  why  such 
through  freight  traflic  could  not  be  gained. 

Station  counting  may  or  may  not  mean  what  we  have  above 
assumed  it  to  mean,  but  it  means  at  least  this  much,  that  the  Inter- 
colonial has  enough  stopping  points  for  a  profitable  local  traflSc. 
This,  however,  is  not  enough  and  successful  American  roads  have 
usually  done  more;  they  have  taken  energetic  measures  to  find  out 
and  make  known  the  productive  possibilities  along  the  line;  they 
have  encouraged  settlement  and  developed  industries.  The  traveler 
from  Montreal  to  Metapedia  sees  from  the  car  window  hundreds  of 
monotonous  miles  of  burned  forest  with  a  prevailing  industry  of 
picking  out  its  remaining  wealth,  such  as  cedar  from  the  swamps, 
and  getting  from  it  pitifully  small  returns  in  money.  Its  agricul- 
ture and  its  fisheries  seem  to  have  no  systematic  encouragement. 
Is  this  not  due  to  the  blight  of  government  ownership,  the  pall 
that  comes  from  secure  tenure  with  no  incentive?  The  commercial 
department,  the  traffic-getting,  of  a  railroad  needs  qualities  not 
made  by  statute,  and  the  Intercolonial  seems  to  be  an  illustration 
of  the  fact  that  government  control  is  badly  handicapped  in  com- 
petitive work.  It  may,  on  occasion,  fill  a  "long-felt  want,"  but  the 
encouragement,  development  and  creation  of  industries  and  oppor- 
tunities for  earning  a  living  are  functions  of  individual  and  corpo- 
rate enterprise. 

In  short,  although  the  Intercolonial  does  not  possess  the  best  of 
situations,  its  case  seems  by  no  means  as  bad  as  the  Minister's  state- 
ment would  lead  us  to  believe.  In  spite  of  his  arguments  in  justifi- 
cation of  the  deficit,  we  venture  to  assert  that  there  are  at  this  mo- 
ment a  large  number  of  practical  railroad  men,  any  one  of  whom 
would,  if  given  a  free  hand,  be  more  than  willing  to  strike  his  pro- 
fessional reputation  on  putting  the  road  on  its  feet. 

In  contrast  to  Mr.  Emmerson's  explanations  of  the  deficits,  the 
following  comments  on  the  management  of  the  Intercolonial  by  the 
Canadian  press,  some  of  them,  of  course,  from  opposition  papers, 
are  certainly  suggestive; 

"The  road  is  generally  admitted  to  be  a  good  one,  and  it  has  a 
capital  counti-y  to  serve,  but  political  control  costs  the  people  two 
prices  for  what  they  get." 

■'Not  only  has  the  railway  been  made  a  home  for  decayed  or 
tired  politicians — a  sort  of  hospital  for  incurable  friends  of  suc- 
ceeding governments — but,  for  political  purposes,  rates  have  often 
heen  fixed  absurdly  low." 

"Through  incompetency  at  political  headquarters,  through  the 
loading  upon  it  for  the  benefit  of  political  workers  of  unprofitable 
branch  lines,  through  the  interference  of  partisans  with  its  opera- 
tions, through  overloading  it  with  employees  and  compelling  it  to 
run  trains  that  are  not  justified  by  the  business  done,  the  road  has 


been  brought  to  a  position  where  the  more  business  it  gets  the 
greater  is  the  loss  in  operating  it." 

"Patronage  is  the  real  cause  of  the  deficits  under  all  regimes. 
In  the  first  place,  the  member  is  besieged,  and  he  in  his  turn  lays 
siege  to  the  Minister,  and  if  such  and  such  a  one  does  not  get  a 
situation,  he  is  sure  to  lose  twenty-five  votes  or  more  in  such  and 
such  a  parish.  *  *  *  Then,  there  are  the  contracts,  the  pur- 
chases, the  tariffs,  all  of  which  are  regulated  from  a  political  ijoint 
of  view.  Last  year,  for  instance,  there  were  the  general  elections, 
and  they  must  have  cost  the  Intercolonial  at  lea-st  $500,000.  Had 
the  Conservative  party  been  in  power,  the  same  thing  would  have 
taken  place.  *  *  *  To  accuse  the  oflicials  of  the  Intercolonial 
is  to  place  ourselves  on  the  wrong  track.  It  is  the  system  that  is 
to  blame." 

"With  such  a  wasteful  system,  it  is  surely  no  wonder  that  the 
Intercolonial  has  nothing  but  increasing  deficits,  while  other  rail- 
ways are  declaring  increasing  dividends." 

These  are  strong  and  rather  startling  criticisms  of  government 
railroad  management  near  at  hand.  The  Railroad  Gazette  does  not 
at  all  vouch  for  the  truth  of  these  statements,  but,  whether  true 
or  not,  they  throw  light  on  possible  workings  of  government  man- 
agement under  the  political  party  system. 


Uganda  Railway. 


This  road  is  now  completed  from  Mombasa,  on  the  east  coast 
of  Africa  near  the  fourth  degree  of  south  latitude,  east  to  the  upper 
part  of  Lake  Victoria.  In  connection  with  the  railroad,  a 
steamboat  line  is  run  from  the  railroad  terminus  on  Lake  Victoria. 

A  report  for  the  year  ending  March  31,  1904,  has  been  presented 
to  Parliament.  The  construction  committee  turned  over  the  road 
to  the  British  Protectorate  on  Oct.  1,  1903,  and  it  is  now  operated 
as  a  part  of  the  East  African  Administration.  In  the  following 
figures,  pounds  sterling  are  converted  to  dollars  at  4.85  and  rupees 
at  0.32.  The  report  shows  a  deficit  of  $291,487,  but  all  government 
stores  were  carried  at  cost  price  and  the  saving  to  the  government 
in  the  cost  of  Carrying  stores  over  the  former  high  cost  of  trans- 
porting goods  by  porters  was  greater  than  the  amount  of  this  deficit, 
so  that  in  reality  a  small  percentage  of  profit  was  realized  on  the 
capital  spent  on  the  road. 

The  road  now  consists  of  584  miles  of  track  between  Mombasa 
and  Uganda,  on  Lake  Victoria,  and  40  miles  of  sidings.  The  gage 
is  3  ft.  3%  in.,  and  the  maximum  grade  on  the  permanent  line  is 
2^2  per  cent,  all  but  one  mile  being  less  than  2  per  cent,  and  about 
half  being  less  than  1  per  cent.  The  line  is  laid  with  Vignolles 
section  50-lb.  rails.  It  has  been  found  that  steel  ties  give  better 
results  than  wooden  ones,  which  deteriorate  rapidly  from  dry  rot; 
contrary  to  expectation,  the  metal  ties  are  not  affected  seriously 
by  the  salt  in  the  soil  and  there  were,  on  March  31,  1904,  1,156,262 
metal  ties  in  service,  against  only  169,407  wood.  Three  and  a  half 
miles  of  rail  are  laid  on  longitudinal  pine  stringers.  At  the  end 
of  the  year  there  were  64  locomotives  in  running  order  and  six 
undergoing  repairs;  122  passenger  cars  and  73  miscellaneous  (bag- 
gage cars,  inspection  cars,  etc.);  273  box  cars,  288  flat  cars,  199 
gondolas  and  165  miscellaneous,  all  of  10  tons  capacity  excepting 
a  few  20-ton  gondolas  and  flat  cars.  The  total  passenger  train-mile- 
age was  102,354  miles;  passenger  train-mile  receipts,  $1.50;  pas- 
senger train-mile  cost,  $2.58;  number  of  passengers  carried  one  mile, 
12,490,525;  passenger-mile  receipts,  1.23  cents;  passenger-mile  cost. 
1.99  cents.  The  freight  train-mileage  was  219,437  miles;  freight 
train-mile  receipts,  $1.74;  freight  train-mile  cost,  $2.58;  number  of 
tons  of  freight  carried  one  mile,  8,414,696;  receipts  per  ton  mile, 
4.55  cents;  ton-mile  cost,  6.90  cents.  Figures  for  construction  and 
water  trains  are  not  included  in  these  results. 

Gross  earnings  were  $638,102,  and  operating  expenses.  $929,589, 
leaving  the  net  loss  of  $291,487  already  mentioned.  The  gross  re- 
ceipts from  freight  traffic  were  $441,148;  from  passenger  traffic, 
$154,988;  from  telegraph,  steamboat  service  and  sundries,  $41,965. 
The  percentage  of  operating  expenses  to  gross  receipts  was  145.68; 
maintenance  of  way  cost  $318,313,  or  34.24  per  cent,  of  the  operat- 
ing expenses;  locomotive  and  car  expenses.  $255,409.  27.48  per  cent.; 
traffic  expenses.  $76,752,  8.25  per  cent.,  and  general  charges,  steam- 
boat service,  special  and  miscellaneous  expenses,  $279,115.  30.03  per 
cent.  The  cost  of  fuel  was  6.48  cents  per  engine  mile,  a  decrease  of 
3.52  cents  from  the  figure  for  the  year  before.  The  use  of  coal  had 
ceased  by  the  end  of  the  year  and  the  settlers  were  expected  to  be 
able  to  furnish  sufficient  fuel  hereafter,  negotiations  being  under 
way  toward  making  contracts  with  them  tor  suitable  wood  for  fuel. 
Interesting  expense  items  are:  Watch  and  ward,  $8,854;  railway 
schools.  $811;  5  per  cent,  extra  on  salaries  in  lieu  of  provident 
fund,  $10,147;  importation  and  repatriation  of  coolies,  $85,303. 

The  totaJ  imports  (i.e.,  freight  carried  up  from  the  coast  by 
rail)  were  10,667  tons,  and  the  total  exports,  5,704  tons,  these  fig- 
ures being  exclusive  of  railroad  material.  The  largest  single  item 
of  imports  was  building  material   (cement,  corrugated  iron,  timber. 
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for  a  small  electric  plant  for  lighting  the  yard.  There  will  be  30 
stone  and  lime)  (2,050  tons),  other  important  ones  being  cotton 
goods,  rice,  manufactured  iron  and  steel  and  kerosene.  The  largest 
of  the  e.vports  was  Indian  corn  and  other  grains  (1,561  tons),  and 
the  only  others  of  any  account  were  raw  skins  and  potatoes. 

A  review  of  the  report  for  the  preceding  year  was  published  in 
the  Raihoiid  Gazette  of  August  26,  1904. 


NEW   PUBLICATIONS. 


some  additional  information,  and  Mr.  Esiabrook  has  done  this. 
Nevertheless,  Mr.  Henderson  made  no  error.  The  even  figure,  one 
cent,  was  taken  simply  for  the  purpose  of  making  the  arithmetic 
easy  when  showing  what  happens  when  the  mileage  is  increased  or 
decreased,  the  effect  of  different  waters,  etc.  Mr.  Henderson  will 
treat  of  actual  costs  in  a  subsequent  paper. — Euitok.] 


New  Dolton  Yards  of  the  Chicago  &.  Eastern  Illinois. 


kilinniril  Mrclinnicul  T)niiri,iii. — I'.v  Alpha  fierce  .Jamison,  M.E..  Atsistaiit 
l-n.lVssui-  of  .Mech.inieal  iii-iiwiiis.  luiclne  I'niTeisit.v.  New  York:  John 
Wil.y  &  Sons.  1905.  Clotli.  (i  in.  x  9  in.:  17T  pages:  27  full  page 
plaKs  and  117  flguie.'s.  I'liie.  .•?-. 
Professor  Jamison  has  made  a  contribution  to  the  already  numer- 
ous works  on  this  subject.  This  book  is  devoted  to  the  advanced 
stages  of  mechanical  drawing  only  and  does  not  treat  of  the  funda- 
mental principle,  such  as  the  proper  methods  of  handling  the  In- 
struments, etc.;  nor  does  it  treat  of  design,  it  being  preliminary 
to  this  subject.  It  consists  principally  of  a  series  of  progressive 
notes  which  are  calculated  to  impart  a  working  knowledge  of  the 
principles  of  graphic  representation  and  at  the  same  time  a  number 
of  examples  are  offered  which  will  acquaint  the  student  with  the 
conventions  of  the  art.  Part  I  is  intended  for  the  freshman  year 
and  contains  three  chapters  on  the  following  subjects:  Isometric 
drawing  cavalier  projection,  shadows  and  perspective  drawing. 
Part  II  is  intended  for  the  sophomore  year  and  is  to  be  used  in  con- 
nection with  the  class  room  and  lecture  work  in  descriptive  geom- 
etry. It  contains  two  chapters  which  treat  of  theoretical  and  prac- 
tical problems  in  both  plane  and  perspective  drawing,  such  as 
developments,  practical  perspective,  lettering,  etc.  The  discussions 
are  brief  and  clearly  written,  and  the  illustrations  throughout  are 
excellent.  The  work  no  doubt  will  be  of  great  value  when  used, 
as  intended,  in  class  room  work,    i 


TRADE  CATALOGUES. 


The  Gaiiz  system  of  Electric  Traclion. — The  Railway  Electric 
Power  Company.  New  York,  sends  a  30-page  catalogue  11  in.  x  14  in. 
descriptive  of  the  Ganz  three-phase  alternating  current  traction 
system.  A  detailed  description  and  illustrations  of  the  apparatus 
used  is  given,  and  particular  mention  is  made  of  the  results  obtained 
from  its  three  years"  use  abroad.  A  full  detailed  description  of  this 
system  as  used  on  the  Valtellina  line,  a  part  of  the  Adriatic  system 
of  the  Italian  Government  railroads,  was  given  in  the  Railroad 
Gazette  September  30,  1904. 


Pilot  Couplers. — The  Washburn  Coupler  Co.,  Minneapolis,  Minn.. 
Is  sending  out  an  illustrated  sheet  showing  its  locomotive  pilot  coup- 
lers. The  styles  are  illustrated  on  one  side  of  the  sheet  by  half- 
tone engravings  showing  the  application  to  the  pilot,  and  on  the 
reverse  side  by  detailed  drawings.    Schedules  of  parts  also  are  given. 


Car  Journal  Liibriiators. — The  Harrison-Williams  Co.,  Toledo. 
Ohio,  sends  a  small  illustrated  booklet  in  which  is  given  a  detailed 
description  and  illustrations  of  the  Harrison  car  journal  lubricator. 
A  short  talk  on  car  journal  lubrication  is  also  given  and  the  ad- 
vantages derived  from  the  use  of  this  device  are  set  forth. 


CONTRIBUTIONS 


The  Cost  of  Locomotive  General  Repairs. 


New  York.  Sept.  9.  1905. 
To  THE  EulTOl!  OF  THE   RaII.ROAD  G.iZETTE : 

With  reference  to  Mr.  Geo.  R.-  Henderson's  article  on  "Locomo- 
tive Operation"  in  your  Sept.  S  number,  we  do  not  quite  understand 
his  statement  in  regard  to  the  cost  of  general  repairs.  He  gives 
the  impression  that  the  cost  of  general  repairs  would  average  about 
one  cent  per  mile.  The  cost  for  locomotive  repairs  on  various 
railroads  is  as  follows: 

Per  mile. 

I'enns.vlvania  Hailroad.      190:j 7.74  cts. 

Chicago  &  Alton.      1003 (i.35    " 

Louisville  &  Nashville.     1903 G.9(i    " 

Northern    Paciflc.      1903 7.24    " 

Missouri  Pacitio.     1903 .- 7.27    " 

It  would  seem  from  the  above  figures  as  though  one  cent  per 
mile  for  general  repairs  is  too  low  a  charge,  as  the  running  repairs 
would  hardly  equal  half  the  amount  paid  out  for  repairs. 

The  question  of  locomotive  repairs  is  one  of  particular  interest 
to  us,  and  we  should  be  glad  to  have  some  further  information  in 
regard  to  the  data  used  in  Mr.  Henderson's  article. 

Xn,ES-nE.MEXT-POXD   COMPANY. 
51.    ESTABBOOK. 

[It   is  always  well,   in  attempting  to  correct  an  error,  to  give 


The  Chicago  &  Eastern  Illinois  Railroad,  which  is  the  Chicago 
link  of  the  Frisco  System,  has  its  principal  freight  terminal  at 
Dolton,  just  south  of  the  southern  limits  of  the  city.  Its  passenger 
trains  enter  Chicago  over  the  tracks  of  the  Chicago  &  Western  In- 
diana and  the  Rock  Island  in  the  order  named,  and  use  the  pas- 
senger terminal  of  the  latter.  The  road  enjoys  a  large  coal  trafficv 
which  has  been  steadily  growing  and  which  has  reached  a  volume 
that  taxed  the  existing  facilities  at  many  points  beyond  their  ca- 
pacity. Of  these.  Dolton  yard  was  the  most  in  need  of  revision  and 
material  enlargement.  This  yard  was  built  five  years  ago.  It  was 
not  a  gravity  yard  and  its  plan  was  not  suited  for  the  expeditious 
handling  of  business  according  to  present  standards.  Besides,  the 
traffic  had  completely  outgrown  it. 

In  order  to  permit  of  enlargement,  considerable  new  property 
had  to  first  be  acquired  and  a  tract  of  land  of  about  160  acres  was 
bought.  This  land  is  south  of  the  old  yard  and  east  of  the  main, 
line.  On  this  tract  a  complete  new  northbound  gravity  yard  is 
being  built  and  the  old  yard  is  being  rearranged  as  a  southbound 
gravity  yard.  Plans  of  both  yards  are  shown  in  the  accompanying 
illustrations. 

The  northbound  yard  extends  from  159th  to  147th  streets  and 
the  southbound  yard  from  147th  street  north  to  beyond  Frederick 
street,  the  total  length  of  the  two  being  something  under  two  and 
one-half  miles.  Each  is  adjacent  to  the  track  of  the  same  name: 
that  is,  the  two  yards  lie  on  opposite  sides  of  the  main  line,  and 
communication  "oetween  them  is  across  main  line  traffic,  the  cross- 
over being  protected  by  interlocking. 

The  northbound  yard,  when  completed  in  accordance  with  the 
ultimate  plan,  will  have  a  capacity  for  about  3.200  cars.  The  pres- 
ent work  includes  all  of  the  trac'ks  shown  in  solid  lines  on  the  plan. 
The  receiving  yard  will  have  an  immediate  capacity  of  636  cars 
on  ten  tracks,  with  provision  for  adding  four  tracks,  holding  188 
cars.  Passing  over  the  hump,  a  profile  of  which  is  shown,  the  cars 
are  distributed  in  a  classification  yard  of  16  tracks,  having  a  ca- 
pacity for  607  cars.  East  of  and  parallel  to  this  yard  are  two 
storage  yards.  Storage  yard  No.  1  has  a  capacity  of  640  cars  and 
storage  yard  No.  2  for  528  cars.  Both  of  these  yards  and  all  of 
storage  yard  No.  3,  except  six  tracks,  will  be  completed  by  Decem- 
ber 1st,  making  a  total  available  storage  capacity  of  1,568  cars. 
These  storage  tracks  are  needed  to  provide  for  the  large  number 
of  loaded  coal  cars  which  often  accumulate.  For  at  times  there 
are  several  thousand  on  hand  at  this  and  the  smaller  yards  which 
the  company  has  in  several  parts  of  the  city. 

Two  caboose  and  two  set-out  tracks  for  bad  order  cars  are 
located  just  west  of  the  main  hump  track  with  a  connection  to 
the  receiving  yard  ladder  just  ahead  of  the  hump  lead.  The  re- 
ceiving yard,  as  will  be  seen  from  the  plan,  is  crossed  midway  by 
the  Little  Calumet  river,  the  width  of  the  stream  at  this  point 
being  about  200  ft.  The  initial  crossing  will  be  a  pile  trestle  struc- 
ture, having  continuous-  caps  on  the  bents  for  the  ten  tracks,  the 
bents  being  placed  14  ft.  on  centers.  A  floor  will  be  laid  between 
the  tracks.  It  is  expected  that  ultimately  an  arched  concrete  bridge 
will  replace  this  wooden  structure. 

The  southbound  yard  represents  an  adaptation  of  requirements 
to  fit  existing  conditions.  The  land  on  which  it  is  to  be  located 
was  the  site  of  the  old  yards,  and,  although  containing  120  acres, 
is  not  shaped  for  a  gravity  yard  plan  as  in  the  case  of  the  north- 
bound yard.  This  southbound  yard  will  have  as  the  larger  part  of 
its  business  the  handling  of  empty  coal  cars  to  be  returned  to  the 
mines.  The  receiving  yard  has  a  capacity  of  635  cars,  apportioned 
to  eight  tracks,  the  longest  of  which  will  hold  84  cars.  The  classi- 
fication yard  adjoins  the  receiving  yard,  the  hump  being  at  the 
north  end.  This  yard  has  14  tracks,  which  hold  630  cars.  The  re- 
pair yard  is  west  of  this  and  adjoining  the  latter  are  the  locomotive 
terminal  facilities,  which  will  remain  practically  the  same  as  form- 
erly, except  for  a  few  improvements. 

On  the  west  side  of  the  mai*  line,  near  the  hump  in  the  north- 
bound yard,  a  Davidson  water  softening  plant  is  being  installed  by 
the  Otto  Gas  Engine  Works.  The  water  is  taken  from  the  Little 
Calumet  river,  which  is  quite  close  to  this  point.  The  two  tanks 
of  the  softening  plant  have  a  capacity  of  85,000  gals,  each,  and  the 
treated  water  is  pumped  to  two  service  tanks  of  100.000  gals,  and 
one  tank  of  75.000  gals,  capacity,  the  two  former  being  located  in 
the  southbound  yard  and  the  latter  in  the  northbound  yard. 

The  machine  shop  annex  of  the  roundhouse  is  to  be  enlarged 
somewhat  to  provide  for  increased  boiler  capacity  and  make  room 
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series  aic-lights  and  350  16-c.p.  incandescents;  the  latter  will  take 
current  from  the  arc  circuit  through  transformers.  The  electric 
plant  will  have  a  capacity  for  a  20  per  cent,  increase  In  this  load. 

The  terminal  headquarters  will  be  in  a  building  adjacent  to  the 
northbound  hump.  For  the  present,  all  switches  will  be  manually 
operated.  The  mileage  of  the  yards  when  finally  completed  will  be 
in  e.\cess  of  30  miles,  and  their  capacity  4,550  cars.  The  grading 
for  the  two  yards  amounted  to  upwards  111.000  cu.  yds.,  and  almost 
all  of  the  material  used  in  the  construction  is  new.  The  switching 
leads  are  of  85-lb.  sleel  throughout  and  the  remaining  rail  is  of  70-lb. 

The  plans  were  prepared  under  the  direction  of  Mr.  W.  S. 
Dawley,  Engineer  Maintenance  of  Way:  Messrs.  R.  Y.  Maxen.  R.  H. 
Howard  and  M.  Hoffman  assisting.  Mr.  Percy  Jones  is  resident 
engineer  in  charge  of  the  work. 


Disastrous  Wreck  on  the   Manhattan   Elevated. 


The  St.  Lawrence   River  Bridge  at  Quebec,  Canada. 


On  the  morning  of  Monday,  September  11,  about  7  o'clock,  a 
southbound  passenger  train  on  the  Manhattan  Elevated  Railroad. 
New  York  City,  was  derailed  at  a  sharp  curve  at  Fifty-third  street 
and  Ninth  avenue,  in  consequence  of  running  through  the  curve  at 
high  speed,  and  the  second  car  of  the  train  was  overturned  and  fell 
to  the  street  below,  about  15  feet.  The  car  was  packed  with  pas- 
sengers, probably  from  75  to  100  men  and  women,  and  a  few  chil- 
dren, and  eight  persons  were  killed  in  the  fall.  Four  others  died 
within  a  few  hours,  and  there  were  50  or  more  injuries  besides 
these,  some  of  them  probably  fatal. 

The  conductor  of  the  train,  riding  on  the  forward  platform  of 
the  second  car,  escaped.  The  motorman  also  escaped,  and  absconded. 
The  third  car  was  thrown  part  way  off  the  structure  and  struck 
the  dwelling  house  at  the  corner  of  Ninth  avenue  and  Fifty-third 
street:  and  most  of  its  occupants  got  out  by  crawling  into  this 
dwelling,  through  a  second-story  window.  The  roof  of  the  second 
car  was  ruptured,  as  the  car  fell  over,  and  some  of  the  victims  fell 
out  of  the  opening  and  to  the  ground  in  advance  of  the  car  and 
were  crushed  by  it.  The  first  ear  of  the  train,  a  motor,  and  heavier 
than  th?  second  and  third,  was  not  derailed. 

What  are  called  the  Sixth  avenue  and  the  Ninth  avenue  lines 
of  the  Manhattan  Elevated  Railway  (operated  by  the  Interborough 
Rapid  Transit  Company)  are  one  and  the  same  line  from  the  north- 
ern terminus  at  155th  street  southward  to  Fifty-third  street.  Here 
Sixth  avenue  trains  turn  eastward  through  a  curve  of  125  ft.  radius. 
Disk  signals  50  ft.  back,  and  500  ft.  back,  indicate  the  position  of  the 
switch.  The  train  which  was  wrecked  was  bound  for  Ninth  avenue, 
and  as  the  Ninth  avenue  line  is  straight  at  the  junction  no  reduction 
of  speed  is  necessary;  but  the  switch  was  set  for  the  Sixth  ave- 
nue line,  and  the  motorman,  disregarding  the  indication  of  the 
signal,  went  on  as  though  his  route  were  clear.  It  is  said  that 
the  speed  was  20  or  25  miles  an  hour.  The  signalman  says 
that  the  indicators  on  the  top  of  the  front  car  of  the  train  indi- 
cated a  Sixth  avenue  train,  and  he  set  the  switch  accordingly. 
Immediately  after  the  accident  these  indicators  were  found  set  to 
show  Ninth  avenue.  To  change  them  from  one  position  to  the  other 
is  but  the  work  of  a  moment,  the  disks  being  turned  by  a  handle 
projecting  downward  through  the  hood  over  the  platform  of  the  car. 

It  is  said  that  two  or  three  men  (passengers)  riding  in  the 
first  car  noticed  the  motorman's  error,  before  he  passed  the  stop 
signal,  and  shouted  to  him.  Stories  are  printed  to  the  effect  that 
the  motorman  claimed  that  the  switch  was  turned  immediately  in 
front  of  him,  too  late  to  permit  him  to  stop,  but  these  are  as  yet 
unverified. 

The  following  details  of  the  accident  are  taken  from  the  re- 
port of  the  New  York  Sun:  The  racket  was  fiendish.  The  wheels 
of  the  second  car  jammed  over  on  to  the  third  rail.  This  caused 
an  explosion  and  a  flash  of  electric  flames  which  shot  up  past  the 
windows  of  the  toppling  car  and  dazzled  people  blocks  away.  The 
men  and  women  who  filled  the  train  screamed  helplessly.  Those  in 
the  second  car,  which  was  turning  over,  were  silent  for  two  or 
three  heartbeats;  then,  realizing  their  situation,  they  shrieked  hor- 
ribly until  their  cries  were  drowned  by  the  wrenching  and  clangor 
of  resounding  steel  and  the  rending  of  woodwork  and  the  clatter  of 
splintering  glass.  Things  happened  faster  than  it  is  possible  to 
tell  them.  The  second  car,  whose  passengers  were  doomed,  nearly 
all  of  them,  to  death  or  maiming,  turned  over  slowly  and  was  thrust 
straight  out  above  the  street.  The  car  was  twisted  and  battered  and 
rent  by  the  strain  and  went  all  to  pieces  in  the  air,  so  that  men 
and  women  came  dropping  down  out  of  it  like  seeds  from  a  burst- 
ing pod.  So  sudden  had  the  catastrophe  been  that  some  of  them 
clutched  newspapers  in  both  hands  as  they  plunged.  '  The  roof  of 
the  car  was  undermost.  It  split  and  broke  in  ten  places,  and  when- 
ever it  buckled  and  gaped  people  fell  through  the  holes.  Some  cried 
aloud  and  some  were  silent.  Slowly  the  wrenched  wreck  of  a  car 
tipped  over  until  one  end  of  it  hit  the  Fifty-third  street  sidewalk. 
Then  it  ran  into  itself,  crumpling  itself  together  into  a  mass  of 
kindling  wood,  with  a  score  of  people  writhing  and  striking  out 
through  the  chaos.     The  electricity  of  the  third  rail  kept  flaring  up. 


The  St.  Lawrence  River  bridge,  which  is  being  built  for  the 
Quebec  Bridge  &  Railway  Co.  by  the  Phoenix  Bridge  Co.,  Phoenix- 
ville.  Pa.,  and  of  which  a  brief  description  was  given  in  the  Rail- 
road Gazette  Dec.  2.  1904.  is  to  cross  the  St.  Lawrence  River  about 
six  miles  above  Quebec,  Canada,  and  about  165  miles  below  the 
city  of  Montreal,  and  some  800  miles  from  the  sea.  There  is  no 
bridge  over  the  St.  Lawrence  between  Montreal  and  Quebec,  nor 
is  there  any  suitable  location  for  a  bridge  structure  immediately 
below  the  city  of  Quebec,  as  the  St.  Lawrence  widens  out  to  such 
an  extent  as  to  make  it  impossible  to  bridge  the  river  below  that 
city.  This  bridge  which  is  now  under  construction  at  Quebec  will 
therefore  be  the  only  crossing  of  the  river  for  a  distance  of  about 
160  miles,  and  will  be  of  increasing  value  in  serving  the  popula- 
tion on  each  side  of  the  river,  and  it  will  be  the  only  means  of 
crossing  the  river  by  railroad  and  highway  traffic.  The  bridge, 
upon  Its  completion,  will  make  it  possible  to  transfer  business 
between  the  Great  Northern  Railway  of  Canada,  The  Quebec  & 
Lake  St.  John  R.  R.  and  the  Canadian  Pacific  on  the  north  side 
of  the  river,  and  the  Grand  Trunk  R.  R..  Intercolonial  R.  R.  and 
the  Quebec  Central  Ry.  on  the  south  side  of  the  river.  The  new 
Grand  Trunk  Pacific  Transcontinental  Line  is  planned  to  cross  this 
bridge. 

The  bridge  proper  consists  of  two  210  ft.  pin  connecteck  deck 
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Pier  and  Cross  Section  of  Approach — St.  Lawrence   River  Bridge. 

approach  spans:  two  500  ft.  anchor  spans,  and  one  l.SOO  ft.  central 
span.  The  bridge  is  designed  to  carry  two  lines  of  railroad,  two 
trolley  lines,  two  highways  and  two  sidewalks.  The  sidewalks  are 
carried  on  the  outside  of  the  trusses,  the  balance  of  the  traffic  is 
carried  between  the  trusses.  The  trusses  are  placed  67  ft.  between 
centers  and  the  clear  headway  above  maximum  high  water  mark 
is  150  ft. 

The  main  piers  and  the  approaches  which  are  now  completed 
were  built  by  M.  P.  Davis,  of  Ottawa,  Canada.  The  main  bridge 
is  of  pin  connected  cantilever  design.  The  eyebars  are  in  general 
15  in.  and  16  in.  in  width,  and  for  a  few  special  details  they  will 
probably  be  IS  in.  in  width.  The  majority  of  the  pins  are  12  in. 
in  diameter,  but  the  main  lower  pin  at  the  shoe  is  24  in.  in  diam- 
eter. The  main  chords  are  54  in.  deep  by  68  in.  wide.  The  main 
post  over  river  pier  is  10  ft.  in  width  by  4  ft.  deep.  The  main 
intermediate  posts  are  from  40  in.  to  48  in.  in  width,  and  the  main 
plate  floor-beams  are  10  ft.  deep.  The  suspended  span  is  675  ft. 
long  and  130  ft.  deep  at  the  center.  The  general  outline  of  the  main 
span,  giving  the  heights  at  various  panel  points  and  other  infor- 
mation is  shown  in  the  accompanying  line  drawings. 

The  main  shoes  and  pedestals  are  of  built  up  wrought  steel 
girders,  no  castings  being  used  in  the  entire  construction.  The  false- 
work under  anchor  arm  consists  of  two  main   parts.     The  central 
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Intermediate  Section  of  Mafn   Post   Ready  for  Shipment — Weight 
24  Tons;   Length  66  ft.;  Width  10  ft.;   Depth  4  ft. 


Showing     False   Work.   South     Anchor  Arm,    IVIain     Traveler    and 
Falsework  Traveler. 


Bottom   Section   of   Main    Post — Weight   70   Tons;    Length   54  ft. 
Width   10  ft.;    Depth   4  ft. 


Top  of  Main   Intermediate  Post — Weight  63  Tons;    Length  54  ft.;     Storage   Yard   South    Side   of    Bridge — Length    750  ft.;    Width   70 
Width  4  ft.;   Depth  4  ft.  ft-!  Two  Electric  Cranes,  Each  of  75-Tons  Capacity. 


Main    Shoe   on    Car    Ready   for   Shipment — Weight    78   Tons.  Main     Shoe    ?,nd   Upper  and   Lower   Pedestals — Total    Weight    199 

Tons. 
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portion  of  the  falsework  is  of  wood,  upon  which  the  floor  of  the 
bridge  is  supported,  and  on  which  the  materials  are  delivered  to  the 
traveler.  The  outer  portion  of  the  falsework  is  of  steel,  in  groups 
of  four  columns  at  each  panel  point,  thoroughly  braced  in  all  direc- 
tions, and  at  the  top  each  group  has  a  metal  platiorra  to  receive 
the  lower  chords  of  the  bridge.  This  outer  steel  falsework  also  car- 
ries the  metal  girders  upon  which  the  steel  traveler  runs — this  steel 
traveler  being  what  is  known  as  an  outside  traveler,  enveloping 
the  entire  structure.  The  traveler  is  served  by  four  electric  hoists, 
two  drums  and  four  winches  in  each  hoist,  and  designed  to  handle 
readily  the  heaviest  pieces  of  105  tons.  The  traveler  has  a  base 
of  100  ft.  and  is  215  ft.  high,  with  an  over-reach  of  66  ft.  For  the 
erection  of  the  cantilever  and  suspended  span  the  traveler  is  sup- 
ported upon  steel  bents  resting  on  temporary  box  girders,  supported 
at  panel  points  from  the  main  pins  of  the  bridge.  The  material  is 
received  from  the  shops  at  Phoenixville,  Pa.,  in  a  storage  yard  near 
the  end  of  the  bridge,"  which  storage  yard_is  about  750  ft.  long  and 
served  by  two  70-ft.  electric  cranes.  From  this  storage  yard  the 
material  is  run  on  cars  at  grade  directly  to  the  bridge  underneath 
the  main  traveler. 

Immediately  upon  the  completion  of  the  railroad  approach,  dur- 
ing July.  1905,  the  rigging  of  the  main  traveler  was  completed  and 
the  actual  erection  of  the  permanent  metal  began  on  July  22.     On 


Automatic   Block  Signals  on  Single  Track.* 


Many  plans  have  been  adopted  to  abolish  or  reduce  delays 
on  single  track  lines.  One  way  is  to  use  Form  19  for  train  orders 
for  inferior  trains;  another  is  to  omit  the  engineman's  signature 
to  "31"  orders;  a  third  is  to  use  Form  19  for  all  trains;  and  a 
fourth  is  to  use  the  manual  block  system,  keeping  trains  from  four 
to  six  miles  apart;  but,  if  it  is  an  absolute  block,  flagging  becomes 
careless  and  a  matter  of  form  only.  The  movement  of  trains  is 
slow;  there  is  a  busy  day,  and  after  a  week  of  busy  days  the  line 
is  blocked.  More  enginemen  are  asked  for;  perhaps  they  are  re- 
ceived; if  they  are,  there  are  not  enough  men  to  man  the  engines 
for  a  great  length  of  time;  the  men  become  worn  out;  overtime 
increases;  cars  are  set  out;  yards  are  blocked,  and  the  position 
of  the  superintendent  is  far  from  enviable,  as  he  is  always  blamed 
when  his  division   is  blocked  and  freight  is  delayed. 

Delays  caused  by  train  orders  are  varied  and  constant.  The 
train  despatchers  refrain  from  giving  time  against  passenger 
trains,  knowing  that  the  time  will  all  be  used  up  in  getting  the 
order  delivered.  The  best  that  can  be  done  is  to  have  the  con- 
ductor alone  receive  and  sign  for  orders  and  get,  for  each  engine- 
man  of  his  train,  a  clearance  card  showing  the  number  of  each 
order  delivered  with  it.     With  Form   19   used   for   both  trains,  and 


Main  Shoe  and   Connections  Over   Pier — Weight  of   Each    Part  as 

Follows:    Pedestals,    Upper   95,000   lbs.;    Lower    155,000    lbs.; 

Shoe    148,000   lbs.;    Center  Chord    102,000   lbs.;    Main 

Shoe  57,000  lbs.;   Total  About  557,000  lbs. 

Sept.  1,  1905.  the  main  anchorage  bent  on  the  south  side  of  the 
bridge,  all  the  lower  chords  and  bracing  of  the  south  anchor  arm, 
main  pedestals,  shoes,  etc.,  over  main  pier,  were  in  place,  and  the 
erection  of  truss  web  members  will  be  started  at  the  anchorage  end 
early  in  September.  The  work  of  erection  will  have  to  be  suspended 
during  the  winter  months,  probably  about  November  15th  to  April 
15th.  The  general  appearance  of  the  bridge  when  completed  is 
shown  in  the  accompanying  half-tone,  which  was  made  from  photo- 
graph of  paper  model.  The  central  span  of  this  bridge  is  the  largest 
span  in  the  world,  exceeding  the  Firth  of  Forth  span  by  90  ft.  There 
were  no  precedents  to  follow  in  its  design  and  its  construction  taxed 
the  maximum  capacity  of  the  mills,  shops,  and  the  railroads  in  its 
transportation. 

The  management  of  the  Alsace-Lorraine  railroads,  which  has 
been  discouraging  the  use  of  alcoholic  drinks  by  its  employees  while 
on  duty,  noticed  that  at  the  picnics  and  other  gatherings  of  railroad 
men  and  their  families,  some  of  them  seemed  inclined  to  make  up 
for  lost  time;  while  often  on  such  occasions  there  was  nothing  but 
beer  to  drink.  It  has  recently  made  arrangements  by  which  at  such 
festivals  a  supply  of  coffee,  milk,  lemonade  and  aerated  waters  are 
to  be  had  at  prices  which  would  ruin  any  brewer.  How  much  the 
^consumption  of  beer  has  been  reduced  we  are  not  informed. 


End  View  of   Main   Traveler, 

a  middle  order  at  the  meeting  point,  we  have  done  the  best  we  can 
with  the  cumbersome  despatching  system. 

But  for  ten  years  the  C,  N.  O.  &  T.  P.  has  used  automatic  block 
signals;  and  by  September  1  our  entire  line  will  be  blocked.  We 
estimate  an  increase  of  30  per  cent,  in  the  capacity  of  the  road  as 
compared  with  the  telegraph  block  system  with  sections  four  or 
five  miles  long.  In  that  distance  we  now  have  three  automatic 
blocks.  Automatic  signals  should  be  placed  so  as  to  have  a  signal 
at  each  switch  for  a  starting  signal.  The  blocks  should  be  from 
a  mile  to  a  mile  and  one-half  in  length,  but  never  longer  than  a 
mile  and  a  half.  Greater  efficiency  can  be  had  by  staggering  the 
signals.  The  setting  point  of  the  signals  should  be  such  as  to 
make  it  impossible  for  two  trains  to  enter  a  block  simultaneously 
from  opposite  directions.  The  overlap  should  be  so  placed  on 
grades  as  to  give  the  advantage  of  protection  to  the  down  coming 
train,  and  be  kept  outside  the  switches  of  passing  sidings.  They 
should  be  marked  plainly  so  that  trainmen  may  become  familiar 
with  their  location  and  know  to  which  signal  to  send  their  flag- 
man to  bring  trains  through  the  block,  in  case  of  break-downs 
inside  the  overlap. 

There  has  been  some  controversy  as  to  delay  to  trains  meet- 
ing at  points  inside  of  block  limits.     Our  rule  provides  that  when 


•Abstract  of  a  paper  read  before  the  Central  Association  of  Railroad 
Officers  by  H.  M.  Waite.  Superintendent  of  the  Cincinnati.  New  Orleans.  &• 
T..-.-,,s  Pacific,  and  printed  in  the  August  Proecctlinys  of  the  St.  Louis  Railwav 
Club. 
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trains  meet  within  the  limits  of  a  block  the  inferior  train  may 
pass  the  stop  signal  and  proceed  to  the  siding  under  control.  This 
permits  the  despatcher  to  give  the  inferior  train  the  best  of  a 
meeting  point,  so  it  will  be  in  to  clear  and  the  superior  train  will 
receive  a  proceed  signal.  Each  switch  is  supplied  with  a  bell  an- 
nunciator, which  rings  whenever  the  block  is  occupied,  notifying 
trains  in  the  siding  that  the  block  is  occupied. 

The  setting  point  for 'each  signal  is  placed  140  to  250  feet  in 
advance  of  it.  according  to  the  kind  of  signal;  this  point  is  desig- 
nated by  a  triangular  cast-iron  sign,  marked  "Electric  Block  Sig- 
nal." As  we  operate  normally  clear,  it  gives  the  engineman  an 
opportunity  to  see  if  the  signal  goes  to  the  stop  position  before  he 
passes  it.  Our  passenger  trains  carry  a  speeder  in  the  baggage 
car,  and,  when  stopped  by  an  automatic  signal,  it  is  immediately 
put  on  the  track  and  the  baggage  master  is  sent  ahead  on  the 
speeder  with  danger  signals,  thus  greatly  reducing  the  delay.  Our 
block  failures  average  fifteen  to  every  one  hundred  thousand  train 
movements. 

I  have  said  that  flagging  becomes  a  matter  of  form  with  the 
absolute  block,  and  the  question  would  naturally  be  asked,  "How 
do  you  know  that  the  men  observe  the  automatic  signal?"  We 
know  from  e.xperience  and  t?sts.  Some  time  since  we  had  an  acci- 
dent which  proved  that  the  men  were  not  always  respecting  sig- 
nals. After  communicating  with  20  of  the  best  passenger  and 
freight  enginemen  and  conductors  we  tried  surprise  tests,  notifying 
all  the  men  what  to  expect.  Automatic  signals  would  be  held  in 
stop  position,  one  and  two  torpedoes  placed  on  the  rail,  burning 
fusees  displayed  and  lights  put  out.  Reports  were  made  on  a  regu- 
lar form  for  each  test.  If  a  man  openly  and  grossly  disobeyed 
the  rules,  ran  past  the  block  or  fusees,  he  was  dismissed.  If  he 
was  slow  in  reducing  speed,  did  not  whistle  out  a  flag  or  call  it 
in  promptly,  he  was  taken  out  of  service  and  sent  to  the  "Train 
Rule  Examiner"  to  be  examined  on  the  rules.  This  "Train  Rule 
Examiner"  examines  all  men  for  promotion,  holds  lectures  on  the 
rules  three  times  each  week,  attends  all  investigations,  and  sees 
that  all  employees  in  the  train  service  understand  the  rules. 

With  blocks  one  and  one-half  miles  long,  each  semaphore  signal 
installed  costs  ?T00,  or  $1,400  for  a  block  of  two  home  signals. 
The  disc  signals  cost,  installed,  about  $600  per  signal,  or  $1,200  for 
a  block  of  two  home  signals,  and  $2,250  for  a  block  of  two  home 
and  two  distant  signals.  If  the  blocks  are  made  one  and  one-half 
miles  long,  the  semaphore  will  cost  $900  per  mile  and  the  disc 
$800  per  mile  where  two  home  signals  are  used. 

The  average  cost  of  maintenance  per  signal  per  month  for 
semaphores  is  $10.40;  discs,  $8.50.  We  use  gravity  battery  on  line 
and  track;  potash  and  storage  on  motors.  Sixteen  potash  cells 
to  each  motor;  four  storage  cells  to  each  motor;  four  to  12  line 
cells  to  each  signal,  and  four  to  eight  track  cells  to  each  signal. 
Potash  batteries  are  replenished  every  18  months.  All  batteries 
are  placed  in  concrete  tubs  under  ground.  Potash  renewals  cost 
16  cells,  $14.52;  line  batteries,  10  cells,  $1.50;  track  battery,  eight 
cells.  $1.25. 

Our  Signal  Department  is  organized  as  follows:  A  Superin- 
tendent of  Signals,  who  has  general  supervision  of  the  automatic 
signals,  interlockings,  telephones,  etc,  and  the  maintaining  and 
establishing  of  all  standards.     He  reports  to  the  General  Manager. 

Each  division  has  a  Signal  Engineer,  who  reports  to  the  Divi- 
sion Superintendent.  Under  him  are  two  foremen,  one  for  each 
district,  who  have  direct  charge  of  all  inspectors  and  gang  fore- 
men working  on  their  respective  districts.  Each  inspector  has  an 
average  of  IS  signals  and  eight  to  12  miles  of  track. 

The  question  is  asked.  "Is  it  worth  the  expense?"  Unfortu- 
nately, we  cannot  say  how  many  dollars  the  signals  have  actually 
saved — no  one  can;  but  considering  the  old  stories  of  three  col- 
lisions a  day,  and  now  none,  and  the  actual  experience  of  trains 
saved  from  collisions,  etc.,  we  believe  the  money  is  well  spent:  and 
we  are  spending  more  every  day  for  new  installations  and  improve- 
ments on  the  old. 

In  some  places  we  have  the  electric  train  staff,  and  for  certain 
operations,  gauntlets  through  tunnels  or  over  bridges  or  between 
double  tracks,  it  as  near  perfect  for  safety  as  can  be  had;  but  for 
high  speed  it  is  cumbersome,  when  it  comes  to  picking  up  and  de- 
livering the  staff.  By  means  of  rubber  hose  hoops  we  can  pick 
up  a  staff  at  40  miles  per  hour,  and  by  a  catcher  on  the  engines  of 
some  of  our  fast  trains  we  pick  it  up  at  60  miles  per  hour;  but 
for  continuous  blocking  the  staff  would  cause  delays  and  is  cum- 
bersome. Train  orders  are  not  needed  where  you  have  the  electric 
train  staff.  We  operate  the  staff  on  a  single  track  bridge  over  the 
Ohio  river  between  two  yards,  with  100  train  movements  in  24 
hours,  and  not  a  train  order  is  sent;  for  such  places  it  is  unequaled. 


Forging  and   Repairing   Locomotive   Motion   Rods. 


The  German  and  Austrian  railroads  have  taken  great  interest 
in  encouraging  such  employees  as  track  watchmen  and  gatemen,  who 
live  on  the  right  of  way.  to  produce  something  which  will  help  out 
their  wages.  Bee-keeping  has  been  promoted,  and  fruit-growing;  and 
now  near  Cologne  they  are  told  to  raise  poultry,  and  experts  in  that 
art  are  to  be  sent  around  to  teach  them  how  to  do  it  to  advantage. 


In  the  past  three  or  four  years,  what  is  known  as  low  carbon 
steel  has  taken  the  place  of  iron  in  many  cases  to  produce  side  and 
main  rods  as  well  as  rod  straps,  consequently,  the  old  method  of 
forging  and  repairing  these  members,  in  a  measure,  has  become 
obsolete  and  new  methods  have  been  adopted  to  meet  the  changed 
conditions. 

We  are  all  familiar  with  the  old  method  of  producing  these 
members  from  the  best  quality  of  scrap  material.  The  method  of 
utilizing  scrap  steel,  similar  to  the  old  method  of  using  scrap  iron, 
is  not  yet  in  evidence  for  producing  such  important  members  of 
the  locomotive  as  side  and  connecting  rods,  straps,  etc.  These  mem- 
bers are  forged  from  large  steel  blooms  made  for  the  purpose.  Much 
more  care  has  to  be  taken  in  forging  such  motion  work  from  steel 
blooms  than  the  old  method  of  forging  iron  for  the  reason  that 
steel  is  of  a  crystaline  structure.  The  least  imperfection  in  the 
steam  hammer  ma.v  cause  a  slight  check  in  forging  from  the  ingot> 
or  the  slightest  overlap  worked  into  the  forging  will  produce  the 
nucleus  for  a  break  from  vibrating  strains  when  in  service.  The 
slightest  nick  with  a  sharp  chisel  on  the  finished  surface  of  a  steel 
rod  will  produce  similar  results.  Many  failures  of  steel  rods  have 
come  to  my  notice  in  the  last  two  years  from  the  causes  mentioned. 
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Forging   and    Repairing   Locomotive  Side   Rods. 


Such  defects  may  be  produced  in  forging  iron  rods,  as  this  mate' 
rial  is  a  fibrous  structure.  The  injury  is  not  so  pronounced  as  in 
steel,  as  one  or  two  outside  fibers  are  affected  only,  leaving  the 
inside  fiber  intact,  consequently  the  injury  will  not  work  its  w'ay 
into  the  metal  to  such  an  extent  as  it  will  with  a  metal  of  a  crys- 
taline structure. 

Steel  rods  came  in  evidence  in  the  Sacramento  shops  two  or 
three  years  ago.  During  this  period  I  have  had  to  repair  many 
steel  rods.  In  many  cases,  on  examination,  a  slight  check  would 
present  itself  on  the  rib  of  a  grooved  steel  rod.  If  the  rod  is  low 
In  carbon  and  will  stand  a  high  heat,  the  slight  defect  is  easily 
remedied  by  cutting  out  the  defective  portion  and  welding  a  piece 
of  good  iron  in  the  cavity  by  taking  separate  heats.  If  properly 
done  this  will  prevent  the  original  fracture  from  working  into 
the  rod  from  vibrating  strains.  The  method  practiced  by  many 
smiths  of  putting  in  what  is  termed  a  "Dutchman."  from  my  point 
of  view,  is  a  very  bad  practice.  This  method  is  accomplished  by 
splitting  the  defective  portion  and  driving  a  wedge  of  iron  in  the 
split,  then  taking  a  welding  heat  on  the  upper  surface  of  the  rod 
and  wedge  and  hammering  the  wedge  and  welding  the  iron  over 
the  defect.  This  simply  hides  the  defect.  I  recently  had  a  rod  cut 
where  a  defect  was  repaired  by  this  method.     The  sections  of  the 


•From  a  paper  by  S.  I'ren.  read  before  the  Cleveland  meeting  of  the  Na- 
tional Railroad  Master  Blacksmiths'  Association,  August,  1905. 
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rod  showed  the  wedge  in  perfect  shape,  excepting  a  small  portion 
of  the  surface. 

We  have  many  of  these  steel  parallel  rods  coming  into  the  shop 
with  the  defect  so  pronounced  that  it  becomes  necessary  to  cut  the 
fractured  portion  off  and  put  on  a  new  end.  Formerly  tlie  method 
practiced  was  to  fill  in  the  grooved  portion  of  the  rod  with  good 
iron,  as  well  as  the  projecting  ribs,  continuing  the  iron  portion 
about  8  in.  from  the  broken  section,  then  welding  on  the  iron  por- 
tions by  the  usual  method  of  male  and  female  scarfs.  This  method 
was  not  entirely  satisfactory  as  we  invariably  found  a  slight  defect 
on  the  surface  of  the  grooved  portion,  when  the  groove  was  planed 
out  of  the  repaired  section. 

Recently  the  Southern  Pacific  has  been  changing  the  heavy 
compound  engines  to  simple  engines.  It  became  necessary  to 
lengthen  the  main  steel  connecting  rods:  this  is  accomplished  by 
welding  on  new  ends.  The  original  method  as  explained  was  not 
satisfactory.  1  adopted  the  method  as  shown  in  Figs.  1,  2,  3  and  4. 
We  cut  off  the  end  that  had  to  be  renewed.  The  end  of  the  old  por- 
tion of  the  rod  to  be  welded  was  upset  with  a  batlering-ram- 
Then  by  means  of  a  steam  hammer  a  point  was  formed  on  tlie  end 


The  question  arises  now  as  to  which  portion  of  the  rod  is  best 
adapted  to  resist  the  combination  strains  which  this  important 
member  is  subjected  to,  such  as  vibrating  and  compression  strains, 
jars  and  sudden  shocks,  often  times  the  different  strains  acting  at 
the  same  time.  The  writer  claims  that  the  iron  portion  is  best 
adapted  to  resist  the  strains  referred  to  as  the  iron  has  a  fibrous 
structure  and  is  not  so  apt  to  rupture  from  vibrating  strains  as 
low  carbon  steel  with  its  crystaline  structure,  however,  from  labora- 
tory tests  I  have  had  made  from  sections  of  hammered  steel  rods, 
I  find  a  vast  improvement  regarding  ductility  from  test  made  some 
years  ago. 

Steam     Motor    Coaches    for    the     Buenos    Ayres    Great    Southern 


The  Buenos  Ayres  Great  Southern,  which  has  a  mileage  of  2,481 
miles  of  track,  and  ranks  as  one  of  the  most  important  railroad 
systems  in  South  America,  has  recently  introduced  into  service 
around  Buenos  Ayres  a  number  of  steam  motor  coaches,  one  of 
which,  designed  and  built  by  Messrs.  Kerr,  Stuart,  &  Company, 
Limited,  of  Stoke-on-Trent,  is  illustrated  in  the  accompanying  pho- 


Steam    Motor   Coach   for   the   Buenos   Ayres   Great   Southern. 


of  the  rod  as  shown  at  A,  Fig.  1;  this  produces  a  round  corner  at 
H.  To  overcome  this  we  raise  a  flUet  at  this  point  by  cutting  into 
the  metal  slightly  and  driving  the  metal  back  with  a  fuller,  as 
shown.  We  then  lay  two  pieces  of  iron.  BB,  on  each  side  of  the 
V  shaped  end  of  the  rod.  firmly  welding  them  to  the  steel.  Now 
■we  have  the  end  of  the  rod  shod  with  iron.  By  this  method,  the 
homogeneity  of  the  different   rods  are  discovered.     Regarding  car- 


tograph  and  line  engraving.  The  front  bogie  carries  the  engine 
boiler  with  all  connections  complete,  with  the  exception  of  the 
water  tank,  which  is  carried  on  the  main  frame  of  the  coach  behind 
the  boiler.  The  bogie  has  been  arranged  so  that  it  can  be  easily 
detached  from  the  coach,  when  necessary  to  send  the  engine  into 
the  running  shed.  The  cylinders  are  9  in.  in  diameter  by  15  in. 
stroke,    and    are   placed   outside   the   frames,    driving   one    pair    of 
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bon,  the  vibration  is  so  pronounced  that  the  same  heat  for  welding 
on  the  two  pieces  B  B,  will  not  answer  for  different  rods.  This 
being  accomplished,  we  have  iron  to  iron  welds  and  can  get  high 
heats  without  bringing  the  steel  to  an  injurious  heat.  We  now 
bring  our  two  pieces,  C  C,  to  a  welding  heat  in  separate  fires,  weld- 
ing them  on  to  the  surface  B  B,  under  the  steam  hammer.  Another 
welding  heat  is  now  taken  for  the  purpose  of  forming  a  perfect 
union  of  all  of  the  parts  as  shown  at  B,  Fig.  2.  The  remainder  of 
the  work  is  done  by  the  ordinary  method  of  lap  welding  under  the 
steam  hammer  as  shown  at  D  F,  Fig.  3.  The  portion  D  is  forged 
by  the  steam  hammer  from  the  best  scrap  iron  obtainable.  The  rod 
being  finished  as  far  as  the  forging  is  concerned  goes  to  the  ma- 
chine shop  to  have  the  new  iron  portion  finished  and  grooved  as 
shown  at  G,  Fig.  4.  When  the  rod  is  being  finished  the  slightest 
defect  in  the  welded  portion  will  be  discovered. 

There  have  been  40  rods  welded  by  the  above  method  in  the 
Southern  Pacific  shops  in  the  last  18  months.  A  slight  defect  in 
the  welded  portion  was  found  in  one  case  only.  Not  a  single  rod 
has  failed  in  service.  Now  we  have  the  most  important  member 
of  a  locomotive  two-thirds  in  low  carbon  steel  and  one-third  in  iron. 


wheels  only.  The  pistons  are  of  cast-iron,  and  each  is  fitted  with 
two  cast-iron  packing  rings.  The  wheels  are  3  ft.  5  in.  in  diameter 
on  the  tread,  the  centers  are  of  cast-iron  with  balance  weights 
cast  solid,  and  are  fitted  with  rolled  tires  of  Vickers  "Australia" 
steel.  The  wheelbase  of  the  motor  bogie  is  9  ft.  9  in.  The  axles 
are  of  Siemens  mild  steel,  the  journals  being  6  in.  by  9  in.  The 
throttle-valve  is  of  cast-iron  with  gun-metal  double  beat  valve,  and 
is  worked  from  either  end  of  the  coach  by  means  of  a  steel  wire 
rope  and  pulley  connections.  The  valve  motion  is  of  the  "Wal- 
schjert"  type.  The  slide  bars  are  of  steel  with  one  bar  to  each 
cylinder.  2%  in.  wide  by  1%  in.  thick,  fitted  with  gun-metal  liners. 
The  bogie  frame  is  of  solid  steel  plates,  '/s  in.  thick,  firmly  stayed 
and  bound  together.  The  brake  shoes  are  of  cast-iron,  one  shoe 
to  each  wheel  on  the  motor  bogie,  and  are  actuated  by  a  steam 
arrangement,  and  can  also  be  worked  by  a  powerful  hand  screw 
operated  from  the  cab.  The  boiler  is  of  the  locomotive  tubular 
type,  placed  transversely  on  the  bogie,  and  is  made  of  the  best 
mild  steel  plates;  the  shell  plates  are  '/,,-.  in.  thick,  the  smoke-box 
tube  plates  %  in.  thick.  The  longitudinal  seam  butt  is  jointed 
and   riveted.     The  internal   firebox   is  constructed   of  the  best  cop- 
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per  plates.  The  side  sheets  and  crown  sheet  are  '/lo  'n. ;  the  tube 
plates  are  'V,o  in.  thick,  and  are  stayed  to  the  outer  shell  by  copper 
stays  'Vic  in.  in  diameter  and  about  4  in.  pitch,  with  the  tell-tale 
holes  at  their  centers  drilled  1  Vi"  in.  in  each  end.  There  are  150 
solid  drawn  brass  tubes  of  IVl.  in.  external  diameter.  The  total 
heating  surface  is  336  sq.  ft.,  and  the  working  steam  pressure  is 
160  lbs.  per  sq.  in.  The  engine  has  been  fitted  complete  with  oiling 
apparatus,  including  a  Wakefield's  sight  feed  lubricator  to  the  cylin- 
ders. There  is  a  steam  whistle  actuated  from  either  end  of  the 
coach.  The  boiler  is  fitted  with  two  glass  water  gages  with  slop 
cocks  and  protectors,  with  steam  pressure  gages  marked  in  lbs. 
per  sq.  in.,  and  kilos  per  sq.  cm.  Two  combination  injectors, 
with  solid  drawn  copper  pipes  and  rubber  hose  connections  to  the 
tank  ar?  provided.  The  cab  is  built  of  mild  steel  plates,  with  double 
roof,  the  inner  roof  being  of  teak.  Sliding  plate  glass  windows 
are  provided  in  front,  and  there  is  also  a  louvre  in  the  center  as 
shown  in  the  illustration.  The  cab  is  furnished  with  oil  lamps 
for  the  water  and  steam  gages.  The  vehicle  is  fitted  with  a  steam 
.urbine  dynamo  of  110  volts  and  the  necessary  switchboard. 

The  dynamo  provides  electric  light  for  two  headlights,  two 
side  lamps  and  for  lamps  for  the  engine  compartment,  as  well  as 
the  lamps  for  lighting  the  interior  of  the  coach.  There  are  11 
lamps  in  all,  each  of  16  candle  power.  Both  ends  of  the  coach  are 
fitted  with  a  steel  cow-catcher.  The  tank  has  a  water  capacity  of 
300  gallons,  and  there  is  a  fuel  space  of  33  cu.  ft.  The  tractive 
force,  at  three  quarters  'cut-off."  amounts  to  4.220  lbs.  The  inte- 
rior of  the  coach  is  finished  in  polished  oak  paneling.  The  seats 
are  turn-over  upholstered  seats.  As  shown  in  the  illustration,  the 
coaches  are  divided  into  two  passenger  compartments,  having  24 
seats  in  the  second  and  28  in  the  first  class  compartment;  there 
is  also  a  luggage  and  guard's  compartment  at  the  rear  end. 


The  Chicago  Freight  Terminals  of  the  Chicago  &  North-Western. 


The  Chicago  &  North-Western's  problem  in  Chicago  is  to  oper- 
ate into  the  city  three  double-track  through  lines  carrying  more 
passenger  trains  daily  than  any  other  railroad  into  Chicago  and 
at  the  same  time  to  take  care  of  a  very  large  freight  traffic  which 
must  be  interchanged  between  these  three  lines,  and  the  most  com- 
prehensive system  of  freight  terminals  in  the 
city.  In  order  to  realize  the  seriousness  of  the 
problem  it  is  worth  noticing  that  against  the 
three  lines  of  the  Chicago  &  North-Western 
there  are  only  two  other  railroads,  or  three 
including  the  two  Pennsylvania  lines,  the  Pitts- 
burg, Ft.  Wayne  &  Chicago  and  the  Pan  Handle 
(operated  separately),  which  have  more  than 
one  through  line  into  the  city.  These  are  the 
Illinois  Central  and  the  Chicago.  Milwaukee  & 
St.  Paul.  Having  the  largest  needs,  the  North- 
Western  is  fortunate  in  possessing  correspond- 
ingly large  terminal  facilities.  According  to 
an  unofficial  estimate  the  company  owns  about 
320  miles  of  track  within  the  city  limits 
against  something  over  100  miles  owned  by  the 
two  Pennsylvania  lines  which  together  have 
the  next  largest  trackage.  On  this  basis  the 
North-Western  has  more  than  twice  as  much 
track  in  Chicago  as  any  other  road.  The  Rail- 
road Gazette  is  indebted  for  an  inspection  of 
the  Chicago  &  North-Western  freight  terminals 
and  the  accompanying  forms,  maps  and  plans 
lo  Mr.  W.  D.  Cantillon.  General  Superintend- 
ent: Mr.  E.  C.  Carter,  Chief  Engineer:  Mr.  J. 
S.  Robinson,  Division  Engineer:  Mr.  E.  E. 
Betts,  Car  Service  Agent,  and  particularly  to 
Mr.  R.  H.  Johnson,  Trainmaster  of  Freight 
Terminals,  to  whose  active  and  personal  in- 
terest much  of  the  information  is  due.  A  large 
number  of  others  also  whose  names  cannot 
because  of  their  number  be  mentioned  gave 
their  time  and  hearty  co-operation. 

The  accompanying  map  (Fig.  1)  gives  the 
general  relation  of  the  North-Western's  lines 
into  Chicago  to  each  other  and  to  the  territory 
in  and  about  the  city.  The  Galena  division  runs 
due  west  from  the  Wells  street  passenger  sta- 
tion to  Omaha.  The  Milwaukee  and  Wisconsin 
divisions  leave  the  Galena  division  in  a  four- 
track  line  just  west  of  the  Wells  street  station,  the  former  to  run 
north  near  the  shore  of  the  lake  to  Milwaukee  and  beyond  to  the 
northern  peninsula  of  Michigan.  The  "ft'lsconsin  division,  which  leaves 
the  Milwaukee  division  three  miles  out  at  Clybourn  Junction,  and 
runs  to  St.  Paul  and  Minneapolis,  forms  roughly  the  bisector  of  the 
angle  made  by  the  other  two.  Though  for  operating  purposes  the 
Wisconsin  and  Milwaukee  divisions  are  combined  as  the  Wisconsin 
division,  it  will  be  simpler  in  describing  the  general  terminal  situa- 


tion to  consider  them,  as  is  done  on  the  time  cards  issued  to  the  pub- 
lic, as  two  separate  divisions.  The  map  also  shows  the  cut-off  south 
from  Lake  Bluff  on  the  Milwaukee  division,  which  was  described 
in  the  Railroad  Gazette  of  August  11,  page  128.  This  is  used  to 
divert  freight  and  through  passenger  traffic  from  the  Milwaukee 
division  at  that  point  in  order  to  relieve  the  Chicago  end  of  the 
division  on  which  is  much  the  heaviest  part  of  the  North-Western's 
suburban  business.  This  cut-off  is  also  to  be  part  of  the  new  low- 
grade  air  line  now  building  to  a  point  near  Milwaukee.  This  as 
described  at  that  time  is  similarly  to  relieve  the  present  Milwaukee 
division  of  much  of  its  freight  and  through  passenger  traffic.  Near 
the  outside  of  the  map  is  the  Elgin.  Joliet  &  Eastern,  an  outer 
belt  line  meeting  the  three  divisions  of  the  North-Western  at  West 
Chicago,  Waukegan  and  Barrington  respectively,  with  which  con- 
siderable business  is  interchanged,  relieving  to  that  extent  the 
crowded  condition  of  fhe  terminals  in  Chicago. 

The  other  map  (Fig.  2)  shows  the  terminal  situation  more  in 
detail.  The  territory  embraced  in  the  terminals  includes  the  Mil- 
waukee division  to  Central  street  station.  North  Evanston;  the 
North  Evanstou-Mayfair  cut-off,  used  for  the  same  purpose  as  the 
Lake  Bluff  cut-off  and  the  first  step  in  the  new  line  to  Milwaukee; 
the  Wisconsin  division  to  a  point  beyond  Mayfair;  the  freight  con- 
nection between  Mayfair  (Hunting  avenue)  and  the  40th  avenue 
yards;  the  Galena  division  to  Elmhurst  (shown  in  Fig.  1)  16 
miles  due  west  of  the  Wells  street  station  and  11  miles  west  of 
40th  avenue,  and  all  territory  included  in  or  south  of  these  lines. 
This  includes  51  miles  of  double  main  track  and  is  all  under  the 
direct  authority  of  the  Trainmaster  of  Freight  Terminals,  who 
ranks  as  a  Superintendent.  The  yards  in  the  terminal  territory 
average  in  capacity  from  50  (40  ft.)  cars  at  some  of  the  suburban 
stations  between  Clybourn  Junction  and  Evanston  on  the  Mil- 
waukee division  to  1,800  cars  at  16th  street,  2.000  at  Western  ave- 
nue, 2.000  in  the  new  yard  now  building  at  Melrose  Park  just  east 
of  Elmhurst  on  the  Galena  division,  2,200  at  Wood  street,  and 
5,000  cars  at  40th  avenue.  With  the  completion  of  this  year's 
work  on  the  new  Melrose  Park  yard  the  terminals  will  have  a 
total  yard  capacity  of  about  15,500  cars.  The  51  miles  of  main 
double  track  in  the  terminals  includes  nine  miles  of  three-track, 
three  miles  of  four-track,  two  miles  of  flve-track  and  three  miles 
of  six-track.     These  are  all  main  tracks.     There  are  also  144  miles 
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of  yard  track  and  21  miles  of  private  track.  The  number  of  actual 
cars  handled  in  and  out  of  the  city  each  month  is  from  170,000  to 
175,000  cars,  or  a  total  of  from  340,000  to  350,000  car  movements. 
In  the  month  of  June  there  were  349,000  car  movements. 

The  principal  freight  houses  are  at  State  street.  Grand  avenue. 
Wood  street  and  16th  street.  The  State  street  house  receives  from 
and  ships  to  the  Galena  division,  and  the  Grand  avenue  house,  from 
the   other  two  divisions.     Wood  street  is  a  transfer  freight  house 
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for  freight  to  and  fi'om  connecting  lines  delivered  in  cars,  and  Six- 
teentti  street  for  connecting  line  freight  for  the  North-Western  de- 
livered by  teams.  The  mixed  freight  (except  perishable)  from  the 
road  for  connecting  lines  received  at  Wood  street  is  there  distrib- 
uted into  the  proper  foi-eign  cars.  Practically  the  only  freight  for 
Chicago  received  at  either  Wood  street  or  Sixteenth  street  is  in  car- 
load lots  for  delivery  on  near-by  team  tracks. 

In  addition  to  the  four  freight  houses  mentioned,  the  North-West- 
ern has  Chicago  freight  stations  at  North  avenue,  40th  street,  Deering. 
Cragin.  and  the  Union  Stock  Yards.  These  handle  car  load  freight 
only,  which  is  delivered  on  team  or  industry  tracks,  there  being  for 
instance  in  the  North  avenue  district,  which  covers  the  territory 
about  Clybourn  Junction,  five  team-track  yards  and  over  70  indus- 
tries, 40  of  which  have  private  tracks.  Included  in  the  Chicago 
terminals  of  the  North-Western  are  a  total  of  over  360  industries, 
223  of  which  have  their  own  industry  tracks.  Including  the  lOS 
industries  in  the  Union  Stock  Yards  district  to  which  the  North- 
Western   has  trackage   rights   from    Wood   street   over   the    Chicago 
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Junction  Railway,  there  are  468  industries  on  the  North-Western's 
Chicago  terminal,  331  of  which  are  reached  by  direct  track  connec- 
tion. Some  of  these  are  reached  exclusively  by  the  North-Western; 
the  traffic  from  others  is  divided  with  other  roads.  This  is  some- 
times done  on  an  agreed  basis,  as  at  Deering,  where  the  large  traffic 
originating  at  the  works  of  the  Internationl  Harvester  Company  at 
that  point  goes  for  six  months  of  the  year  to  the  North-Western 
and  for  the  other  six  months  to  the  Chicago,  Milwaukee  &  St.  Paul. 


For  each  industry  a  switching  report  (Fig.  3 J  is  made  out  each  day 
for  the  information  of  the  agent  in  the  district,  showing  the  cars 
removed  from  and  switched  to  each  industry  track. 

At  the  Union  Stock  Y'ards  the  North-Western  handled  during 
1904  more  of  the  live  stock  trafhc  into  Chicago  than  any  other  road. 
In  that  year  the  total  receipts  at  Chicago  were  28().8T3  cars  of 
live  stock.  Of  these  the  North-Western  brought  G2,U01  cars,  the 
largest  number  for  any  single  road.  Its  heaviest  month's  traffic 
was  during  February,  when  6,52(j  cars  were  handled  to  the  stock 
yards.  The  heaviest  day's  traffic  was  over  800  cars.  During  the 
year  42,032  head  of  cattle  were  handled  by  the  North-Western  out 
of  Chicago. 

The  State  street  district  is  divided  into  two  parts,  one  west 
and  the  ether  east  of  the  north  branch  of  the  Chicago  river.  Each 
district  contains  about  50  industries.  West  of  the  river  there  is  a 
connection  with  the  Chicago,  Milwaukee  &  St.  Paul.  The  section 
east  of  the  river  is  east  of  the  Wells  street  station  and  takes  ia 
the  docks  near  the  mouth  of  the  Chicago  river  and  the  factories 
and  warehouses  on  North  Pier.  About  a  third  of  a  mile  east  of  the 
station  are  the  inbound  and  outbound  freight  houses.  At  the  "in" 
freight  house  is  received  all  less-than-car-load  freight  from 
the  Galena  division.  From  the  other  divisions  such  freight  comes 
only  for  trans-shipment  to  lake  steamers.  All  lake  traffic  in  both 
directions  is  handled  at  State  street,  and  this  is  the  only  1.  c.  1. 
freight  which  comes  to  or  goes  out  from  State  street  to  the  Wis- 
consin and  Milwaukee  divisions.  Perishable  freight  from  the 
Galena  division  destined  for  other  railroads  comes  to  State  street 
and  is  at  once  loaded  on  teams  and  carried  across  the  city  to  con- 
nections, the  whole  process  of  trans-shipment  sometimes  taking  no 
more  than  an  hour.  Perishable  goods  are  the  only  sort  of  1.  c.  I. 
freight  for  connecting  lines  from  the  road,  which  do  not  go  to 
Wood  street  tor  transfer.  In  order  to  have  the  least  possible  delay, 
such  freight  is  carried  into  the  center  of  the  city  at  State  street 
and.  from  the  other  two  divisions,  to  Grand  avenue,  where  the 
transfer  can  be  made  in  the  shortest  possible  time. 

The  State  street  "out"  freight  house  loads  cars  for  all  points 
on  the  Nort'Q-Western  Line,  large  deliveries  in  I.  c.  1.  lots  being 
made  at  the  house  daily  by  teams.  Five  tracks  of  18  cars  each 
are  loaded  at  a  time.  Each  five  cars  opposite  each  other  are  called 
a  "run"  and  are  in  charge  of  a  stevedore,  who  is  entirely  responsible 
for  correct  loading.  To -make  his  responsibility  complete,  freight 
is  not  wheeled  into  the  cars  by  the  truckers.  They  leave  the  loaded 
trucks  on  the  freight  house  platform  just  outside  the  door  of  the 
first  car  in  the  run.  Then  as  the  stevedore  takes  each  piece  of 
freight  into  the  car  himself,  all  mistakes  in  loading  can  be  traced 
directly  to  him.  It  is  also  his  business  to  examine  each  piece  of 
freight  for  its  actual  destination  instead  of  depending  on  the 
marker's  chalk  marks  which  are  intended  solely  for  the  direction 
of  the  trucker.  For  instance,  if  his  run  were  number  4  ( i.e.,  the 
five  cars  each  of  which  is  fourth  on  its  track)  and  the  car  on  the 
third  track  were  a  straight  car  for  Minnesota  Transfer,  he  must 
be  sure  that  each  piece  of  freight  that  goes  into  that  car  is  really 
destined  for  points  on  connecting  lines  beyond  St.  Paul  and  Min- 
neapolis and  not  simply  that  it  is  marked  "3-4"  (third  car  on  fourth 
track). 

West  of  the  Chicago  river  and  just  north  of  the  junction  of 
the  Wisconsin  and  Milwaukee  divisions  with  the  Galena  division 
are  the  Grand  avenue  freight  houses  and  team  tracks.  Grand  ave- 
nue is  the  regular  freight  terminus  of  the  Wisconsin  and  Milwaukee 
divisions  just  as  State  street  is  of  the  Galena  division,  no  freight 
from  the  Galena  division  going  to  Grand  avenue  except  car  load 
freight  destined  for  some  of  the  industries  in  that  district.  Grand 
avenue  is  a  large  receiving  point  for  potatoes  and  for  butter  and 
cheese.  During  the  four  months,  June  to  September,  there  is  an 
average  of  about  400,000  lbs.  of  butter  and  250,000  lbs.  of  cheese 
received  there  daily,  as  much  as  560,000  lbs.  of  butter  or  300.000  lbs. 
of  cheese  being  sometimes  i-eceived  in  one  day.  In  this  district  of 
the  North-Western's  terminal  there  are  about  70  adjacent  industries. 

Time  freight  trains  of  1.  c.  1.  merchandise  are  loaded  at  Grand 
avenue  for  the  Wisconsin  and  Milwaukee  divisions.  On  one  of 
these  trains.  No.  287,  the  Iron  Range  Time  Freight,  for  the  Mil- 
waukee division,  loading  goes  on  until  6  p.m.  The  train  leaves  at 
6.38,  which  does  not  give  time  for  making  up  the  complete  waybills 
covering  each  shipment.  In  order  not  to  delay  the  train,  card  or 
slip  waybills  are  made  out  for  each  car  and  given  to  the  conductor 
before  starting.  The  regular  waybills  when  ready  are  forwarded 
by  passenger  trains  so  that  each  will  overtake  the  car  at  the  proper 
station  or  junction  point.  All  Milwaukee  division  through  freight 
trains  from  Grand  avenue  run  via  Clybourn  Junction  and  the  Wis- 
consin division  to  Mayfair,  and  thence  north  to  Milwaukee  by  the 
Lake  Bluff  cut-off. 

At  Wood  street  the  Chicago  &  North-Western  interchanges 
mixed  car-load  freight  both  ways  with  all  roads  entering  Chicago, 
and  straight  car  load  freight  both  ways  with  the  following  roads: 
Baltimore  &  Ohio;  Chicago  &  Alton;  Chicago,  Burlington  &  Quincy; 
Chicago,  Rock  Island  &  Pacific;  Illinois  Central;  Lake  Shore  & 
Michigan  Southern;  Michigan  Central  (perishable  shipments  only): 
New  York,  Chicago  &  St.  Louis;    Pittsburg,  Ft.  Wayne  &  Chicago; 
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Pan  Handle  (P..  C.  C.  &  St.  L.),  and  Pere  Marquette.  These  are 
the  roads  with  which  car-load  interchange  is  regularly  at  Wood 
street  instead  of  via  the  Belt  Railway  of  Chicago  at  40th  avenue. 

There  is.  however,  through  the  Chicago  Junction  and  the  Chi- 
cago Terminal  Transfer  connection  at  Wood  street  with  all  roads 
entering  Chicago.  The  Illinois  Central.  Michigan  Centra!  and  other 
roads  east  of  Wood  street  send  freight  here  over  the  St.  Charles 
Air  Lice,  a  one  mile  connecting  road  running  east  from  the  North- 
Western's  tracks  at  16th  street  to  the  Illinois  Central  yards.  This 
is  owned  jointly  by  the  Chicago  &  North- Western.  Chicago.  Burling- 
ton &  Quincy,  Illinois  Central  and  Michigan  Central.  Its  use  is 
free  to  all  adjoining  roads  when  delivering  to  or  receiving  from 
one  of  the  owning  roads.  But  on  strictly  private  business  such  as 
switching  cars  to  industries  on  the  St.  Charles  Air  Line,  there  Is 
a  charge  for  trackage  for  both  cars  and  engine. 

Now  York.  Boston.  Philadelphia.  West  Albany  Transfer,  Buffalo, 
Cleveland,  Pittsburg.  Alliance,  Columbus,  Ft.  Wayne  Transfer,  the 
Erie  Despatch,  Lackawanna  Despatch  and  Merchants  Despatch 
Transportation  Co.  are  among  the  eastern  points  and  fast  freight 
lines  which  load  straight  cars  for  Wood  street.  These  cars  must 
contain  nothing  but  freight  for  points  beyond  Chicago  on  or  via 
the  Chicago  &  North-Western.  A  mixed  car.  for  instance,  contain- 
ing merchandise,  part  for  some  point  on  the  Chicago  &  North-West- 
ern, the  rest  for  Grand  avenue  or  State  street,  Chicago,  would  be 
returned  to  the  connecting  line  for  proper  loading.  Straight  cars 
from  connecting  lines  are  switched  at  Wood  street  to  the  proper 
westbound  track  for  handling  by  transfer  trains.     Foreign  cars  of 
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TO  THE  GENERAL  YARDMASTER: 

The  track  of 


WAS  switched  at o'clock 

fol'o'wing  cars  removed  and  placed. 


CARS  REMOVED 

CARS  PLACED 

iNrriALS 

NUMBERS 

INITIALi 

Nu^tt;ERS 

FOREMAN 

This  report  must  be  made  by  Engine  Foreman  foi 
every  industry  switched. 


Fig.  3 — Industrial  Switching  Report. 

mixed  freight  are  run  into  the  freight  house  from  the  east  end 
on  a  track  running  through  the  center  of  the  house.  They  are  then 
unloaded  and  their  freight  reloaded  into  cars  for  the  road,  those 
for  the  Galena  division  being  on  the  four  tracks  at  the  north  side 
of  the  freight  house  and  those  for  the  Wisconsin  and  Milwaukee 
divisions  on  the  four  tracks  at  the  south  side.  As  the  front  cars  in 
the  house  are  emptied,  the  whole  line  is  pulled  through,  the  empty 
cars  detached  at  the  north  end  of  the  line  and  the  whole  process 
gone  over  again.  If  it  is  necessary  to  unload  more  connecting  line 
cars  at  once  than  the  number  which  this  track  inside  the  freight 
house  will  hold,  extra  cars  may  be  unloaded  at  the  south  end  of 
the  house,  where  there  is  a  platform  30  cars  long.  About  125  cars 
of  such  mixed  merchandise  freight  are  received  daily  from  con- 
necting lines.  Some  60  or  70  of  these  cars  are  daily  sent  back  to 
their  home  roads  after  having  been  loaded  with  connecting  line 
freight  which  comes  in  in  mixed  cars  from  points  on  the  North- 
western Line.  These  mixed  cars  from  the  road  are  unloaded  on 
platforms  at  the  east  end  of  the  house. 

Foreign  cars  are  handled  by  means  of  form  55  A  (Fig.  4), 
which  was  adopted  July  1.  It  is  a  green  slip  and  is  used  for  all 
foreign  car  movements,  loaded  or  empty,  except  as  explained  on 
its  face.  The  space  at  the  top  marked  "Symbol"  is  used  in  connec- 
tion with  the  Chicago  &  North-Western's  time  freight  system,  which 
was  described  in  detail  in  the  Railroad  Gazette  of  September  1,  page 
208;  the  letter  designates  the  station  from  which  the  car  is  forwarded, 
and  the  number  shows  the  consecutive  number  of  the  car  from  that 
station.     The  first  spaces  in  the  body  of  the  slip  are  for  directing 


the  movement  of  an  empty  foreign  car.  If,  for  instance,  a  fin 
in  Milwaukee  wires  the  car  service  agent  for  a  car  to  be  loade 
to  Cincinnati  via  the  Pan  Handle,  the  car  service  agent,  throug 
men  specially  detailed  to  keep  track  of  empty  foreign  cars  for  thi 
purpose,  sends  the  first  empty  Pennsylvania  car  that  is  availabl 
to  the  Milwaukee  firm.  To  do  this  the  card  would  be  filled  out 
"From  Wood  street  to  Milwaukee."  "Empty  movement  authorize 
by  E.  E.  Betts,  Car  Service  Agent."  Under  the  word  "Penalty"  : 
recorded  the  date  on  which  the  $1  a  day  car  service  payment  wi 
begin,  the  date  on  which  the  car  was  received,  at  what  junctio 
point  and  from  what  road.  Under  the  head  "Send  Home"  is  r 
corded  the  road  and  junction  point  to  which  the  car  should  be  r 
turned,  which  is,  unless  otherwise  ordered  by  the  car  service  agen 
the  same  road  and  place  as  that  from  which  the  car  was  receivet 
it  being  the  general  rule  to  return  cars  to  the  road  from  whic 
they  are  received  and  at  the  same  point  at  which  they  came  on  1 
the  line. 
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Home  Route  and  Record  Card. 


(This  Space  to  be  used  for  the  Movement  of  an  Empty  Foreign  Car.) 
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At 
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To 

SEND    HOME 

R.  R 

At 

Statin 

REMARKS 

INSTRUCTIONS. 

A  card  of  this  form  must  be  completely  filled  in  by  Agent  for  eacl 
Foreign  Car  received,  loaded  or  empty,  from'other  roads,  which  the  Agen 
will  deliver  to  Conductor  who  moves  cnr  from  his  station.  If  a  loade( 
car.  the  card  must  be  attached  to  and  put  with  the  way-bills  coverinj 
same,  and  the  card  must  accompany  car,  loaded  or  empty,  until  it. passe: 
off  this  line. 

When  a  car  is  delivered  to  connecting  line  Agent  will  take  up  thii 
card. 

When  a  car  is  received  in  "return"  movement,  the  Agent  will  make  i 
now  card,  showing  the  date  i30  days  after  date  of  receipt)  when  Pen.ilt; 
will  begin  :  the  R.  R.  from  which  it  is  returned,  station  and  date,  and  mus 
ascertain  from  his  record  and  fill  in  under  the  head  of  "Send  Home"  th' 
original  "Home  Route"  as  was  shown  by  the  old  card,  giving  the  E.  R 
and  station  from  which  it  was  originally  received. 

Conductors  irill  not  more  a  Foreiijn  Car.  loaded  or  empty,  unless  ac 
companicd  bii  this  card,  except  in  handling  Foreign  Cars  to  or  from  Xon 
.\gency  stations,  in  which  case  they  must  deliver  to  or  receive  fron 
the  Agent  who  makes  billing  for  such  Non-Agency  station,  a  card  of  thi: 
form  to  cover. 

A  Foreign  Car  belonging  to  a  road  with  which  we  have  direct  con 
nection  should  be  returned  to  that  road  at  nearest  junction  point,  provide< 
sueh  routing  does  not  involve  additional  mileage. 

THIS  CARD  DOES  NOT  AUTHORIZE  EMPTY  MOVEMENT.  SUCE 
MOVEMENT  WILL  BE  DIRECTED  BY  THE  SUPERINTENDENT 
CHIEF  TR.A.IN  DISPATCHER  OR  CAR  SERVICE  AGENT. 

Nmte. — These  rules  will  not  apply  to  sueh  Refrigerators  and  other  car: 
as  are  assigned  to  this  Company  from  time  to  time,  due  notice  of  whicl 
will  be  given. 

E.  E.  BETTS.  Car  Service  Agent. 


Fig.  4 — Record  Card,   Foreign  Cars. 

The  accompanying  loading  plan  (Fig.  5)  shows  the  arrang 
ment  of  cars  loaded  for  the  road  at  Wood  street.  Each  numben 
space  represents  a  car.  Runs  1  to  and  including  14  on  tracks 
to  4  inclusive  are  on  the  north  side  of  the  house  and  are  cars  fi 
points  on  or  via  the  Galena  division.  Runs  16  to  31  are  on  tl 
south  side  of  the  house  and  are  cars  for  the  Wisconsin  and  M 
watikee  divisions.  As  will  be  seen  from  the  chart,  most  of  tl 
cars  are  way  or  "peddler"  cars  which  run  on  through  trains  to  tl 
beginning  of  their  respective  territories  and  over  their  territori: 
on  way  freight  trains.  On  these  cars  it  is.  of  course,  important  thi 
freight  for  the  first  station  in  the  peddling  territory  be  loaded  ne 
the  door.  Straight  cars  on  the  other  hand  such  as  the  one  f( 
Elgin,  Run  6.  Track  1.  or  the  nine  for  points  west  of  Omaha.  Rui 
1  to  9,  Track  4.  are  loaded  with  no  care  for  any  special  arrang 
ment  inside  the  cars.     The  "runs"  are  the  same  as  at  State  stre« 
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but  instead  of  marking  with  chalk  on  a  box  of  freight  destined 
for  Elgin,  "6-1."  as  would  be  done  there,  the  trucker  is  given  a 
ticket  (Fig.  6)  which  would  be  filled  out  in  this  case:  Run  No.  (i.  Box 
No.  21.  In  each  car  is  hung  on  a  nail  a  tin  box  with  a  number  on  it. 
The  box  in  the  Elgin  car  is  box  No.  21,  because  counting  from  the  first 
car  on  the  first  track  and  across  and  so  on  down  it  is  the  21st  of  the 
Galena  division  cars.  Similarly  Run  17,  Box  67,  is  a  way  car  from 
Oshkosh  to  Neenah  over  the  Wisconsin  division,  and  is  the  second 
car  on  the  third  track  south  of  the  house  and,  counting  in  the  way 
described,  the  67th  car  from  the  first  car  on  the  first  track  of  the 
Galena  division. 

The  unloading  of  each  foreign  car  on  the  track  in  the  center  of 
the  house  is  done  by  a  gang  of  seven  men.  a  checker,  caller  and 
five  truckers.  The  checker  makes  out  a  ticket  for  each  piece  of 
freight  as  it  is  brought  out  of  the  car.  This  the  trucker  takes 
along  with  him  and  drops  into  the  box  of  the  designated  car  when 
he  deposits  the  freight  in  that  car.  Before  the  train  leaves  for  the 
road,  an  inspector  goes  into  each  car  and  examines  all  tickets 
in  order  to  see  that  there  are  none  in  any  box  except  those  which 
belong  there.     There  is  a   stevedore   for  each  "run"  who.  although 
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comes  from  the  cars  and  each  set  of  truckers  has  exactly  the  same 
chance. 

The  103  cars  designated  on  the  loading  chart  are  the  very  least 
number  of  ears  for  the  road  which  are  loaded  in  any  one  day. 
The  average  at  Wood  street  is  about  130  cars  per  day.  The  extra 
cars  not  designated  on  the  chart  (most  of  which  are  usually 
"straight"  cars,  for  instance  extra  cars  for  San  Francisco  or  Min- 
nesota Transfer)  are  set  for  loading  on  the  tracks  in  places  repre- 
sented by  the  blank  spaces  on  the  chart  or  on  available  tracks  at 
the  east  end  of  the  freight  house. 

For  computing  train  tonnage  ,it  is  necessary  to  know  the  weight 
of  the  loaded  cars.  There  i.s  not  time  to  make  this  up  from  the 
waybills  and  mark  it  on  each  car  before  leaving.  It  is  necessary, 
therefore,  to  get  a  working  average  for  the  weight  of  a  loaded 
car.  In  order  to  do  this  a  record  is  kept  each  month  of  the  weight 
of  all  cars  loaded  at  Wood  street  and  the  average  weight  computed 
at  the  end  of  the  month.  This  is  used  as  a  unit  figure  during  the 
following  month.  For  instance,  during  July  the  average  weight 
of  a  loaded  car  was  found  to  be  something  over  45,000  lbs.  The 
nearest   number  of  even   tons   was   therefore  adopted   as  the  unit. 
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Fig.  5 — Loading   Plan;   Wood  Street  Station;  Chicago  &  North- Western. 


lie  does  not  himself  truck  the  freight  into  the  cars  as  at  State 
street,  is  responsible  for  its  being  in  the  right  car  and  for  its  ar- 
rangement in  the  car.  The  weight  of  each  piece  in  each  car,  taken 
generally  from  the  waybill  or  as  weighed  when  taken  out  of  the 
foreign  car,  is  recorded  on  a  slip  by  a  clerk  in  the  office  and  the 
total  tonnage  unloaded  from  that  car  recorded  to  the  credit  of  the 
gang  which  did  the  work.  Instead  of  being  paid  by  the  hour,  as 
at  State  street,  the  check  clerks,  callers  and  truckers  are  paid  on 
a  tonnage  basis,  the  amount  actually  handled  from  each  car  being 
credited  each  to  the  checker  and  the  caller  and  divided  among  the 
five  truckers.  There  is  a  minimum  day  wage  which  is  paid  in 
case  the  tonnage  payment  falls  below  that  amount,  but  this  seldom 
happens.  The  system  is  said  to  have  worked  most  satisfactorily 
both  to  the  company  and  to  the  men.  The  same  system  has  not 
been  applied  at  any  of  the  other  freight  houses  because  at  all  of 
them,  freight  is  received  by  teams  and  by  collusion  betw-een  truck- 
lers and  teamsters  some  men  would  be  able  to  make  large  earnings 
on  the  tonnage  basis  by  getting  all  the  heavy  freight  to  carry,  while 
others  would  handle  only  light  freight  and  would  make  correspond- 
ingly low  wages.     At  Wood  street  the  freight  is  trucked  just  as  it 


and  during  August  all  train  tonnage  was  reckoned  on  the  basis  of 
2.3  tons  for  each  loaded  car.  This  is  on  the  basis  of  17  tons  for 
the  weight  of  the  car  and  six  tons  for  the  weight  of  the  merchan- 
dise in  the  car.  If  during  August  the  average  recorded  weight  of 
all  cars  loaded  for  the  road  rose  to  over  47,000  lbs,,  24  tons  per 
car  would  be  the  working  basis  during  September.  Refrigerator 
cars  are  rated  two  tons  heavier  than  the  working  figure,  this  amount 
extra  being  allowed  for  the  weight  of  the  tanks. 

There  are  daily  shipped  west  over  the  Chicago  &  North-Western 
from  Wood  street  from  15,000  to  20,000  pieces  of  merchandise.  A 
careful  record  shows  that  the  mistakes  in  loading  amount  to  at 
most  one-tenth  of  1  per  cent.,  or  about  15  out  of  the  15,000  to 
20.000  pieces  handled.  This  is  quite  remarkable  in  view  of  the  fact 
that  merchandise  received  at  Wood  street  comes  out  of  foreign  cars 
indiscriminately  instead  of  as  at  freight  houses  used  by  the  public 
being  delivered  at  the  most  convenient  door  by  a  teamster  who 
knows  the  arrangement  of  the  house  and  the  destination  of  his 
goods  and  wlio  keeps  his  shipments  separate  for  loading. 

At  5  p.m.  the  "boxes"  are  taken  out  of  the  loaded  cars,  the 
doors  are  closed  and  sealed  and  the  cars  are  ready  for  the   road. 
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The  connecting  line  cars  are  closed  at  6  p.m.  In  addition  to  the 
road  cars  loaded  in  the  house,  solid  cars  loaded  on  nearby  team 
tracks  go  out  of  Wood  street. 

The  Sixteenth  street  freight  house  and  team  tracks  are  about  two 
miles  east  of  Wood  street  between  the  Chicago.  Burlington  &  Quincy 
main  line  tracks  coming  in  from  the  west  jurf  before  they  turn 
north  to  run  into  the  Union  Station,  and  the  Chicago  Terminal 
Transfer  Co.'s  tracks  used  by  the  Baltimore  &  Ohio,  Pere  Marquette 
and  Chicago  Great  Western. 
The  Chicago  &  North-Western 
owns  five  tracks  directly 
north  of  the  Burlington's 
eight  tracks.  Two  of  these, 
crossing  the  Burlington  and 
the  Pittsburg,  Fort  Wayne  & 
Chicago,  run  on  east  to  the 
river,  where  from  -iO  to  50 
cars  of  sand  and  gravel  are 
handled  daily.  At  Sixteenth 
street  is  the  eastern  terminus 
of  the  St.  Charles  Air  Line 
previously  mentioned.  From 
here  it  runs  east  about  a  mile 
to  a  connection  with  the  Illi- 
nois Central  yards. 

Not  more  than  three  ton.s 
a  day  of  1.  c.  1.  freight  is  re- 
ceived at  Sixteenth  street,  but 
the  "out"  freight  house  has  a 
capacity  of  60  cars — 30  on 
three  tracks  inside  the  house 
and  30  on  three  tracks  out- 
side. Much  1.  c.  1.  freight 
from  those  railroads  which 
are  most  conveniently  sit- 
uated in  relation  to  Sixteenth 
street  comes  here  by  teams 
for  loading  to  points  on  the 
North-Western     Line.     These 

are   principally  the  Atchison.  pig.   6 — Trucker's  Ticket. 

Topeka  &  Santa  Fe,  Chicago  & 

Eastern  Illinois,  Chicago,  Indianapolis  &  Louisville  (Monon).  Erie. 
Grand  Trunk,  Wabash  and  Wisconsin  Central,  and  in  some  cases  the 
Lake  Shore  &  Michigan  Southern  and  Michigan  Central.  All  of 
these  roads  interchange  mixed  ear  loads  for  the  C.  &  N.-W.  at  Wood 
street.  A  considerable  amount  of  freight  is  also  received  at  Six- 
teenth street  by  teams  from  the  public. 

An  average  of  40  cars  a  day  are  loaded  for  all  three  divisions,  the 
Galena  division  cars  being  closed  at  4  p.m.,  the  Milwaukee  divi- 
sion at  4.30,  and  the  Wisconsin  division  cars  at  6  p.m.  When  there 
is  not  enough  freight  to  fill  a  road  car  at  Sixteenth  street,  the  partly 
filled  car  is  sent  on  to  Wood  street,  where  it  is  consolidated  with 
a  Wood  street  car  for  the  same  destination. 
(To  be  continued.) 
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Railway  Construction  in   North  China.* 


nv  E.   II.  BKiRV   .V\I)  W,  O.  LEITCII,  .II!.,  ItESIDENT  ENGINEERS. 

Tile  first  standard-gage  (4  ft.  S^-^  in.)  railroad  in  China,  the 
original  section  of  the  system  now  known  as  the  Imperial  Railways 
of  North  China,  was  built  in  18S0-1881,  and  connects  the  Tong- 
shan  collieries  with  the  head  of  the  Lutai  canal,  seven  miles 
distant.  An  account  of  the  great  difficulties  met  with  in  the  con- 
struction of  this  line  and  in  its  subsequent  extension  to  Tientsin 
in  18S8,  has  already  been  published.  So  successful  was  this  work 
that  the  Chinese  Government  decided  to  extend  the  line  westward 
from  the  original  starting  point:  this  extension  was  proceeded  with 
after  many  unavoidable  delays,  chiefly  due  to  the  opposition  of  the 
people,  who  drove  back  the  first  survey  party  in  ISSS,  and  delayed 
the  work  for  years. 

The  rails  reached  the  Ma  Chia  Pu  terminus,  outside  Peking,  in 
1897.  In  1899  an  electric  tramway  was  laid  to  the  South  gate. 
From  a  point  near  Peking  the  railroad  to  Pao  Ting  Fu  was  next 
constructed;  this  line  was  opened  in  1899.  A  new  city  station  was 
subsequently  opened  in  Peking,  at  the  Chien-Men,  and  a  branch 
line  eastwards  to  Tungchou  was  constructed  in  1901. 

Eastwards  from  Tongshan  the  railroad  was  gradually  pushed 
on  to  Shan  Hai  Kuan,  where  the  Great  Wall  of  China  meets  the 
sea,  and  almost  on  the  boundary  between  Chihli  and  Manchuria. 
The  extension  was  opened  to  Kuyeh  in  1890.  to  Lanchou  in  1892, 
and  to  Shan  Hai  Kuan  in  1893.  At  Lanchou  is  the  largest,  although 
not  the  longest,  bridge  on  the  system:  it  consists  of  five  spans  of 
200  ft.,  ten  spans  of  100  ft.,  and  two  spajis  of  30  ft.  This  bridge  was 
opened  on  Feb.  27.  1894.  It  was  intended  at  that  time  to  pro- 
long the   line  to  Chinchou,   Mukden   and  Kirin,  and   surveys  were 

•Kxtract  from  a  paper  read  before  the  Institution  of  Civil  Engineers. 


made.  A  considerable  amount  of  earthwork  was  done  as  far  as 
Ta  Ling  Ho,  but  want  of  funds  seriously  hampered  the  work,  and 
the  war  between  China  and  Japan,  declared  on  Aug.  1,  1894,  not 
only  stopped  operations  but  swallowed  up  the  funds  and  completely 
altered  the  whole  political  situation  in  North  China.  By  1896  the 
rails  had  been  laid  only  to  Chung  Ho  So,  40  miles  from  Shan 
Hai  Kuan.  To  enable  progress  to  be  made,  it  was  necessary  tc 
put  the  funds  on  a  firmer  basis,  and  in  1898  a  preliminary  agree- 
ment was  made  to  raise  a  loan  in  London  tor  the  purpose  of  ex- 
tending the  line  to  Hsin  Min  Tun  and  Yiugkow  (Newch'wang) 
with  a  branch  to  Nan  Piao.  where  there  is  a  good  coal  field.  The 
Russian  Government  strongly  objected  to  this,  and  a  long  diplo- 
matic battle  ensued,  one  result  of  which  was  an  Important  altera 
tion  in  the  original  agreement,  to  the  effect  that  the  new  lines 
were  not  to  be  mortgaged  to  meet  the  services  of  the  loan,  and 
finally,  on  Oct.  10.  1898,  an  agreement  was  arrived  at  between 
the  Administrator-Genera!  of  Railways  and  the  Hong  Kong  anc 
Shanghai  Banking  Corporation,  to  raise  a  loan  of  £2.300,000  foi 
the  purpose  of  executing  certain  works  on  the  old  line,  paying  ofl 
former  loans,  and  extending  the  railroad  as  already  described 
the  total  length  of  the  extension,  east  of  Chung  Ho  So,  being  27( 
miles. 

The  work  has  been  completed  within  the  estimate,  and  In  this 
paper  the  authors  propose  to  describe  the  Chinchou-Yingkow  sec 
tion,  97  miles  in  length,  commencing  one-half  mile  east  of  Chin 
chou;  and  to  supplement  the  general  information  given  in  the  tw( 
papers  already  referred  to.  The  line  as  far  as  Chinchou  was  openec 
for  traffic  in  October.   1899. 

Chinrhoii-Yingkoic  Section. 

The  survey  for  the  Chinchou-Yingkow  section  was  completed 
in  April.  1899.  and  the  laying  of  the  rails  was  finished  in  Decem 
her  of  the  same  year.  Deviations  were  made  round  bridges,  and  as 
little  work  as  possible  was  done  in  advance  of  the  track-laying,  ii 
order  to  get  the  benefit  of  rail  transport.  By  the  spring  of  1900 
all  the  bridge  foundations  except  those  of  Ta  Ling  aud  Shuani 
Tal  TzLi  bridges  were  finished,  a  wharf  was  built  at  Yingkow,  th( 
stations  and  buildings  were  well  advanced,  and  the  plant  and  mate 
rial  necessary  to  complete  the  work  were  on  the  ground,  whei 
the  Boxer  outbreak  completely  upset  all  arrangements.  The  heat 
office  was  burned  to  the  ground,  the  Director-General  was  killed 
and  the  other  directors  had  to  flee  for  their  lives;  130  miles  lengtl 
of  the  line  from  Peking  to  the  East  of  Tangku  was  rooted  up 
the  buildings  were  demolished,  and  the  Engineer-in-Chief  and  hii 
staff  were  besieged  in  Tientsin.  Although  the  railroad  from  Chin 
chou  to  Yingkow  was  not  much  damaged,  the  whole  country  wai 
in  violent  disorder.  The  foreign  staff  made  their  escape  to  New 
chwang,  and  the  railroad  was  taken  over  by  the  local  militar; 
authorities,  who  destroyed  a  part  of  the  temporary  bridge  at  Shuanj 
Tai   Tzu   as   a   military   precaution   and   held    the   line  till   October 

1900,  when  it  was  taken  by  the  Russian  military  authorities.  Ii 
order  to  keep  open  their  lines  of  communication,  the  Russians  re 
paired  the  railroad,  ferried  locomotives  across  the  river,  and  re 
opened  traffic  with  a  trans-shipment  at  Shuang  Tai  Tzu  in  April 

1901.  By  the  month  of  August  the  Shuang  Tai  Tzu  tempoi-ar; 
bridge  was  rebuilt  by  the  Russian  military  engineers,  and  train; 
were  run  through  again.  Several  bridge-tops  were  permanentl; 
finished,  and  buildings  were  erected  to  accommodate  the  troops 
but  nothing  was  done  to  the  permanent  work  of  the  bridges  at  T; 
Ling  Ho  and  Shung  Tai  Tzu,  or  to  the  ballasting,  etc..  as  thi 
object  was  simply  to  keep  the  trains  running,  pending  develop 
ments.  Besides  the  Chinchou-Yingkow  section,  the  Russians  heh 
the  line  as  far  as  Shan  Hai  Kuan,  and  also  the  construction-store 
and  bridge-works  at  that  place.  After  protracted  negotiations,  thi 
line  was  returned  to  the  Chinese  Government  on  Oct.  10.  1P02 
and  immediately  afterwards  the  engineering  staff  resumed  con 
trol,  but  little  could  be  done  during  the  winter  season,  and  it  wa; 
not  until  the  spring  of  1903  that  the  necessary  materials  wfr 
obtained  and  operations  were  again  commenced.  After  another  ir 
terruption,  due  to  severe  floods,  the  rails  were  finally  laid  to  Hsii 
Min  Tuu,  in  the  autumn  of  1903.  Pending  the  opening-up  of  thi 
coal  field,  the  Nan  Piao  branch,  30  miles  in  length,  has  not  ye 
been  constructed. 

Excluding  the  Pao  Ting  Fu  line,  the  total  length  of  the  rail 
road  and  extensions  is  .188  miles.  The  total  expenditure  on  th 
lines,   when  completed,  will   have  been  about    £3.850.000. 

The  Peking  line.  78  miles  in  length,  was  originally  a  doubl 
line  and  cost  £10.000  per  mile,  but  after  the  Boxer  outbreak  i 
was  relaid  as  a  single  line,  and  the  remaining  rails  and  girder 
were  used  for  the  Tungchou  extension,  20  miles  in  length,  and  fo 
relaying  the  Tangku-Tientsin  section,  in  order  to  have  S5-lb.  rail 
right  through  from  Tangku  to  Peking,  the  Tangku-Tientsin  sectioi 
originally  having  only  70-lb.  rails. 

General  Description  of  Route. — Chinchou,  the  starting-point  o 
the  section  to  be  described,  is  a  walled  city  near  the  north wes 
corner  of  the  Gulf  of  Liao  Tung.  Prom  Chinchou  to  Ta  Ling  HC 
15I2  miles,  the  route  lies  among  hills:  from  Ta  Ling  Ho  to  Koi 
Pang  Tzu.  25  miles,  along  the  plain  at  the  foot  of  the  hills:  am 
from  Kou   Pang  Tzu  to  Yingkow.  57  miles,  across  the  fiat  alluvia 
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plains  forming  the  head  of  the  gulf.  At  Kou  Pang  fzu  1.  the 
junction  for  the  Hsin  Min  Tun  line,  which  is  70  miles  in  length. 
Yiugkow  the  terminus,  is  on  the  right  bank  ot  the  Liao  river, 
which  is  navigable  for  steamers  up  to  Newchang,  and  for  river 
boats  tor  200  miles  into  Southern  Manchuria.  The  route  to  Hsin 
Min  Tun  was  laid  out  to  run  through  the  center  of  a  grain  dis- 
trict The  junction  for  the  Yingkow  line  is  so  fixed  that  the  route 
from  Kou  Pang  Tzu  (the  junction  station)  is  the  shortest  pos- 
sible There  would  have  been  no  advantage  in  keeping  nearer  the 
coast  as  the  plains  across  the  head  of  the  gulf  are  salty,  unfertile 
and  scantily  populated.  All  trees,  except  a  few  around  villages 
or  near  graves,  have  long  ago  been  ruthlessly  cut  down,  and  hardly 
any  timber  can  be  obtained  locally.  The  nearest  accessible  coal 
mine  is  about  300  miles  away,  and  neither  metals,  gravel-pits,  nor 
brick-clay  are  found  near  the  line. 

Survey  —Chinese  maps  partake  more  or  less  of  the  nature  of  a 
pictorial  sketch  sometimes  giving  a  fair  idea  of  the  district,  but 
no  measurements  can  be  taken  from  them  and  they  are  of  little 
use  for  railroad  work.  The  chief  difficulty  in  making  a  survey  is 
to  avoid  graves  which  are  scattered  about  everywhere,  instead  of 
being  collected  in  cemeteries.  The  burying-grounds  of  wealthy  peo- 
ple practically  cannot  be  touched:  graves  belonging  to  poor  people 
were  avoided  if  possible,  but  where  it  was  necessary  to  remove 
them  a  money  compensation  was  arranged  and  the  coffins  were  in- 
terred at  another  place.  Another  difficulty  is  to  ascertain  flood- 
levels  and  to  estimate  the  effect  of  the  embankment  on  floods. 
The  river  channels  in  general,  have  gradually  become  silted  up, 
and  after  a  heavy  rainfall  the  adjacent  plains  are  inundated.  From 
Chinchou  to  Ta  Ling  Ho  a  route  was  found  which  offered  easy 
gradients  and  curves,  the  worst  gradients  being  1  in  200,  about 
two  miles  in  length,  and  the  sharpest  curves  of  3,000  ft.  radius, 
the  worst  point  of  the  line  being  where  these  occur  at  the  same 
place.  From  Ta  Ling  Ho  to  Yingkow,  across  the  plain,  the  gradi- 
ents are  very  slight. 

Spring  and  autumn  are  the  best  seasons  for  outdoor-work  in 
North  China.  Between  June  15  and  the  early  part  of  September 
heavy  rains  may  be  expected,  and  work  in  the  river-beds  must  be 
arranged  accordingly.  In  winter,  in  southern  Manchuria,  there 
is  an  unbroken  spell  of  frost  from  the  end  of  November  until 
March  the  night  temperature  being  sometimes  10  deg.  below  zero 
Fahrenheit.  During  the  winter  season,  however,  the  roads  are  in 
their  best  condition,  and  most  of  the  ti-ansport  is  done  then. 

La7icl— As  soon  as  the  location,  pegging  out,  and  leveling  of 
the  center  line  were  completed,  the  side-widths  were  calculated  and 
a  list  of  them  was  given  to  the  Chinese  official  appointed  to  buy 
land  and  to  pay  compensation  for  removal  of  graves.  Land-buying 
in  China  is  an  art,  requiring  the  services  of  an  expert.  Many  of 
the  plots  are  small  and  crooked  in  shape,  the  boundaries  between 
adjacent  plots  being  difficult  to  trace.  The  result  is  that  the  rail- 
road land  boundary  is  far  from  straight. 

After  the  railroad  was  completed,  stones  were  put  in  to  mark 
the  boundaries  and  a  survey  of  them  was  made.  Special  surveys 
were  made,  to  a  larger  scale,  of  all  land  near  stations:  this  is  the 
only  land  which  increases  much  in  value  after  the  railroad  is 
built  and  it  is  quickly  encroached  upon  by  neighboring  land-owners 
if  not  carefully  looked  after.  A  large  area  was  bought  for  each 
station-site,  and  parts  not  immediately  required  were  rented  out. 

The  average  price  of  land  was  10  dollars'  per  mou-  (equal  to 
£5  17s  per  acre),  and  compensation  was  paid  for  removal  of 
graves  at  an  average  rate  of  five  dollars  (8s.  9d.)  each,  most  graves 
containing  only  one  coffin.  ^   ,     ,.  i^t   f„  a 

Earthworks.-The  earthwork  for  the  whole  line  was  let  to  d 
Chinese  contractor  who  had  done  a  large  amount  of  similar  work 
on  the  lines  previously  constructed.  He  was  supplied  with  a  list 
of  the  heights  of  embankment  or  depths  of  cutting  at  each  peg, 
and  was' told  the  width  of  formation  and  the  inclination  of  slopes 
required.  He  employed  several  thousand  coolies,  who  lived  m  huts 
of  mats  stretched  over  bamboo  half-hoops.  Each  man  has  a  shovel, 
and  two  baskets  carried  at  either  end  of  a  shoulder-pole:  an  alter- 
nate method,  rarely  used  for  contract  work,  is  by  means  of  a  large 
basket  carried  on  a  shoulder-pole  by  two  men.  The  embankments 
were  all  made  from  side-cuts,  and  the  spoil  from  cuttings  was 
heaped  up  in  mounds  on  either  side.  The  height  of  the  highes 
embankment  is  35  ft.,  and  the  depth  of  the  ^5^1":,  "f fiUinJ 
ft  The  Yingkow  yard,  where,  on  an  average.  1  ft.  depth  ot  niling 
was  required,  was  partly  done  from  borrow-pits  in  the  yard  and 
partly  from  others  two  miles  away,  the  earth  being  brought  m 
tia?ns  of  25  cars,  each  of  200  cu.  ft.  capacity  and  taking  6  cu.  yds. 
of  excavation. 

The  rates  of  payment  for  the  earthwork  were: 

Per^cu.  yd. 

\11  work  betweeu  Chint-hou  and  Yingkow 

Filling  at  Yingkow   (station  boi-row-pits)    

Filling  at  Yingkow    (haulage  by   train  1 

The  contractor  found  all  his  own  tools,  etc.,  but  paid  nothing 

lates  given  in  tbe  paper. 

=  1  mou  =  6,.^10  square  feet. 
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for  rent  of  engine,  cars,  etc..  which  would  probably  add  another 
0.8d.  per  cu.  yd.  to  the  price  of  the  fiUing  by  train  haulage  at 
Ylngkow.  Between  Chinchou  and  Ta  Ling  Ho  are  several  cuttings 
through  rock  of  varying  hardness.  These  were  let  out  in  separate 
contracts  to  different  contractors  at  an  average  price  of  about  9d. 
per  cu.  yd.  Gunpowder,  drill-steel,  etc..  were  supplied  to  these  men 
at  cost  piice,  and  any  surplus  on  completion  of  the  contract  was 
paid  for  at  the  engineer's  valuation,  which  was  rarely  disputed. 
The  Chinese  are  excellent  at  earthwork,  but  not  so  good  at  rock- 
cutting.  They  drill  only  small  holes,  and  use  very  small  charges 
of  explosive.  Through  country  not  exposed  to  floods,  a  berm  of 
5  ft.  is  left  between  the  toe  of  the  embankment  and  the  edge  of 
the  side  cut.  The  berm  is  increased  to  10  ft.  in  districts  subject 
to  floods.  Pitching  is  often  placed  on  it  and  up  the  slope  to  about 
2  ft.  above  highest  flood-level,  for  protection  against  waves.  Wil- 
lows are  also  planted,  and  with  their  long  roots  afford  excellent 
protection  against  floods.  When  grown  to  sufficient  height,  they 
shield  the  trains  from  side-winds,  a  protection  by  no  means  to  be 
despised  in  a  country  where  high  winds  are  frequent  during  many 
months  of  the  year.  Where  the  soil  is  suitable  and  the  natural 
growth  is  not  rapid,  the  slopes  are  sown  with  grass-seed,  but  in 
the  salty  ground  between  Kou  Pang  Tzu  and  Yingkow  nothing  has 
been  found  to  grow  well,  and  the  slopes  are  pitched  with  stone 
where  they  are  exposed  to  heavy  floods.  Between  the  top  of  the  cut- 
ting-slopes and  the  toe  of  the  spoil-heap  a  berm  of  15  ft.  is  left, 
and  a  surface-drain  is  cut  in  it.  When  the  banks  were  first  con- 
structed, they  were  made  higher  at  the  sides  than  in  the  center; 
this  was  done  in  order  to  allow  them  to  become  saturated  by  the 
rain-water,  and  to  insure  rapid  and  proper  settlement.  Before  rail- 
laying  was  commenced  they  were  re-formed,  and  a  slope  was  made 
from  the  center  to  the  edges  in  the  usual  way.  Ample  allowance 
was  made  for  settlement,  and  in  few  places  is  the  formation  below 
the  level  at  which  it  was  originally  intended  to  be,  after  complete 
settlement.  A  large  portion  of  the  earthwork  between  Chinchou 
and  Ta  Ling  Ho  was  completed  before  the  outbreak  of  the  Japa- 
nese war,  but  that  between  Ta  Ling  Ho  and  Yingkow  was  only 
started  in  April.  1S99,  and  was  finished  in  September  of  the  same 
year.  This  does  not  include  the  filling  at  Y'ingkow  or  at  the  ends 
of  each  bridge.  Excluding  the  fiUing  at  Y'ingkow,  which  amounted 
to  245,643  cu.  yds.,  the  earthwork  amounted  to  4,549,724  cu.  yds., 
or  about  46,900  cu.  yds.  per  mile.  The  amount  of  rock-cutting  was 
53,160  cu.  yds. 

Tracfc.— The  Chinchou-Y'ingkow  extension  is  laid  throughout 
with  steel  flange-rails  of  Sandberg  standard  section,  weighing  60 
lbs.  to  the  yard,  this  weight  of  rail  being  now  in  use  over  the 
whole  system,  except  between  Tangku  and  Peking,  where  heavy 
locomotives  are  run  and  an  85-Ib.  rail  is  laid.  The  60-lb.  rail  has 
a  2i4-in.  head  and  a  flange  4%  in.  in  width,  and  is  iV2  in.  in 
height.  The  angle  fish-plates,  2  ft.  2  in.  in  length,  and  weighing 
52%  lbs.  per  pair,  are  fixed  with  four  %-in.  bolts,  and  are  spiked  to 
the  joint-sleepers,  to  prevent  creeping.  The  sleepers  are  of  Japa- 
nese hardwood,  8  ft.  by  9  in.  by  6  in.,  and  have  an  average  life 
of  six  years,  the  rails  being  spiked  to  the  sleepers  with  square 
spikes.  The  cost  of  the  sleepers  was  Is.  Hd.  to  2s.  Id.  each,  deliv- 
ered at  the  Railway  Company's  wharf.  To  each  30-ft.  rail  there 
are  13  sleepers,  spaced  2  ft.  5  in.  apart,  center  to  center,  except 
near  the  joint,  where  the  spacing  is  2  ft.  2  in.,  and  at  the  joint  itself 
1  ft.  6  in.  The  track  amply  fulfils  the  requirements  of  the  traffic; 
high  speed  is  not  necessary,  a  maximum  speed  of  40  miles  an  hour 
for  passenger  trains  and  20  miles  an  hour  for  goods  trains  being 
sufficient.  "With  an  axle-load  of  13  tons  for  locomotives,  trains  of 
130  loaded  axles  are  worked  on  the  easy  sections;  this  compares 
well  with  the  loads  on  many  lines  having  much  heavier  rails  and 
engines.  The  ballast  is  all  rock  obtained  from  the  nearest  quarries, 
no  gravel  ballast  being  available.  It  is  laid  to  a  depth  of  8  in. 
under  the  sleepers,  and  has  a  top-width  of  11  ft.  level  with  the 
tops  of  the  sleepers.  The  ballast  was  specified  to  be  broken  to  pass 
through  a  4-in.  ring,  but  a  fair  percentage  of  it  was  considerably 
larger,  in  spite  of  the  contractors  being  fined  and  made  to  send 
men  out  on  the  line  to  break  it.  The  sub-contract  price  for  the 
ballast,  loaded  into  cars,  was  between  6iod.  and  9d.  per  cubic  yard, 
the  price  varying  at  different  quarries.  Rail-laying  was  conducted 
from  both  ends  of  the  line.  From  Chinchou  the  existing  line  was 
extended  and  all  materials  were  brought  forward  from  Tangku. 
but  before  starting  at  the  Yingkow  end  a  wharf  had  to  be  built 
for  the  landing  of  locomotives,  cars,  and  track  material,  the  roll- 
ing stock,  of  course,  being  erected  on  the  spot.  For  purposes  of 
rail-laying,  a  portable  track  of  2  ft.  gage,  three-quarters  mile  in 
length,  was  laid  along  the  edge  of  the  formation.  The  rear  end 
of  this  track  overlapped  the  rail-head  train,  and  all  materials  were 
unloaded  on  to  the  2-ft.  gage  trolleys,  pushed  forward,  and  spread 
out  by  coolies,  who  left  everything  ready  for  the  spiking  and  bolting 
gang.  Another  gang  following  straightened  and  packed  the  track, 
so  that  trains  could  be  run  to  the  rail-head  a  few  hours  after  the 
track  was  laid.  Owing  to  the  length  of  the  dry  season,  a  very 
good  track  can  be  kept  without  ballast,  and  no  temporary  or  serv- 
ice roads  were  used  to  distribute  the  materials.  A  day's  work  in 
track-laying  was  one^half  to  three-quarters  mile,   including  devia- 


tions round  bridges  and  sleeper-stack  temporary  bridges  wher 
quired.  The  work  was  done  partly  by  contract,  at  a  cost  of 
per  lineal  yard,  including  the  cost  of  the  trolley  track,  unloa 
materials,  carrying  them  forward,  laying,  spiking,  and  bolting 
track,  and  packing  and  straightening  it  sufficiently  for  a  trai 
be  run  over  it  without  damage  to  the  rails.  No  charge  was  i 
for  tools  supplied  to  the  contractor.  The  ballasting  was  don 
special  ballast  trains  of  20  to  25  cars,  holding  about  17  cu. 
each.  These  cars  were  unloaded  through  side  doors  by  meai 
shovels.  The  track  was  lifted  in  two  lifts,  and  after  it  had 
well  packed  and  straightened  the  top-ballast  was  spread, 
rough  packing  was  done  by  contract,  the  price  paid  for  unloa 
the  ballast,  lifting  the  track  8  in.,  and  leaving  it  well  packed 
straightened,  was  1.6d.  per  lineal  yard.  This  contractor  was 
lowed  by  a  gang  of  men  paid  by  time,  who  thoroughly  packed 
straightened  the  road,  making  it  readv  at  once  to  receive  t: 
running  at  20  miles  an  hour.  The  track  is  maintained  by  rej 
gangs  of  six  men,  who  have  to  look  after  10,000  ft.  of  tracP 
flying-gang  is  put  on  when  necessary  to  do  any  extensive 
which  cannot  be  accomplished  satisfactorily  by  the  regular  gi 
Over  each  five  or  six  regular  gangs  is  placed  a  section  fore 
who  reports  to  the  engineer.  If  possible,  his  house  is  built  n( 
station,  so  that  he  can  communicate  with  the  engineer  by  teleg 
Mileage  and  gradient-stones,  instead  of  being  placed  facing  the 
are  set  at  right-angles  to  it  and  can  be  seen  for  some  distance 
an  approaching  train.  The  mileage-stones  are  5,000  ft.  apart, 
the  figures  on  them  represent  the  distances.  In  chains  of  100  ft., 
the  starting  point  at  Tangku.     .     .     . 

Traffic  Working. — The  traffig  headquarters  are  at  Tientsin, 
the  system  adopted  on  older  sections  of  the  line  will  be  exte 
to  the  Y'ingkow  section.  The  rates  for  passenger  traffic  are:  1 
class,  6  cents  (1.2d.)  ;  second  class,  4  cents  (O.Sd.) ;  third  cla 
cents  (0.4d.)  per  passenger  mile.  For  specially  large  num 
cheaper  rates  are  allowed;  for  example,  large 'numbers  of 
travel  in  the  spring  and  autumn  between  Tientsin  and  Y'ing 
to  work  in  Manchuria,  and  these  men  are  carried  in  full  car- 
385  miles  at  a  rate  which  Is  equal  to  Id.  for  12  miles.  Con 
able  private  cars,  arranged  with  a  kitchen,  servants'  and  sle( 
accommodation,  are  available  for  those  requiring  them,  and  di 
cars  are  run  between  Peking  and  Shan  Hai  Kuan.  Between 
Hai  Kuan  and  Newchwang  the  number  of  foreign  passenge 
very  small,  but  dining-cars  will  soon  be  run  on  that  section 
as  the  increasing  popularity  of  the  Siberian  route  will  bring 
travelers  over  the  line  to  Peking.  In  addition  to  the  purely 
stock,  the  dining-cars  of  the  Wagon  Lit  will  run  between  Newch' 
and  Peking  twice  a  week,  in  connection  with  the  mail  trains 
Europe.  Two  rates  for  freight  are  in  operation;  (1)  by 
picul  (133  lbs.)  ;  and  (2)  by  the  car.  The  result  is  that  mercl 
hire  a  car,  and  put  into  it  whatever  they  please,  provided 
capacity  is  not  exceeded,  and  the  great  bulk  of  the  traffic  is  in 
car-loads.  Parcels  may  be  sent  by  express  agency,  or  at  ordi 
parcel  rates.  Excluding  dangerous  goods,  the  rates  per  car 
for  full  car-loads  are:  For  first  class  goods,  5  cents  (Id.) ;  sf 
class.  Si'i  cents  (%d.);  third  class.  1?4  cent  (^ad.).  First 
goods  include  general  merchandise  and  manufactured  articles; 
ond  class,  agricultural  products  and  flour,  timber,  salt,  wool, 
third  class,  coal,  lime,  stone,  etc.  For  special  large  shipn 
cheaper  rates  prevail,  according  to  circumstances.  The  railro 
operated  on  short  and  busy  sections  by  the  electric  tablet,  and 
trie  staff  block  systems,  and  on  the  less-developed  portions  o 
line,  where  the  distance  between  stations  is  considerable,  bj 
ordinary  train  staff  and  links.  Under  the  ordinary  staff,  to  pn 
mistakes  a  double  telegraphic  form  of  inquiry  and  answer  is 
when  it  is  necessary  to  suspend  the  ordinary  staff  working,  ai 
issue  a  "line  clear"  form  in  lieu  of  staff;  and  this  can  only  be 
by  the  traffic  inspector  of  the  district.  Under  these  system; 
traffic  on  a  long  single  line  is  worked  with  regularity  and 
safety.    ... 

Wages. — The  following  were  the  rates  of  wages  paid: 


Office  clerks 1  l.i  n  to  4  7  6* 

Foremen     1  a  n    "4  7  6 

Fitters   and  smiths    1  R  O    ••    2  12  fit 

Helpers    0  16  o             

Carpenters  and  masons 0  16  0  .... 

Coolies    0  12  6-0  16  0 

•Sometimes  more.      tSontherners.  up  to  £S  15s. 
Tabic  of  Rolliug  Stock  in  I'se. 

Locomotives    103 

Passenger  cars    109 

Brake  vans    92 

10-ton  four-wheel  freight  cars 743 

16-ton  eight-wheel  freight  cars 53 

20-ton  "  •'  1.201 

24-ton  "  "  12 

30-ton  "  "  101 

Extract  from  Annual  Report.  1903. 

Revenue  for  vear  ending  Sept.  30.  1903 £407.550 

Expenditure,  .vear  ending  Sept.  30.  1903 199.500 

The  expenditure  was  roughly  50  per  cent,  of  the  revenue 
the  lines  east  ef  Chinchou  are  not  yet  in  full  working  order. 


Skitember  15,  1905. 
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New  Locomotives  for   the  Indian  State   Railroads. 

During  the  past  few  months  somewhat  extensive  orders  have 
been  given  to  British  makers  for  new  locomotives  for  many  of  the 
Indian  State  Railroads.  In  the  first  illustration  is  shown  one  of 
a  number  of  powerful  six-wheels-coupled  bogie  express  locomotives 
which  have  recently  been  erected  by  Messrs.  Robert  Stephenson  & 
Co.,  Ltd.,  of  Darlington,  England,  for  hauling  the  heavy  mail  ex- 
press trains  of  the  Bengal-Nagpur  Railway  Company  between  Cal- 
cutta and  Bombay.  The  locomotives  have  been  built  from  the  speci- 
fications of  Sir  John  Wolfe  Barry,  K.  0.  B.,  who  is  the  Consulting 
Engineer  of  the  Bengal-Nagpur  Railway.     They  have  cylinders  20 


have  therefore  an  aggregate  weight  on  rails  of  104  tons  9  cwts 
The  second  illustration  shows  one  of  50  freight  locomotives 
which  have  quite  recently  been  built  by  the  Vulcan  Foundry,  Lim- 
ited, of  Newton-le-Wlllows,  Lancashire.  England,  for  service  on  the 
North  Western;  the  Oudh  and  Rohilkhand,  and  other  of  the  In- 
dian State  Railways.  This  type  of  locomotive  is  that  recently  de- 
cided upon  by  the  Locomotive  Engineering  Standards  Committee 
in  England  for  operating  freight  trains  on  the  Indian  State  Rail- 
roads. 

The  engine  has  six-coupled-wheels,  and  in  general  outline  is  In 
accord  with  British  specifications  for  similar  engines  in  operation 
in  the  United   Kingdom.     The   coupled  wheels  have  a  diameter  of 
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Bogie   Express   Engine  for   Indian   State    Railroad. 


in.  in  diameter  with  a  stroke  of  26  in.,  and  have  ordinary  sliding 
valves,  the  motion  being  of  the  Stephenson  link  with  its  eccentrics 
on  the  driving  axle,  and  the  rods  bent  clear  of  the  leading  axle. 
The  boiler  is  of  large  capacity  and  has  its  center  line  pitched  i>  ft. 
6  in.  above  the  rail  level  and  is  of  steel  plates,  with  copper  fire- 
boxes stayed  with  copper  stays,  the  tubes  being  of  brass.  The  boiler 
barrel  has  a  mean  diameter  of  4  ft.  9Vio  in.,  and  a  length  of  14  ft. 
lii  in.;  the  plates  are  Vio  in.  thick.  The  firebox  is  of  the  Belpaire 
pattern,  and  the  length  outside  of  the  shell  is  8  ft.  8  in.,  and  the 
width,  at  the  bottom,  outside,  is  4  ft.  7%  in.  The  tubes  number  196 
and  are  214,  in.  in  diameter.     The  total  heating  surface  is  1,831  sq. 


5  ft.  1%  in.,  and  the  cylinders  are  18 Vi  in.  in  diameter,  with  a 
stroke  of  26  in.  The  total  heating  surface  amounts  to  1,349.5  sq. 
ft.,  of  which  1,229.5  sq.  ft.  is  in  the  tubes.  The  working  pressure 
of  the  boiler  is  180  lbs.  per  sq.  in.,  and  the  grate  area  is  25.3  sq.  ft. 
The  engine  has  a  wheel  base  of  15  ft.  6  in.  and  weighs,  in  working 
order,  48.1  tons,  distributed  as  follows:  Leading  wheels,  16.425 
tons;  driving  wheels,  16.475  tons,  and  trailing  wheels,  15.2  tons. 
The  tender,  which  runs  upon  six  wheels,  each  3  ft.  7  in.  in  diameter, 
has  a  wheelbase  of  13  ft.,  and  weighs,  in  running  order,  39.15  tons, 
with  a  space  for  7%  tons  of  coal  and  a  capacity  for  3,000  gallons 
of  water.     The  total  wheelbase  of  the  engine  and  tender  is  38  ft. 


Freight   Engine  for  Indian   State  Railroad. 


ft.,  to  which  the  tubes  contribute  1,673.5  sq.  ft.  The  grate  area  is 
32.184  sq.  ft.,  and,  taking  90  per  cent,  of  the  boiler  pressure,  the 
tractive  force  amounts  to  22,922  lbs.  The  six  coupled  wheels  have 
each  a  diameter  of  6  ft.  IV^  in.,  and  the  truck  wheels  a  diameter 
of  3  ft.  6  in.,  and  the  six  wheels  of  the  tender  are  3  ft.  8  in.  in 
diameter  each. 

The  cab  has  been  specially  designed  for  Indian  climatic  con- 
ditions, and,  as  will  be  seen  from  the  illustration,  affords 
ample  proteccion  from  the  power  of  the  sun.  Instead  of  the 
slide  windows,  sometimes  seen  on  European,  and  almost  invariably 
on  American  locomotives,  thei'e  are  louvred  shutters  sliding  between 
light  angle  iron  framing,  fitted  to  both  the  engine  and  tender.  These 
six  coupled  bogie  mail-express  locomotives  have  a  weight,  exclusive 
of  tender,  of  63  tons  3  cwts.,  distributed  as  follows;  Bogie  wheels, 
16  tons  2  cwts.;  leading  wheels,  15  tons  14  cwts.;  driving  wheels, 
15  tons  15  cwts.,  and  trailing  wheels,  15  tons  14  cwts.  The  tender, 
which  has  a  capacity  of  3,500  gallons  of  water  and  carries  seven 
tons  of  fuel,  weighs  an  additional  41  tons  4  cwts.,  distributed  thus: 
Leading  wheels,  13  tons  9  cwts.;  intermediate.  13  tons  10  cwts., 
and  trailing  wheels,  14  tons  5  cwts.     The  engines,  in  running  order. 


4%  in.,  and  the  total  length  over  buffers  is  52  ft.  %  in.  The  loco- 
motive is  equipped  with  the  automatic  vacuum  brake,  and  also  with 
a  hand-brake  on  the  tender,  and  weighs  87.25  tons. 


Electric  Railroads  in  Michigan. 


Some  interesting  figures  regarding  the  electric  railroad  situa-- 
tion  in  the  State  of  Michigan  for  the  year  1904  have  been  gathered 
by  the  Michigan  State  Railroad  Commissioner.  The  majority  of 
the  report  is  in  tabular  form  and  contains  the  names  of  all  elec- 
tric lines  operated  in  the  state  as  well  as  the  location  of  their  of- 
fices, names  and  addresses  of  managers,  capital  stock,  whether 
operated  in  city  or  were  interurban,  number  of  miles  measured 
by  a  single  track,  number  of  miles  that  were  interurban,  amount 
expended  for  permanent  Improvements  during  the  past  year,  re- 
ceipts from  passenger  traffic  in  past  year,  receipts  from  foreign 
traffic  during  the  same  time,  all  other  receipts,  number  of  cars, 
both  passenger  and  freight,  price  of  single  fare  and  rates  whgn 
purchasing  tickets,   whether  transfers  were  given,  total  number  M 
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passengers  carried  tiuring  the  year  and  average  fare  for  each  pas- 
senger carried.  In  addition  to  this  a  classified  list  of  employees 
is  given,  with  the  average  hours  worked  'per  day  for  each  class  and 
the  average  number  of  hours  constituting  a  day's  work. 

A  summary  of  the  data  given  in  the  tables  show  that  there 
are  25  separate  electric  railways  now  being  operated  in  Michigan, 
having  1.1.58  miles  of  single  track.  This  would  equal  two  lines 
from  the  Straits  of  Mackinaw  to  the  southern  line  of  the  state 
and  two  lines  across  the  state  at  its  widest  point,  a  wonderful  de- 
velopment in  the  few  years  since  the  use  of  electricity  as  a  motive 
power. 

The  capital  stock  of  these  electric  roads  is  given  at  $34,075,000. 
of  which  11.600,000  is  reported  as  preferred  stock.  The  actual  value 
of  the  roads  with  their  equipments  will  approximate  $45,000,000. 
Last  year  18  of  these  lines  spent  $1.G82,71S  for  permanent  improve- 
ments. 10  of  them  extending  their  lines  to  the  extent  of  over  62 
miles. 

During  the  year  151.001,029  passengers  were  carried  on  these 
lines,  the  sum  of  $6,581,275  being  received  for  passenger  traffic 
alone.  The  average  rate  of  fare  for  all  passengers  carried  being 
.041/3  each.  During  this  same  period  the  receipts  from  freight  traf- 
fic were  $229, S12.  and  $99,314  was  received  from  other  sources, 
making  the  total  receipts  of  the  25  lines  $6,910,201.  The  receipts 
of  the  electric  roads  in  the  state  for  one  year  equals  the  entire 
expense  of  the  state  government  for  the  same  period. 

The  combined  lines  operate  1.494  cars,  of  which  1,352  are  for 
passenger  traffic.  Many  of  these  cars  are  of  the  most  elegant 
modern  construction,  especially  those  used  on  the  interurban  lines. 
In  furthering  the  conveniences  of  travel  17  of  the  lines  give  uni- 
versal transfers,  the  lines  that  do  not.  being  the  ones  operating 
outside  the  cities,  or  where  the  lines  are  continuous  so  that  a 
transfer  is  not.  needed.  On  five  of  these  lines  transfer  tickets  are 
given  where  one  transfer  has  already  been  made.  The  usual  price 
charged  tor  a  single  ticket  is  five  cents,  and  o:i  most  of  the  inter- 
urban or  county  lines  tickets  are  sold  at  the  rate  of  one  and  one- 
half  cents  per  mile,  but  almost  every  line  has  different  conditions 
in  selling  tickets,  such  as  "six  for  25  cents,"  "50  for  $1.50,"  "less 
per  round  trip."  "school  children  tickets,"  "laborers"  tickets  at 
certain  hours,"  "party  tickets."  etc. 

At  the  time  the  canvass  was  made  the  lines  were  employing  in 
the  aggregate  5,144   people  who  were  paid  an  average  daily   wage 
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of  $1.S9.  ranging  from  $4.16  for  a  division  superintendent  to  $ 
for  the  most  common  laborer.  Among  the  classifled  employees 
wages  of  a  large  per  cent,  are  computed  by  the  hour,  none  of 
classifications  averaging  more  than  11  hours  per  day,  the  avei 
of  the  entire  canvass  being  slightly  above  10  hours  for  each  < 
The  statistics  show  that  approximately  50  per  cent,  ot  the  rece 
of  the  electric  lines  in  Michigan  is  paid  for  the  labor  they  emp 
In  1895  Michigan  had  but  few  electric  lines  outside  the  p 
cipa!  cities,  a  partial  canvass  made  that  year  showed  many  of 
lines  on  the  verge  of  bankruptcy.  The  aggregate  capital  stocV 
all  the  companies  was  less  than  $8,000,000.  They  operated  400  m 
of  track,  much  of  which  was  in  very  poor  condition.  The  am 
receipts  of  all  the  companies  were  reported  at  $2,231,468,  w 
their  indebtedness  approximated  $11,000,000.  At  that  time  1 
employees  were  canvassed,  75  per  cent,  of  this  number  were 
ductors  and  motormen.  Although  this  large  per  cent,  were  of 
better  paid  employees,  the  canvass  showed  that  the  average 
diem  received  by  all  employees  was  only  $1,69,  The  canvass 
that  year  also  showed  that  over  13  per  cent,  of  the  employees  v 
compelled  to  lose  more  or  less  time. 


Standard  Bridges  on  the  Harriman   Lines. 


The  160-ft.  span  through  pin-connected  truss  bridge'  shown 
week  differs  but  little  in  regard  to  details  of  its  various  m 
bers  over  the  150-ft.  span  bridge  shown  last  week.  The  nun 
of  panels  and  the  method  of  bracing  remains  the  same,  but 
diagonals  are  slightly  heavier.  The  top  chord  is  similar  in  ei 
respect  excepting  that  the  cover  plate  is  •"■s  in.  x  24  in.  insteai 
%  in.  x  21  in.,  and  the  w'eb  plates  are  20  in,  x  %  in.  instead  o 
in.  x  X-;.  in.  The  spacing  of  the  web  plates  remains  the  same,  l-i 
The  bottom  chord  is  made  up  of  two  15-in.  55-lb.  channels  and 
12-in.  X  %-in,  side  plates.  The  end  diagonals  are  fabricated  i 
similar  manner  to  those  used  in  the  shorter  span,  the  only  di 
ence  being  in  the  width  of  the  cover  and  web  plates.  The  end  b 
ings  are  also  practically  the  same  as  those  for  the  150-tt.  s; 
excepting  that  a  few  of  these  parts  have  been  made  a  trifle  heai 
The  estimated  weight  of  one  span  is  348.000  lbs. 

♦Previous   articles  appeared   in  the   liaUroail   Gazette   ftlarch  17,   24. 
April  7.  14.  21.  28.  .Tuly  2b.  August  11.  18.  2.5.  Sept.  1  and  S.  ' 


-1  f->r 

LOMAS  NUT. 


Af^CMOf?  BOL  T 


MARK 

DMM. 

"    1^, 

L 

M 

N 

«' 

Ul 

e^- 

/7i\  84 

^?' 

^^ 

r 

4' 

Uz 

6' 

Ki'    7" 

■?'" 

'r 

Z 

4' 

U3 

6' 

^S 

7' 

^' 

'^- 

Z 

4- 

to 

M' 

2Z^- 

4' 

S' 

H' 

4' 

/i' 

iz 

6' 

^Z' 

7' 

4' 

'i'\  s 

4' 

^i 

0' 

^^/  r 

^' 

/i"l  i' 

>i- 

PLAN  OFS.Wr. 


-zos- 


bP/.~ — 'i_L_i    >''     ""^ 

i 


f-ir3-^-l2--A^ 


rpEBHia^ 


eiE/AT/OA/. 
7'.^..../7'...>if..f'^ 


:^i  ///fc 


riAA/  OF  miiL  PiyiTe. 

£;(PAN5/0/\f    £/VO   BE^WA/GS      3S£TS  /M/\f7£a 


Pi.AN  OF  B/tSF. 


Pi/iAi  OF  s/zof: 


F/XED    £A/D  BF>iP/nfaS        Z  SSTS  /ryfj\f7£0. 


Details  of   End    Bearings  for   160-ft.   Through    Pin-Connected   Span — Common     Standard,  Harriman  Lines. 


September  15,  1905. 


THE     RAILROAD     GAZETTE. 


257 


i?0  C.^Ccf  Trt'SSmS' 


.J,  J 


1     ,w..,-"^^\  I TT 


fUT.  nooR  Be/in.      '        c//o  noof?  ee^/^. 


I  )IXlXI>^IV]f 


Details  of  Trusses  and   Floor  System  of  160-ft.  Through   Pin-Connected   Span — Common   Standard,    Harriman   Lines. 


^58 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  l: 


The  Roadmasters'  Convention. 


The  twenty-third  annual  convention  of  the  Roadmasters'  and 
Maintenance  o£  Way  Association  was  held  at  Niagara  Falls,  N.  Y.. 
September  ]2,  13  and  14.  The  Mayor  of  Niagara  Falls,  Hon.  0.  W. 
Cutler,  opened  the  meeting  by  an  address  of  welcome,  and  the  Presi- 
dent gave  a  brief  outline  of  the  origin  and  work  of  the  Associa- 
tion from  the  time  of  its  beginning.  The  election  of  officers  for  the 
eiioulng  year  resulted  as  follows:  President,  C.  Buhrer  (L.  S.  &  M. 
S.);  First  Vice-President,  W.  E.  Emery  (C.  &  N.-W.) :  Second  Vice- 
President,  W.  A.  Brandt  (St.  L..  I.  M.  &  S.) ;  Secretary  and  Treasurer, 
C.  E.  Jones  (C.  B.  &  Q. ).  Bfardstown.  111.  It  was  voted  to  hold  the 
next  meeting  at  Chicago  in  November.  190ti.  -■^  report  of  the  proceed- 
ings will  appear  in  a  future  issue  of  the  RaUruad  Gazette. 
A  list  otthe  exhibits  follows: 

Ameiicnn  Steel  &  Wire  Co.,  New  York. — Wire  railroad  fencing  and  wire 
rope. 

.\merican  Valve  &  Meter  Co..  Cincinnati. — Full-size  "Little  Giant"  and 
"Economy  "  switch  stands  :  point  guards :  catalogues  of  the  "Poage"  water 
column. 

Atlas  Railway  .Supply  Co..  Chicago. — Complete  line  of  "Atlas"  braces, 
lie  plates,  step  joints,  insulated  joints  and  straight  track  Joints. 

The  .\very  Stamping  Co.,  Cleveland.  Ohio. — The  Avery  steel  tie  :  patent 
plain  liack  shovels  and  spades. 

Brown  Sphinx  Co..  Chicago. — The  Brown  switch  stand. 

Buda  Foundry  &  .Mfg.  Co..  Chicago. — Switch  stands.  Buda  derail.  Paulus 
&  Wilson  track  drills,  Buda  jacks,  McManus  combined  gage  and  level,  Buda 
hand   cars  and  car   replacers. 

Chicago  Wire  Fence  &  Tool  Co.,  Chicago. — The  new  field  built  fence: 
fence  tools. 

The  Climax  Stock  Ouard  Co..  Chicago. — Climax  shale  clay  cattle  guards — 
full-size  clay  block   and  complete  model  of  guard. 

Continuous  Kail  Joint  Co.  of  America,  Newark,  N.  ,1. — Samples  of  rail 
Joints. 

Deadman  ft  Hoiden,  Sault  Ste.  Marie,  Mich. — McCann  &  Brassel  s  rail 
chair  and  joint. 

Dilworth.  Porter  &  Co..  Ltd..  Pittsburg.  Pa. — Descriptive  matter  and 
samples  of  "Goldle"  claw  tie  plates.  "Goldle  I'erfect"  spikes  and  Glendon 
llange  tie  plates. 

Uiessel  »Uailway  Lamp  Works,  New  York. — Switch  lamps,  long-burning 
founts  and  semaphore  lamps — all  steel. 

KUiot  Frog  &  Switch  Co.,  East  St.  Louis,  III. — Models  of  Hasty  three- 
throw  switch  and  Eureka  spring  rail  frog. 

Fairbanks.  Morse  &  Co.,  Chicago. — Full  line  ot  track  tools,  motor  cars, 
hand  cars,  push  cars  and  velocipedes. 

Wm.  Goldle.  West  Bay  City.  Mich. — The  Goldie  tie  plug  and  Goldie  girder 
rail. 

Grip  Nut  Co.,  Railway  Exchange.  Chicago. — Grip  nuts. 

Handlan  Buck  Mfg.  Co.,  St.  Louis,  Mo. — Handlan  switch  stands,  Handlan 
switch  lamps,  Mltchel's  patent  switch  points.  Paulus  track  drills.  Waterman 
track  drills.  Belaud  track  drills,  Noble's  switch-locking  device.  Joker  wheel 
bolder.  Handlan's  "Unexcelled"  tool  handles,  Huntington  track  gages  and 
li:veless  picks. 

Hart  Steel  Co.,  New  York  and  Elyria.  Ohio. — Hart  tie  plates. 

Hayes  Track  Appliance  Co.,  Geneva,  N.  Y. — The  Hayes  lifting  and  pivot 
ileniilK. 

Hussey-BInns  Shovel  Co..  I'ittsburg. — Samples  of  track  and  locomotive 
shovels  and  scoops  for  handling  stone  ballast. 

Independent  Railroad  Supply  Co..  Chicago. — Wolhaupter  standard  tie 
plate.  Wolhaupter  "C"  rail  joint,  "Chicago"  4-flange  tie  plates  and  "Federal" 
single-flange  tie  plates. 

Indianapolis  Switch  &  Frog  Co..  Springfield,  Ohio.  — A  90-lb.  "T"  rail 
spring  frog. 

intHi-natlonai  .-Vcheson  Graphite  Co..  Niagara  Falls.  N.  Y'. — Specimens  of 
•Trtificiai  graphite  made  in  an  electric  furnace  and  .samples  of  the  raw  prod- 
ucts from  which  it  is  made :  also  specimens  of  graphite  paint  films  and 
samples   of  artificial  graphite   pigments. 

Philip  S.  Justice  &  Co..  Philadelphia.  Pa. — "Reliance"  hydraulic  jacks 
and   the  .tustice  spike  puller. 

Light  Inspection  Car  Co..  Hagerstown.  Ind. — Light  inspection  cars. 

Locomotive  Appliance  Co.,  Chicago, — Smyth  derailing  switches  and  New- 
ton wrecking  frogs. 

McCord  &  Co.,  Chicago. — "Gibraltar"  bumping  posts. 

A.  Morrison  (Cambria  Steel  Co. ».  Newark.  N.  J. — The  "100  Per  Cent." 
rail  joints. 

Louis  Mueller,  Owosso,  Mich. — A  patent  truss  support  for  rail  joints. 

National  Lock  Washer  Co..  Newark,  N.  J. — Samples  of  the  "National" 
lock  washers. 

Penusvlvania  Steel  Co..  Phil.idelnhia.  Pa. — Spring  rail  frog,  snllt  switch. 
switch  point  locking  device,  reinforced  split  switch  with  adjustable  connect- 
ing bar :  "New  Century"  adjustable  and  non-adjustable  switch  stands  and 
the  "New  Era"  switch  stand. 

IfMilroad  Supply  C^>.,  i  ulcago. — Sarapi<  s  of  Wolhaupter  and  Q.  &  W, 
tie  plates. 

Scott   Mfg.   Co.,   Raciite,  Wis, — Rail  anchors. 

F.    A.    Smith,    Railway    Exchange,    Chicago. — Railroad   curve   lining   gage. 

D.   P.   Springer.  Waverly,   N.  Y. — Rail  joints. 

Standard  Railway  Track  .\ppliance  Co..  Kalamazoo,  Mich. — Track  and 
car  Jacks,  cattle  guards  and  a  collapsible  self-feed  rail   drill. 

U.  S.  Metal  &  Mfg.  Co..  New  Y'ork. — "Victor"  and  "Perfect"  car  replacers 
and  samples  of  the  "Colnmbia"  lock  nut. 

Walters  &  Okell.  Ft.  Madison,  Iowa. — Walters  ballast  placing  device. 

Wm.  Wharton,  Jr.,  &  Co..  Inc.,  Philadelphia. — Wharton's  unbroken  main 
line  switch    and   manganese  steel  frogs. 


reaches  the  first  station,  situated  at  the  glacier  of  the  Enger  mi 
tain,  thence  into  a  tunnel  through  this;  and  when  finished, 
have  traversed  the  next,  called  the  Monch,  and  finally  will  bore 
the  third  mountain,  whose  summit  is  the  objective  point,  the  Ji 
frau,  in  the  top  of  which  the  tunnel  station  will  be  13,425  ft.  al 
sea  level.  An  elevator,  running  in  a  shaft  rising  from  this 
tion  to  the  peak,  239  ft.,  will  carry  passengers  to  the  outer 
where  they  will  be  surrounded  by  a  mass  of  perpetual  snow, 
a  panorama  that  in  clear  weather  is  one  of  the  most  magnifl 
and  inspiring  in  the  world.  The  last  station  opened,  and  refe: 
to  above,  is  called  the  "Eismeer,"  S^i  miles  from  Scheidegg, 
10,365  ft.  above  sea  level.  It  is  the  second  tunnel  station,  and  f 
a  rock  gallery,  the  tourist  looks  out  upon  a  wild,  desolate  and 
magnificent  waste  of  ice,  snow  and  rocks.  When  finished,  the  i 
will  be  TVi  miles  long,  of  which  distance  nearly  six  miles  will  b 
tunnel.  In  addition  to  the  difficulties  of  location  of  such  a  lin 
difference  ot  elevation  of  6.656  ft.  had  to  be  overcome,  and  supi 
furnished  to  the  men  who  were  carrying  on  the  work  ot  const 


The  Jungfrau  Railroad. 


BY    REGINALD   GORDON. 

Another  section  of  the  highest  mountain  railroad  in  Europe  has 
recently  (August,  1905)  been  opened  to  the  public.  This  line,  pro- 
jected to  ultimately  reach  the  summit  of  the  Jungfrau,  the  highest 
peak  in  that  part  of  Switzerland  known  as  the  Bernese-Oberland, 
13,660  ft,  above  sea  level,  was  begun  several  years  ago,  but  in  its 
construction  great  difficulties  have  had  to  be  met  and  overcome,  the 
cost  has  been  very  great,  and  its  completion  correspondingly  slow; 
but  it  is  now  confidently  expected  that  it  will  be  finished  about  1910. 
Starting  at  Scheidegg  station  on  the  Wengern  Alp  Railway,  6,770 
ft.  above,  the  level  of  the  sea,  the  Jungfrau  railroad  runs  along  the 
edge  of  the  rocky  slopes  alternating  with  green  pastures;  and  at 
a  point  about  one  mile  and  a  quarter  from  the  place  of  beginning. 
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Train  on  the  Jungfrau   Railroad. 

tion  in  regions  usually  visited  only  by  guides  and  climbers  a( 
tomed  to  the  hardships  of  Alpine  exploration.  There  will  be 
intermediate  stations,  three  in  the  tunnel,  and  at  such  points 
the  line  is  very  near  the  outer  face  of  the  mountain,  and  w 
lateral  tunnels,  about  50  ft.  in  length,  lead  to  galleries  from  w 
the  various  views  ot  the  cliffs  and  glaciers  can  be  obtained, 
where  small  waiting  and  refreshment  rooms  will  eventually 
built.  * 

To  operate  a  railroad  through  the  6.600  ft.  rise  in  7^.;.  n 
(the  conditions  to  be  met  in  this  case),  the  rack  rail  system 
adopted,  with  electric  locomotives  taking  power  from  two  c 
head  wires  supplying  polyphase  alternating  current.  The  roa 
single  track,  substantially  built,  and  stone  ballasted.  With  the 
ception  of  two  short  stretches  the  grade  is  25  per  cent.  Thet 
a  moderate  amount  of  curvature,  the  smallest  radius  of  whic 
328  ft.  The  rails,  laid  to  a  gage  ot  one  meter  (39%  In.),  w 
42  Ihs.  per  yard,  and  together  with  the  rack  rail,  are  securely  be 
to  steel  ties  5  ft.  10  in.  long,  weighing  81  lbs.  apiece,  and  sp 
about  39  in.  apart,  center  to  center.  Power  to  operate  the 
is  obtained  from  the  White  Liitschine  river  at  the  village  ot  Lai 
brunnen,  where  a  steel  pipe  line  6  ft.  in  diameter  and  2,26( 
long,  conveys  water  from  an  intake  to  the  power  station,  a  sub; 
tial  building  of  concrete  with  tiled  roof  and  containing  the 
bines,  generators,  switchboard,  etc.  The  available  head  ot  watf 
115  ft.  In  the  station  are  two  Girard  turbines,  500  h.p.  each,  1 
by  J.  J.  Rieter  &  Co.,  of  Winterthur;  and  two  Francis  turbines, 
h.p,  each,  by  Escher,  Wyss  &  Co.,  Zurich.  Two  small  wheels 
h.p.  each,  for  driving  the  exciter  dynamos,  make  the  total  hi 
power  installed  2.650.  Each  one  of  the  four  main  turbines  di 
by  direct  shaft  coupling  at  380  revolutions  a  minute;  a  gener 
developing  two-phase  alternating  current  at  7,000  volts  and  3f 
riods  per  second.  For  the  excitation  of  these  generators  there 
two  small  machines  driven  by  the  25  h.p.  wheels  before  mentii 
at  700  r.p.m.,  and  generating  a  current  ot  250  amperes  at  65  v 
These  six  generators  were  furnished  by  the  Oerlikon  Machine  W< 
and  by  Brown,  Boveri  &  Co.,  ot  Baden. 

From  the  switchboard  in  the  power  house  the  energy  is  ti 
mitted  by  a  three-wire  line  ot  hard  drawn  copper,  bare  wires  ( 
in.  in  diameter  on  triple  porcelain  insulators  being  used  fast' 
on  iron  brackets  screwed  into  "treated"  wood  poles,  40  ft.  high, 
spaced  98  ft.  apart.  This  line  is  about  3%  miles  long,  and  is 
ried  up  over  the  mountains  to  Scheidegg,  more  than  4,000  ft.  hi 
than  the  power  house.  Here  two  transformers  are  installec 
which  the  line  pressure,  7,000  volts,  is  stepped  down  to  550  ^ 
for  the  trolley  wires.  At  each  station  there  Is  also  a  small  ti 
former  to  reduce  the  pressure  from  7.000  to  200  volts  for  ligh 
and  heating  in   and   about   the   station.     On   all  open   stretches 
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trolley  wires  are  hung  from  a  cross  suspension  between  a  double 
line  of  poles,  and  the  feed  wires  (high  tension)  are  carried  on  the 
same  poles;  but  in  the  tunnel  the  trolley  suspension  Is  anchored 
into  the  roof  and  the  high  tension  lines  are  rubber  covered  and 
fastened  on  brackets  set  into  the  side  wall. 

The  trains  consist  of  a  locomotive  with  a  car  body  on  the  same 
frame,  and  two  trail  cars.  They  were  furnished  by  Brown,  Boveri 
&  Co..  the  Oerlikon  Machine  Works,  and  the  Swiss  Locomotive  Works. 
The  locomotive  proper  is  14  ft.  4  in.  long  and  8  ft.  5  in.  wide,  with 
four  wheels  on  the  running  rails  and  two  toothed  driving  wheels 
meshing  into  the  rack  rail.  The  other  end  of  the  frame  carrying 
the  car  body  is  supported  on  a  four-wheel  pivoted  truck.  There  are 
six  locomotives,  nearly  alike  except  in  certain  details,  the  light- 
est weighing  13  tons  and  having  two  120  h.p.  motors;  and  the 
heaviest  weighing  18 'i.  tons,  with  two  150  h.p.  motors.  The  motors 
drive  the  toothed  wheels  by  double  reduction  gearing,  and  have 
the  controller  and  resistances  mounted  above  them  and  in  a  hori- 
zontal position  in  the  motorman's  cab.  These  resistances  are  air 
cooled  by  a  fan  driven  by  a  IV2  h.p.  motor  also  mounted  in  the 
cab.  For  controlling  the  speed  when  running  down  hill  there  is  a 
band  brake  applied  to  a  drum  on  the  axle  of  the  toothed  wheel,  a 
lever  brake  that  grips  the  sides  of  the  rack  rail,  and  also  means 
of  controlling  the  motors  so  as  to  retard  their  rotation.  In  the  last 
locomotives  built,  the  motors  are  disconnected  from  the  trolleys 
when  going  down  grade,  and  acting  as  dynamos,  feed  current  into 
the  starting  resistance.  There  are  two  trolleys  connecting  with 
the  overhead  wires,  one  for  each  phase,  and  instead  of  the  usual 
trolley  wheel  a  trough-shaped  current  collector  is  employed,  about 
11  in.  long,  with  its  contact  surface  faced  with  aluminum. 

The  car  body  on  the  locomotive  frame  and  the  trail  car  as  well 
will  seat  40  persons.  These  cars  have  cross  seats  and  side  doors 
in  accordance  with  European  practice,  as  well  as  one  compartment 
in  each  where  smoking  is  allowed.  The  trail  car  is  23  ft.  long, 
mounted  on  two  axles,  one  of  which  has  also  a  toothed  wheel  en- 
gaging the  rack  rail  so  that  a  brake  similar  to  that  on  the  locomo- 
tive, and  controlled  from  it,  can  be  employed.  This  car  weighs 
about  eight  tons.  The  carrying  capacity  of  the  Jungfrau  railroad 
has  been  already  severely  taxed  by  the  crowds  that  in  fine  weather 
are  desirous  of  making  the  trip  into  this  unique  mountain  tunnel. 


A  Large  Roinforced  Concrete  Standpipe. 


A  Cheap  Wooden  Spark  Pit. 


BY  PAtTL  STEELING. 
-Assistant  EDgineer,  N.  Y.,  N.  H.  &  H. 
The  accompanying  drawing  shows  a  cheap  spark  pit  built  of  old 
bridge  timbers  which  was  recently  put  in  at  the  Branch  Switch  yard 
of  the  New  York,  New  Haven  &  Hartford  at  Hartford,  Conn.  The 
property  on  which  the  old  engine  house  at  this  point  formerly  stood 
was  recently  sold  to  the  State  of  Connecticut,  and  when  the  transfer 
was  made  a  temporary  spark  pit  was  wanted  immediately  by  the 
operating  department.  The  pit  was  excavated  5  ft.  8  in.  deep,  about 
56  ft.  long  and  about  10  ft.  wide.  The  bottom  was  laid  with  old 
8-in.  X  8-in.  and  10-in.  x  10-in.  bridge  timbers,  cut  in  lengths  of  about 


Note.  Se^  Bock  2° 
Off  each  encf  and 
cover  with  Spark 
Cloth  for  drain. 


A  Cheap  Wooden  Spark  Pit — New  York,  New  Haven  &  Hartford. 

9  ft.,  and  a  crib  of  short  pieces  of  12-in.  x  12-in.  timbers  was  built  up 
to  within  8  in.  of  the  level  of  the  bottom  of  the  rail,  the  pit  thus 
formed  being  3  ft.  11  in.  wide  by  50  ft  long  Inside.  Over  the  bot- 
tom was  laid  a  bed  of  cinders  about  14  in.  deep,  and  this  was  cov- 
ered with  brick  pavement.  The  bottom  was  given  a  slope  of  3  in. 
each  way  from  the  center  for  drainage,  which  was  carried  off 
through  an  Sin.  drain  at  each  end.  An  8-in.  x  16-in.  stringer  was 
bolted  along  the  top  of  the  sides  of  the  pit,  and  on  these  pieces 
the  rails  were  spiked  to  gage.  To  prevent  spreading  these  stringers 
were  bolted  together  at  12-ft.  intervals  with  1-in.  bolts  inside  of  2-in. 
pipe  spreaders.  The  inside  edge  of  the  stringers  was  made  to  pro- 
ject 1  in.  beyond  the  face  of  the  crib,  and  old  boiler  plate,  3  ft.  wide, 
was  bolted  to  the  stringers  projecting  down  to  the  brick  floor  and 
separated  from  the  wooden  crib  by  a  1-in.  air  space.  This  pit  was 
built  under  the  supervision  of  inr.  W.  T.  Spencer,  Division  Engineer, 
and  was  completed  ready  for  use  in  three  days  from  the  beginning 
of  the  excavation.  The  cost,  including  labor,  material  and  the  value 
of  old  timber,  was  only  about  |200. 


BY   OEOROE  W.   BLOUOETT. 

The  town  of  Attleboro,  Mass.,  has  had  for  many  years  public 
water  works,  which,  when  built,  were  considered  of  sufBclent  ca- 
pacity to  satisfy  the  needs  of  this  growing  community,  but  which, 
because  of  the  totally  unexpected  increase  in  population,  and  es- 
pecially of  manufacturing  establishments,  have  been  for  some  time 
entirely  inadequate.  The  system  included  a  Deane  duplex  pumping 
engine  of  1,500,000  gal.  dally  capacity  connected  to  a  circular  well 
30  ft.  in  diameter  and  25  ft.  deep  from  which  the  water  was  forced 
through  a  cast-iron  main  to  a  661,000  gallon  steel  standpipe. 

To  meet  existing  needs,  a  new  well,  40  ft.  in  diameter,  has  been 
sunk,  and  a  reinforced  concrete  standpipe,  50  ft.  In  diameter  and 
110  ft.  high,  is  being  built.  This  standpipe  is  located  on  the  top 
of  the  highest  elevation  anywhere  in  the  vicinity,  and  is  now  being 
built  of  reinforced  concrete  by  the  Aberthaw  Construction  Co.,  of 
Boston,  the  owners  of  the  Ransome  patents.  The  base  of  the  stand- 
pipe  is  at  elevation  252  ft.  above  mean  tide — about  100  ft.  higher 
than  the  old  one.  The  bottom  is  a  horizontal  circle  of  about  40  ft. 
diameter  through  which  pass  the  24-in.  cast-iron  inlet  and  outlet 
pipes,  which  are  controlled  by  suitable  gates  and  valves  placed  in 
a  concrete  chamber  about  8  ft.  x  10  ft.,  built  at  one  side,  and  partly 
below  the  level  of  the  bottom  of  the  standpipe. 

The  bottom  of  this  standpipe,  which  is  of  concrete  laid  on  a 
prepared  surface,  is  united  to  the  side  walls  by  a  curved  invert  of 
about  6  ft.  radius;  steel  rods  about  1  in.  in  diameter  extend  8  ft. 
into  the  floor  of  the  invert  from  the  sides,  and  are  curved  upwards 
with  the  proper  radius,  and  carried  about  10  ft.  up  the  side  walls, 
to  form  a  firm  connection  between  the  sides  and  and  the  bottom 
of  the  standpipe.  These  rods  are  twisted,  as  In  most  of  the  con- 
struction by  the  Ransome  system. 

The  concrete-steel  construction  was  decided  on  after  due  con- 
sideration for  the  following  reasons: 

1.  Lower  first  cost,  by  which  some  $3,000  could  be  saved  over 
the  cost  of  a  standpipe  of  ths  same  capacity  built  entirely  of  steel. 

2.  Decreased  cost  for  maintenance,  as  there  Is  estimated  to  be 
practically  no  deterioration  of  consequence;  hence 

3.  An  unlimited  life. 

The  vertical  reinforcement  consists  of  steel  channel-bars  3  in. 
wide  with  l^i  in.  flanges  set  vertically  in  the  side  walls  every  9% 
ft.  These  are  spliced  and  bolted  or  rivetted  at  the  joints,  so  as  to 
be  continuous  for  the  whole  height  of  the  structure.  Besides  these, 
small  vertical  rods  %  in.  to  %  in.  in  diameter  are  placed  at  in- 
tervals of  about  1  ft.  apart  around  the  walls,  just  inside  the  surface 
on  the  outside  and  inside  of  the  wall,  to  prevent  surface  cracks. 
As  there  is  great  practical  difiiculty  in  building  a  structure  of  this 
kind  as  a  monolith,  it  is  to  be  made  in  sections  about  5  ft.  high, 
each  of  which  is  united  to  those  above  and  below  it  by  the  steel 
channel-bars  just  mentioned,  also  by  concrete  keys,  made  by  mould- 
ing in  the  upper  surface  of  each  section  a  channel  or  recess  3  in. 
wide  and  4  in.  deep,  about  midway  of  the  thickness  of  the  wall. 
These  constitute  the  sides  of  a  somewhat  irregular  polygon — no 
pains  being  taken  to  bring  them  into  symmetrical  form  or  connec- 
tion with  each  other,  and  are  practically  chords  of  arcs  of  the 
circumference  about  2  ft.  long.  When  the  section  above  is  built, 
these  are  filled  with  the  concrete  being  placed  at  the  bottom  of  that 
section,  thus  firmly  uniting  the  two. 

The  horizontal  reinforcement,  which,  of  course,  it  is  of  the 
highest  importance  should  be  ample  in  amount  and  properly  placed, 
is  composed  of  steel  rods  from  1%  in.  in  diameter  at  the  bottom, 
diminishing  to  IVs  in.  at  the  top.  These  are  made  in  lengths  of  56 
ft.  and  bent  to  a  radius  such  as  to  allow  them  to  be  placed  in  the 
wall  just  outside  or  just  inside  the  vertical  channel  bars  before 
mentioned.  They  are  connected  together  so  as  to  form  a  continuous 
ring  by  lapping  about  two  feet  at  the  joints,  and  secured  by  two 
heavy  special  clamps  at  each  joint  held  by  strong  bolts  firmly  to 
the  rods.  The  vertical  channel  bars  are  pierced  through  the  flanges 
with  holes  about  %  in.  diameter,  4  in.  apart;  through  these  holes 
pass  half-inch  rods  of  steel,  projecting  about  2  in.  beyond  the  chan- 
nel bars  on  each  side.  These  short  horizontal  rods  or  pins  serve 
to  hold  up  the  circular  reinforcing  rods  which  rest  against  the 
channel  bars.  The  vertical  distance  between  the  curved  rods  form- 
ing the  horizontal  reinforcement  varies  from  4  in.  at  the  bottom 
to  8  in.  at  the  top,  and  the  size  from  lio  in.  at  the  bottom  to  1V6  In. 
at  the  top.  The  concrete  is  composed  of  one  part  Atlas  Portland 
cement,  two  parts  sand,  and  four  parts  broken  stone,  carefully 
graded  in  size  so  as  to  fill  the  voids  as  completely  as  possible. 
The  hill  on  which  the  standpipe  is  built  contains  many  boulders  of 
size  from  a  few  inches  diameter  up  to  several  cubic  yards,  and  of 
excellent  quality  for  concrete.  A  stone  crusher  and  concrete  mixer 
operated  by  a  steam  engine  have  been  installed  and  are  furnished 
with  suitable  elevating  machinery. 

From  the  mixer,  which  holds  about  two  cubic  yards  at  a  charge, 
the  concrete  is  delivered  into  buckets  and  hoisted  ^by  a  derrick  to 
the  platforms  at  the  side  of  the  wall,  where  it  is  dumped  and  shov- 
elled into  the  moulds  and  thoroughly  rammed.  The  mould  for  the 
outside   of   the   wall    is   formed   of   narrow    pine   sheathing   planed 
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smooth,  tongued  and  grooved  and  set  vertiiall.v  to  a  true  circle. 
No  finish  except  a  slight  dressing  with  pneumatic  hammers  is  to 
be  given  the  exterior  surface.  The  inside  is  to  be  plastered  one- 
half  inch  thick  with  a  mortar  composed  of  cement,  sand,  glue  and 
alum,  trowelled  smooth;  hence  no  special  pains  is  taken  to  have 
the  interior  surface  smooth  at  present,  as  the  mortar  will  adhere 
all  the  better  for  the  little  roughnesses  that  are  present. 

The  wall  of  the  standpipe  is  18  in.  thick  at  the  bottom  and  8  in. 
at  the  top,  being  built  vertical  on  the  outside,  and  having  a  batter 
of  one-eighth  of  an  inch  per  foot  on  the  inside.  It  is  to  be  finished 
with  a  heavy  concrete  cornice,  and,  as  before  mentioned,  covered 
with  a  dome-shaped  guastavino  tile  roof.  When  completed  it  will 
be  the  largest  standpipe  of  this  kind  ever  built. 


Welding   Locomotive   Frames  with   Thermrt. 


Forging   Machine  Formers  and  Bulldozers. 

The  following  extract  is  from  a  paper  read  at  the  Cleveland 
meeting  of  the  National  Railway  Master  Blacksmiths'  Association 
by  William  J.  Mayer,  former  blacksmith  of  the  Michigan  Central 
shops  at  West  Detroit. 

An  upsetting  machine  or  bulldozer,  is  an  essential  factor  in  an 
up-to-date  blacksmith  shop.  The  possibilities  of  these  machines 
are  unlimited  and  the  articles  that  can  be  made  on  them  are  too 
numerous  to  mention.  We  hear  considerable  talk  about  doing 
work  with  "one  stroke  of  the  machine."  I  am  not  so  much  an 
advocate  of  the  "one  stroke"  idea,  as  of  the  one  heat  idea.  I 
believe  in  doing  just  as  much  as  possible  in  one  heat.  The  ma- 
jority of  formers  and  dies  designed  to  complete  a  piece  in  one 
stroke  are  apt  to  become  so  complicated  that  the  cost  of  making  and 
maintaining  the  same  would  be  considerable.  We  make  articles 
such  as  brake  mast  rests,  dead  lever  guides,  ladder  steps  and  grab- 
irons  with  two  or  three  strokes  of  the  machine,  but  always  with 
one  heat.  The  greatest  trouble  we  experience  is  with  the  quality 
of  iron  furnished  by  the  purchasing  department.  We  never  know 
what  kind  of  iron  we  have  until  we  come  to  work  it.  and  you  can 
imagine  what  we  think,  when  we  come  to  work  a  lot  of  hot  short 
iron  on  the  bulldozer. 

The  men  operating  the  machines  know  how  and  what  they 
can  do  and  I  have  received  some  valuable  hints  from  these  men 
and  believe  in  encouraging  their  suggestions  as  much  as  possible, 
and  when  the  dies  are  made  as  suggested  by  them  and  prove  a  suc- 
cess don't  say  "I  made  this,"  but  rather  "We  made  this;"  it  costs 
no  more  and  pays  well.  As  to  the  quality  of  the  work  done  on  these 
machines:  I  met  a  Master  Blacksmith  who  contended  that  bent 
hooks  on  arch-bars  were  better  than  up-set  hooks.     After  returning 


The  process  of  welding  locomotive  frames  was  recently  intro- 
duced at  the  Boulton  Shops  of  the  Richmond,  Fredericksburg  & 
Potomac,  and  it  has  proved  a  perfect  success  in  welding  both  cast 
steel  and  wrought  frames. 

Ihe  first  cast  steei  frame  welded  by  this  process  was  on  a  large 
Pacific  type  locomotive.  This  frame  broke  in  the  top  rail  between 
the  pedestals  .as  shown  by  Fig.  1.  The  frame  at  t^e  point  of  fracture 
was  5^2  in.  deep  and  41..  in.  wide.  After  dropping  the  front  pair  of 
drivers  and  removing  only  that  part  of  the  spring  rigging  which 
would  facilitate  the  work  on  the  broken  parts,  the  fractured  ends 
were  drawn  together  and  the  frame  carefully  measured,  after  which 
a  number  of  %-\n.  boles  were  drilled  through  the  fracture,  and  then 
chipped  out.  making  a  slot  %-in.  wide  through  the  frame.  To  allow 
for  the   contraction  caused  by  the  cooling  of  the  weld,  the  frame 


Fig.  2 — Hold  for  Welding   Locornotive   Frames  w/ith   Thermit. 

home  I  had  one  of  the  repair  men  keep  account  of  the  arch-bars 
repaired  on  account  of  cracked  hooks,  and  the  result  was  that  out 
of  28  hooks  which  failed  22  were  bent  hooks  and  6  were  upset  hooks. 
This  I  think  is  evidence  conclusive,  and  no  more  need  be  said  on 
this  score.  We  have  recently  experimented  with  chilled  cast  iron 
dies  for  the  upsetting  machine  with  very  good  results  and  I  believe 
with  a  saving  to  the  company.  We  have  entirely  eliminated  ma- 
chine work  on  these  dies,  using  them  just  as  they  come  from  the 
foundry.  The  New  York  Central  lines  have  recently  adopted  -U  in. 
ladder  steps  as  a  standard;  also  the  inspector  of  Safety  Appliances 
require  that  grab-irons  be  placed  on  the  four  corners  of  all  cars. 
This  meant  the  making  of  thousands  of  grab-irons  and  the  question 
of  dies  and  headers  became  a  serious  one.  Instead  of  making  the 
dies  for  these  of  machine  steel  and  the  headers  of  tool  steel,  as 
formerly,  we  had  them  made  of  chilled  cast-iron.  These  castings 
were  obtained  for  the  same  price  as  grey  iron,  and  no  machine 
work  was  reqmred.  They  gave  the  best  of  results,  better  even 
than  that  procured  from  the  machine  or  tool  steel  dies  formerly 
used. 


— Showing  Location  of  Thermit  Weld. 

was  sprung  open  Vs  in.  wider,  making  the  total  width  of  the  slot 
■S4  in.  The  broken  ends  were  heated  with  a  gas  burner  to  remove 
all  grease  and  dirt,  the  frame  was  then  ready  to  be  welded. 

Fig.  2  shows  the  mold  used  for  ffelding  the  frame;  it  con- 
sisted of  3  parts  of  sharp  core  sand.  3  parts  of  river  sand  and  one 
part  of  ordinary  red  clay.  It  will  be  noted  that  the  mold  is  in  six 
sections,  the  advantages  of  this  is  that  it  is  more  easily  made  and 
placed  in  position.  These  sections  are  denoted  on  fig.  2  by  small 
letters  enclosed  by  circles.  The  mold  and  also  the  sand  surround- 
ing the  mold  were  thoroughly  vented  to  allow  for  the  escape  of 
gases.  The  mold  was  also  made  to  allow  for  a  band  1  in.  thick  and 
51,0  in.  wide  around  the  frame  at  the  point  of  fracture.  This  band 
was  left  on  the  frames,  except  when  it  was  necessary  to  remove  the 
same  for  clearance.  In  the  case  shown  in  Fig.  1,  it  was  not  neces- 
sary to  remove  any  part  of  the  band.  All  sections  of  the  mold  were 
covered  with  plumbago  and  thoroughly   dried  over  a  slow  fire.     A 

wooden  box  was  used  to  se- 
cure the  mold  in  position  and 
a  3-in.  space  was  left  around 
the  mold.  This  space  was 
filled  and  rammed  tightly 
with  sharp  sand.  The  advant- 
age of  using  a  wooden  box  in 
preference  to  a  sheet  iron  box 
is  its  cheapness  and  the  rap- 
idity with  which  it  can  be 
constructed  and  placed  in 
position. 

Care  should   be  taken   to 
see  that  the  crucible  is  large 
enough  to  allow  for  the  reac 
tion    which    takes   place,   and 
in  making  welds  it  should  be 
held   securely   in   position   by 
brackets  attached  to  the  run- 
ning   boards;    as    the    vibra- 
tions caused   by  the   reaction 
are  liable  to  cause  the  metal 
to    run    outside    the    pouring 
gate  opening  and  be  wasted.  This  is  of  special  importance  when  frames 
of  high  wheel  engines  are  to  be  welded,  as  it  is  necessary  to  raise  the 
crucible  to  a  considerable  height.  The  thermit  was  ignited  with  a  red 
hot  rod,  and  a  successful  weld  was  made  in  less  than  one  minute. 
After  the  metal  had  cooled  sufficiently  the  mold  was  removed  and  the 
frame  was  measured,  and  was  found  to  be  its  original  length.    The 
frame  had  been  in  service  for  a  number  of  months  when  it  again 
broke  5  ft.  from  the  thermit  weld.     This  is  shown  on  fig.  1.     It  was 
necessary   to    remove   the   frame   from   this   engine   when   it   passed 
through  the  shops  for  repairs  but  the  thermit   weld  was  not  dis- 
turbed.     In    making   these   thermit   welds   on    both   cast   steel   and 
wrought  iron  frames,  the  same  good  results  were  obtained,  and  in 
no  case  was  it  necessary  to  hold  the  engines  out  of  service  more 
than  2  days.     The  importance  of  getting  these  engines  in  service 
so  quickly  was  clearly  demonstrated  during  our  last  busy  season. 
In  regard  to  the  proper  amount  of  thermit  necessary  for  a  good 
weld,  our  experience  has  been  that  the  best  results  are  obtained  by 
using  a   liberal   amount   of  the   composition  with   ten   per  cent,  of 
small  steel  punchings. 
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Three  weeks  ago  allusion  was  made  in  these  columns  to  the 
effect  of  the  new  railroad  construction  on  the  grain  production  of 
Western  Canada.  The  agricultural  possibilities  of  this  great  region 
have  so  far  been  only  lightly  touched,  and  yet  the  returns  are  phe- 
nomenal, comparable  with  successful  mining  operations.  For  ex- 
ample, the  Manitoba  region,  with  a  population  of,  roughly,  40,000 
polls,  produced  last  year  $100,000,000  of  agricultural  returns;  an 
average  of  $2,500  a  year  for- each  head  of  a  family.  We  know  of  no 
like  result  anywhere  else.  The  new  Grand  Trunk  Pacific  is  about 
to  increase  these  possibilities  by  its  line,  which  opens  an  enormous 
addition  to  the  wheat  l^lt.  In  view  of  these  facts,  the  Dominion 
Government's  Tariff  Commission  is  making  local  investigations  of 
the  effect  of  duties  on  United  States  manufactures  of  agricultural 
machinery  and  tools  used  in  railroad  construction,  such  as  rock 
drills,  steam  shovels  and  grading  machinery.  The  present  duty  is 
from  20  to  25  per  cent.  Its  circular  letter  is  mainly  devoted  to 
an  inquiry  for  determining  to  what  extent  the  consumer  pays  the 
duty  and  whether  or  not  the  effect  of  heavy  duty  is  to  reduce  the 
quality.  The  facts  obtained  through  this  series  of  inquiries  and  the 
use  which  the  Commission  makes  of  them  will  be  interesting  to 
United  States  manufacturers,  but  the  student  of  enconomics  will 
not  look  for  the  development  of  any  new  laws  or  principles.  The 
vital  interest  in  the  Commission's  report  and  the  action  which  may 
be  taken  as  a  result  of  it  is  rather  its  effect  on  the  future  of  the 
wonderful  agricultural  region  being  opened  up  by  the  Dominion 
railroads. 


The  advantages  of  the  three-position  semaphore  seem  to  be  as 
follows:  First. — That  it  makes  for  economy.  Mr.  E.  C.  Carter,  of 
the  Chicago  &  North-Western.  in  a  paper  sent  to  the  International 
Railway  Congress  of  1900.  reported  that  the  average  cost  of  main- 
taining a  signal  was  thirty-five  dollars  a  year.  In  view  of  the  great 
number  of  signals  involved  in  an  extended  application  of  block  sig- 
naling, the  savings  effected  by  a  device  that  consolidates  two  signals 
into  one  should  not  be  ignored.  Second. — The  three-position  signal 
extends  the  scope  of  application,  while  preserving  clearness.  With 
the  constant  increase  in  the  speed  of  trains,  the  marked  increase  in 
the  number  of  high-speed  trains,  and  at  the  same  time  the  increase  in 
the  length  of  freight  trains  and  the  accompanying  decrease  in  the 


ability  to  handle  them  smartly,  it  is  becoming  essential  to  give  indi- 
cations covering  longer  stretches  of  track.  There  are  urgent  objec- 
tions to  lengthening  the  blocks,  so  that  it  seems  desirable  to  extend 
the  indications  over  three  or  more  blocks,  instead  of  confining  them 
to  two  as  now.  With  the  three-position  signal  this  may  be  done  and 
at  the  same  time  restrict  the  number  of  signal  blades  on  a  post 
to  two,  as  required  by  the  best  practice.  Third. — There  are  ma- 
terial advantages  in  having  the  semaphore  moved  through  the  upper 
quadrant  instead  of  the  lower,  as  in  the  present  practice.  This  condi- 
tion has  been  met  by  the  Loree-Patenall  signal.  The  cost  of  construc- 
tion is  reduced  by  eliminating  the  castings  used  for  counterweights, 
and  the  danger  from  loading  by  sleet  is  removed,  while  the  practic- 
ability of  working  this  signal  with  the  present  type,  with  the  possi- 
bility of  five  indications,  may  materially  aid  in  developing  the  possi- 
bilities of  signaling.    What  are  the  objections  to  it? 


Mobile  papers  reported  a  short  time  ago  that,  as  a  result  of  local 
sentiment  adverse  to  the  original  plan,  the  officers  of  the  railroads 
which  are  to  build  the  fine  new  union  station  there  had  agreed  to 
build  a  train  shed  instead  of  umbrella  sheds  as  originally  planned. 
Just  what  arguments  were  presented  to  induce  this  change  of  mind 
on  the  part  of  the  railroads  we  are  not  informed.  We  assume,  how- 
ever, that  as  usual  in  the  most  of  spch  cases,  the  objections  of  the 
citizens  are  based  largely,  if  not  altogether,  on  the  matter  of  appear- 
ance. If  this  is  so,  it  is  plain  that  through  ignorance  or  mistaken 
pride  they  are  failing  to  consult  either  their  own  comfort  or  that  of 
other  travelers  who  will  use  their  station.  The  primary  purpose  of 
the  train  shed  is,  of  course,  to  afford  protection  from  rain,  snow  and 
wind.  Its  value  is  largely  a  matter  of  climate.  In  regions  where  the 
winters  are  long  and  cold  and  the  snows  heavy  and  frequent,  the 
advantages  afforded  by  the  train  shed  at  such  times  possibly  offset 
its  objectionable  features;  though  this  is  not  necessarily  true,  for  in 
inclement  weather  the  train  shed  is  drafty  and  unhealthy.  But  Mo- 
bile, with  its  short,  mild  winters,  where  snow  is  rarely  seen,  and  its 
long,  hot  summers,  when  the  discomforts  of  a  train  shed  are  extreme, 
would  experience  only  the  disadvantages;  whereas,  umbrella  sheds, 
properly  designed,  while  furnishing  ample  protection  from  rains,  af- 
ford the  maximum  of  coolness  and  light,  and  entire  freedom  from 
smoke  and  gas,  while  other  nuisances  of  the  large  shed  are  mitigated 
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if  not  entirely  avoided.  Any  objections  that  attach  to  the  usual  form 
of  umbrella  shed  appear  to  have  been  overcome  in  the  design  adopt- 
ed for  the  new  Washington  terminal.  In  appearance  the  roof  is  in- 
verted, the  low  point  being  at  the  middle,  over  the  supporting  col- 
umns, and  the  sides  extending  out  well  over  the  cars.  The  drainage 
is  therefore  toward  the  middle,  avoiding  annoyance  from  drippings. 
A  consideration  \vhich  does  not  affect  the  citizens,  but  is  paramount 
to  the  railroad  companies  is  the  greater  first  cost  and  the  high  main- 
tenance cost  of  the  train  shed.  These  points,  together  with  the  other 
objectionable  features,  have  been  dwelt  on  at  length  in  these  columns 
at  various  times,  the  Railroad  Gazette  having  been  for  years  a  con- 
sistent advocate  of  the  umbrella  shed.  Those  wishing  a  compromise 
plan  will  find  the  design  of  Mr.  Bush,  of  the  Delaware.  Lackawanna 
&  Western,  described  in  our  issue  of  September  1,  most  interesting. 


Mr.  Joseph  Ramsey.  Jr.,  has  furnished  one  of  the  two  highly 
interesting  news  items  of  the  week,  by  advertising,  over  his  signa- 
ture as  President,  an  appeal  to  the  debenture  and  stock  holders  of 
the  Wabash,  recounting  his  services  on  the  road,  enumerating  the 
cost  of  improvements  made  under  his  administration,  saying  that 
he  had  been  denied  access  to  the  stock  books  of  the  company  and 
asking  proxies  for  use  at  the  annual  meeting  on  October  10.  This 
notice  was  published  after  the  stock  transfer  books  of  the  company 
had  been  closed.  In  interviews  since  that  time,  Mr.  Ramsey  has 
said  that  he  was  not  acting  in  the  interest  of  any  other  railroad 
and  that  he  had  taken  the  step  solely  on  his  own  responsibility 
and  tor  the  welfare  of  the  road.  As  to  the  result  of  Mr.  Ramsey's 
campaign  there  is  much  doubt.  Definite  information  on  the  sub- 
ject seems  to  be  entirely  lacking.  It  is  known  in  general  that  Mr. 
Gould's  policy  is  to  hold  40  per  cent,  of  the  securities  of  his  roads, 
ana  the  Wabash  has  long  been  a  Gould  line.  It  is  also  known  that 
Standard  Oil  interests  have  large  own^'ship  in  the  property.  Without 
the  support  of  nearly  all  outside  share  holders,  it  seems  doubtful 
that  Mr.  Ramsey  can  succeed  in  opposition  to  the  Gould  party:  but 
it  is  only  fair  to  him  to  say  that  in  all  probability  he  knew  full 
well  what  he  was  doing  when  he  took  the  step,  and,  as  a  railroad 
manager  and  financier,  he  has  a  high  reputation  to  live  up  to. 
Should  the  control  of  the  Wabash  be  taken  from  the  Gould  family, 
the  ambitious  plans  of  Mr.  George  Gould  for  a  line  under  his  con- 
trol from  the  Atlantic  to  the  Pacific  would  be  overthrown,  for  the 
Wabash  is  the  connecting  link  between  St.  Louis  and  Pittsburg. 
The  importance  of  the  Wabash  in  this  proposed  ocean-to-oeean  line 
appears  in  the  following  enumeration  of  the  controlled  lines  and 
the  parts  under  construction.  Beginning  at  Baltimore,  the  Western 
^Maryland  is  m  operation  to  Hancock,  116  miles.  There  is  under 
construction  a  line  from  Hancock  to  Cumberland,  5.5  miles.  The 
West  Virginia  Central  &  Pittsburg  is  in  operation  from  Cumber- 
land to  Belington,  131  miles,  leaving  a  so  tar  unfilled  gap  of 
about  1(10  miles  from  Belington  to  Pittsburg.  Here  the  Wabash- 
Pittsburg  Terminal  line  extends  to  Pittsburg  Junction,  60  miles, 
and  the  Wheeling  &  Lake  Erie  from  Pittsburg  Junction  to  Toledo, 
190  miles.  The  importance  of  the  Wabash  lines  from  Toledo  to 
St.  Louis,  436  miles,  or  from  Toledo  to  Kansas  City,  713  miles,  is 
overwhelming,  for  the  Wabash  connects  at  St.  Louis  with  the 
ilissouri  Pacific  line  lo  Pueblo,  923  miles,  or  an  alternative  route 
on  the  Missouri  Pacific  from  Kansas  City  to  Pueblo,  640  miles. 
The  Denver  «c  Rio  Grande  reaches  from  Pueblo  to  Salt  Lake  City. 
62*  miles,  where  the  projected  Western  Pacific  line  will  run  from 
Salt  Lake  City  to  San  Francisco,  about  1.000  miles.  By  alternative 
routes,  therefore,  the  total  distance  from  ocean  to  ocean  is  quite 
alike,  being  estimated  at  3.G29  miles  or  3,635  miles;  but  the 
Wabash  is  indispensable. 


A  LIFE-SAVING  INCIDENT. 


It  is  not  at  all  uncommon  in  attempting  to  derive  lessons  from 
derailments  and  wrecks  to  arrive  theoretically  at  a  conclusion  that 
certain  life-saving  appliances  might  have  prevented  the  disaster  or 
lessened  it.  It  is  unusual  to  get  au  exact  measurement  of  the  value 
of  a  life-saving  appliance  in  a  case  where  it  has  just  barely  pre- 
vented a  great  disaster;  and  when  such  a  case  occurs,  comparatively 
little  attention  is  apt  to  be  paid  to  it.  Great  tragedies  arouse  all  of 
us.  but  prevention  makes  us  shudder  for  a  moment  and  pass  by. 

On  August  4  last,  the  Atlantic  City  express  to  New  York,  consist- 
ing of  an  engine,  baggage  car,  combination  car  and  three  coaches, 
was  crossing  a  bridge  over  Newark  Bay  and  met  an  open  switch  lead- 
ing to  an  uncompleted  track.  The  engine  and  tender  went  off  into 
the  water,  and  the  baggage  car  came  to  rest  with  one  end  on  the  ten- 


der and  the  other  end  on  the  bridge.  One  lite  was  lost,  that  of  the 
engineman.  The  combination  car  next  behind  the  baggage  car  was 
derailed,  but  came  to  rest  so  near  to  the  limit  of  the  bridge  floor 
that  it  might  have  been  pushed  off  by  hand,  and  we  may  fairly  say 
that  the  limit  of  brake  efficiency  on  this  train  was  fully  reached  in 
preventing  a  great  disaster.  It  is  worth  while,  therefore,  to  inquire 
into  the  condition  of  the  brakes  of  this  train  and  compare  it  with 
that  of  thousands  of  other  high-speed  trains  running  every  day  in 
this  country. 

In  1903  ^ome  tests  were  made  on  the  Central  Railroad  of  New 
Jersey  for  the  purpose  of  determining  the  proportionate  value  in 
stopping  trains  of  the  high-speed  attachment  to  the  quick-acting 
brake,  as  well  as  other  improvements  in  the  art  of  retarding  trains. 
It  may  be  well  to  summarize  again  here,  what  was  demonstrated  at 
that  time,  as  follows: 

1.  It  was  found  to  be  practicable  to  brake  passenger  trains  at  a 
higher  percentage  of  their  light  weight  than  was  considered  standard 
practice  throughout  the  country. 

2.  Brakes  on  the  locomotive  truck  wheels  shortened,  approxi- 
mately 100  ft.,  the  stops  of  a  six-car  train  from  a  speed  of  60  miles 
an  hour.  The  truck  brake  shortened  the  stop  of  three-car  trains  at  SO 
miles  an  hour  by  about  300  ft. 

3.  It  was  found  practicable  to  brake  the  front  trucks  higher  than 
had  previously  been  considered  good  practice. 

4.  The  use  of  an  air  gage  in  the  cab.  with  connection  to  the 
driver  and  truck  brake  cylinder,  frequently  showed  the  brakes  to  be 
in  poor  condition  when,  without  the  gage,  they  were  thought  to  be 
in  first-class  condition.  This  was  apparently  due  to  a  liability  to 
leakage  from  the  driver  brake  cylinders,  which  did  not  ordinarily 
exist  on  cars. 

5.  The  substitution  of  the  quick-action  triple  valve  for  a  plain  triple 
on  the  tender  secured  a  quicker  application  of  the  emergency  T)rake 
because  of  the  venting  of  the  train  pipe  pressure  in  the  cylinder  in- 
stead of  to  the  atmosphere. 

6.  A  uniform  and  minimum  piston  travel  on  all  the  vehicles  not 
only  aided  in  handling  the  train  smoothly,  but  shortened  the  stop 
by  securing  an  equal  distribution  of  brake  force  on  all  wheels  and 
permitting  the  application  of  high  braking  force  with  little  danger  of 
skidding  the  wheels. 

As  a  result  of  the  experiment  and  the  above  demonstrations  the 
Atlantic  City  express  had  the  high-speed  attachment  to  the  quick- 
acting  brake  on  the  engine  and  all  vehicles.  The  locomotive  truck 
wheels  were  braked;  there  was  an  automatic  slack  adjuster  on  the 
engine  truck  brake:  there  was  a  gage  in  the  cab  of  the  engine  con- 
nected to  the  driver  and  truck  brake  cylinders.  In  fact,  all  the  ap- 
pliances found  to  be  of  any  value  in  the  1903  experiments  were  in 
use  on  this  train,  which  was  stopped  within  inches,  or  a  fraction  of  a 
second,  of  complete  wreck  and  drownin.g.  of  its  passengers.  It  is 
plain,  therefore,  that  the  absence  of  any  one  of  these  refinements  of 
brake  practice,  would  have  resulted  in  one  or  all  of  the  passenger 
cars  on  this  train  being  plunged  into  the  b#y.  It  is  highly  probable 
that,  aside  from  saving  life,  the  money  cost  to  the  company  of  those 
lives  and  of  the  destruction  of  property  has  in  this  one  incident  fully 
paid  for  all  the  improvements. 


THE  CINCINNATI,   HAMILTON    &  DAYTON  SALE. 


The  sale  of  the  control  of  the  Cincinnati,  Hamilton  &  Dayton 
through  Messrs.  J.  P.  Morgan  &  Co..  to  the  Erie,  at  a  price  of  160 
for  the  stock,  eliminates  the  last  important  independent  group  of 
roads  in  trunk  line  territory.  By  the  acquisition  last  year  of  the 
Pere  Marquette  and  the  Chicago,  Cincinnati  &  Louisville,  the  C,  H.  & 
D. — "The  Great  Central  Route."  as  Mr.  Zimmerman  called  it — came 
into  control  of  about  3.450  miles  of  line  in  addition  to  car  ferries  on 
Lake  Erie  and  Lake  Michigan.  The  C.  H.  &  D.  proper  owns  lines 
from  Cincinnati  west  to  Springfield,  111.,  north  via  Dayton  to  To- 
ledo, and  from  Dayton  southeast  to  fronton  on  the  Ohio  river.  The 
Pere  Marquette  occupies  an  important  place  on  the  lower  peninsular 
of  Michigan  connects  with  the  C,  H.  &  D.  at  Toledo,  and  has  a 
through  line  from  Chicago  to  St.  Thomas,  Ont.,  with  trackage  rights 
over  the  Michigan  Central  from  St.  Thomas  to  Suspension  Bridge 
and  Buffalo.  The  Chicago.  Cincinnati  &  Louisville  runs  from  Cin- 
cinnati to  Hammond,  Ind.,  20  miles  out  of  Chicago  (its  passenger 
trains  to  Griffith.  29  miles  out),  but  as  yet — map  makers  to  the  con- 
trary notwithstanding — it  has  no  line  into  the  city.  At  Hammond, 
however,  it  connects  with  some  of  the  Chicago  belt  lines.  The  record 
of  these  companies  for  the  last  two  years  is  a  history  of  syndicate 
transactions.     First,  the  Pere  Marquette  syndicate  bought  $12,071.- 
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■Wi)  of  P.  M.  common  and  preferred  stock;  second,  the  Chicago.  Cin- 
cinnati &  Louisville  syndicate  built  most  of  that  line,  and  was 
bought  out  for  $3,500,000,  paid  in  Pere  Marquette  notes;  third,  the 
original  Cincinnati,  Hamilton  &  Dayton  syndicate  bought  control 
of  the  ,C.,  H.  &  D.  through  purchase  of  a  majority  of  the  common 
stock.  Under  the  guidance  of  this  syndicate  the  C,  H.  &  D.  bought 
the  stock  of  the  Pere  Marquette  (whidi  had  cost  the  Pere  Mar- 
quette syndicate  [No.  IJ  about  $85  a  share)  for  $125  a  share,  paid 
for  in  bonds  and  notes  of  the  C,  H.  &  D.  The  C,  H.  &  D.  also  guar- 
anteed 4  per  cent,  on  Pere  Marquette  preferred  and  5  per  cent,  on 
Pere  Marquette  common  stock.  This  syndicate,  under  threat  by  the 
minority  interest  in  the  Cincinnati.  Hamilton  &  Dayton,  bought  out 
the  preferred  stockholders  at  a  good  price,  thus  reducing  the  total 
amount  of  C,  H.  &  D.  stock  outstanding.  Fourth,  came  tUe  H.  B. 
HoUins  syndicate,  formed  in  1904,  which  bought  subscription  rights 
at  a  price  estimated  at  135  to  more  than  50  per  cent,  of  the  con- 
trolling interest  in  C,  H.  &  D.  stock  owned  by  the  original  Cincin- 
nati, Hamilton  &  Dayton  syndicate.  There  were  profits  all  along  the 
line.  The  Chicago,  Cincinnati  &  Louisville  syndicate  No.  2  made 
its  profits  in  notes  of  the  Pere  Marquette.  The  Pere  Marquette  syn- 
dicate No.  1  made  its  profits  in  securities  of  the  C,  H.  &  D.  The 
original  Cincinnati.  Hamilton  &  Dayton  syndicate  No.  3  profited 
from  the  sale  to  H.  B,  HoUins  of  the  controlling  interest  in  its 
controlling  interest,  and  will  profit  in  the  final  sale  of  the  road. 
The  Hollins  syndicate  profited  by  the  difference  between  the 
price  paid  by  it  for  a  controlling  interest  in  the  stock  owned  by 
the  original  C,  H.  &  D.  syndicate  and  the  price  at  which  it  sold  its 
subscription  rights  to  J.  P.  Morgan  &  Co.  This  scant  record  of  the 
recent  syndicate  operations  connected  with  the  property  is  given  in 
order  to  show  the  number  of  middlemen's  profits  which  increased 
the  cost  of  the  road  to  the  final  purchaser.  The  financial  powers 
"Which  were  interested  enough  in  eliminating  the  C,  H.  &  D. 
and  P.  M.  system  as  a  possible  rate  disturber  in  trunk  line  territory 
to  buy  control,  will  pay  at  least  $160  a  share  for  a  stock  that  pays  no 
dividend,  of  a  road  that  is  said  this  year  to  have  failed  by  nearly 
$1,000,000  to  meet  its  charges  and  guaranteed  dividends,  and  will 
furnish  profits  to  a  whole  line  of  syndicates  or  middlemen  who 
Tiave  dealt  in  the  securities  of  the  roads  during  the  past  two  years. 
In  other  words,  it  is  still  a  profitable  business  to  consolidate  new 
■"systems"  out  of  potential  rate  disturbers  in  trunk  line  territory. 
Unfortunately,  however,  tor  the  ambitions  of  others,  this  can  hardly 
again  be  successfully  carried  out  for  the  simple  reason  that  material 
is  lacking;  there  are  no  more  independent  roads  left  in  that  terri- 
tory large  enough  to  make  such  a  process  effective. 

So  far  as  we  know.  Messrs.  J.  P.  Morgan  &  Co.  have  bought  sub- 
scription rights  to  some  56,000  of  the  65.000  shares  to  which  H.  B. 
Hollins  &  Co.  held  subscription  rights.  By  the  operations  of  the  va- 
rious syndicates  the  total  amount  of  Cincinnati.  Hamilton  &  Dayton 
stock  outstanding  has  been  reduced  to  80,000  shares,  of  which  the  65,- 
:000  shares  are  in  the  hands  of  a  voting  trust.  Although  actual  shares 
of  stock,  amounting  to  a  majority,  are  not  therefore  held  at  present 
by  J.  P.  .Morgan  &  Co.,  yet  to  all  intents  and  purposes  the  road  is 
sold;  and  being  sold  to  this  firm  means,  we  are  informed,  sold  to 
th^  Erie  railroad.  That  this  control  would  be  divided  be- 
tween the  trunk  lines  seemed  reasonable,  for  there  are  no 
other  interests  in  a  financial  position  to  afford  to  make 
an  investment  so  unprofitable,  per  se.  and  at  the  same 
time  so  sound  an  investment  for  preventing  loss  of  traffic.  For  some 
time  it  has  been  reported  that  the  Erie  has  been  negotiating  for  the 
property.  The  Erie  has  no  line  into  Cincinnati,  but  runs  trains 
from  Dayton  to  Cincinnati  over  the  Cincinnati,  Hamilton  &  Dayton 
tracks.  Since  the  C,  H.  &  D.  has  gone  to  the  Erie,  it  gives  that 
road  entrance  to  Toledo.  Ironton,  Cincinnati,  Indianapolis  and 
Springfield.  111.  On  the  other  hand,  the  Erie  brings  to  the  Chi- 
cago, Cincinnati  &  Louisville  a  real  entrance  into  Chicago  from 
Griflat'h  and  Hammond,  Ind.  That  the  control  of  the  road  goes 
to  the  Erie,  will  be  to  many  a  strong  Indication  that  the  Erie  is 
controlled  in  the  interests  of  the  two  dominating  trunk  lines.  The 
Erie's  financial  weakness  and  the  natural  interest  of  the  Vanderbilt 
lines  in  the  transaction  makes  it  seem  natural  that  the  Pere  Mar- 
quette should  eventually  go  to  the  Michigan  Central,  of  which  it  is  an 
active  competitor  all  the  way  between  Chicago  and  Buffalo.  In  addi- 
tion to  the  value  of  the  Cincinnati.  Hamilton  &  Dayton  to  the  Erie,  in 
securing  terminals  and  feeders,  the  control  of  the  whole  system  will 
relieve  the  Erie.  Pennsylvania,  Baltimore  &  Ohio,  Lake  Shore.  Big 
Four  and  Michigan  Central  of  a  weak  and  therefore  dangerous  com- 
petitor. Not  only  was  there  potential  danger  to  the  general  rate  situa- 
tion in  a  combination  of  roads  which,  although  almost  uniformly 
poorly   situated,  could,  at  a   pinch,  handle  competitive  traffic   in  a 


variety  of  directions,  but  in  particular  the  trunk  lines  south  of 
Lake  Erie  were  losing  the  former  C,  H.  &  D.  business.  The  road 
for  about  100  miles  north  from  Cincinnati  runs  through  a  region 
alive  with  manufacturing  plants.  'Before  taking  over  the  Pere 
Marquette,  the  C,  H.  &  D.  turned  over  the  large  eastbound  traffic 
from  these  industries  to  the  trunk  lines  which  it  intersects  between 
Cincinnati  and  Toledo— the  two  Pennsylvania  lines,  the  Erie  and  the 
Lake  Shore.  With  the  Pere  Marquette  in  the  family,  this  traffic, 
instead  of  going  east  by  one  of  the  direct  lines,  was  turned  over 
to  the  Pere  Marquette  at  Toledo,  and  by  it  carried  north  to  Detroit 
or  Port  Huron,  thence  east  to  St.  Thomas  and  Buffalo,  taking  the 
freight,  as  a  traffic  officer  expressed  it,  round  Robin  Hoods  barn 
to  get  to  the  coast.  Thus  not  only  were  the  trunk  lines  suffering 
from  the  natural  competition  of  the  lines  in  the  C,  H.  &  D.  and 
P.  M.  system,  but  much  business  which  they  considered  should 
naturally  come  to  them  was  entirely  diverted.  Though  at  first 
sight  it  would  scarcely  seem  that  they  had  anything  to 
fear  from  the  Great  Central  aggregation,  these  facts  help  to  show 
why  it  was  important  that  these  roads  should  be  in  safe  hands.  It 
appears.  In  fact,  that  the  sale  of  the  C,  H.  &  D.  and  P.  M.  system 
is  merely  a  modern  development  of  the  old  business  of  selling 
out  to  strong  competitors.  With  this  lastest  acquisition  by  the  Erie 
or  its  backers,  trunk  line  territory  is  held  in  close  control,  in  marked 
contrast  to  the  territory  west  of  Chicago,  where  strong  competition 
still  exists.  An  interesting  conjecture,  however,  is  as  to  whether  the 
Detroit,  Toledo  &  Ironton,  lately  formed  by  the  same  interests 
which  have  controlled  the  C,  H.  &  D.,  from  the  reorganized  Detroit 
Southern  and  merged  with  the  Ann  Arbor,  will  be  taken  over  by 
the  trunk  line  powers  as  was  the  Hocking  Valley,  a  somewhat  simi- 
lar Ohio  river  to  great  lakes  coal  carrying  road. 

It  is  to  be  observed  that  the  railroad  dividing  line  at  Chicago 
is  not  disturbed  by  this  most  recent  change  of  control.  Some  mem- 
bers of  the  syndicate  which  held  control  of  the  road  wanted  to  con- 
solidate the  C.  H.  &  D.  and  P.  M.  with  the  Wisconsin  Central  and 
the  Toledo,  St.  Louis  &  Western,  which  would  have  resulted  in  mix- 
ing trunk  line  and  granger  territory;  but  happily  this  possible  addi- 
tion of  one  more  thorn  in  the  flesh  of  Chicago  rate  adjusters  has 
failed. 


August  Accidents. 

The  condensed  record  of  the  principal  train  accidents  which 
occurred  in  the  United  States  in  the  month  of  August,  printed  in 
another  column,  contains  accounts  of  19  collisions  and  28  derail- 
ments. Those  which  were  most  serious,  or  which  are  of  special 
interest  by  reason  of  their  causes  or  attending  circumstances, 
occurred  as  follows: 

Killnrl.  Injiu-Pfl. 

1st  Kendallville.  Iiifl "  14 

4th  Hayonnf.  X.  .7 1  11 

8th  Empoi-ia.   Kan "  t" 

10th  Elkins.     W.     Va '-^  ; 

13tU  Vermillion.  Ohio 12  25 

15th  Rushvilli".   Ind '< ■*<    

16th  Corona.   Cat *'>  1"' 

16th  Cincinnati.  Ohio 

17th  Urace.  Va 15  ■J5 

The  most  prominent  item  of  these  nine,  the  last  one,  affords 
two  very  simple  lessons;  the  need  of  derailing  switches  at  draw- 
bridges, and  the  importance  of  having  only  experienced  engine- 
men  on  passenger  trains.  Every  one  admits  the  universal  applica- 
tion of  the  last-mentioned  lesson,  the  need  of  a  rule  forbidding 
the  sending  out  of  inexperienced  men  on  important  trains;  but  in 
the  light  of  this  disaster  a  more  specific  question  is.  What  regu- 
lations are  established  for  the  government  of  trainmasters  and 
despatchers  in  making  temporary  exceptions  to  this  rule?  The  most 
noticeable  point  of  superiority  to  be  found  in  the  rules  of  English 
railroads,  or  of  the  United  States  army  or  navy,  in  comparing 
them  with  American  railrod  rules,  is  their  more  careful  and  minute 
provision  for  a  suitable  temporary  arrangement  when  regular  ar- 
rangements fail;  for  a  temporary  substitute  when  a  regular  man 
is  unexpectedly  incapacitated.  American  railroad  rules  are  worded 
as  though  reliable  men  were  to  he  always  on  duty:  never  sick 
and  never  needing  a  vacation.  When  a  railroad  puts  a  man  of 
little  experience  temporarily  in  a  place  where  the  maximum  of  ex- 
perinece  is  needed,  the  public  charitably  assumes  that  such  course 
was  made  necessary  by  an  emergency;  but  do  not  trainmasters 
and  despatchers  many  times  submit  to  a  supposed  emergency  which 
really  is  not  one?  In  other  words,  do  we  correctly  weigh  the  risks 
and  put  forth  a  reasonable  degree  of  energy  to  avoid  them? 

There  should  be  an  interlocked  derail  at  every  drawbridge  in  a 
passenger  line;  we  have  called  this  a  simple  lesson.  But  if  we 
may  judge  by  the  actual  situation  on  some  thin  lines,  not  all 
railroad  managers  agree  with  us;  except,  perhaps,  in  theory,  which 
does  not  mean  much.     If  the  traffic  on  a  given  line  is  very  light 
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he  stopping  of  the  tralus  before  crossing  is  deemed  a  sufficient 
afeguard.  without  a  derailer.  But  what  do  we  mean  by  "very 
ight"  traffic?  Is  traffic  light  where  trains  carry  two  or  three 
lundred  passengere  each? 

The  existence  of  a  drawbridge  in  the  middle  of  a  two  mile 
)lock-section,  with  no  mechanical  or  electrical  connection  between 
he  bridge  and  the  block  signals,  is  an  arrangement  the  farthest  pos- 
iible  removed  from  complete  signaling:  and  yet  it  is  theoretically 
10  harder  to  manage  than  some  very  common  conditions,  such  as 
hose  of  outlying  switches.  A  very  simple  rule  serves  as  a  sub- 
;titute  for  interlocking,  and  the  rule  may  no  doubt  suffice  for 
ears  with  an  extremely  small  percentage  of  lapses  or  failures. 
Jut  in  a  case  where  several  safeguards  have  been  omitted  it  is 
lerhaps  a  waste  of  time  to  speculate  concerning  the  probabilities 
if  disaster  from  the  failure  of  a  single  safeguard. 

The  Vermillion  collision  seems  to  have  been  due  to  a  very  well- 
:nown  kind  of  forgettulness  and  therefore  would  appear  to  belong 
n  a  common  (ana  disgraceful)  class  which  does  not  at  present  call 
or  discussion — at  least  not  in  the  presence  of  readers  of  the  A"ai7- 
oad  Gazette.  The  derailment  at  Bayonne,  N.  J.,  was  discussed  in 
lur  issue  of  August  IS.  and  is  also  the  subject  of  an  editorial  in  this 
ssue. 

The  number  of  electric  car  accidents  reported  in  the  news- 
lapers  as  occurring  in  the  month  of  August  was  33.  in  which  21 
ersous  were  killed  aud  277  injured,  the  most  disastrous  record  for 
aany  months.  The  worst  accident  in  this  class  was  that  at  Butte, 
lont,.  on  the  20th.  when  a  street  car  was  struck  by  a  switching 
reight  train  at  a  crossing,  in  the  evening,  killing  10  passengers, 
'his  w-as  reported  in  the  Railroad  Gazette  of  September  1.  At 
he  inquest  it  was  claimed  on  behalf  of  the  street  railway  that 
here  was  no  brakeman.  or  other  person,  on  the  front  end  of  the 
reight  train  (which  was  being  pushed).  It  is  said  that  the  street 
ar  had  been  brought  to  a  full  stop  before  passing  over  the  cross- 
ng.  At  Cincinnati,  on  the  16th,  a  street  car.  which  was  struck 
y  the  locomotive  of  a  passenger  train  at  a  crossing,  threw  the 
assenger  train  off  the  track,  and  the  accident  appears  in  our 
rain-accident  record.  Three  of  the  street  car  passengers  were 
illed.  In  a  crossing  accident  at  Columbus.  Ohio,  on  the  10th,  a 
witching  engine  of  the  Hocking  Valley  road  "came  out  second 
est,"  the  engine  being  derailed  and  getting  one  of  its  driving 
-•heels  broken,  while  the  street  car  held  to  thg  rails.  Twelve  of 
he  33  electric  car  accidents  of  the  month  occurred  in  New  York  City 
r  Brooklyn  and  five  of  the  fatalities  are  charged  to  these  12  ac- 
idents. 

Hocking   Valley. 


The  Hocking  Valley  operates  647  miles  of  line  from  Pomeroy 
nd  Gallipolis  on  the  Ohio  river  across  the  state  of  Ohio  to  Lake 
!rie  at  Toledo.  It  also  controls  the  Toledo  &  Ohio  Central,  a  paral- 
el  line,  and  the  Kanawha  &  Michigan,  which  connects  it  and  the 
\  &  O.  C.  with  the  West  Virginia  coal  fields.  The  Hocking  Valley 
tself  has  been  controlled  since  June,  1903.  by  a  community  of  in- 
erest  of  trunk  line  railroads.  In  that  year.  $6,924,200  of  its  out- 
tanding  $11,000,000  common  stock  was  sold  through  J.  P.  Morgan 
:  Co.  to  the  following  five  railroads,  each  of  which  holds  the  in- 
erest  stated:  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis,  two-sixths; 
ialtimore  &  Ohio,  Chesapeake  &  Ohio,  Lake  Shore  &  Michigan 
Southern  and  Erie,  one-sixth  each.  Thus  control  of  the  two  north 
nd  south  coal  carrying  lines  is,  from  the  trunk  line  standpoint, 
n  safe  hands.  Before  last  year  the  Hocking  Valley  met  almost  uni- 
ornily  unfavorable  conditions:  the  depression  in  the  iron  and  steel 
Ddustry  slackened  the  demand  for  coal,  and  the  company  suffered 
everely  from  the  masters'  and  pilots'  strike  on  the  great  lakes. 
I'hich  came  at  what  should  have  been  the  most  active  season  of  the 
ear.  The  traffic  of  the  road  is  almost  entirelj'  in  coal  from 
\'est  Virginia  and  southern  Ohio  to  the  lower  lake  ports,  and 
eturn  shipments  of  mineral  ore  to  the  iron  furnaces, 
'he  unfavorable  conditions  in  1904  reduced  the  total  freight 
raffic  from  S,262,S16  tons  in  1903  to  6,977,163  tons,  the 
lulk  of  the  decrease  being  in  the  mineral  tonnage.  The  past  year, 
nding  June  30,  1905,  has  shown  an  increase,  but  not  a  sufficient 
ncrease  to  bring  the  figure  back  to  the  high  of  1903,  The  number 
if  tons  of  freight  carried  for  the  year  was  7,810,545  tons.  The  tons 
if  freight  carried  one  mile  were  1,053,094,815  in  1903,  885,937,215 
n  1904  and  998,ui7,02a  in  1905.  The  average  haul  of  freight  during 
he  three  years  has  varied  less  than  one  mile,  being  about  127  miles, 
rhich  shows  the  uniform  character  of  the  company's  tonnage. 

The  Hocking  Valley  has  for  several  years  been  notable  in  the 
ize  of  its  train  load.  In  the  first  four  months  of  operation  after  the 
eorganization  of  the  Columbus,  Hocking  Valley  &  Toledo,  ending 
fune  30,  1899,  the  average  train  load  was  522  tons.  In  1900  the 
igure  was  raised  to  646  tons,  a  remarkable  increase.  In  1901  the 
verage  number  of  tons  carried  was  645  on  the  entire  line,  195 
in  the  river  division  and  686  on  the  main  line.  During  the  next 
'ear  there  was  another  large  increase  to  678  tons  on  the  entire 
ine,  230  on  the  river  division  and  713  tons  on  the  main  line.     These 


are  the  largest  figures  in  the  company's  history.  In  1903  the 
figure  for  the  entire  line  had  dropped  to  622  tons,  with  230  tons, 
on  the  river  division  and  654  tons  on  the  main  line.  In  1904  there 
was  a  further  drop  to  554  tons  on  the  entire  line.  245  tons  on  the 
river  division  and  577  tons  on  the  main  line.  During  the  past  year 
the  average  train  load  for  the  entire  line  increased  to  581  tons, 
with  237  tons  the  average  for  the  river  division  and  601  tons  for 
the  main  line.  These  are  all  large  train  loads,  and  the  average 
of  678  tons  in  1902  is  particularly  noteworthy.  This  was  brought 
about  no  doubt  by  the  abundant  prosperity,  especially  in  the  iron 
and  steel  trades,  in  the  latter  half  of  1901  and  the  first  half  of  1902. 
Apparently,  the  Hocking  Valley  can  be  most  economically  operated 
only  when  a  maximum  of  traffic  is  available,  for  there  has  probably 
been  no  decrease  in  the  efficiency  of  the  motive  power  since  that 
time. 

The  average  amount  received  per  mile  from  each  ton  of  freight 
during  the  past  year  was  4.74  mills,  against  4.96  mills  in  the  pre- 
ceding year,  4.51  in  1903  and  4.28  mills  in  1902.  The  earnings  per 
mile  run  by  freight  trains  were  $2.75  in  both  1905  and  1904,  against 
$2.81  in  1903.  The  passenger  earnings  of  $764,057  are  small  com- 
pared with  the  $2,743,866  coal  earnings  and  $1,985,573  freight  earn- 
ings. One  great  reason  for  this  is  the  short  average  distance  trav- 
eled, which  is  19.51  miles,  yet  this  is  an  increase  from  the  figure 
for  1904,  which  was  17.65  miles.  It  is  easy  to  see  how  many  more 
passengers  a  road  like  the  Hocking  Valley  must  carry  to  make  its 
passenger  earnings  even  up  with  those  of  a  western  road.  Besides 
this  handicap,  the  decrease  of  $67,571  in  passenger  earnings  is  stated 
to  have  been  mainly  due  to  new  and  increased  competition  of  paral- 
lel electric  lines.  The  tonnage  statistics  show  that  out  of  a  total  of 
4,761,392  tons  originating  on  the  road,  3,856,074  tons  were  bitumin- 
ous coal.  Out  of  the  total  tonnage  carried  (7,810,545  tons),  5,111,- 
921  tons  were  bituminous  coal.  The  only  other  important  products 
from  the  tonnage  standpoint  are  coke,  ores,  stone  and  sand,  iron 
and  cement,  brick  and  lime,  all  low-grade  traffic. 

The  gross  earnings  of  the  property  were  $6,013,215  against  $5,- 
725,483  in  1904,  an  increase  of  $287,732,  and  the  net  earnings,  $1.- 
945,313,  against  $1,872,863  in  1904.  an  increase  of  $72,451.  An  un- 
expended balance  of  $243,455  from  previous  sales  of  first  consoli- 
dated 4  per  cent,  mortgage  bonds  was  expended,  $20,772  for  addi- 
tions and  improvements,  and  $222,683  in  part  payment  of  the  prin- 
cipal of  equipment  notes  maturing.  There  was  charged  to  "cost  of 
road  and  property"  $92,615  for  additions  and  improvements.  From 
the  equipment  depreciation  fund,  amounting  to  $396,878.  included 
in  operating  expenses  and  set  aside  for  the  renewal  of  equipment, 
there  was  expended  $179,738  for  the  purchase  of  new-  equipment 
and  for  rebuilding.  On  the  Toledo  Division  and  on  the  Hocking 
Division  23  miles  of  80-lb.  rails  were  laid,  a  total  rail  renewal  for 
the  year  of  4,700  tons. 

On  the  whole,  the  road  seems  to  have  been  well  maintained^ 
and  a  satisfactory  traffic  is  at  hand.  With  the  present  great  pros- 
perity in  iron  and  steel,  the  earnings  of  the  Hocking  Valley  should 
keep  pace.  On  account  of  the  limitations  of  its  natural  situation  it 
can  ^ever  be  a  great  road,  but  as  long  as  there  is  coal  in  West  Vir- 
ginia and  iron  ore  in  Michigan  it  will  have  a  place  in  the  indus- 
trial development  of  the  country. 

The  principal  statistics  of  operation  follow: 

1905.  1904. 

Mile.ige  woiked    647  6-32 

Coal  earnings   $2,743,866  $2,605,316 

Freight  earninss    1,985,573  1,789,722 

Passenger  earnings    764,057  S31.62S      " 

Gross    earnings    6,013.215  5,725,483 

Maint.  wav  and  structures  651,206  590.360 

Maint.   ot  equipment 1,293,405  1,171,769 

Conducting    transpoitstion  1,800,768  1,765,606. 

Operating  expenses   3,860.438  3,646,789 

Net    earaings    2.152,776  2,078.693 


Chicago  Great  Western. 


The  Chicago  Great  Western  has  a  line  from  Chicago  west  to 
Oelwein,  Iowa,  from  which  point  three  lines  run,  one  northwest 
to  Minneapolis  and  St.  Paul,  a  second  west  to  Omaha,  and  the 
third  southwest  to  Kansas  City.  Until  within  the  past  two  or  three 
years  only  the  lines  to  Minneapolis  and  St.  Paul  and  to  Kansas 
City  were  in  existence,  with  few  branches,  and  the  company  con- 
fined itself  to  through  business  and  the  traffic  originating  on  its 
main  line.  The  lines  in  1901  formed,  roughly,  a  regular 
figure  Y.  with  Oelwein  as  the  center.  In  1901  an  agree- 
ment was  made  with  two  syndicates  which  had  acquired 
control  of  the  Mason  City  &  Fort  Dodge  Railroad,  then 
operating  a  line  from  Mason  City  to  Fort  Dodge,  Iowa,  72  miles, 
by  which  that  road  should  be  extended  north  from  Mason  City  to 
a  connection  with  the  Chicago  Great  Western's  Minnesota  line, 
east  from  the  nearest  point  on  the  Mason  City  &  Fort  Dodge  line 
to  a  connection  at  Hampton,  Iowa,  with  an  extension  of  the  Chicago- 
Oelwein  line;  and  west  from  Fort  Dodge  to  Omaha  and  to  Sioux 
City.  The  lines  mentioned  tinder  these  agreements,  with  the  excep- 
tion of  the  Sioux  City  connection,  were  built  and  the  transactions 
between  the  Chicago  Great  Western  and  the  syndicates  which  built 
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the  lines  have  been  closed.  The  Omaha  connection  was  opened  in 
November,  1903. 

The  capital  arrangements  of  the  company  are  modeled  on  the 
English  plan.  The  securities  of  the  Chicago  Great  Western  proper 
consist  of  4  per  cent,  debenture  stock,  which  partakes  of  the  nature 
of  both  stock  and  bonds,  5  per  cent,  preferred  "A"  stock,  4  per 
cent,  preferred  "B"  stock  and  common  stock,  with  no  bonds.  The 
only  mortgage  indebtedness  consists  of  $8,366,917  first  mortgage  4 
per  cent,  bonds  on  the  Mason  City  &  Fort  Dodge.  The  company 
is  said  to  be  the  only  important  system  in  the  country  controlled 
abroad.  The  importance  of  the  foreign  control  is  shown  by  the 
powers  of  the  London  Finance  Committee,  whose  veto  on  any  ac- 
tion of  the  directors  involving  the  borrowing  of  money,  the  issue 
of  new  securities  and  all  expenditures  save  for  operating  expenses, 
is  final. 

During  the  fiscal  year  ending  June  30  the  average  mileage  oper- 
ated was  818  miles.  This  is  a  decrease  of  56  miles  from  the  figure 
for  the  previous  year,  this  amount  having  been  transferred  to 
the  Mason  City  &  Fort  Dodge,  which  now  operates  386  miles  of 
line.  In  the  agreements  made  with  the  Mason  City  &  Fort  Dodge 
company  at  the  time  of  its  acquisition  it  was  provided  that  although 
the  line  should  be  operated  as  part  of  the  Chicago  Great  Western, 
separate  accounts  should  be  kept  of  the  earnings  and  expenses  of 
each  line.  Oi;t  of  the  net  earnings  of  the  Mason  City  &  Fort  Dodge 
the  Chicago  Great  Western  agreed  to  pay  the  coupons  of  bonds 
issued  by  that  company,  the  surplus  of  net  earnings  to  belong  to 
the  Chicago  Great  Western.  All  of  the  stock  of  the  Mason  City  & 
Port  Dodge  is  in  the  possession  of  the  Chicago  Great  Western, 
having  been  exchanged  for  stock  of  the  latter  company,  share  for 
share.     Practically  similar  arrangements  are  made  with  the  Wiscon- 


Chicago  Great  Western. 

sin.  Minnesota  &  Pacific  Railroad,  another  proprietary  line  which 
operates  271  miles  of  branches  in  Minnesota. 

In  the  last  fiscal  year  the  gross  earnings  were  $7,377,711,  a 
decrease  of  $644,963  from  the  preceding  year.  At  the  same  time 
the  net  earnings  ($2,254,618)  increased  $136,000,  or  6.4  per  cent. 
This  increase,  however,  would  have  been  a  decrease  if 
there  had  been  proper  expenditures  for  maintenance.  The 
decrease  in  gross  earnings  was  very  large  in  July  and  August, 
1904,  and  continued  until  May,  1905.  In  May  and  June  the  earnings 
showed  increases.  Taking  the  system  as  a  whole,  including  the 
two  subsidiary  companies,  there  is  a  mileage  of  1,467  miles  oper- 
ated. Gross  earnings  were  $9,519,111.  a  decrease  of  $118,999,  and  net 
earnings  $3,041,586.  an  increase  of  $367,653. 

There  has  been  considerable  criticism  which  is  reflected  in 
the  current  price  of  the  company's  securities,  of  its  financial  policy 
both  as  regards  capital  and  current  expenditures.  This  is  borne 
out  by  the  maintenance  figures  of  the  report.  Maintenance  of  way, 
for  instance,  for  which  the  company  spent  in  1904  about  $1,000  per 
mile  of  road,  during  the  past  year  dropped  to  $890  per  mile  on  the 
818  miles  operated.  The  figure  for  the  preceding  year  was  based 
on  874  miles.  Maintenance  of  way  expenditures  on  the  proprietary 
lines  do  not  at  all  help  to  explain  this  low  figure  per  mile.  On 
the  Mason  City  &  Fort  Dodge  maintenance  of  way  figures  show 
$364  per  mile  in  1905  against  $351  per  mile  in  1904.  As  this  line 
includes  most  of  the  Omaha  extension  the  figure  seems  entirely  too 
low.  On  the  Wisconsin,  Minnesota  &  Pacific  (branch  lines)  main- 
tenance of  way  was  about  $445  per  mile  in  both  1905  and  1904. 
Thus  the  maintenance  of  way  expenditures  on  the  new  main  line 
extension  to  Omaha  were  less  in  both  years  than  on  the  branch 
lines  in  Minnesota.  The  average  figure  for  the  whole  system  if  taken 
together   would    thus   be   considerably   less  than   the   Chicago   Great 


Western  figure  of  $890  per  mile,  which  in  itself,  for  a  freight  road 
with  a  density  of  885.000  tons  of  freight  carried  one  mile  per  mile 
of  road,  and  all  of  its  mileage  but  20  miles  main  line  mileage,  is 
decidedly  low.  For  maintenance  of  equipment  (repairs  of  locomo- 
tives) the  company  spent  $1,478  for  each  ot  the  265  locomotives 
owned.  Repairs  of  freight  cars  figure  out  at  $42.50  tor  each  of 
the  7,235  freight  cars,  and  repairs  of  passenger  cars  $737  for  each 
of  the  148  passenger  cars.  On  the  other  hand  conducting  trans- 
portation figures  show  an  improvement  for  the  year.  In  1904  con- 
ducting transportation  was  60.40  per  cent,  ot  the  total  expenses, 
and,  with  general  expenses,  49.95  per  cent,  of  the  gross  earnings, 
both  very  large  figures.  The  past  year  conducting  transportation 
took  59.96  per  cent,  of  the  total  expenses  and  with  general  ex- 
penses amounted  to  47.31  per  cent,  of  the  gross  earnings.  In  this 
connection  it  must  be  remembered  that  each  year  the  gross  earn- 
ings contained  a  little  over  $100,000  received  as  surplus  from  pro- 
prietary companies.  Conducting  transportation,  not  including  fuel 
for  locomotives,  was  43.90  per  cent,  ot  th?  total  expenses  in  1904 
and  44.44  per  cent,  in  1905. 

During  the  past  year  additions  and  improvements  to  the  perma- 
nent plant  were  made  at  an  expenditure  of  $713,574,  all  of  which 
apparently  was  charged  to  capital  account.  Of  this  sum,  $79,296 
was  for  ballasting  heretofore  unballasted  track. 

On  the  Chicago  Great  Western  proper,  freight  earnings,  which 
were  $5,096,543,  decreased  $714,516,  or  12.31  per  cent,  from  1904. 
Passenger  earnings  at  the  same  time  increased  2.27  per  cent. 
There  was  a  decrease  of  15.85  per  cent,  in  maintenance  of  way 
expenses;  12.35  per  cent,  in  maintenance  of  equipment;  18.30  per 
cent,  in  cost  of  fuel  for  locomotives;  12.17  per  cent,  in  other  con- 
ducting transportation  expenses,  and  5.20  per  cent,  in  general  ex- 
penses, an  average  ot  13.23  per  cent,  of  decrease. 

The  number  of  tons  ot  revenue  freight  carried  was  2,816,707, 
which  is  practically  the  figure  for  1904.  There  was,  however,  a 
decrease  of  36,341  tons  in  the  number  ot  tons  carried  one  mile 
per  mile  ot  road.  The  average  haul  of  each  ton  decreased 
from  285  miles  to  257  miles,  or  nearly  10  per  cent.  The  aver- 
age amount  received  for  each  ton  of  freight  decreased  over  12 
per  cent.  One  reason  tor  the  better  showing  made  in 
conducting  transportation  is  the  increase  in  the  average  revenue 
train  load,  which  was  296  tons  in  1905,  against  272  tons  in  1904,  an 
increase  of  9  per  cent.  The  average  paying  load  to  each  freight 
engine  mile  was  253  tons  against  225  tons  in  1904,  an  increase 
ot  29  tons,  or  nearly  13  per  cent.  The  number  ot  revenue  passen- 
gers carried  was  2,009,022,  an  increase  ot  70,682  over  1904.  The 
number  of  passengers  carried  one  mile  per  mile  ot  road  increased 
from  91,846  to  100,563  in  1905.  The  earnings  per  passenger  train, 
mile  increased  over  8  per  cent.,  from  80.49  cents  in  1904  to  87.06 
cents  in  1905.  The  average  number  of  passengers  carried  was 
35,  an  increase  of  3,  or  9.37  per  cent,  over  the  preceding  year. 
The  mileage  ot  locomotives  employed  in  helping  passenger  trains 
increased  189  per  cent,  over  the  preceding  year,  and  the  mileage 
ot  locomotives  employed  in  helping  freight  trains  over  35  per  cent. 
Apparently  either  the  efficiency  of  the  motive  power  was  less 
or  the  increased  train  load  was  obtained  by  a  large  use  of 
helpers  on  the  worst  grades.  The  figures  for  car  mileage  do  not 
show  up  well,  there  having  been  an  increase  of  8  per  cent,  in 
the  mileage  ot  empty  freight  cars  east,  ot  13.29  per  cent,  in  the 
mileage  of  empty  freight  cars  west,  and  an  increase  of  34.88  per 
cent,  in  the  average  number  ot  empty  cars  per  train.  No  classifica- 
tion ot  freight  traflSc  is  given  nor  are  any  detailed  figures  tor  the 
Mason  City  &  Fort  Dodge  or  the  Wisconsin,  Minnesota  &  Pacific 
included  in  the  report. 

Critics  ot  the  company's  capital  expenditures,  already  referred 
to,  show  that  on  the  recently  built  lines  the  ratio  of  capital 
issued  by  the  parent  company  to  expenditure  for  building  was 
about  3  to  1.  As  already  explained,  the  extensions  of  the  Mason 
City  &  Fort  Dodge  to  connect  with  and  extend  the  Chicago  Great 
Western  were  built  by  two  syndicates.  In  return  tor  the  new  lines 
turned  over  by  the  syndicates  and  the  issuing  of  stock  by  the 
Mason  City  &  Fort  Dodge,  the  Chicago  Great  Western  issued  cor- 
responding amounts  of  its  common  and  preferred  "B"  stock,  which 
were  or  still  are  to  be  sold  by  the  syndicate  managers,  and  also 
guaranteed  the  $8,366,917  first  mortgage  bonds  of  the  Mason  City 
&  Fort  Dodge.  The  Wall  Street:  Journal  has  figured  that  from  the 
standpoint  of  the  Chicago  Great  Western  there  were  $34,089,034  ot 
securities  issued  to  the  syndicates,  who  made  an  average  profit  of  15 
per  cent.,  in  return  for  $11,575,416  cash  expenditure  on  the  new  lines, 
or  an  excess  of  capital  over  cash  expended  of  $22,513,618,  or  200 
per  cent.  This  seems  a  most  extravagant  method  of  financing, 
especially  with  a  profit  and  loss  surplus  ot  only  $213,075, 
and  can  only  be  explained  on  the  English  theory  ot  turning  over 
all  profits  at  once  to  the  security  holders  while  providing  tor  all 
new  expenditures  by  issues  of  additional  capital.  This  course  is 
further  carried  out  in  the  recent  vote  of  the  stockholders  (Sept. 
7),  to  increase  the  preferred  "B"  stock  by  $14,000,000  and  the 
declaration  by  the  London  Finance  Committee  ot  a  5  per  cent, 
dividend  payable  in  February,  1906.  on  the  preferred  "A"  stock. 
Whether  this   system,   if   further   carried  on.   will   prove  successful. 
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)r  even  safe,  for  this  American  railroad,  perhaps  the  weakest  in 
ts  highly  competitive  territory  will  be  interesting  to  observe.  The 
ssue  of  new  securities  cannot  be  carried  on  forever — the  capital 
:tock  has  been  increased  from  $52,000,000  in  1899  to  $91,000,000  in 
905,  with  au  actual  decrease  of  over  100  miles  in  the  mileage 
iperated— and  there  are  over  $7,000,000  notes  maturing  during  1908 
ind  1909.  However  these  are  to  be  met,  current  expenditures  for 
naintenance  must  soon  be  increased  if  the  road  is  to  hold  its  share 
if  competitive  business. 

The   principal    statistics    of    operation    for    the    Chicago    Great 
Vestern  proper  follow: 

1003.  1904. 

.Milea^-i'   worked    818  8T4 

I'ri-ight  earnings    ?5.096,o43  .•?.-., gl  1,059 

I'assenger  earnings    1,820.50-4  1.780.1.^1 

Surplus  earn'gs,  prop,  lines  1(13,681!  I(iip,.s.s0 

Cioss    earnings     7,S77.711  S.II22.r>74 

Maint.  way  anil  stiuctui-es  728.01.".  S(;.i.l42 

.Maint.  of  equipment   !iu4,.j.j4  l.U32,iiii7 

Conducting    transportation  .•!.ii71.(i!i:!  :{...(;.). (mii 

iiperating    e.\penses  • .5,123,09.3  .5,904,057 

.Net    earnings    2,254,618  2.118,617 


Denver  &  Rio  Grande. 


The  Denver  &  Rio  Grande  occupies  most  of  Southern  Colorado 
nd  has  a  through  line  from  Denver  and  Pueblo  to  Salt  Lake  City 
nd  Ogden,  Utah.  The  Missouri  Pacific  meets  it  from  the  east  at 
'ueblo  and  thus  it  becomes  part  of  a  through  trans-continental  line. 
ts  lines  reach  most  of  the  important  mining  districts  in  Colorado. 
Deluding  the  Rio  Grande  Western  it  operates  2,470  miles  of  line, 
f  which  907  miles  are  narrow  (3  ft.)  gage.  Thus,  in  addition  to 
;s  1,563  miles  of  standard  gage  lines,  it  operates  more  narrow 
age  track  than  any  other  railroad  in  the  country.  The  Denver 
:  Rio  Grande  Railway  was  incorporated  in  1870:  right  of  way 
'as  granted  by  act  of  Congress  in  1871,  and  track  laid  between 
)enver  and  Colorado  Springs  (75  miles)  before  the  end  of  the 
Uter  year. 

For  a  year,  from  December,  1878,  the  line  was  operated  by  tlie 
.tchison,  Topeka  &  Santa  Fe  and  also  by  a  receiver,  pending  leya 
roceedings  to  set  aside  an  alleged  lease  to  that  company.  The  re- 
ult  of  the  contest,  which  involved  possession  of  the  Grand  Canyo.i 
f  the  Arkansas,  was  an  agreement  in  March,  18S0,  that  the  Atchi- 
Dn.  Topeka  &  Santa  Fe  should  not  for  10  years  build  tu rough 
ny  portion  of  Colorado  west  of  the  Denver  &  Rio  Grande,  nor 
irough  any  portion  of  New  Mexico  north  of  the  36th  parallel  and 
est  of  the  summit  of  the  Spanish  range;  also,  that  the  Denver 
Rio  Grande  should  not  for  the  same  length  of  time  push  its 
nes  into  Colorado  east  of  this  same  north  and  south  line,  or  to 
rinidad,  or  into  that  part  of  New  Mexico  east  of  the  Spanish 
inge  or  south  of  the  36th  parallel,  except  in  the  western  part 
f  New  Mexico.  By  the  middle  of  1883,  the  length  of  line  had  been 
icreased  to  1,044  rtiiles  (all  narrow  gage)  by  the  completion  o 
le  Denver  &  Rio  Grande  Western  with  3(38  miles  of  line  from 
le  Utah  border  to  Salt  Lake  City  and  Ogden.  This  was  leased  to 
le  Denver  &  Rio  Grande.  In  March.  1884,  default  was  made  on 
s  bonds  guaranteed  by  the  Denver  &  Rio  Grande,  and  in  July  the 
3ad  was  abandoned  by  the  lessee  to  a  receiver,  who  immediately 
)ok  charge. 

In  July,  18S4,  the  parent  road  itself  defaulted  on  its  general 
lortgage  bonds  and  was  placed  in  the  hands  of  a  receiver. 
1  the  same  year  a  representative  of  a  bondholders'  committee  made 
ti  inspection  of  the  road,  and  found  most  of  it  in  fair  condition, 
he  chief  improvements  needed  were  widening  of  the  roadbed 
ver  much  of  the  line;  the  substitution  of  iron  bridges  for  wooden, 
id  especially  for  pile  bridges,  ill  adapted  to  the  rapid  mountain 
reams  of  Colorado;  ballasting  of  the  road,  and  the  use  of  40  or 
3-lb.  steel  rails  in  place  of  the  30  and  35-lb.  rails  with  which 
inch  of  the  road  was  laid.  A  number  of  branch  lines  had  been 
.tilt  to  serve  an  insufficient  traffic.  Six  of  these,  with  a  total  mile- 
ie  of  496  miles,  did  not  at  the  time  earn  their  working  expenses, 
I  say  nothing  of  interest  on  their  cost.  The  fixed  charges  were 
)nsidered  too  high  for  a  new  line  the  inefficient  con- 
ition  of  the  company  ascribed  to,  first,  careless  management;  sec- 
ad.  high  fixed  charges  resulting  largely  from  the  building  of  un- 
i-ofllable  lines;  and,  third,  a  severe  winter  and  the  depressed  con- 
ition  of  trade  and  mining.  The  expert  held  that  from  the  nature  of 
le  country  the  road  could  not  expect  to  be  supported  from  agricul- 
iral  or  stock  traffic,  but  must  expect  to  depend  largely  on  mines, 
ad  its  earnings  must  therefore  fluctuate  considerably  with  the 
langiiig  conditions  of  the  mining  industry.  The  Utah  line  of  the 
enver  &  Rio  Grande  Western  he  found  in  very  poor  physical 
)ndition.  This  was  an  expert  opinion  of  the  material  with  which 
le  new  company  started  to  make  a  paying  railroad. 

In  the  year  in  which  this  examination  was  made  (1884)  gross 
inidngs  were  $5,552,104.  a  decrease  of  $1,003,675,  or  over  15  per 
'iir.^from  the  figure  for  the  previous  year.  Net  earnings  were 
l,541,:i^3,  a  decrease  of  $826,536,  or  35  per  cent.  Net  earnings  per 
lile  ha!^decreased  36  per  cent.  In  1885  a  new  company,  the  Den- 
;r  &  Rio  Grande  Railroad  Company,  was  organized  as  successor. 


The  Denver  &  Rio  Grande  Western  was  not  at  that  time  re-con- 
solidated, but  was  itself  reorganized  in  1889  as  the  Rio  Grande 
Western.  In  1901  control  of  the  Rio  Grande  Western  was  actjuired 
by  the  purchase  of  100.000  shares  of  its  common  and  75.000  shares 
of  its  preferred  stock.  $20,750,000  D.  &  R.  G.  preferred  stock  being 
issued  to  provide  the  necessary  funds. 

In  1901,  including  both  roads,  there  were  2,121  average  miles 
operated;  gross  earnings  were  $11,474,871;  net  earnings  were  $4,684.- 
942;  gross  earnings  per  mile  were  $5,410.  and  net  earnings  per  mile, 
$2,209.  Two  years  later  came  the  panic  of  1893,  when,  with  52 
more  miles  of  line,  the  gross  earnings  dropped  to  $8,577,362  and  net 
earnings  to  $3,227,798.  or  $1,485  per  mile.  Since  that  time,  the 
record  of  the  road  has  been  one  of  steadily  increasing  prosperity. 
In  the  fiscal  year  ending  1898  gross  earnings  had  come  to  be  again 
considerably  over  11  millions  and  net  earnings  over  4^^  millions. 
For  the  next  five  years  gross  earnings  were  respectively,  $12,623,236 : 
$14,756,683;  $16,359,610;  $17,036,828,  and  $17,304,559.  This  last 
figure,  for  the  fiscal  year  ending  1903,  is  the  largest  in  the  history 
of  the  road.  Net  earnings  similarly  increased  from  $4,618,438  in 
1898  to  $4,828,260;  $5,554,835;  $6,012,474;  $6,705,286,  and  $6,664,709 
in  the  fiscal  year  of  1903.  Then  in  1903-1904  came  the  severe  labor 
troubles  in  the  mining  camps  of  Colorado  which  quickly  showed 
their  effect  in  a  shrinkage  of  $883,388  in  freight  revenue,  the  loss 
being  almost  wholly  on  the  D.  &  R.  G.  proper,  where  the  disturb- 
ances occurred.  This  broke  the  uninterrupted  record  of  increases 
in  earnings. 

For  the  year  just  closed  net  earnings  were  the  largest  in 
the  history  of  the  country,  amounting  to  $6,862,547  for  the  2,420 
miles  operated,  or  $2,836  per  mile  of  line.  Although  the  gross  earn- 
ings ($17,031,507)  were  not  as  large  by  nearly  $300,000  as  in  1903. 
the   reduction    of   $460,889    in   expenses   from    the   1903   figure   more 
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Denver  &   Rio  Grande. 

than  compensated  for  the  dilference.  Gross  earnings  increased 
$585,072.  or  3.56  per  cent,  over  1904,  and  net  earnings,  $474,555,  or 
7.43  per  cent. 

After  ajl  charges  against  income,  including  a  5  per  cent,  divi- 
dend on  the  $45,600,000  preferred  stock,  $120,000  was  contributed 
to  the  renewal  fund  and  a  surplus  of  $562,452  remained  from  the 
year's  operation.  From  this  surplus,  an  appropriation  of  $133,915 
was  made  for  betterments  and  $150,000  was  devoted  to  the  purchase 
of  10  standard-gage  freight  locomotives,  leaving  a  final  surplus  to 
be  carried  to  profit  and  loss  of  $278,537.  During  the  year,  three 
branches  amounting  in  the  aggregate  to  16  miles  were  put  in  opera- 
tion, or  acquired.  It  is  the  object  of  the  management  to  have 
the  entire  main  line  from  Denver  to  Ogden  laid  with  85-lb.  rails. 
Most  of  this  work  between  Denver  and  Grand  Junction  has  been 
completed,  the  lighter  rail  released  being  used  on  branches.  During 
the  next  fiscal  year  it  is  proposed  to  replace  with  S5-lb.  rail  nearly 
all  of  the  140  miles  of  65-lb.  rail  still  remaining  in  the  main  track 
of  the  Rio  Grande  Western.  During  the  year  20  miles  of  30-lb.  rail 
on  the  Crested  Butte  branch  of  the  Third  division  were  strength- 
ened with  65-lb.  second-hand  rail  transferred  from  the  main  line. 

Freight  earnings  were  $11,932,420.  an  increase  of  $534,315,  and 
passenger  earnings,  $4,039,418.  an  increase  of  $80,166.  Express, 
mails,  rents,  and  miscellaneous  earnings  amounted  to  $1,059,670. 
In  maintenance  of  way  expenses,  which  took  $1,629,172,  there  was 
a  decrease  of  $162,889  from  the  preceding  year.  Expenses  for  main- 
tenance of  structures  are  reported  separately  and  amounted  to  $369.- 
32*  There  was  an  increase  in  maintenance  of  equipment  payments 
of  $112,004.  The  figure  for  the  year  is  $2,031,523.  There  was  also 
an  increase  of  $163,460  in  conducting  transportation,  on  which 
$5,632,606  was  expended.  The  total  expenses  increased  $110,517  over 
the  preceding  year.  The  percentage  of  operation  decreased  from 
61.16  per  cent,  to  59.71   per  cent.,  between  which   range  the  figures 
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for  the  past  ten  years.  Among  the  detailed  expenses  the  largest 
increase  of  any  is  in  fuel  for  locomotives,  which  increased  |89,647 
over  1904.  This  is  surprising  in  view  of  the  large  decreases  in  this 
item  reported  by  most  of  the  companies  which  have  recently  issued 
annual  statements.  The  next  largest  increase  is  in  repairs  and  re- 
newals of  freight  locomotives,  which  increased  $53,7.54.  Repairs  and 
renewals  of  passenger  locomotives  at  the  same  time  increased 
$23,229.  and  of  switching  locomotives,  $43,542.  There  is  a  large  in- 
crease ($49,103)  in  payments  for  injuries  to  persons,  from  $68,230 
in  1904  to  $117,333  in  1905. 

The  improvements  during  the  year,  tor  which  $244,733 
was  expended  on  the  D.  &  R.  G.  proper  and  $S0,2S1  on  the  R. 
G.  W.,  a  total  of  $325,015.  were  charged,  $90,223  to  income  and 
$154,510  to  capital  account  on  the  D.  &  R.  G.,  and  $43,692 
to  income  and  $36,590  to  capital  account  on  the  R.  G.  W..  a 
total  of  $133,915  charged  to  income  and  $191,100  to  capital  during 
the  year.  The  largest  items  in  the  freight  traffic,  as  was  to  be 
expected,  are  products  of  mines.  Bituminous  coal  amounted  to 
2,399,081  tons,  or  34  per  cent,  of  the  total  tonnage;  and  precious 
ore  to  1,953,666  tons,  or  27  per  cent.  The  first  of  these  items  fur- 
nished $2,385,765  of  revenue,  or  20  per  cent,  of  the  total;  and  the 
latter  $1,974,286,  or  17  per  cent,  oif  the  total.  These  figures  show- 
that,  roughly,  the  average  revenue  received  from  the  carriage  of 
these  two  most  important  commodities  was  one  dollar  a  ton.  Coke 
amounted  to  7  per  cent.,  stone,  sand  and  clay  to  9  per  cent.. 
and  lumber  to  3  per  cent,  of  the  total  tonnage,  the  latter- furnish- 
ing 5  per  rent,  of  the  total  revenue.  Statements  of  the  passenger 
and  freight  business  are  given  for  each  month  of  the  year,  which 
show  that  in  the  past  year  the  heaviest  freight  shipments  were 
in  November  and  the  heaviest  freight  receipts  in  October,  w-hile  most 
passengers  were  carried  in  June  and  passenger  receipts  were  the 
largest  during  August. 

The  revenue  tons  of  freight  carried  were  7,166,838.  against 
6.960,992  in  1904.  With  this  increase  of  over  a  million  revenue  tons 
carried  there  would  seem  to  have  been  greater  efficiency  in  loading. 
for  the  loaded  car  miles  decreased  from  53.511,776  to  53,254.941.  On 
the  other  hand,  the  engine  miles,  excluding  switching  and  work 
ti-ain  mileage,  increased  from  5.321.904  to  5.515.470.  The  average 
train  load  was  206^2  revenue  tons,  a  slight  decrease  from  the  pre- 
ceding year.  Freight  earnings  per  mile  of  road  increased  from 
$4,753  to  $4,931,  and  passenger  earnings  from  $1,651  to  $1,669  per 
mile. 

The  average  amount  received  for  carrying  a  ton  of  freight 
one  mile  was  1.34  cents.  This  is  a  high  figure  and  is  responsible 
for  high  freight  earnings  per  mile  of  road  with  the  comparatively 
low  freight  density  of  368,353  ton  miles  per  mile  of  road.  Had  the 
Hocking  Valley,  w-hose  report  is  reviewed  in  another  column,  re- 
ceived this  average  rate  of  1.34  cents  per  ton  mile,  its  freight 
earnings  would  have  been  increased  by  $9,000,000.  or  over  200  per 
cent.  Evidently  the  high  average  rate  received  is  in  large  measure 
responsible  for  the  Denver  &  Rio  Grande's  prosperity. 

The  fact  that  the  Denver  &  Rio  Grande  is  a  mountain  road  is 
strikingly  brought  out  by  the  figure  for  the  average  number  of 
engines  per  train,  which  is  1.28  engines  for  freight  and  I.IS  for 
passenger.  The  average  number  of  cars  in  freight  trains  was 
18.67  and  in  passenger  trains  6.18.  The  average  haul  of  each  ton 
of  freight  was  124  miles  against  143  miles  in  the  preceding  year. 
The  average  distance  traveled  by  each  passenger  was  140  miles, 
an  interesting  figure,  again  in  comparison  with  the  Hocking  Valley 
■\vith  its  average  passenger  journey  of  less  than  20  miles. 

At  the  close  of  the  fiscal  year,  about  14  miles  of  track  had  been 
laid  on  a  47  mile  line  southwest  from  Durango.  near  the  southwest 
corner  of  Colorado,  to  Farmington,  New  Mexico,  at  the  junction  of 
the  San  Juan  and  Las  Animas  rivers.  As  provision  for  such  an 
extension  was  made  in  the  charter  of  the  company,  the  line  was 
built  directly  by  the  Denver  &  Rio  Grande.  Track  laying  was  com- 
pleted early  in  September.  Farmington  is  the  principal  town  in 
these  river  valleys,  which  are  growing  farming  communities.  The 
expenditure  for  this  line  is  estimated  at  $750,000.  to  provide  for 
which  and  also  for  additional  facilities.  $1,200,000  of  $5,600,000  pre- 
ferred stock  already  authorized  w-as  issued.  During  the  months  of 
May  and  June  very  considerable  damage  was  done  by  floods,  which 
at  times  caused  an  entire  suspension  of  local  traffic  on  some  of 
the  narrow  gage  lines. 

The  proposed  Western  Pacific  Railroad  is  considered  in  detail 
by  President  Jeffery.  The  building  of  this  line  he  justifies  for  two 
reasons:  First,  because  of  the  control  of  the  present  western  con- 
nection by  competitive  interests  and,  second,  because  of  the  size 
and  rapid  growth  of  Pacific  Coast  traffic.  As  long  as  the  Cen- 
tral Pacific  between  Ogden  and  San  Francisco  was  not  controlled 
by  competing  interests  the  Denver  &  Rio  Grande  was  in  a  position 
to  receive  its  full  share  of  the  through  traffic,  which  it  did  for  many 
years.  One  of  the  main  reasons  which  influenced  the  management 
to  acquire  the  Rio  Grande  Western  was  the  closer  relationship  and 
freer  interchange  that  would  be  established  with  the  San  Francisco 
line  of  the  Central  Paciflc.  Subsequent  events  disappointed  these 
hopes,  for  the  Central  Paciflc  was  acquired  by  Union  Pacific  inter- 


ests, and  this  led  to  unexpected  restrictions  on  interchange  and 
more  especially,  unlooked  for  impediments  in  the  way  of  securing 
traffic  in  territory  reached  by  the  Southern  Pacific.  On  this  account 
and  also  because  of  the  rapid  development  of  the  commercial,  agri- 
cultural and  industrial  interests  on  the  Pacifii-  coast  and  the  increase 
of  commerce  with  the  Philippines,  China  and  Japan,  the  manage- 
ment was  led  to  investigate  the  feasibility  of  an  independent  line 
from  either  Salt  1-ake  City  or  Ogden  to  San  Francisi-o.  Careful 
investigations  and  surveys  were  made  by  the  Denver  &  Rio  Grande, 
for  the  purpose  of  determining  the  best  available  route.  These 
engineering  efforts  were  successful  beyond  expectation  and  the 
main  line  of  the  new  Western  Pacific  has  now  been  definitely 
located.  Through  the  Sierra  Nevadas,  this  has  a  maximum  grade 
of  one  per  cent,  in  both  directions  and  lighter  grades  on  both  sides 
of  the  range,  with  satisfactory  alinement  throughout.  Mr.  Jeffery 
states  that  in  general  desirability  and  advantages  this  affords  a 
route  superior  to  any  existing  line  to  the  California  coast.  The 
main  line  between  San  Francisco  and  Salt  Lake  City,  where  it 
will  connect  with  the  Rio  Grande  Western,  is  to  be  built  according 
to  trunk  line  specifications,  and  laid  with  S5-lb.  rails.  The  capital 
stock  of  the  Western  Paciflc,  at  present  $50,000,000,  is  shortly  to  be 
increased  to  $75,000,000,  of  which  the  D.  &  R.  G.  and  R.  G.  W.  will 
hold  two-thirds  or  $50,000,000.  Financial  arrangements  for  building 
the  road  were  completed  in  the  last  three  months  of  the  fiscal  year 
by  the  sale  of  $50,000,000  first  mortgage  5  per  cent.  30  year  gold 
bonds.  The  proceeds  will,  it  is  estimated,  cover  the  cost  of  the 
main  line,  terminals  and  equipment  to  the  amount  of  $3,000,000. 
The  President  of  the  Denver  &  Rio  Grande  has  been  elected  Presi- 
dent of  the  Western  Pacific.  The  Rio  Grande  Western  undertakes 
to  advance  additional  funds  if  the  proceeds  of  the  first  mortgage 
bonds  of  the  Western  Paciflc  shall  prove  insufficient  to  complete 
the  main  line,  receiving  for  any  such  advances  second  mortgage  5 
per  (-ent.  bonds  of  the  Western  Paciflc;  the  Denver  &  Rio  Grande 
and  the  Rio  Grande  Western  jointly  agree  to  make  up  any  deficit  in 
the  earnings  of  the  Western  Pacific  necessary  to  meet  its  operating 
ana  maintenance  expenses  and  taxes,  and,  after  completion  of 
the  main  line,  which  is  expected  to  be  in  1908,  the  interest  on  its 
$50,000,000  first  mortgage  bonds.  Thus  control  of  the  Western 
Pacific  has  been  acquired  without  any  immediate  money  outlay  and 
with  only  a  contingent  liability  for  the  future. 

The  Western  Pacific  is.  of  course,  the  much  heralded  Gould 
Pacific  connection  and  is  to  interchange  trans-continental  traffic 
with  the  Gould  roads  further  east.  Assuming,  as  Mr.  Jeffery  says, 
that  it  will  be  a  better  line  than  any  existing  line  to  the  California 
coast,  the  Gould  through  route  must  meet  the  handicap  of  the  Den- 
ver &  Rio  Grande's  heavy  country  and  steep  grades.  Westbound 
its  limiting  gradient  is  now  2.40  per  cent.,  and  eastbound,  4  per 
cent.  The  distance  over  the  D.  &  R.  G.  from  Pueblo,  the  junction 
with  the  Missouri  Paciflc.  to  Salt  Lake  City,  the  junction  witli  the 
new  Western  Pacific,  is  624  miles.  By  the  Union  Pacific  from 
Cheyenne,  almost  directly  north  of  Pueblo,  to  Ogden.  is  485  miles. 
From  Denver  to  Salt  Lake  by  the  Denver  &  Rio  Grande  is  742 
miles;  from  Denver  to  Ogden  by  the  Union  Pacific  is  591  miles. 
The  Western  Pacific  end  of  the  line  will  have  to  be  considerably 
better  than  the  present  Central  Pacific  in  order  -to  compensate  for 
these  disadvantages.  It  is  probable,  of  course,  that  before  the 
Western  Pacific  is  finished  the  Denver  &  Rio  Grande  will  prepare 
for  increased  trans-continental  traffic  by  improvements  to  its  line. 
The  mountains  of  Colorado,  however,  can  never  be  improved  away 
and  will  always  be  a  handicap.  The  necessity  of  paying  the  first 
three  years'  interest  on  the  Western  Pacific  bonds  out  of  capital 
will  reduce  the  amount  of  money  available  for  building  that  road 
by  nearly  $9,000,000.  which,  with  the  discount  on  the  bonds  at  the 
time  of  sale,  will  leave  only  about  $37,000,000  cash  available.  For 
the  line  as  projected  this  seems  too  small  an  expenditure.  There 
is  also  to  be  reckoned  with  for  the  D.  &  R.  G.  the  threatened  com- 
petition of  the  Denver.  Northwestern  &  P,aciflc.  the  "Moffat"  road 
already  in  operation  for  more  than  100  miles  from  Denver  toward 
Salt  Lake.  If  this  road  is  carried  through  and  a  projected  two 
and  a  half  mile  tunnel  bored  through  the  mountains  of  the  con- 
tinental divide  so  as  to  give  it  a  limiting  grade  of  2  per  cent.,  the 
Denver  &  Rio  Grande  may  well  fear  it  as  a  competitor.  It  seems 
fairly  sure  that  the  Western  Pacific  will  eventually  be  a  profitable 
investment,  especially  as  it  will  open  up  considerable  new  country, 
but  that  it  will  at  once  take  care  of  its  own  bonded  indebtedness 
seems  not  so  sure.  Whether  the  credit  and  resources  of  the  Denver 
&  Rio  Grande  will  be  sufficient  to  pull  it  through  any  such  lean 
years  at  the  start  will  be  for  the  future  to  make  clear. 

The  principal  statistics  of  operation  follow: 

1905.  1904. 

Mileage  worked    2,420  2,3fl.'; 

Freight  earnings    ifll, 932,420  .$11,398,104 

.  Passenger  earnings    4.039,418  3.959.2.i2 

•  ii-oss    earnings    .117,031,507  $16,446,435 

Gross  earnings  ner  mile  of  road  7, OSS  6,858 

Maint.   way  and  structures  1,998,494  2.174,82.'< 

Maint.    ot    equipment 2,031.523  1.919,519 

Conducting    rransportation  5.632,60t>  5.469.146 

Operating    expenses     10.168.961  10,058,444 

Operallns:  expenses  per  mile...  4.202  4,194 

Net    earnings    G.862.547  6.387.991 

Net  earnings   per  mile    2.836  2.664 
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TRADE   CATALOGUES. 


Air  Compressors. — An  improved  Cincinuati  aii'  compressor  is 
described  in  the  32-page  bulletin.  L  SOS.  published  by  the  Laidlaw- 
Dunn-Gordon  Co..  New  York.  This  compressor  is  characterized  by 
a  new  and  simple  air-valve  mechanism  by  which  ihe  elasticity  of 
the  poppet  valves  is  combined  with  the  quiet  action,  efficiency  and 
high-speed  qualities  of  positively  moved  valves,  permitting  the  ma- 
■chine.  in  all  sizes,  to  be  directly  connected  without  gears  or  belts 
to  electric  motoi-s  and  gas  engines.  The  adaptations  of  this  com- 
pressor to  different  methods  of  driving  and  to  different  types  of 
steam  ends,  such  as  simple  and  compound.  Corliss  and  Meyer- 
gear,  etc.,  are  shown  by  numerous  illustrations.  The  Cincinnati 
gear  is  applied  to  machines  for  all  pressures,  including  those  for 
1,000  lbs.  per  sq.  in.  and  above  for  liquefying  carboni-acid  gas  and 
charging  compressed  air  locomotives. 


Machine  Wroulies. — The  Billings  &  Spencer  Co.,  Hartford, 
Conn.,  sends  a  new  list  of  its  drop  forged  machine  wrenches,  with 
many  illustrations  and  tables  of  sizes,  shapes  and  prices  for  order- 
ing. Among  others  the  models  include  the  following  kinds  of 
wrenches:  Standard  machine,  double-end  for  standard  hexagon 
nuts,  new  line  drop  forged  15  deg.  angle  end.  S  22io  deg.  hexagon, 
double-end  22':..  deg.  angle,  straight  double-end.  15  deg.  angle  double- 
end,  22':;  deg.  angle  double-end  S,  new  line  straight  single-end,  15 
deg.  angle  single-end  drop  forged  of  steel,  special  machine,  gen- 
eral service,  double  head  tool  post,  drop  forged  steel  pin.  "B.  &  S." 
adjustable  spanner,  and  a  collection  of  45  miscellaneous  drop  forged 
wrenches. 


The  Bangor  d-  Aruostuok  Railroad,  with  its  400  miles  of  track 
leading  through  the  heart  of  Northern  Maine's  fishing  and  hunting 
region,  takes  pains  to  inform  people  that  the  hunting  season  for 
deer  in  Maine  is  October  1 — December  15;  for  moose,  October  15 
— December  1.  and  for  ruffed  grouse,  September  15 — December  1. 
Concerning  the  deer  industry  in  Maine,  although  several  thousand 
are  killed  eacn  year,  the  B.  &  A.  people  think  that  the  w^ild  herd 
is  not  decreasing:  also  that  the  number  of  moose  is  certainly 
increasing  in  that  region.  On  these  subjects  and  others,  they 
publish  a  small  book  with  about  150  photographs,  and  this  can  be 
obtained  from  the  passenger  agent  at  Bangor  for  10  cents  a  copy. 


Pneumatic  Tools. — Catalogue  F  of  the  Cleveland  Pneumatic  Tool 
Co..  Cleveland,  Ohio,  just  issued,  is  6  in.  x  9  in.  and  has  63  pages, 
showing  the  pneumatic  devices  of  this  company.  Twenty  styles 
of  stone  and  scaling  hammers,  light  and  heavy  chipping,  caulk- 
ing, beading  and  long  and  short  stroke  riveting  hammers  are  illus- 
trated by  half-tone  views,  and  the  principal  characteristics  of  each 
enumerated.  Sectional  drawings  are  also  given  to  show  the  con- 
struction, accompanied  by  lists  of  parts.  ■'Cleveland"  drills  are 
similarly  illustrated  and  described.  Instructions  for  the  use  and 
care  of  the  tools  are  given,  and  a  number  of  engravings  from  photo- 
graphs showing  the  tools  in  use.  Bowes  hose  couplings  and  pneu- 
matic holders-on  aj-e  other  devices  included. 


An  Instrument  for  Measuring  the  Wear  of  Tires. — C.  G.  Bacon, 
Jr..  New  York,  sends  a  pamphlet  descriptive  of  the  Bacon  tire  indi- 
cator. Illustrations  and  a  detailed  description  of  this  instrument 
■which  is  used  for  recording  the  wear  on  tires,  is  given.  The  de- 
■vice  complete  weighs  but  20  lbs.  The  proper  method  of  using  the 
instrument  and  numerous  diagrams  made  with  it  are  shown. 


Machine  Tools. — The  Gisholt  Machine  Co..  Madison.  "W'is.,  send 
pages  33  and  34  of  its  loose  leaf  catalogue.  These  pages  contain 
a  brief  description  and  illustration  of  the  companys  new  foundry, 
the  main  building  of  which  covers  an  area  of  120  ft.  x  240  ft,  the 
equipment  of  which  throughout  consists  of  the  most  modern  foundry 
appliances. 


Manila  Rope.— The  C.  W.  Hunt  Co.,  New  York,  sends  a  leaflet 
and  price  list  of  its  plumbago  laid  manila  rope.  A  table  containing 
the  proper  working  loads  and  diameters  of  sheaves  and  pulleys  to 
'be  used  for  hoisting  rope  is  given,  and  a  small  sample  of  the  lubri- 
cating plumbago  which  is  used  in  making  the  rope  is  enclosed. 


CONTRIBUTIONS 

Advertising   by  Catalogue  Cards. 


_  ,  Cliiiago.   Sept.    13,   190.-.. 

To  THE  EUITOU  OF  THE  RAlLnOAD  G.\ZE-rTE : 

In  connection  with  the  editorial  on  'The  Use  of  the  Catalogue," 
in  your  issue  of  August  4th.  may  I  suggest  a  larger  use  of  the 
printed  catalogue  card  on  the  part  of  those  who  send  out  the  cata- 
logues? A  printed  catalogue  card  will  in  many  cases  simplify  the 
<"ataloguing  of  the  manufacturer  advertising,  so  that  he  may  be 
more  certain  that  the  buyer  has  such  a  ready  reference  help.     In 


most  instances  it  will  be  well  to  prepare  a  set  of  cards  having  at 
least  enough  titles  to  make  sure  that  the  main  lines  and  any  new 
or  novel  line  shall   oe  indicated.  e.  o.  uoutzahx. 

Secretary  Bureau  of  Civic  Co  opiration. 


A     Lathe    for    Turning    Journals    with    the  Wheels    in     Place    on 
the  Axle. 


To  THE  Editor  of  the  Railroad  Gazette; 

Among  all  the  special  machines  for  railroad  shops  I  have  never 
seen  a  special  lathe  for  turning  down  cut  journals  with  the  wheels 
on.  There  is.  I  think,  a  considerable  amount  of  this  work  to  do 
on  every  important  railroad,  and  it  seems  to  me  that  a  lathe  for 
this  purpose  and  ■^■Ithout  any  unnecessary  complications  would  find 
a  ready  sale,  as  it  certainly  could  be  put  upon  the  market  at  a 
considerable  less  price  than  the  standard  engine  lathe,  which  we 
use  at  present  and  which  is  constructed  with  a  view  to  handling 
any  piece  of  work  from  4  in.  to  10  ft.  between  centers  and  from 
1  in.  to  42  in.  in  diameter.  These  machines  are  provided  with  very 
numerous  changes  of  speed  and  feed  and  full  screw  cutting  appar- 
atus. A  lathe  for  turning  journals  should  have  a  capacity  to  swing 
38-in.  wheels  and  to  true  up  journals  from  3  in.  to  6  in.  in  diameter 
and  from  7  in.  to  12  in.  long.  The  guide  or  ways  for  the  tool  car- 
riage could  be  attached,  or  a  part  of  the  tail  stock.  No  more  than 
two  changes  of  speed  would  be  needed,  so  that  back  gear  could  be 
dispensed  with.     Two  feeds  would  also  be  sufficient. 

It  would  not  be  necessary  to  make  it  a  double  ender,  as  ordi- 
narily only  one  journal  is  cut  on  an  axle.  It  should  be  proTided 
with  a  crane  for  handling  the  wheel  and  axle. 

BEN   JOHNSON, 


[A  lathe  made  by  the  Draper  Machine  Tool  Co.,  Worcester, 
Mass..  and  specially  designed  for  truing  up  journals  when  the 
wheels  are  in  place  on  the  axle  was  described  in  the  Railroad 
Gazette.  September  1.  page  66.  General  News  Section. — Editor.] 


Electrically  Controlled  Train-Brakes. 


To  the  Editor  of  the  Railroad  Gazette; 

Of  course  you  'Know  ray  early  interest  in  electrically  controlled 
brakes,  and  therefore  I  trust  you  will  pardon  this  letter.  In  the 
New  York  Sun  of  September  14th.  referring  to  the  investigation  by 
the  State  Railroad  Commissioners  regarding  the  Elevated  Railroad 
accident  of  September  11,  General  Manager  Hedley  is  quoted  as 
follows: 

Q.     "How  many  cars  w^ere  there  in  the  train?" 

A.  "Six.  Four  motor  cars  and  two  trailere.  The  second,  a 
trailer  car.  left  the  track,  and  its  north  end  (rear  end)  went  into 
the  street  first." 

Now.  I  wish  to  ask  in  considering  this  accident,  if  you  are  doing 
so  for  the  benefit  of  the  Railroad  Gazette,  that  you  bear  in  mind 
what  we  did  at  Burlington  with  the  electrically  controlled  air- 
brake, and  also  what  was  done  by  Westinghouse  with  his  ordinary 
air-brake,  with  the  addition  of  a  few  electrically  actuated  valves. 

As  I  look  at  this  Elevated  Railroad  accident,  it  appears  to  me 
something  as  follows:  The  motorman  hit  that  curve  at  pretty 
good  speed,  evidently  believing  he  had  the  right  of  way  for  Ninth 
avenue.  The  instant  he  struck  the  curve  he  applied  the  brake.  The 
first  car  was  retarded  by  the  curve  itself,  and  in  addition  the 
brake  applied  to  the  first  car  for  a  short  space  of  time  ahead  of 
its  application  on  the  following  cars;  with  the  result  that  the  second 
car  was  retarded  at  the  front  end  by  the  motor  car,  and  was  being 
pushed  from  the  rear  end  by  the  remaining  four  cars,  three  of 
which  were  motor  cars,  on  which  the  air-brake  had  not  yet  ap- 
plied. Of  course,  it  only  takes  a  very  short  space  of  time  for  the 
brake  to  apply  from  one  car  to  the  next,  but  it  does  require  an 
appreciable  length  of  time. 

Had  the  brakes  been  operated  or  controlled  by  electric  valves, 
even  if  only  one  valve  at  the  rear  end  of  the  train,  then  the  rear 
portion  of  the  train  would  have  been  retarded  just  as  much  as  ' 
the  front,  and  there  would  have  been  a  tendency  to  hold  back 
the  rear  end  of  the  second  car,  instead  of  the  tendency,  due  to 
the  momentum  of  the  rear  cars,  to  crowd  the  second  car  off  the 
track. 

When  I  think  of  the  remarkable  progress  made  in  electrical 
matters  since  those  early  efforts  at  Bui'lington.  it  does  seem  strange 
that  this  agent  should  not  be  brought  into  play  in  those  condi- 
tions where  a  small  fraction  of  a  second  is  supremely  important, 
namely,  in  emergency  stops  on  railroads.  Here  we  have  trains 
running  up  and  down  the  Elevated  road  with  electricity  as  the 
motive  power,  and  air  for  the  purpose  of  applying  the  brakes. 
Without  changing  that  brake  in  the  least,  but  leaving  it  as  it  is. 
simply  add  to  it  an  electric  switch  and  magnet  to  release  the  air 
from  the  different  cars  simultaneously,  and  you  will  have  a  brake 
which  will  work  quicker,  stop  the  train  in  shorter  distance,  and 
avoid   shock  and   jar:    and   in  .going  around   a  curve  you   would.   I 


Slil-IKMBEB   22,   1905. 


THE     RAILROAD     GAZETTE. 


269 


think,  avoid  the  terrible  accident  that  happened  last  Monday  on  the 
Manhattan. 

I  am  not  seeking  notoriety,  do  not  want  any  advertisement, 
and  do  not  want  my  name  quoted  in  this  connection.  I  am  not 
trying  to  do  business  in  brakes,  but  I  am  simply  calling  your 
attention   to  these   palpable   facts.  x,   y.   z. 


E.  B.  Phillips. 


Mr.  Elijah  Brigham  Phillips,  for  fifty  years  closely  identified 
with  the  railroad  interests  of  the  country,  died  at  his  home  in 
Brookline,  Mass.,  September  14,  at  the  age  of  86.  He  was  born 
in  West  Sutton,  Mass.,  and  was  descended  from  the  first  settlers 
of  the  Bay  Colony  in  the  sixth  generation  from  George  Phillips, 
the  first  pastor  of  Watertown,  and  Rev.  Richard  Mather,  of  Dor- 
chester, and  Rev.  John  Cotton,  of  Boston.  He  was  a  great  grand' 
son  of  General  Artemus  Ward,  the  first  commander  of  the  Ameri- 
can Army.  At  the  age  of  nineteen  Mr.  Phillips  began  his  railroad 
career  as  a  receiving  clerk  at  the  freight  station  of  the  Boston  & 
Worcester  Railroad  (Boston  &  Albany);  and  he  and  one  other 
man  were  able  to  do  the  work  for  the  office,  which  handled  all 
the  railroad  commerce  which  Boston  then  had  with  the  country  to 
the  west  of  it.  This  was  in  1S38, 
before  the  Western  Railroad  had 
been  finished  as  far  as  Springfield. 
To-day  the  similar  work  requires  a 
force  of  several  hundred. 

Promotions  followed  until  he 
was  given  charge  of  the  freight  tnisi- 
ness  of  the  company  in  Boston.  In 
the  summer  of  1852,  when  master 
of  transportation,  he  resigned  and 
went  to  the  Toledo,  Norwalk  & 
Cleveland  as  superintendent.  In 
1858  Mr.  Phillips  was  recalled  to 
Massachusetts  to  become  superin- 
tendent of  the  Boston  &  Worcester. 
This  position  he  filled  during  the 
years  of  the  war.  when  troops  and 
supplies  were  conveyed  in  large 
quantities  from  Boston,  which  was 
the  mustering  point  for  Eastern 
New  England. 

In  1865  Mr.  Phillips  again  went 
West,  being  chosen  president  of  the 
Michigan  Southern  &  Northern  In- 
diana, then  one  of  the  largest  in 
point  of  mileage  in  the  United 
States.  In  December,  1870,  Mr. 
Phillips,  with-  Charles  L.  Colby,  of 
Boston,  formed  the  Phillips  &  Colby 
Construction  Company  for  the  pur- 
pose of  building  the  Wisconsin  Cen- 
tral. 

From  1874  for  a  time  he  made 
his  home  in  Milwaukee,  where  he 
removed  from  Chicago,  intending  to 
rest  a  year,  but  he  shortly  after- 
wards was  appointed  by  the  United 
States  District  Court  for  Southern 
Illinois  receiver  of  the  Grayville  & 
Mattoon.  Upon  his  election,  June. 
1879.  to  the  presidency  of  the  East- 
ern Railroad  Company  of  Massachusetts  for  a  second  time  he  re- 
moved from  the  West  to  Boston.  In  this  office  he  spent  three  and 
one-half  years,  increasing  the  prosperity  of  his  company.  The  road 
was  leased  to  the  Boston  &  Maine,  and  Mr.  Phillips  went  to  the  To- 
ledo, Cincinnati  &  St.  Louis.  In  1883  he  was  elected  president  of  the 
Fitchburg  Railroad  Company:  and  finally  retired  from  active  rail- 
road management  in  1890. 

His  two  sons  and  one  daughter  all  live  in  Boston:  H.  A.  Phil- 
lips, an  architect;  W.  B.  Phillips,  member  of  the  Boston  Stock  Ex- 
change, and  Mrs.  C.  A.  Page. 

Mr.  Charles  Paine,  who  scarcely  needs  an  introduction  to 
Hailroad  Gazette  readers,  has  favored  us  with  the  following  fine  ap- 
preciation of  Mr.  Phillips: 


which  had  been  saved  from  bankruptcy  only  by  the  most  severe 
economy  in  every  department,  and  requiring  almost  complete  recon- 
struction. Mr.  Phillips  was  then  forty-six  years  old,  full  of  energy, 
equipped  with  thirty  years  of  experience  in  all  departments,  and 
with  an  honest  mind,  intent  only  upon  the  interests  of  the  company. 
He  first  went  over  the  main  line  in  the  caboose  of  a  way-freight 
train,  slopping  at  every  station  and  seeing  every  agent.  Very  soon 
he  established  headquarters,  which  had  been  at  Toledo,  at  Chicago. 
He  immediately  began  substantial  improvements.  Upon  the  whole 
of  the  air  line  division  there  was  no  masonry,  all  streams  being 
crossed  on  decaying  timber  trestles,  as  also  were  all  important 
streams  upon  the  Western  division.  The  substitution  of  substantial 
masonry  for  these  was  undertaken,  also  the  renewal  of  the  track, 
which  in  winter  was  dangerous  from  broken  rails.  Great  changes 
were  effected  in  Chicago;  the  track  which  had  been  built  in  Clark 
street,  from  Twentieth  street  to  Taylor  street,  was  moved  to  a 
newly  purchased  right  of  way;  a  joint  passenger  station  with  the 
Rock  Island  Railroad,  with  oflSces  for  both  companies,  upon  the 
site  still  occupied  by  their  joint  depot,  was  built,  so  that  at  the  end  of 
three  years  Mr.  Phillips  could  report  that  there  had  been  expended 
out  of  surplus  earnings  $3,272,000  for  the  benefit  of  the  property. 
Forty  per  cent,  of  the  rails  in  the  track  had  been  renewed,  as  also 
68  per  cent,  of  the  cross-ties.  These  remarkable  results  led  directly 
to  the  consolidation  of  the  road 
with  the  Lake  Shore,  which  took 
place  in  the  spring  of  1869 — when 
-Mr.  Phillips  and  Mr.  J.  H.  Devereux 
were  appointed  Vice-Presidents,  each 
in  charge  of  the  main  division  upon 
which  he  had  previously  been  .su- 
preme; but  this  arrangement  was 
not  satisfactory  to  Mr.  Phillips,  who 
soon  withdrew  to  engage  in  con- 
tract iBg. 

During  his  term,  Mr.  Phillips 
was  distinguished  by  his  familiari- 
ty with  every  detail  concerning  the 
road  and  its  branches;  he  was  ac- 
quainted with  every  person  of  any 
importance  in  its  employ,  and  with 
most  of  its  patrons.  The  road  was 
just  of  the  right  length  for  him  to 
be  able  to  attend  to  the  whole;  and 
I  am  still  of  the  opinion,  after  sixty 
years  of  observation,  that  no  better 
management  or  discipline  has  ever 
been  seen  in  the  United  States  than 
existed  on  the  Michigan  Southern 
during  his  administration.  His 
duties  required  that  he  should  often 
go  to  New  York,  as  well  as  to  visit 
all  parts  of  his  road,  and  during  his 
first  year  there  he  traveled  more 
than  fifty  thousand  miles. 

In    every    respect    Mr.    Phillips 
was  a  gentleman.     In  his  relations 
with  his  subordinates,  patient  and 
reasonable,    commanding  their    re- 
spect and  hearty  co-operation;    but 
lie  let  it  be  understood  that  he  ex- 
pected every   one   to   do  his  entire 
duty.     Towards  the  public  his  atti- 
tude was  very  civil,  yet  he  exacted 
for    his    company    its    full    rights. 
He  was   indeed   a  just   and   fearless  administrator,  of   the  strictest 
personal  integrity;  with  an  amiable  bearing  towards  his  family  and 
those  who  had  won  his  friendship. 

"Great  men  have  lived  among  us — 
Heads  that  planned  and  lips  that  counseled   wisdom: 
Better — none!" 
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Elijah    Brigham    Phillips 


The  recent  death  of  Mr.  E.  B.  Phillips  has  ended  one  of  the 
most  useful  and  brilliant  careers  in  the  annals  of  American  rail- 
roading, as  will  appear  from  the  enumeration  of  the  offices  which 
he  held  and  the  important  results  which  he  accomplished.  The 
writer  enjoyed  the  privilege  of  serving  under  him  during  his  term 
as  President  of  the  Michigan  Southern  &  Northern  Indiana.  That 
trust  was  one  of  the  important  ones  in  this  country  at  that  time. 

He  came  to  the  road  in  the  fall  of  1865,  when  it  had  fairly  be- 
gun to  recover  from  the  dismal  financial  depression  following  1857. 
and  he  found  a  system  of  524   miles  of  main  lines  and  branches, 


The  Chevalier  Anton  von  Gerstner,  interesting  to  us  chiefly  by 
his  account  of  all  American  railroads  at  the  time  he  visited  this 
country  in  1838,  built  the  first  railroad  in  Austria,  "of  wood  and 
iron,"  as  it  was  described,  between  Budweis  and  Linz,  and  worked 
it  with  horses.  In  1S46  an  attempt  was  made  to  use  not  steam,  but 
oxen,  for  the  motive  power.  The  Austrian  Railroad  Museum  contains 
a  report  on  this  experiment.  It  had  been  hoped  to  do  the  freight 
business  between  Linz  and  Budweis  with  four  "mountain  draft  oxen." 
But  the  report  says  that  ox  No.  1,  just  after  leaving  a  station,  was 
taken  with  nose  bleeding,  which  lasted  till  evening.  This  became 
a  common  affection;  the  animals  were  hard  to  drive,  and  all  in  all,  it 
was  concluded  that  oxen  were  not  suitable  for  railroad  motive  power 
— not  even  for  freight  service.  A  passenger  car  used  on  an  extension 
of  the  same  railroad  as  early  as  1S35,  when  it  was  still  a  horse  rail- 
road, had  provision  tor  sleeping  berths.  This  car  is  preserved  in  the 
above  museum. 
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Slide   Valve  vs.   Piston    Valve.* 


Piston  valves  in  locomotives  were  used  as  long  ago  as  1833.  and 
Mice  that  time  tbere  have  been  revivals  at  various  periods;  but 
like  some  vaccinations,  they  did  not  seem  to  take — until  within  the 
last  few  years.  Whether  .they  are  to  become  a  fixture  and  force 
the  D  slide  vaUe  to  the  museum  remains  to  be  seen.  Inquiries  of 
leading  roads  using  large  numbers  of  piston  valves,  fail  to  bring 
out  an  expression  as  to  which  type  of  valve  is  doing  the  better 
work,  the  slide  or  the  piston  valve.  They  will  say  that  they  are 
both  doing  god  work  when  properly  designed.  There  are  two  types 
of  the  piston  valve:  inside  and  outside  admission.  Some  are  solid 
and  some  hollow.  It  is  this  modification  that  brings  about  the  dif- 
ference of  opinion  as  to  their  respective  merits. 

Many  broken  frames  and  cylinders  have  been  attributed  to  the 
pi.ston  valve.  Had  the  trouble  been  looked  into  more  carefully,  they 
would  have  found  some  weak  points  in  the  construction,  no  pro- 
vision having  been  made  for  special  relief  in  case  of  over-pumping, 
condensation  or  careless  handling  of  the  engine. 

Most  modern  piston  valve  engines  are  of  the  heavy  type  with 
cylinders  much  larger  than  were  formerly  used,  and  in  a  great 
many  cases  the  enginemen  have  not  taken  the  care  of  them  that 
they  did  of  the  smaller  engines;  but  after  the  engines  have  been 
in  service  for  a  while  the  men  become  accustomed  to  them,  and 
the  trouble  generally  disappears.  I  can  see  no  reason  why  the 
frames  and  cylinders  on  piston  valve  engines,  if  properly  designed, 
are  subject  to  breakage  any  more  than  the  slide  valve  engines,  if 
proper  provision  is  made  against  careless  handling.  There  are  four 
essential  points  to  be  considered — cost,  maintenance,  steam  distribu- 
tion, and  fuel  economy.  There  seems  to  be  no  question  that  the 
first  cost  of  the  piston  valve  is  less  than  the  slide  valve  on  simple 
engines,  and  where  four-cylinder  compound  types  of  engines  are 
used,  it  takes  the  place  of  two  valves  and  reduces  the  motion  to  that 
of  a  simple  engine. 

With  the  piston  valve  we  get  a  better  balance  of  the  valve, 
which  makes  it  easier  to  handle  and  decreases  the  wear  and  tear 
on  the  motion  work.  With  the  increased  size  of  engines  and  steam 
pressure,  the  ordinary  D  balance  valve  increases  in  size  propor- 
tionately, and  while  we  may  balance  a  slide  valve  in  the  same 
ratio  as  the  valves  on  smaller  engines,  the  difference  in  the  un- 
balanced surface  increases  with  the  size  of  the  engine  and  this 
increases  the  wear  on  the  valve,  link  motion  and  eccentric  straps, 
and  increases  the  work  necessary  on  the  part  of  the  engineer  to 
handle  the  engine.  This  being  a  fact.  I  have  experienced  a  great 
deal  of  trouble  keeping  the  valves  on  our  slide  valve  engines 
square,  while  on  the  other  hand  we  do  not  experience  trouble  of 
this  kind  with  the  piston  valve  until  after  the  engine  has  been  out 
of  the  shop  for  a  long  while  and  the  parts  become  badly  worn. 
With  the  use  of  the  inside  admission  piston  valve  we  do  away 
with  the  metallic  valve  stem  packing,  which  means  a  great  saving, 
as  we  only  have  the  exhaust  pressure  on  the  packing  side,  and 
the  fibrous  packing  answers  the  purpose  and  lasts  a  long  while. 
With  the  slide  valve  on  large  engines  we  can  hardly  exceed  25,000 
miles  before  the  valves  need  facing,  and  ofttimes  sooner  than  that. 
When  this  has  to  be  done,  it  means  the  loss  of  the  use  of  the 
engine  for  a  day  at  least  with  a  cost  of  $12  to  $14  for  labor,  while 
with  the  piston  valve  if  the  rings  are  broken  or  need  attention 
the  valve  can  be  removed,  new  rings  applied  in  from  30  to  40  min. 
utes,  and  the  engine  is  ready  for  service  again.  No  doubt  the  ques- 
tion will  be  asked,  "Do  the  bushings  ever  wear?"  Yes.  but  I  have 
never  seen  a  bushing  that  will  not  run  from  shopping  to  shopping, 
■and  they  generally  run  200.000  miles  without  re-boring,  which  is 
nearly  always  done  while  the  engine  is  in  the  back  shop.  Another 
advantage  of  the  piston  valve  over  the  slide  valve  is  the  accessi- 
bility to  its  parts.  When  an  engine  needs  its  valves  reset  after 
running  some  time,  the  port  marks  on  the  valve  stem  become 
obscured,  and  possibly  the  man  who  is  about  to  do  the  work  has 
a  different  tram  or  wants  to  get  different  marks  on  the  stem.  With 
the  slide  valve  engine  the  machinist  has  to  use  the  block  and  tackle 
and  raise  the  covers  of  the  steam  chest  before  he  can  make  his  new 
marks,  while  with  the  piston  valve  he  simply  has  to  remove  two 
plugs  on  each  end  of  the  chest  leading  directly  to  the  edge  of  the 
steam  port.  This  means  a  saving  of  time,  and  time  is  valuable  in 
a  busy  shop  or  roundhouse. 

It  \s  claimed  by  many  that  what  we  gain  in  the  maintenance 
of  the  piston  valve  we  lose  through  the  leakage  of  the  packing  rings. 
No  doubt,  there  are  some  leaks  through  the  packing  rings  in  the 
valve  as  they  or  the  bushing  become  worn;  but.  on  the  other  hand, 
how  many  times  are  slide  valves  slightly  cut  and  allowed  to  run  in 
this  condition  until  they  wear  themselves  smooth  again?  And  while 
they  are  wearing  themselves  smooth  the  engineer  will  double  the 
amount  of  oil  to  the  valves  and  cylinders  to  prevent  the  lever  from 
driving  him  out  of  the  cab. 

Another  thing  in  favor  of  the  piston  valve  is  that  there  are 
no  steam  chests  to  break  or  gaskets  to  leak,  and  all  the  oil  used 


•From  a  paper  by  I..  S.  Allen,  lead  at  the  thirteenth  annual  convention  of 
the  Traveling  Engineers'  .Association,  liekl  at  Ketroit,  Septeinl>er  V2  to  1."). 


goes  directly  to  the  valve  and  cylinder.  It  has  been  claimed  that 
the  piston  valve  engines  ride  hard,  but  often  other  things  are  the 
real  cause.  Engines  set  with  too  much  lead  will  ride  hard,  or  if 
set  too  late  will  cause  them  to  pound.  Again,  the  cylinder  and 
valve  may  be  poorly  designed.  If  it  has  too  little  clearance,  with 
a  slide  valve  when  compression  takes  place  the  valves  can  rise 
from  the  seat  and  thus  relieve  compression;  but  with  the  piston 
valve  there  is  no  such  relief,  and  this  will  cause  the  piston  valve 
engine  to  ride  hard  and  may  do  damage  unless  proper  means  are 
provided  for  relief. 

On  the  other  hand,  too  much  cylinder  and  valve  clearance  will 
cause  an  engine  to  pound  through  not  having  sufficient  compres- 
sion to  balance  the  reciprocating  parts,  assuming  that  the  cylinder 
and  valve  clearance  are  right.  Then  a  faulty  design  of  piston  valve 
will  invariably  cause  trouble.  The  inside  admission  solid  valve  acts 
as  a  piston  for  each  exhaust  and  takes  up  the  slack  in  the  valve 
motion,  and  increases  the  lead;  this  is  very  hard  on  valve  gears 
and  makes  the  engine  ride  hard.  The  difference  of  pressure  on  the 
two  ends  of  this  type  of  valve  often  amounts  to  over  a  ton,  for 
the  moment  after  exhaust  takes  place  the  outside  admission  solid 
valve  becomes  unbalanced  on  the  admission  side  as  the  steam 
enters  the  cylinder,  and  the  high  pressure  at  the  opposite  end 
takes  up  the  slack  and  decreases  the  lead  as  the  valve  gear  wears. 
In  the  outside  admission  hollow  valve  the  area  of  the  valve  stem 
unbalances  this  type  to  the  extent  of  about  600  lbs.  at  a  200-lb. 
boiler  pressure,  and  always  in  the  same  direction  which  causes  the 
engine  to  go  lame  as  the  gear  wears.  Now  with  the  inside  admis- 
sion hollow  valve  these  defects  are  absent  and  the  valve  is  so  well 
balanced  that  it  works  easily  and  requires  less  power  to  operate 
than  the  slide  valve.  Tests  made  by  the  C.  B.  &  Q.  demonstrated 
that  the  relative  frictional  resistance  was  only  about  half  as  much 
in  a  piston  as  in  the  slide  valve. 

It  is  also  claimed  that  the  piston  valve  engine  will  not  run 
as  fast  as  the  slide  valve  engines.  If  this  is  true  it  is  because  of 
faulty  design;  for  an  engine  intended  for  fast  running  the  cylinder 
and  valve  clearance  should  be  greater  than  for  'slow,  heavy  work. 
The  faster  the  service  the  greater  should  be  the  cylinder  and  valve 
clearance. 

Of  inside  admission  piston  valves  there  are  two  classes,  viz.: 
the  solid  and  built-up  types.  The  solid  valves  use  snap  rings,  which 
must  of  necessity  be  light  section.  When  steam  gets  under  these 
rings  of  light  section  it  causes  them  to  expand  into  the  ports, 
and  unless  the  corners  are  well  rounded  it  may  cause  them  to  catch 
and  break  the  valves  or  rings,  or  both.  On  the  built-up  type  the 
rings  ma.v  have  a  heavier  cross  section  and  the  body  of  the  valve 
may  be  cut  away  so  that  L-shaped  rings  may  be  used,  which  gives 
a  better  admission  of  steam.  Then  in  case  it  does  break  it  is  only 
necessary  to  renew  the  part  that  is  broken  instead  of  the  entire 
valve.  It  has  also  been  said  that  the  piston  valve  engine  will 
not  steam  as  well  as  the  slide  valve  engine.  I  can  see  no  reason 
why  this  should  be  so.  In  regard  to  the  lubrication  of  the  piston 
valve  it  has  been  my  experience  to  find  the  piston  valve  much 
easier  to  lubricate  than  the  slide  valve,  and  where  engines  have 
to  drift  for  a  long  distance  it  is  found  to  be  a  good  practice  to 
lower  the  lever  in  the  quadrant  to  about  half  way  and  to  admit 
just  steam  enough  to  the  cylinders  and  valves  to  carry  the  oil  to 
the  walls  of  the  bushings  and  cylinders.  I  think  the  better  prac- 
tice of  oiling  the  piston  valve  is  to  carry  the  oil  to  each  end  of 
the  valve,  -and  as  the  valve  t-ravels  back  and  forth  the  oil  goes 
directly  to  the  wearing  parts.  This  is  done  by  having  a  bracket 
pipe  leading  to  each  end  of  the  valve  bushing  from  the  main  oil 
pipe.  Care  must  be  taken,  however,  not  to  drill  holes  in  the  bush- 
ing so  that  when  the  valve  is  standing  in  exhaust  position  at  full 
travel  the  holes  will  come  in  communication  with  the  exhaust  port. 
because  then  every  time  the  engine  exhausts  the  oil  in  the  pipe 
would  be  carried  away  with  the  exhaust  steam. 

With  the  piston  valve  we  get  a  much  larger  port  than  wi'th 
the  slide  valve,  and  this  large  opening  gives  a  better  admission 
and  release  of  the  steam  to  and  from  the  cylinder  than  can  be 
obtained  by  the  slide  valve.  However.  I  have  been  unable  to  obtain 
any  indicator  cards  that  are  comparative;  but  where  the  valve 
gives  such  a  large  port  opening,  both  to  the  steam  and  exhaust, 
there  seems  to  be  no  question  but  what  we  get. a  better  admission 
and  release.  It  has  been  claimed  by  some  that  the  steam  is  wire- 
drawn on  account  of  the  beveled  shape  of  the  valve  on  the  admis- 
sion side;  but  the  increased  area  of  the  port  overcomes  this,  as  it 
does  not  show  on  indicator  cards  taken  with  this  style  of  valve. 
The  modern  packing  ring  is  made  in  an  L  shape,  which  gives  at 
least  14-in.  perpendicular  opening  to  the  steam  port,  and  helps  to 
give  a  better  admission.  With  the  slide  valve  the  Allen  port  was 
introduced  to  get  a  better  steam  admission,  and  while  this  did 
help  at  a  high  cut-off.  it  is  practically  of  no  use  iu  starting.  While 
this  supplementary  port  helps  the  admission  of  steam  to  the  cylin- 
der, it  has  no  effect  upon  the  release,  as  these  supplementary  ports 
do  not  come  into  play  while  the  engine  is  exhausting.  It  is  also 
necessary  with  the  Allen  ported  valve  to  have  the  valves  set  with 
considerable  negative  lead  in  full  gear  forward  motion  on  account 
of  the  lead  increasing  so  fast  as  the  engine  is  connected  that  when 
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it  is  in  the  working  notch  without  this  negative  lead  it  woiilil  liave 
so  muth  lead  as  to  be  a  detriment.  Consequently,  while  this  port 
is  helpful  to  a  certain  extent  at  high  speeds  it  produces  an  engine 
very  slow  to  start  a  train;  while  with  the  piston  valve  this  does 
not  occur  as  the  opening  is  very  large  in  the  corner  as  well  as  while 
hooked  up. 

There  were  some  piston  valves  made  with  the  supplementary 
port,  but  they  have  never  come  into  general  use,  and  the  only  slide 
valve  known  to  me  that  provides  for  a  double  exit  as  well  as  the 
double  entrance  for  the  steam  is  the  Wilson  valve,  which  takes  care 
of  both.  It  seems  to  me  that  the  existence  of  these  various  devices 
demonstrates  the  recognized  importance  of  giving  the  steam  the 
greatest  opportunity  for  rapidly  entering  and  leaving  the  cylinder, 
the  object  being  to  raise  the  pressure  in  the  cylinder  as  near  as 
possible  to  boiler  pressure  and  decrease  the  exhaust  or  back  pres- 
sure, and  thus  increase  the  work  done  by  the  engine.  With  the 
piston  valve  we  are  able  to  use  a  shorter  steam  port  than  with 
the  slide  valve,  and  as  the  clearance  indicates  the  area  of  the  port 
between  the  valve  and  piston  when  on  the  center,  the  shorter  the 
port  the  less  the  volume  of  steam  to  fill  from  the  boiler  at  each  revo- 
lution.    However,   it   has  not  been  found  practical  to  use  less  than 


deal  of  the  fuel  economy,  if  there  is  any,  in  the  piston  valve  comes 
about  through  the  fact  that  most  engines  equipped  with  the  piston 
valve  are  of  recent  date  and  have  a  more  liberal  heating  surface 
than  was  allowed  to  many  of  the  slide  valve  engines  of  earlier  date. 
1  do  not  wish  to  convey  the  idea  that  all  piston  valve  engines  are 
better  than  the  slide  valve  engines,  but,  as  I  have  said  before,  I 
think  the  design  of  the  valve  and  cylinder  has  a  great  deal  to  do 
with  the  performance  of  the  engine.  Personally  1  think  that  there 
is  only  one  type  of  the  piston  valve  that  will  give  good  results 
under  all  conditions,  and  that  is  the  inside  admission  hollow  piston 
valve. 


Grade    Improvements,    Erie    Rallrcad. 


The  accompanying  illustration  shows  the  location  of  the  12 
miles  of  new  double  track  on  which  the  Erie  Railroad  commenced 
work  a  few  weeks  ago.  This  work  lies  between  Guymard  and 
Howells,  and  it  is  the  heaviest  work  in  the  proposed  i'l  miles  of 
new  road  between  Guymard  and  Highland  Mills.  N.  Y..  incorporated 
as  the  Erie  &  Jersey  Railroail  Co.  This  12-mile  stretch  alone  will 
cost  upwards  of  .$1..5(iii,ii(if),  and  the  total  cost  of  the  40  miles  will  be 
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The  Guymard  to   Howell's  Improvement — Erie   Railroad 
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Showing  Elevation  of  Old  and  New  Lines  and  Location  of  Tunnel 
at   Otisville — Erie    Railroad. 


Standard  Tunnel   Section   Erie   Railroad. 


6  peii-  cent,  cylinder  clearance  with  the  ordinary  piston  valve.  An- 
other feature  of  the  inside  admission  valve  is  the  protection  to 
the  live  steam  by  being  jacketed  by  the  exhaust  cavities,  thus  deliv- 
ering the  steam  to  the  cylinder  at  a  much  higher  temperature  than 
would  be  done  with  the  slide  valve  or  outside  admission  engine. 
This  is  a  very  important  point,  as  superheated  steam  is  a  recog- 
nized economy,  and  the  drier  the  steam  when  it  enters  the  cylinders 
the  more  work   we  can  get  from  it. 

In  regard  to  the  economy  of  the  piston  valve  over  the  slide 
valve  in  the  use  of  fuel,  I  cannot  say  that  there  is  practically  any 
difference  or  should  be  any  difference,  unless  it  should  come  about 
through  being  able  to  longer  keep  the  valves  square;  when  they 
are  kept  square  our  men  will  generally  try  to  work  them  at  the 
highest  point  of  cut-off  consistent  with  the  work  to  be  done.  Other- 
wise they  will  generally  work  their  engines  where  they  sound 
reasonably  square.  It  was  the  impression  at  the  recent  Washing- 
ton Railway  Congress  that  a  fuel  economy  of  about  10  per  cent. 
resulted  in  the  piston  valve  over  the  slide  valve.  I  am  not  able 
to  produce  any  figures  that  would  show  this;  but  in  summing  the 
total  of  my  personal  experience  and  investigation   1  think  a  great 


somewhere  in  the  neighborhood  of  $7,U0iJ,U0U.  The  line  when  com- 
pleted will  be  used  essentially  to  increase  the  freight  handling 
facilities  of  the  road,  and  will  practically  be  used  exclusively  for  this 
purpose.  The  new  tracks,  as  shown  in  the  plan,  follow  about  the  same 
route  as  the  present  tracks,  although  in  some  places  the  line  is  nearly 
a  mile  distant  from  the  existing  road.  The  length  of  the  new  line  is 
practically  the  same  as  that  of  the  old.  The  marked  reduction  in 
grade  is  the  important  feature.  As  shown  on  the  profile  the  greatest 
difference  in  elevation  between  the  new  and  the  old  lines  is  near  Otis- 
ville, at  which  point  the  difference  in  elevation  is  about  1G5  ft.  At 
Otisville  a  tunnel  5,300  ft.  long  will  be  driven.  It  will  be  of  the 
Erie  standard  double  track  section,  as  shown  in  the  accompanying 
illustration,  having  a  clear  width  of  30  ft.  to  the  top  of  the  side- 
walls,  which  are  10  ft,  above  the  sub-grade.  The  arch  has  a  radius 
of  15  ft.,  which  gives  a  maximum  clearance  of  23  ft.  over  the  top 
of  the  rail,  which  is  2  ft,  above  the  sub-grade.  A*  shaft  14  ft,  by 
16  ft.  in  the  clear  and  150  ft.  deep  will  be  sunk  near  the  middle 
of  the  tunnel,  as  indicated  in  the  profile.  Work  on  the  tunnel  will 
then  be  carried  on  simultaneously  from  four  headings;  one  at  each 
end  of  the  tunnel  and  one  at  each  side  of  the  shaft.     The  contract 
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lime  for  the  cutting  of  the  tunnel  is  18  months.  The  new  eastbound 
and  westbound  tracks  when  completed  will  have  a  ruling  grade  of 
0.2  per  cent,  and  0.6  per  cent,  respectively.  This  will  compare 
favorably  with  the  ruling  grades  on  the  balance  of  the  New  York 
division,  which  extends  from  Jersey  City  to  Port  Jervis,  N.  Y. 
The  ruling  grades  on  this  division  now  are  0.6  per  cent,  east- 
bound  and  1.3  per  cent,  westbound,  which  includes  an  18  mile 
helper  grade  having  a  ma.ximum  grade  of  1.5  per  cent.  The  new 
road  is  to  be  rock-ballasted,  and  90-lb.  rails  will  be  used  through- 
out. Messrs.  Bennett  &  Talbott.  of  Greensburg,  Pa.,  are  the  con- 
tractors for  the  work,  which  includes  the  tunnel.  For  the  above 
information  and  illustration  we  are  indebted  to  Francis  Lee  Stuart, 
Chief  Engineer  Erie  Railroad. 


investigation  of  the  Elevated  Railroad  Disaster. 


The  New  York  state  Rauroad  Commissioners  have  begun  an 
investigation  of  the  derailment  on  the  Manhattan  Elevated  Rail- 
road, New  York  City.  September  11,  in  which  12  persons  were 
killed,  and  have  held  one  public  hearing  (September  13),  but  have 
adjourned  the  inquiry  to  a  future  date  not  yet  named.  The  motor- 
man,  Paul  Kelly,  who  ran  away,  has  not  yet  been  found. 

The  evidence  brought  out  was  not  conclusive.  General  Manager 
Hedley  testified  that  the  second  car  ran  off  the  track  30  ft.  from 
the  switcli.  and,  apparently  by  reason  of  the  pressure  of  the  four 
cars  behind  it,  it  was  pushed  around  so  that  the  north  end  (the 
rear  end)  fell  to  the  street  first,  the  car  finally  lodging  with  its 
south  end  uppermost  and  about  on  a  level  with  the  track.  Mr. 
xiedley  at  once  examined  the  signals  displayed  on  the  front  of  the 
train  to  indicate  its  destination  and  found  them  showing  Ninth 
avenue  (two  wnite  disks).  It  seems  to  be  agreed  that  this  was  the 
condition  of  the  signals  and  that,  therefore,  the  signalman's  state- 
ment that  they  showed  Sixth  avenue  is  not  true.  The  prescribed 
rate  of  speed  for  Ninth  avenue  trains  passing  this  junction  is  25 
miles  an  hour. 

Cornelius  A.  Jackson,  the  signalman,  was  called  to  the  stand, 
but  having  been  arrested  on  a  criminal  charge,  took  advantage  of 
his  constitutional  right  and  refused  to  testify,  except  to  say  that  the 
alleged  interview's  with  him  w'hich  had  been  printed  in  the  New 
York  papers  were  not  authentic.  To  his  friends,  before  the  hear- 
ing, he  had  said,  according  to  the  newspapers,  tnat  after  the  pas- 
sage of  a  preceding  Sixth  avenue  train  he  had  left  his  post  of  duty 
for  a  minute  on  account  of  illness  and  gone  dowTistairs,  first  looking 
up  the  line  and  deciding  that  the  next  train  to  come  was  a  Sixth 
avenue  train.    Jackson  wears  glasses. 

Superintendent  S.  D.  Smith  testified  that  there  is  a  man,  called 
a  train  dispatcher,  in  the  first  story  of  the  tower,  on  whom_  the 
signalman  can  call  in  case  he  is  unexpectedly  obliged  to  leave  his 
post.  Mr.  Smith  testified  that  Jackson  had  been  at  this  tower  since 
March  7.  and  had  been  with  the  company  about  ten  years,  with  a 
clean  record.  He  had  been  on  duty  seven  hours  at  the  time  of  the 
accident.  The  motorman  had  been  with  the  company  only  seven 
months.  He  came  from  St.  Louis  at  the  time  of  the  strike  last 
March.     He  passed  the  company's  examination  satisfactorily. 

J.  S.  Doyle,  Superintendent  of  Car  Equipment,  said  that  the  cars 
of  this  train  were  thoroughly  inspected  three  days  before  the  acci- 
dent, and  had  been  found  in  perfect  condition.  The  flanges  on  the 
wheels  of  the  leading  truck  of  the  wrecked  car  were  found  after  the 
derailment  in  good  condition:  the  axles  were  not  broken  and  the 
gage  was  right. 

Chief  Engineer  George  H.  Pegram  testified  that  the  outer  rail 
of  the  curve  was  elevated  3  in.  at  a  point  125  ft.  from  the  switch. 


Railway  Signal  Association. 


The  Septemlier  meeting  of  this  association  was  held  at  Chicago. 
Sept.  12.  There  were  two  sessions,  40  members'  being  in  attend- 
ance. Twenty-two  (22)  new  members  were  elected.  It  was  voted 
to  use  a  membership  badge  in  the  shape  of  a  celluloid  button,  on 
which  is  printed  the  association  name,  including  "Niagara  Falls, 
N.  Y..  1905,"  and  the  individual  number  of  each  member.  This  is 
deemed  desirable  for  the  purpose  of  identification  and  introduc- 
tion of  members. 

The  Executive  Committee,  which  had  met  at  Buffalo,  Aug,  22, 
made  these  recommendations,  which  were  adopted:  At  the  an- 
nual meeting  (Oct.  10)  a  vote  shall  be  taken  as  to  the  adoption 
of  a  permanent  badge,  samples  and  designs  to  be  submitted  at 
that  time.  The  publication  of  a  Digest  of  the  Proceedings  of 
the  Association,  to  include  all  literature  since  organization  to  and 
including  1904.  was  recommended,  and  the  committee  will  submit 
an  index  of  material  which  it  is  proposed  to  use,  also  an  estimate 
of  the  cost.  TBe  demand  for  back  numbers  of  Proceedings  has 
been  so  great  as  to  bring  up  this  question  of  reprinting. 

The  work  of  Committee  No.  9,  "Definitions  and  Nomenclature," 
is  to  be  changed.  It  was  voted  that  all  committees  appointed  by 
the   association    submit   definitions   used   in   their   reports   to   Com- 


mittee No.  9,  and  the  definitions  decided  on  by  this  committee 
are  to  be  recognized  as  standard  unless  otherwise  ordered  by  the 
association. 

A  motion  prevailed  suspending  action  on  the  various  defini- 
tions which  have  been  presented  by  Committee  No.  9. 

Mr.  E.  L.  Reynolds.  Electric  Storage  Battery  Co.,  and  Mr.  M. 
E.  Smith,  Signal  Engineer  of  the  D.,  L.  &  W.,  presented  letters  in 
reply  to  Mr.  Gladstone's  paper  read  in  May  as  to  the  cost  of 
primary  cells  as  compared  with  storage  batteries.  They  quoted 
figures  to  show  that  the  saving  claimed  by  Mr.  Reynolds  in  his 
paper   presented   at   the  January   meeting  was   understated. 

The  association  considered  paragraphs  15  to  59  and  70  to  72, 
of  the  "Standard  Specifications."  as  recommended  by  Committee 
No.  8,  and,  with  a  number  of  alterations  and  suggestions,  to  bring 
them  up  to  date,  all  were  accepted  and  adoptd. 

Letter  Ballots. — At  the  meeting  of  the  association  held  in  New 
York  in  May.  a  committee,  consisting  of  Messrs.  W.  H.  Elliott, 
Azel  Ames  and  A.  H.  Rudd,  was  appointed  to  prepare  and  submit 
to  the  association  by  a  letter  ballot  the  conclusions  to  be  drawn 
from  the  paper  on  the  semaphore  spectacle  by  Mr.  W.  H.  Elliott,  of 
the  New  York  Central  &  Hudson  River,  which  was  read  and  dis- 
cussed at  the  meeting.  The  following  conclusions  were  sub- 
mitted by  the  committee  to  150  members  of  the  association  by 
letter  ballot,  the  150  names  including  all  signal  engineers  and  men 
belo-w  that  grade  in  the  signal  department,  all  technical  editors, 
and  one  member  from  each  concern  that  makes  signals: 

1.  The  semaphore  signal  spectacle  must  be  so  designed  as  to 
exert  an  approximately  constant  force  through  all  positions  of 
the  stroke  to  return  the  signal  to  the  horizontaL position.  (See  il- 
lustration. ) 


Constant-Pull    Three-Light    Sixty-Degree    Spectacle    Designed    by 
W.  H.  Elliott. 

2.  With  a  wire  connected  signal  the  constant  force  exerted 
on  a  6  in.  arm  by  the  weight  of  the  spectacle  to  return  the  signal 
to  the  stop  position  should  be  75  lbs.,  which  is  to  include  the 
weight  of  the  back-light  casting  and  the  balance  lever  weight. 

3.  The  openings  in  the  spectacle  must  be  so  arranged  as  to 
allow  a  continuous  light  to  be  shown  by  the  lamp. 

4.  The  size  of  the  opening  in  the  spectacle  for  the  colored 
glass  should  be  7%  in. 

These  conclusions  were  approved  by  the  vote  taken,  as  follows: 
No.  1  by  vote  of  56  to  1;  No.  2,  56  to  4;  No,  3,  55  to  2;  No.  4,  46  to  11. 

The  question  of  the  length  of  the  sweep  of  the  signal  arm  to 
be  recommended  by  the  association  was  also  submitted  to  letter 
ballot.  Thirty-two  votes  were  recorded  in  favor  of  the  60  deg. 
sweep;  six  votes  for  70  deg.;  three  for  75  deg.;  and  seventeen  for 
90  deg. 

Votes  were  also  asked  for  or  against  the  use,  for  "proceed." 
of  a  semaphore  arm  inclined  up'ward  instead  of  downward.  Twenty- 
four  voted  in  favor  of  the  upward  position  and  13  in  favor  of 
retaining  the  present  practice  (down'ward). 

An  announcement  of  the  October  meeting  will  be  found  in 
another  column. 


Timbuctoo  may  now  be  reached  by  the  enterprising  commercial 
traveler.  The  French  have  built  a  railroad  around  the  unnavigable 
lower  course  of  the  Niger,  and  between  its  terminus  and  Timbuctoo, 
610  miles,  two  steamboats  make  fortnightly  trips,  going  up  in  about 
four  days.  A  third  steamboat  is  being  built  to  navigate  the  river  for 
some  250  miles  above  Timbuctoo. 
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(Continued  from  page  222.) 

UUN.MNli    KEP.MHS. 

These  repairs  are  quite  as  difficult  of  satisfactory  inter))retatiou 
as  general  repairs,  as  they  follow  no  general  rule  of  common  appli- 
cation. Some  engines  require  work  upon  them  every  day,  while 
others  need  it  only  at  infrequent  intervals.  In  the  Railroad  Gazette, 
February  19,  1904,  Charles  H.  Fry  gave  the  cost  of  handling  locomo- 
tives at  terminals  for  a  number  of  different  roads.  In  some  cases 
the  repairs  were  stated  separately,  from  which  we  can  obtain  an 
idea  of  this  cost.  On  the  Norfolk  &  Western,  for  the  first  six  months 
of  1902,  the  cost  for  repairs  per  engine  handled  ranged  from  $0.96 
to  $1.06,  and  for  the  same  period  of  1903,  from  $1.20  to  $1.37  per  en- 
gine, on  the  average.  The  Mobile  &  Ohio,  for  July,  1903,  averaged 
$0.61  for  the  whole  line,  though  at  one  point  the  cost  was  $1.89. 
The  Wabash  System  for  June,  1903,  showed  an  average  of  $0.98,  dif- 
ferent divisions  varying  from  $0.62  to  $1.36. 

For  June.  1903,  the  Seaboard  Air  Line  showed  an  average  of 
$1.13  per  engine  handled.  Several  other  roads,  the  names  of 
which  were  "not  given,  show  for  running  repairs  $2.83  and  $2.50  per 
engine  handled,  the  latter  figure  being  stated  to  cover  an  average 
of  125  miles  run  per  engine. 

These  figures  indicate  that  the  running  repairs  will  probably 
cost  from  one  to  two  cents  per  mile  run,  depending  largely  upon 
the  facilities  provided  and  the  cost  and  quality  of  the  labor 
employed.  Then,  of  course,  it  must  be  remembered  that  the  round- 
house work  at  some  points  is  much  more  liberal  and  thorough 
than  at  others,  and  will  be  correspondingly  increased  in  cost. 

The  sum  of  these  two  items — general  and  running  repairs — 
constitutes  the  total  repair  cost  of  the  engine.  Under  the  most 
favorable  circumstances,  for  very  light  engines,  it  is  not  likely 
to  be  less  than  2  cents  per  mile  run,  and,  in  certain  cases,  may 
amount  to  10  or  15  cents  per  engine-mile.  This  is  a  wide  varia- 
tion, but  the  causes  which  affect  this  account  are  very  varied, 
both  in  kind  and  intensity. 

On  one  of  the  northwestern  systems,  for  a  period  of  one  month 
in  1899,  a  division  equipped  with  the  lightest  power  cost  1.95 
cents  per  engine-mile,  general  and  running  repairs  being  included, 
while  the  divisions  having  the  largest  engines  (20-inch  cylinders) 
cost  over  3  cents,  the  average  for  the  whole  line  being  3.18  cents 
per  mile,  while  three  years  later  the  average  had  reached  nearly 
4  cents  per  engine-mile.  The  cost  of  repairs  per  1,000  ton-miles 
hauled  back  of  tender  at  this  latter  period  was  19  cents  for  pas- 
senger and  9.5  cents  for  freight  engines,  the  former  costing  double 
the  latter,  showing  the  effect  of  speed  and  weight  of  train,  the 
passenger  trains  being  only  a  little  over  one-fourth  as  heavy  as  the 
freight  trains. 

On  a  road  running  east  out  of  Chicago  in  February,  1903.  pas- 
senger engine  repairs  averaged  5.60  cents  and  freight  engine  re- 
pairs 7.22  cents  per  engine-mile,  or  22.88  cents  for  passenger  and 
7.73  cents  for  freight  engines  per  1.000  ton-miles.  In  this  case 
the  freight  trains  were  over  four  times  as  heavy  as  the  passenger 
trains,  which  accounts  for  the  freight  locomotives  costing  more  for 
repairs  per  engine-mile,  but  less  per  ton-mile. 

A  mountain  division  of  a  southwestern  line  showed  for  January, 
1903,  8.25  cents  per  engine-mile,  and  14  cents  per  1,000  ton-miles. 
These  were  very  heavy  locomotives,  but  the  train  tonnage  was  only 
about  one-half  that  of  the  Chicago  road  so  that  while  the  repairs 
per  engine-mile  were  only  slightly  greater,  they  were  nearly  double 
per  ton-mile,  this  indicating  the  important  part  played  by  grades 
with  this  account.  On  the  same  system,  but  farther  west,  engines 
of  the  same  size  and  build  cost  50  per  cent,  more,  as  the  water 
was  very  troublesome  and  fuel  oil  added  greatly  to  the  expense  of 
boiler  maintenance. 

One  of  the  southeastern  lines  shows  as  follows: 

Average  tons       , Average  cost  ot  repairs , 

Year.  per  engine  Per  freight-engine    Per  1,000  freight- 

in  freight  service.  mile.  ton  miles. 

1807 IMA.'.  13.41  cts.  25.4  cts. 

ISns L'(li;.i7  6.Z6    ■■  23.0    ■■ 

l.S!)9 277. !Mi  6.04    "  21.7    " 

I'.IOO 270.02  6.0.5    ■'  21.6    " 

UH)1 33fi.ll  6.82    "  20.3    " 

1002 322.0.5  5.88    "  18.2    " 

1003 302.71  6.54    "  21.6    " 

Here  we  see  that  the  cost  per  engine-mile  is  less  than  the  Chi- 
cago road,  but  the  cost  per  ton-mile  is  much  greater.  This  is  evi^ 
dently  caused  largely  by  the  physical  condition  or  characteristics  of 
the  different  roads.  The  Chicago  road  is  nearly  level,  and  can  haul 
trains  three  or  four  times  as  heavy  as  on  this  road,  which  has  very 
heavy  mountain  grades,  and  the  cost  per  ton-mile  reflects  this  condi- 
tion. We  also  see  that  as  the  cost  per  engine-mile  has  an  increas- 
ing tendency,  the  cost  per  ton-mile  is  decreasing. 

Again  we  have  different  costs  of  repairs  for  different  types  of 
engines.  One  large  road  operating  a  number  of  compound  locomo- 
tives of  different  types  found  that  one  style  cost  13  cents  per  mile 
for  repairs,   while   the   other   type   cost  only   6   cents,   the   engines 


being  nearly  alike  in  size.  It  has  also  occurred  that  compound 
locomotives  have  cost  nearly  double  (per  milej  as  much  as  simple 
engines,  also  by  spending  so  much  time  in  the  shop,  their  annual 
mileage  is  very  much  less.  Tnis  must  not  be  thought  to  apply  to 
all  compounds,  as  some  have  given  very  good  service,  but  as  a 
general  proposition  it  indicates  the  value  of  simplicity  in  minimizing 
the  cost  of  repairs. 

Unit  of  Cost. — Statistics  of  the  cost  of  locomotive  repairs  might 
be  presented  in  great  array,  but  such  figures  convey  little  meaning, 
without  knowing  all  the  existing  conditions,  and  while  they  may 
be  interesting,  they  are  not  very  instructive.  As  we  have  seen,  the 
cost  will  depend  upon  a  great  variety  of  facts,  and  neither  the  en- 
gine-mile nor  the  ton-mile  is  entirely  satisfactory  as  a  unit.  For 
instance,  the  engine-mile  is  practically  useless  as  a  basis  of  com- 
parison between  engines  of  different  size,  and  the  ton-mile  is 
equally  defective  if  we  wish  to  compare  engines  on  different  grades 
and  alinements. 

If  the  locomotives  are  similar  in  weight  and  power,  but  operate 
on  different  lines  or  different  divisions  of  the  same  line,  the  en- 
gine-mile unit  will  be  the  most  satisfactory  for  purposes  of  com- 
parison, but  if  the  size  and  power  are  different,  and  the  locomotives 
run  over  the  same  sections  of  road,  then  ton-mile  statistics  will  be 
the  most  valuable.  Thus  in  searching  for  a  unit  for  general  com- 
parison, we  are  confronted,  not  only  with  the  varying  size  and 
power  of  different  locomotives,  but  also  the  profiles  of  the  roads 
upon  which  they  operate,  and  our  unit  should  provide  both  for  the 
features  of  engine  mileage  and  ton  mileage,  as  well  as  conditions  of 
grade,  etc. 

If  we  use  the  tractive  force  of  the  locomotive,  we  have  a  unit 
that  is  a  fairly  regular  function  of  the  size  and  weight,  and  it  is 
evident  that  if  the  engine  is  exerting  the  full  tractive  force,  or  only 
50  per  cent,  of  it,  it  is  entirely  immaterial  whether  it  is  hauling 
80  cai's  on  a  level  or  20  on  a  heavy  grade,  so  long  as  the  engine 
is  exerting  the  same  amount  of  power. 

After  studying  the  question  carefully  we  have  concluded  that, 
when  exerting  a  pull  on  the  draw-bar,  the  cost  of  repairs  will  run 
about  one  cent  per  mile  per  ton  of  draw-bar  pull,  or  tractive  force 
at  the  circumference  of  the  drivers.  This  unit  might  be  termed  a 
"draw-bar  ton-mile,"  or  rhore  exactly  a  "tractive  force  ton-mile," 
and  must  be  distinguished  from  ton-mile  of  train  back  of  or  in- 
cluding the  engine.  This  unit  is  entirely  independent  of  the  rate 
of  grade  or  curvature,  and  is  merely  the  force  of  one  ton  acting 
parallel  with  the  rails  and  at  the  circumference  of  the  drivers 
through  a  distance  of  one  mile.  When  the  lever  is  in  the  comer, 
and  the  engine  is  doing  its  maximum  work,  the  cost  of  repairs  would 
be  proportional  to  its  maximum  tractive  force,  and  when  the  rate 
of  expansion  is  increased,  reducing  the  available  tractive  force,  the 
cost  would  be  proportionately  diminished.  It  is  not  likely  that  an 
engine  will  continuously  exert  anything  like  its  full  power — per- 
haps not  more  than  40  per  cent. — for  the  average  time  that  it  is 
working  steam.  Under  such  a  supposition  we  should  have  the  cost 
of  repairs  per  engine-mile  about  as  shown  below: 

A  pproxiinate  Cost  of  Locomotivt 

Maximum  available 

. tractive  force. ,  t 

10,000  lbs.            5  tons.   ■  5  cts.  2  cts. 

20.000    "            10     ■•  10  "  4  " 

30,000     "              15      "  In  "  6  " 

40,000     "             20      •'  20  "  S  •■ 

50,000    "             25      ■■  25  •■  1(1  •• 

These  figures  do  not  seem  unreasonable  in  the  light  of  our  past 
investigations;  but  we  must  also  allow  for  running  with  the  throt- 
tle closed,  as  down  hill,  for  example,  when  it  is  certain  that  there 
will  be  some  wear  on  the  machinery.  This,  we  think,  may  be  set 
at  one  cent  per  engine-mile.  We  could  then  write  the  estimated  cost 
of  repairs  after  making  a  reasonable  mileage,  and  which  should  in- 
clude both  general  and  running  repairs,  under  ordinary  conditions, 
and  with  the  ordinary  types  of  locomotives,  in  the  form  of  an  equa- 
tion, as  follows: 

Let  F  =:  maximum  available  tractive  force  as  found   in  equation  3, 
but  expressed  in  tons  of  2,000  lbs. 

u^  average  proportion  of  F  exerted  throughout  the  period. 

m  z=  miles  run  for  the  repair  interval, 
then  cost  ^  n  F  m  -f  m  in  cents  or  =  m  (n  F  +  1) 1 14) 

In  order  to  make  clear  the  application,  let  us  assume  an  engine 
of  40,000  pounds  tractive  force  in  helper  service,  where  it  is  worked 
at  full  stroke  up  a  grade,  and  then  drops  down  without  using  steam. 
On  the  uphill  portion,  n  will  equal  one  on  the  downhill  run,"  n  =  0. 
Consider  that  the  hill  is  20  miles  long.  Then  we  should  have  for 
the  cost  of  repairs  necessary  for  an  uphill  trip  equals 

m  (n  F  +  1)  =  20  (1  X  20  +  1)  =  20  X  21  =     $4.20 

For  the  downhill  trip,  20  (0  x  20  +  1)  =  20  x  1  =  ■  •     -20 

For  both  trips   (one  round   trip)    $4.40 


=  11  cents  a  mile  for  the  average,  which  seems  to  agree 


40 


fairly  well    with   practice,   although   a   close   approximation   to   any 
special   case  could   not  be  expected. 

Again,   if  we   have  a   passenger  engine  whose   tractive  force   is 
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10  tons,  and  which  averages  40  per  cent,  of  this  during  Its  entire 
worlting  period,  we  should  expect  the  repairs  to  cost  (n  F  -j-  1)  = 
.4  X  1"  +  1  =  5  cents  per  mile. 

In  text,  this  formula  might  be  easily  remembered  as  one  cent 
per  ton  of  tractive  force  per  mile  plus  one  cent  per  engine-mile. 

.Mr.  Virgil  Bogue  suggests  a  formula  in  which  the  cost  of  re- 
pairs and  stores  would  be  equal  to  .1728  times  the  tons  on  drivers, 
corrected  by  the  proportion  of  average  load  to  full  load.  With  the 
general  proportions  of  locomotives  wherein  the  weight  on  drivers 
is  4  or  5  times  the  tractive  force,  the  cost  by  this  rule  would  be 
somewhat  less  than  by  ours,  when  the  engine  was  fully  loaded; 
however,  as  he  uses  higher  percentages  for  the  average  power  ex- 
erted by  the  engine,  the  two  methods  prodiice  results  not  very  far 
apart. 

The  most  difficult  part  of  the  proceeding  is  to  fix  upon  the  value 
of  n  in  formula  14.  but  as  the  rule  itself  is  intended  only  to  give 
an  approximate  idea  of  what  the  cost  of  repairs  will  be,  it  Is 
not  necessary  to  go  to  too  much  refinement.  Moreover,  as  pointed 
out,  the  cost  will  vary  greatly  when  the  water  or  labor  conditions 
are  very  differeni.  for  all  of  which  due  allowance  should  be  made 
as  heretofore  pointed  out.  The  most  useful  purpose  of  the  rule  is 
evidently  to  permit  us  to  calculate  the  difference  in  total  operating 
costs,  for  engines  of  various  sizes  over  the  same  division,  when  we 
desire  lO  know  the  relative  cos.t  of  handling  traffic  by  means  of 
large  or  small  locomotives.  In  this  ease,  any  extra  flue  or  firebox 
work  would  probably  be  a  nearly  constant  addition  per  mile  for 
either  locomotive,  so  that  the  difference  in  cost  would  be  generally 
unaffected.  .\s  stated  previously,  costs  of  both  material  and  labor 
vary  so  enormously  throughout  the  country,  or  during  a  single  year, 
that  abosluie  values  for  totals  cannot  be  expected,  but  fortunately,  if 
our  rules  are  logically  deduced,  the  difference  of  costs  for  various 
methods  of  operation  in  the  same  district  can  be  determined  with 
sufficient  accuracy  to  enable  us  to  find  the  cheapest  speed,  loading, 
etc..  for  the  territory  in  which  we  are  interested. 

The  increase  in  cost  of  locomotive  maintenance  and  operation 
due  to  the  larger  sizes  of  the  machine  now  In  use  is  often  com- 
mented upon  as  comparing  unfavorably  with  the  reduced  cost  of 
transportation  charges.  There  is  little  logic,  however,  in  such  criti- 
cism.   From  our  analysis,  we  have  seen  that  it  is  natural  to  expect 


greater  fuel  and  maintenance  costs  when  the  engine  is  enlarged. 
More  work  unquestionably  requires  more  fuel,  and  heavier  locomo- 
tives will  certainly  cost  more  for  repairs  than  lighter  ones.  We 
cannot  hope,  therefore,  to  greatly  increase  the  size  of  the  power,  and 
obtain  large  reductions  in  the  cost  per  ton-mile  on  these  two  very 
important  accounts:  the  cost  is  sure  to  be  nearly  in  proportion  to 
the  work  accomplished  by  the  locomotive,  which  means  that  the 
fuel  and  repairs  per  ton-mile  in  the  same  service  will  not  vary 
greatly,  although  there  should  be  some  gain  in  favor  of  the  larger 
engines. 

But  with  transportation  charges  this  is  entirely  differenti  Out- 
side of  the  switching  and  yard  work,  a  long  train  requires  little  if 
any  more  labor  or  men  than  a  short  one,  particularly  since  the 
general  introduction  of  automatic  brakes,  and  this  fact  alone  is  suf- 
ficient to  cause  a  very  considerable  reduction  in  the  cost  of  engine 
and  train  crews  per  ton-mile;  thus  the  transportation  accounts  bene- 
fit at  the  expense  of  the  maintenance  charges,  and  instead  of  criti- 
cisms, the  fact  that  the  total  cost  of  transportation  is  reduced,  re- 
flects credit  upon  the  practice  of  increasing  the  power  of  the  loco- 
motives, which  alone  is  responsible  for  the  economical  results  ob- 
tained. (To  be  continued.) 


Standard  Bcidges  on  the  Harriman  Lines.* 


The  accompanying  drawings  show  all  the  details  of  the  com- 
mon standard  180  ft.  span  through  pin-connected  truss  bridges  used 
by  the  Harriman  lines.  The  details  are  essentially  similar  in  all 
respects  to  the  160-ft.  span  shown  Sept.  15.  and  an  extended  de- 
scription is  not  necessary.  The  principal  difference  in  the  180-ft. 
span  is  that  it  is  made  up  of  seven  panels  whereas  the  160-ft.  span 
has  but  six  panels.  The  end  diagonals  and  the  top  and  bottom 
chords  are  fabricated  in  a  similar  manner  to  those  used  in  the 
shorter  span  but  are  made  of  slightly  heavier  material.  The  end 
bearings  are  also  of  practically  the  same  design  as  those  used  for 
the  160-ft.  span.  The  estimated  weight  of  the  180-ft.  span  which 
is  shown  is  417,000  lbs.  against  348.000  lbs.  of  the  160-ft.  span 
which  was  shown  last  week. 

♦Previous  articles  appeared  In  the  Uailroad  Ganette  March  17,  24.  31. 
April    7,  14.  21,  2S.  .luly  J.s.  August  11.  18.  25.  Sept.  1,  8.  and  15. 
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Lightening  the   Work  of   Enginemen   and   Firemen.' 


thirst  keep  up  the  locomotives.  There  should  be  a  regular  engi- 
neer and  fireman  for  each  engine  if  possible  and  the  practice  of 
pooling  (ngines  discouraged  wherever  it  is  not  absolutely  necessary 
on  account  of  shortage  of  power.  Engines  should  be  thoroughly 
cleaned  after  each  trip.  This  will  be  an  inducement  to  the  men 
to  take  better  care  of  the  engines,  and  will  also  assist  them  by 
making  it  easier  when  inspecting  to  detect  any  defect  that  may 
exist. 

On  the  large  locomotives  of  the  present  day  it  is  almost,  if  not 
altogether,  unreasonable  to  expect  the  fireman  to  do  very  much 
cleaning  in  addition  to  shoveling  the  coal,  and  a  fireman  should 
be  relieved  of  all  cleaning  on  large  consolidated  engines,  except  the 
cab.  This  he  should  be  required  to  keep  in  presentable  condition. 
He  should  also  be  required  to  keep  the  boxes  of  the  tender,  where 
the  supplies  are  kept,  in  a  good  condition. 

The  engineers  on  large  consolidation  engines  should  be  relieved 
of  the  care  of  the  wedges,  as  it  is  almost  impossible  for  a  large 
man  to  get  under  one  of  these  locomotives  when  they  are  out  on 
the  road.  There  is  no  reason  why  they  should  not  be  required  to 
key  the  rods  where  keyed  rods  are  used. 

There  should  be  suitable  rest  houses  at  all  terminals,  with  wash- 
room, louuging-room  and  sleeping-r.oom.  kept  clean,  so  that  the  men 
could  take  advantage  of  the  time  between  runs  to  rest  up  and  be 
in  a  better  condition  for  the  return  trip. 

The  cab  roof  should  be  so  arranged  as  to  prevent  the  water 
from  running  down  over  the  sides  of  the  cab  and  the  necks  and 
backs  of  the  engineer  and  fireman  every  time  they  are  compelled 
to  put  their  heads  out  of  the  window  in  a  storm.  The  cab  should 
be  provided  with  a  small  wing  window  on  each  side  to  protect  the 
eyes  when  looking  ahead  in  a  storm.  Such  a  window  could  be 
made  of  a  glass  6  in.  x  8  in.,  framed  and  attached  to  the  outside 
of  the  cab  by  hing*s. 

All  injector  valves  should  be  within  easy  reach  of  the  engineer 
or  fireman;  preferably,  both  injectors  on  the  right  side  of  the  en- 
gine. The  brake  valve  and  throttle  lever  should  be  within  easy 
reach  of  the  engineer  when  looking  ahead  outside  of  the  side  cab- 
window.  The  reverse  lever  should  be  located  where  the  engineer 
can  throw  it  to  either  extreme  without  being  obliged  to  get  off 
the  seat  box.  The  whistle  lever  should  be  within  easy  reach  of  the 
engineer  and  not  require  him  to  stand  up  to  sound  the  whistle. 
There  should  be  a  hose  attachment  on  the  branch  pipe  of  at  least 
one  injector  to  enable  the  fireman  to  keep  the  coal  wet  and  prevent 
the  dust  from  flying  around  in  the  cab.  The  oil  can  tray  over  the 
fire-door  should  be  so  shaped  as  to  shade  the  eyes  of  the  engineer 
when  the  door  is  open.  The  lubricator  should  be  far  enough  below 
the  roof  of  the  cab  to  give  good  clearance  to  the  oil  can  when  it 
is  heing  filled.  We  have  seen  lubricators  placed  so  near  the  roof 
of  the  cab  that  a  special  can  had  to  be  made  in  order  to  get  at  them. 

Lubricator  feed  valves  should  have  a  gage  to  enable  the  engi- 
neer to  set  the  lubricator  feeds  without  having  to  count  the  drops. 
The  front  cab  windows  should  be  large  enough  to  permit  of  the 
engineer  or  fireman  passing  out  througli  them  when  necessary,  and 
should  be  of  a  good  quality  of  glass  in  order  that  they  may  be 
able  to  see  accurately  any  object  ahead.  There  should  be  a  window 
on  each  side  of  the  cab  to  enable  them  to  see  the  top  of  the  stack 
at  all  times.  The  grate-shaking  rigging  should  be  located  in  the 
deck  of  the  cab  where  the  grates  can  be  shaken  at  any  time  while 
the  engine  is  running,  and  the  grates  should  be  so  arranged  as 
to  shake  easily.  The  steam  gage  and  air  gage,  especially  the  air 
gage,  should  be-  placed  where  the  engineer  can  see  it  at  a  glance 
in  daytime  or  night.  All  cab  lights  should  be  so  arranged  as  to 
throw  light  on  gages  and  water  glass,  so  that  they  may  be  read 
properly  without  the  engineer  or  fireman  having  to  leave  their 
seats  to  do  so.  Engines  should  be  provided  with  pneumatic  bell 
ringers  and  sanders.    ■ 

The  tender  of  coal-burning  locomotives  should  have  a  coal  space 
in  the  shape  of  a  hopper  and  the  rear  plate  have  sufficient  pitch 
so  that  the  motion  of  the  engine  will  keep  the  coal  working  for- 
ward within  easy  reach  of  the  fireman.  The  manhole  on  top  of 
the  tank  should  be  oblong  in  order  to  avoid  the  necessity  of  having 
to  stop  the  engine  at  exactly  the  right  spot  to  get  the  water  spout 
in  the  hole.  All  supply  boxes  should  be  so  arranged  as  to  be  acces- 
sible from  the  gangway. 

On  oil-burning  locomotives  the  handles  of  the  blower,  heater, 
atomizer  and  firing  valves  should  be  on  the  left  side  of  the  cab, 
where  they  will  not  obstruct  the  room  between  the  boiler-head  and 
the  cab  and  within  easy  reach  of  the  fireman  on  the  seat  box.  The 
valves  for  controlling  the  flow  of  steam  to  heater  box.  direct  or 
indirect  heater,  or  to  blow  dirt  out  of  burner  and  valve  or  to  drain 
water  out  of  oil  tank,  should  be  placed  so  they  can  be  operated 
from  either  the  deck  of  tender  or  engine.  Provision  should  be 
made  so  that  brick  or  any  other  obstacle  that  may  form  in  front  of 
the  burner  can  be  removed  while  standing  on  engine  deck. 

♦Krom  tile  report  of  a  eommittee.  I>.  1>.  Kesler.  ehnii-man.  made  to 
tlie  thirteentli  annual  convention  of  the  Traveling  Kngineers'  Association,  held 
!it    Hetroit.   Sept.  12  to   l.'i. 


Levers  to  side,  front  or  back  dampers  should  be  within  easy 
reach  of  the  fireman.  Cable  to  safety  valve  In  oil  tank  should  pass 
through  cab  to  outside  so  it  can  be  reached  from  either  running- 
board  if  necessary.  \\'e  would  recommend  the  use  of  flexible  joints 
for  steam  and  oil  connections  betw-een  engine  and  tender. 

One  of  the  best  labor-saving  devices  we  have  found  for  a  long 
time  is  the  pneumatic  fire-door  operator.  The  operating  lever  is 
placed  in  such  a  position  on  the  deck  of  the  cab  that  the  fireman 
by  placing  his  foot  on  it  opens  the  door,  and  by  moving  his  foot 
away  the  door  is  closed,  thus  insuring  the  swinging  of  the  door 
between  shovels  of  coal  and  preventing  chilling  of  the  flues.  A 
device  of  this  kind  should  be  applied  to  each  locomotive.  Where 
ash-pans  have  to  be  cleaned  along  the  road  they  should  be  made 
with  drop  bottoms,  operated  from  the  cab;  the  practice  of  crawling 
under  engines  on  the  main  track  for  the  purpose  of  hoeing  out  the 
ash-pan  is  not  only  inconvenient,  but  dangerous. 

The  reason  for  all  these  suggestions  should  be  very  plain.  A 
train  running  at  60  miles -per  hour  would  travel  at  the  rate  of 
SS  ft.  per  second;  so  that  while  the  engineer  turns  around  for  the 
short  space  of  five  seconds  to  apply  an  injector  his  train  would 
have  run  one-twelfth  of  a  mile,  and  five  seconds  is  not  an  excessive 
amount  of  time  to  be  used  i^n  applying  an  ordinary  injector.  Every- 
thing possible  should  be  done  to  avoid  the  necessity  of  taking  the 
eyes  off  the  road  ahead. 

The  pneumatic  sander  will  pay  for  itself  in  a  short  time  in 
the  economy  resulting  from  the  saving  of  sand  and  the  labor  at 
the  sand-house,  besides  the  satisfaction  in  knowing  that  we  are 
not  going  to  run  out  of  sand  half  w-ay  over  the  division  on  account 
of  having  to  use  more  sand  than  is  actually  needed;  not  only  a 
waste  of  sand,  but  the  train  hauls  harder  than  if  but  a  slight  sprink- 
ling of  sand  were  used. 


The  Waterways  of  Canada. 


At  the  present  time  great  schemes  for  the  development  of  the 
natural  resources  of  the  Dominion  are  in  progress  and  in  contem- 
plation. These  schemes  include  the  construction  of  a  new  trans- 
Continental  railway,  and  of  other  new  and  important  railroad  com- 
munications; the  development  of  the  waterways  between  the  great 
lakes  and  the  Atlantic;  fuller  utilization  of  numerous  sources  of 
water-power  for  industrial  purposes  and  for  the  production  of  elec- 
trical energy;  as  well  as  many  other  methods  of  increasing  and 
transporting  the  natural  products  and  the  growing  manufactures 
of  this  marvellous  country.  No  engineer  who  visits  Canada  can 
fail  to  be  impressed  by  the  enterprise  and  courage  with  which  the 
government  and  private  associations  are  facing  these  and  other 
great  problems,  upon  the  solution  of  which  depends  the  making 
of  a  nation.  When  it  is  remembered  that  the  total  population  of 
Canada,  with  its  immense  extent  and  wonderful  possibilities,  is 
only  about  5^2  millions  of  people,  the  scale  and  cost  of  these  great 
engineering  works  seem  even  more  remarkable. 

Our  visit  gave  only  a  glimpse  of  what  has  been  well  descri^bed 
in  the  sentence;  "'The  profounci  penetration  and  permeation  of  the 
country  by  waterways  is  the  great  characteristic  of  Canada."  We 
saw  something  of  Lake  Ontario  and  Lake  Michigan,  and  passed 
the  southern  end  of  Lake  Huron.  We  saw  the  Ottawa  river  from 
Parliament  hill,  and  had  a  most  interesting  day  on  the  St.  Law- 
rence, when  the  City  of  Montreal  provided  a  steamer  to  convey 
us  through  the  Soulanges  canal,  and  back  through  the  famous 
Laehine  rapids.  But  we  had  no  indication  of  the  magnitude  of 
the  great  lakes  and  rivers,  or  of  the  canals  that  have  been  con- 
structed to  communicate  between  the  lakes  and  the  Atlantic.  The 
extent  of  the  shipping  and  trade  of  the  lakes  is  hardly  realized 
here,  or  the  importance  attaching  to  possession  of  traffic  from  the 
lakes  to  the  open  sea.  On  the  other  side  this  is  well  understood, 
and  the  competition  is  keen  between  the  United  States  and  Canada. 
On  the  improvement  of  the  Erie  canal  it  is  proposed  by  the  United 
States  to  spend  about  20  millions  sterling.  The  Canadian  Govern- 
ment, about  the  time  of  our  visit,  decided  to  spend  £50.000  on 
surveys  and  investigations  as  to  the  probable  cost  of  making  a 
new  waterway  22  ft.  deep  from  Georgian  bay,  on  Lake  Huron,  by 
the  Ottawa  river,  to  Montreal.  This  would  be  the  shortest  dis- 
tance (425  miles)  from  the  lakes  to  Montreal,  the  port  lying  fur- 
thest up  the  St.  Lawrence  to  which  ocean-going  ships  proceed.  By 
existing  routes  the  shortest  distance  from  Sault  St.  Marie  to  Mon- 
treal is  950  miles;  the  new  canal  would  reduce  this  to  610  miles. 
The  magnitude  of  the  shipping  passing  through  the  canals  at  Sault 
St.  Marie  may  be  judged  from  the  statement  that  so  long  ago  as 
1S89  the  aggregate  tonnage  approached  7V4  million  tons,  and  ex- 
ceeded the  corresponding  tonnage  for  the  Suez  canal  by  nearly 
half  a  million  tons,  although  the  navigation  was  open  only  234 
days  in  the  year.  In  1903  the  traffic  rose  to  14.000  vessels,  of 
27%  million  tons;  and  in  1904  to  12,200  vessels,  of  nearly  24y2 
million  tons.  The  Canadian  authorities  are  clearly  well  advised 
in  endeavoring  to  improve  the  communication  of  such  a  traffic  with 
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the  sea  viti  the  St.  Lawrence,  and  the  results  oi  the  surveys  of 
the  Georgian  canal   will  be  awaited  with   interest. 

The  Soulanges  canal,  which  we  visited,  forms  part  of  the  St. 
Lawrence  navigation.  It  is  14  miles  long  and  has  five  locks,  with 
a  total  rise  of  84  ft.  The  locks  are  280  ft.  by  4;")  ft.,  with  15  ft. 
of  water  on  the  sills.  The  locks  and  sluice-gate  mechanism  are 
operated  by  electric  motors,  and  the  locks  can  be  filled  in  five  or  six 
minutes,  through  cast-iron  pipes  30  in.  in  diameter,  passing  through 
culverts  in  the  side-walls.  The  breadth  of  the  canal  at  the  bottom 
is  100  ft.,  and  at  the  water-surface  164  ft.  About  .C  1,350,000  has 
been  spent  upon  its  construction  and  equipment.  The  electrical 
equipment  is  worked  by  water-power,  the  head  being  20  ft.;  the 
total  output  is  about  530  k.w.  The  canal  is  lit  by  219  2,000-candle- 
power  arc-lamps,  placed  480  ft.  apart,  so  that  the  navigation  pro- 
ceeds night  and  day.  Electric  power  is  also  used  to  operate  locks 
and  bridges.  There  are  seven  bridges  of  180  ft.  span,  each  weigh- 
ing about  100  tons. 

Another  work  of  which  we  had  particulars  given  us  by  the 
Resident  Engineer  as  we  passed  near  its  route,  was  the  Richelieu 
and  Trent  canal,  which  will  join  Georgian  bay  on  Lake  Huron  to 
Lake  Ontario.  The  route  is  about  200  miles  long,  about  20  miles 
being  canal.  It  embraces  a  hydraulic  lift-lock,  140  ft.  by  33  ft. 
by  8  ft.,  the  rise  being  65  ft.  The  fundamental  idea  of  the  pro- 
moters is  to  bring  grain  and  other  freight  in  large  lake  steamers 
to  Georgian  bay,  then  to  tranship  into  barges  of  considerable  size 
which  will  pass  through  the  canal  to  a  sheltered  port  on  Lake 
Ontario,  from  which  place  groups  of  barges  would  be  towed  to 
Montreal,   and    their   cargoes   transferred   to   ocean-going   ships. 

As  to  the  St.  Lawrence  itself  the  navigable  channel  to  Mon- 
treal for  large  ships  has  a  minimum  width  of  300  ft.,  extending 
to  550  ft.  at  the  curves;  and  it  is  expected  that  a  depth  of  30  ft. 
throughout  will  be  obtained  next  summer.  Extensive  works  are 
also  in  progress  for  the  improvement  of  the  port  and  for  increased 
accommodation  for  large  ships. 


The  Chicago  Freight  Terminals  of  the  Chicago  &  North-Western. 


The  Traveling  Engineers'  Convention. 


The  Traveling  Engineers'  Association  held  its  thirteenth  annual 
convention  at  the  Cadillac  Hotel.  Detroit,  Mich.,  on  the  four  days 
from  September  12  to  15,  inclusive.  The  attendance  was  210  mem- 
bers, the  largest  in  five  years.  President  J.  D.  Benjamin  was  in 
the  chair,  and  in  his  address  urged  that  the  closest  co-operation  be 
maintained  between  the  traveling  engineers  and  the  enginemen  and 
the  officers  of  the  transportation  department  In  order  to  secure  the 
maximum  results  from  each  and  every  locomotive.  Referring 
to  new  devices  to  improve  the  performance  and  efficiency  of  locomo- 
tives, special  mention  was  made  in  favorable  terms  of  superheated 
steam  and  of  mechanical  stokers.  The  association  was  declared  to 
be  in  healthy  condition  and  steadily  growing. 

The  Secretary  reported  71  additions  during  the  year  and  a 
present  membership  of  532.  The  Treasurer's  report  showed  total  re- 
ceipts for  the  year  of  $2,531,  and  a  balance  on  hand  of  $500. 

Hon.  John  B.  Corliss,  Congressman  from  Michigan,  addressed 
the  convention  during  its  first  session. 

Abstracts  of  some  of  the  papers  discussed  at  the  convention 
will  be  found  in  this  issue,  and  others  will  be  given  from  time  to 
time.  The  present  officers  were  re-elected.  A  committee  on  sub- 
jects for  the  next  convention  was  appointed,  and  will  report  during 
the  year.     The  next  meeting  will  be  at  Chicago. 

EXHIBITS. 

American  Locomotive  Equipment  Co.,  Chicago. — Klueprluts,  catalogues, 
etc.,  showing  the  Wade-Nicholson  hoUow-aich  for  locomotives,  the  Sarver 
valve,  etc. 

Webb  C.  Ball  Watch  Co.,  Cleveland,  Ohio. — Ball  official  standard  rail- 
road watches. 

S.  F.  Bowser  &  Co.,  Fort  Wayne.  Ind. — The  Bowser  oil  cabinet,  sSlt-meas 
uring  pump-tank,  etc.,  and  prints  and  catalogues  showing  proper  equipment 
of  oil  bouses. 

Crandall  Packing  Co..  Palmyra,  N.  Y. — Samples  of  throttle-valve  and 
air-pump  packing,  catalogues,  etc. 

Crane  Co..  Chicago.-Xhe  Crane  locomotive  safety  valve  and  removable 
spring  disc  :    also  globe  and  angle  valves. 

Detroit  Lubricator  Co.,  Detroit.  Mich. — Three  sizes  of  bull's-eye  type  lubri- 
cators, No.s.  21,  31,  and  41,  of  three,  four  and  five  feeds  ;  also  sectional  lubri- 
cator to  show  construction. 

Detroit  Seamless  Steel  Tubes  Co.,  Detroit,  Mich. — Samples  of  locomo- 
tive boiler  tubes. 

.Toseph  Dixon  Crucible  Co..  .lersey  City,  N.  .T. — Dixon  graphite  products 
for  locomotives,  including  air-brake  and  triple  valve  grease ;  also  polishing 
graphite   for   locomotive   front-ends   and  lubricating  graphite. 

Fuel  Protector  Co..  .Jackson.  Mich. — Catalogues  showing  the  application 
of   this  company's  fuel   protector. 

Garlock  Packing  Co..  Palmyra.  N.  Y. — Air-pump  and  throttle-valve  pack- 
ing.      Metal  packing  for  locomotive  piston  rods. 

Jenkins  Bros.,  New  York. — Jenkins  gasket  tubing  for  steam  joints,  Jen- 
kins' '96  packing,  etc. 

Michigan  Lubricator  Co..  Detroit,  Mich. — "The"  Bull's-eye  flve-feed  lu 
bricators  for  superheater  boilers  for  balanced  compound  locomotives :  also 
four-feed,  triple-feed  and  double-feed  lubricators. 

Steel  Mill  Packing  Co..  Detroit.  Mich. — Samples  of  "Safety"  plastic 
metallic  packing  for  locomotives  and  stationary  engines. 


The  longest  railroad  route  in  India,  from  Bombay  to  Calcutta, 
is  1,401  miles  long,  made  up  of  parts  of  different  railroads.  Over 
this  route  there  is  one  through  train  daily,  which  takes  45  hours, 
going  thus  31  miles  an  hour.  The  fastest  Indian  train  runs  from 
Calcutta  to  Allahabad,  564  miles,  in  16  hours,  or  35  miles  an  hour. 


(Continued  from  page  252.) 

It  is  easy  to  see  that  to  assemble  the  cars  from  the  different 
freight  houses  into  trains  and  to  get  the  trains  out  of  Chicago  and 
on  their  respective  divisions  is  no  simple  matter.  The  task  is 
further  complicated  at  present  by  track  elevation  which  is  under 
way  in  the  Western  avenue  yards.  Ordinarily  these  are  the  clas- 
sification yards  for  the  Galena  division  and  trains  over  that  divi- 
sion are  made  up  there,  but  owing  to  the  elevation  work  this  for 
the  past  few  months  has  had  to  be  done  at  40th  avenue,  though  in  a 
few  cases  trains  run  directly  out  of  Wood  street.  As  already  ex- 
plained, the  State  street  house  and  the  Grand  avenue  house  which 
are  in  the  same  general  section  of  the  city,  handle  practically  all 
1.  c.  1.  freight  in  and  out  for  the  Galena  division,  and  for  the  Wis- 
consin and  Michigan  divisions  respectively.  Loaded  cars  from  State 
street  run  straight  west,  normally  to  Western  avenue,  at  present  to 
40th  avenue,  where  they  are  made  up  into  trains.  From  Grand 
avenue,  on  the  other  hand,  loaded  cars  run  out  via  Clybourn  Junc- 
tion and  the  Wisconsin  division  to  Mayfair,  thence  south  I  except 
three  trains  which  run  solid  from  Grand  avenue)  to  40th  avenue, 
where  they  are  classified  into  trains  for  the  road.  This  seems  a 
roundabout  course  but  is  necessary  in  order  to  relieve  the  most 
crowded  section  of  the  road. 

Cars  are  transferred  between  all  the  different  yards  and  freight 
houses  in  the  Chicago  terminal  by  transfer  trains.  Each  of  these 
has  a  crew  of  five  men,  engineer,  fireman,  conductor  or,  as  he  is 
called,  engine  foreman,  and  two  brakemen.  There  are  16  such  trans- 
fer crews.  The  transfer  trains  cover  all  parts  of  the  terminal.  All 
transfer  switching  is  reported  on  the  accompanying  form   (Fig.  7). 

There  are  seven  regular  time  freights  westbound  on  the  Galena 
division:  first  119,  second  119,  117,  121,  first  127,  second  127  and 
113.  First  119  is  the  Denver  and  Pacific  Coast  freight,  and  runs 
directly  out  of  Wood  street.  It  takes  merchandise,  perishable 
freight  and  livestock  from  Chicago  for  Peoria,  111.;  merchandise 
for  the  Anamosa  line  and  from  Carroll  to  Audubon,  and  merchan- 
dise, perishable  freight,  livestock  and  coarse  time-freight  for  and 
via  the  Union  Pacific.  Second  119  is  made  up  at  State  street  yard 
and  takes  the  cars  from  State  street  and  the  surplus  from  Wood 
and  Sixteenth  streets.  It  carries  merchandise,  perishable  freight, 
livestock  and  coarse  time-freight  for  and  via  Carroll,  including  the 
Sioux  City  division  west  of  Carnarvon  and  Arcadia  to  Logan  in- 
clusive, for  and  via  Council  Bluffs,  and  for  and  via  Missouri  Valley, 
including  Omaha  local.  No.  117,  the  Iowa  Time  Freight,  runs  out 
of  Wood  street.  These  three  trains  and  No.  121,  the  Illinois  & 
Northern  Iowa  Freight,  are  given  not  to  exceed  1.050  tons  out  of 
Chicago.  They  are  due  to  leave  40th  avenue  for  the  road  between 
6.39  (first  119)  and  7.25  (121).  The  other  three  time-freight  trains 
on  the  Galena  division  are  first  and  second  127,  Iowa  Time  Freights, 
which  leave  40th  avenue  at  12.10  and  12.20  a.m.,  and  113,  a  new 
train  created  August  20,  another  Iowa  Time  Freight,  which  leaves 
at  12.45  in  the  afternoon  and  takes  cars  for  points  west  of  the  Mis- 
sissippi river  from  Chicago,  taking  coarse  time-freight  in  prefer- 
ence. Before  finally  making  up  113  in  the  40th  avenue  yards  the 
yardmaster  at  Chicago  is  advised  by  the  despatcher  of  the  number 
of  tons  of  time-freight  to  be  picked  up  at  "J.  N."  tower  (between  Mel- 
rose Park  and  Elmhurst)  where  there  is  interchange  with  the  Chi- 
cago Junction,  Chicago  Terminal  Transfer  and  Indiana  Harbor  belt 
lines,  and  at  West  Chicago  and  De  Kalb.  He  then  makes  up  the 
train  so  that  the  tonnage,  including  cars  picked  up  at  those  points, 
will  not  exceed  1,350  tons.  With  the  exception  of  the  two  trains 
which  run  out  of  Wood  street,  all  Galena  division  trains  are  regu- 
larly made  up  at  Western  avenue,  but  at  present  at  40th  avenue, 
owing  to  the  track  elevation  work. 

On  the  Wisconsin  division,  581.  the  Minnesota  Time  Freight, 
corresponds  to  119  on  the  Galena  division.  It  runs  directly  out  of 
Grand  avenue,  leaving  at  8.09  p.m.,  and  takes  time-freight  for  points 
on  the  Madison  division  between  Elroy  and  Winona  and  for  all 
points  west  of  Winona,  and  local  merchandise  for  points  on  the 
northern  Wisconsin  division  between  Janesville  and  Oakfield  and 
fills  out  if  necessary  with  through  loads  for  this  territory.  At  May- 
fair.  No.  581  picks  up  cars  of  perishable  goods  from  the  40th  avenue 
yards.  The  first  St.  Paul  Time  Freight.  1st  No.  583,  takes  time- 
freight  from  Grand  avenue.  Wood  street.  Sixteenth  street  and  40th 
avenue  for  and  via  Elroy.  Wis.;  also  time-freight  for  Madison  or 
points  west.  Second  No.  583  takes  all  time-freight  for  or  via  Elroy 
that  cannot  be  handled  on  first  No.  583,  local  merchandise  for 
Beloit,  Harvard  and  points  on  the  Kenosha  division  between  Har- 
vard and  Kenosha,  and  fills  out  with  through  loads  tor  this  terri- 
tory. It  also  takes  time-freight  for  points  west  of  Elroy  received 
too  late  for  No.  581  or  which  that  train  cannot  handle.  There  is 
another  time-freight  (No.  585)  on  this  division.  With  the  exception 
of  No.  581,  all  these  trains  are  made  up  at  40th  avenue,  whence  they 
run  north  to  meet  the  Wisconsin  division  at  Mayfair. 

On  the  Milwaukee  division,  287,  the  Iron  Range  Time-Freight, 
which  runs  directly  out  of  Grand  avenue,  is  the  corresponding  fast 
train  to   119  and   581   on   the  other  two   divisions.    Like   all   the 


278 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  12. 


through  Milwaukee  divisiou  freight  trains,  it  runs  over  the  cui-off 
or  third  track  to  Lake  Bluff.  It  takes  all  time-freight  from  Urand 
avenue  for  points  on  the  northern  Wisconsin  division  between 
Fond  du  Lac  and  Green  Bay  and  for  points  on  the  Peninsula  divi- 
sion between  Green  Ba.v  and  Crystal  Falls  via  Powers  and  time- 
freight  for  points  on  the  Ashland  division  between  Lake  Shore 
'  ■  notion  and  Kaukauna,  besides  picking  up  at  Milwaukee  time- 
:?ht  for  points  on  the  Peninsula  division  between  Green  Bay  and 
^iysial  Falls.  No.  289,  the  Copper  Range  Time-Freight,  carries 
time-freight  from  Wood  street,  Sixteenth  street,  40th  avenue  and 
Grand  avenue  for  points  on  the  Northern  Wisconsin  division.  Pond 
du  Lac  to  Green  Bay,  all  stations  on  the  Ashland  divisiou  north 
of  Oshkosh  and  stations  on  the  Peninsula  division.  Green  Bay  to 
Michigamme,  and  picks  up  time-freight  for  Milwaukee  for  stations 
on  the  Peninsula  division  between  Powers  and  Michigamme.  Other 
time-freight  trains.  Nos.  285.  281  and  283,  all  Milwaukee  Freights, 
are  made  up  at  4(Hh  avenue.  The  only  train  on  this  division  other 
than  No.  287  which  is  made  up  at  Grand  avenue  is  No.  731,  a  way 
freight  which  runs  via  Clybourn  Junction,  Mayfair  and  the  Evans- 
ton  cut-off  to  Milwaukee. 


forces  to  return  to  Western  avenue,  leaving  the  40th  avenue  yard 
for  the  Wisconsin  and  Milwaukee  divisions  alone,  as  before.  In 
considering  the  present  arrangement  of  the  yard  it  will  be  simpler 
to  speak  of  these  two  divisions  together  as  the  Wisconsin  division, 
which,  as  already  explained,  they  are  called  on  working  time-tables. 
The  plan  shows  the  normal  operation  of  the  yard  when  it  is  occu- 
pied by  the  Wisconsin  division  only.  As  the  plan  shows,  the  yard 
is  built  on  a  double  curve,  at  the  south  end  of  which  is  the  junc- 
tion with  the  Galena  division  and  at  the  north  end  the  beginning 
of  the  freight  connection  to  Mayfair.  West  of  this,  but  not  shown 
on  the  plan,  are  the  yards  of  tne  Belt  Railway  of  Chicago.  On 
the  southwest  side  of  the  yard  are  the  extensive  West  Chicago  shops, 
one  of  the  largest  railroad  shop  plants  in  the  country.  The  odd 
numbered  tracks  are  on  the  north  side  and  the  even  numbered  on  the 
south  side  of  the  yard.  Under  the  present  temporary  arrangement  the 
Galena  division  occupies  tracks  41  to  85  (odd  numbers),  the  Wiscon- 
sin division  retaining  tracks  1  to  39  (odd  numbers)  and  2  to  70  (even 
numbers).  Tracks  67,  69  and  71  are  Galena  division  receiving 
tracks  for  road  trains  and  transfers.  Tracks  1,  3,  5  and  7  serve 
the   same   purpose   for   the  Wisconsin   division.     Tracks  48  and  50 


Chicago  &   North  Western  Railway  Co. 


SWITCHMEN'S  TRANSFER  TfllP  REPORT. 


OUT  TRIP. 


Foreign  Road  or  Vurd) 


(Forelb'n  Road  or  Yard.) 


mSTBUCTIONS. 

Foremen  of  engines  must  fill  out  this  blank  for  each  trip 
made  to  and  from  a  foreign  road  or  between  different  yards  of 
this  Company. 

All  blank  spaces  provided  hereon  must  be  filled  out. 

The  initials  and  number  of  each  car  handled,  whether 
empty  or  lo:Hk'd.  and  the  track  or  road  from  and  to,  must  be 
entered  in  the  space  provided  therefor. 

All  delays  must  be  entered  hereon,  giving  full  particulars 
in  each  case  as  to  time  delayed  and  the  cause  of  same. 

When  runs  are  made  hauling  full  trains  in  each  direction, 
one  blank  will  be  used  for  the  out  trip  and  another  for  the  in 


irip. 


At  the  end  of  each  trip  this  report  must  be  sent  to  the  Agent. 


CIVE   FULL   PARTICULARS. 


Delayed . 


Chicago,  _ 


^Engine  No 


1 

CAR  INITIAL 

CAR  NO. 

EMPTY 
X 

FROM 

TO 

Fig.  7 — Transfer  Switching  Report. 


Thus  with  the  exception  of  the  two  trains  on  the  Galena  divi- 
sion, which  run  out  of  Wood  street,  and  three  trains,  one  on  the 
Wisconsin  and  two  on  the  Milwaukee  division,  which  run  out  of 
Grand  avenue,  all  freight  trains  are  at  the  present  time  made  up 
at  the  40th  avenue  yards. 

A  plan  of  the  40th  avenue  yard  is  shown  in  Fig.  8.  This  is 
the  largest  of  the  North-Western's  yards  in  Chicago,  having  a  little 
over  30  miles  of  track  and  a  capacity  of  5,000  cars.  It  was 
built  in  1890  and  up  to  1902  extended  only  to  the  points  "X" 
and  "X"  marked  on  the  plan.  In  that  year  four  new  tracks  were 
built  t)n  each  side  of  the  yard  to  the  points  "Y"  and  "Y."  Last 
year  the  20  tracks  on  the  north  side  of  the  yard  and  the  eight  on 
the  south  side  were  added.  Normally  40th  avenue  is  exclusively 
the  yard  of  the  Wisconsin  and  Milwaukee  divisions.  In  April,  when 
track  elevation  work  was  begun  at  Western  avenue,  it  was  neces- 
sary to  temporarily  transfer  the  classification  work  for  the  Galena 
division  to  some  other  place  and  a  part  of  the  40th  avenue  yard 
was  turned  over  to  the  use  of  the  Galena  division.  It  is  expected 
that  during  September  it  will  be  rossible  for  the  Galena  division 


are  used  for  cars  coming  to  or  going  from  the  Belt  Railway.  The 
car-to-car  transfer  tracks  are  used  for  shifting  coal,  lumber,  furni- 
ture and  other  freight  from  disabled  cars  to  other  cars,  and  also 
for  trans-shipping  certain  freight  destined  for  the  far  west  from 
cars  of  eastern  roads,  which  it  is  not  desired  to  send  so  far  away 
from  home.  When  a  train  from  the  road  runs  in  onto  one  of  the 
receiving  tracks  it  is  chalk-marked  by  a  marker  according  to  the 
destination  of  each  car  on  the  waybill.  This  is  done  at  40th  ave- 
nue by  a  number  system.  Instead  of  writing  "Wooq  St."  on  a  car, 
the  marker  simply  writes  the  figure  4.  Similarly  the  figure  2 
stands  for  the  delivery  to  the  Belt  and  the  figure  5  for  Western 
avenue.  In  general,  cars  for  the  following  roads  are  delivered  to 
the  Belt  Railway  at  40th  avenue:  Atchison,  Topeka  &  Santa  Pe; 
Chicago  &  Eastern  Illinois;  Chicago  Great  Western;  Monon  (C, 
I.  &  L. ).  Erie,  Grand  Trunk.  Michigan  Central  (except  perishable), 
Wabash  and  Wisconsin  Central.  Cars  for  other  Chicago  trunk  lines 
as  a  general  rule  go  to  Wood  street  for  transfer.  At  the  west  of 
the  plan  are  shown  two  main  tracks  which  may  be  used  in  emer- 
gencies as  passenger  main  tracks.     In  such  a  case  Galena  division 
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,ssenger    trains    would    be    sent   out   of    Chi- 
'go  by  way  of  Clybourn  Junction  and  May 

'"^  The    wood   street   yard,    shown   in   Fig.   9. 
ras  built  in  1892  when  poling  yards  were  in 
ogue      M  that  time   the   north   track   shown 
"The  plan  next  to  the  C,  &  N  -W.  -e^tbomu 
Lin  track  was  used  as  the  P°""S^'f,J^^- .^td 
,resent,  poling  no  longer  ben.g  used,  the  >au^ 
«   an    ordinary    '•break-up"    yard.      The    plan 
Lws    the    situation    of    the   yard    .elat.ve     o 
her  railroads.     On  the  north   are   the   main 
racks   and   a   yard   of   the    Chicago    Terminal 
rransfer  Railroad   and  on  the  south  the  main 
Ss  and  a  yard  of  the  Chicago.  Burlington  & 
Quincv.     This  relative  position  of  ^acl-s  con 
Um"es  east  two  miles  to  the   Sixteen  hstree^ 
freight  house.    The  markings  on  t^^  Pl^n  show 
the  general  arrangement  and  operation  of  the 
ard     The  method  of  handling  cars  through  the 
freight  house  has  already   been   described.     A 
snec-ial  track  is  set  aside  for  the  cars  of  each 
n'te'^hanging   foreign   road.    ;V^en   there   are 
enough  cars  for  a  foreign  road  for  a  tnp   U^ey 
are  handled   by   transfer   train  to   the   foreign 
road      For  example,  a  train  for  the  Baltimoie 
kohio  is  usually  hauled  out  of  the  yard  every 
night     The  wood  street  yard  has  a  capacity  of 
•'  9IIII  cars  and  about  17  miles  of  track. 
"■'"  Between  Melrose  Park  and  Elmhurst  a  new 
yard  (Fig   10^  is  being  built  as  part  of  a  much 
more  extensive    future    plan.      This    is    on    a 
^ra'gbt  and  level  stretch  of  track  about  a  mile 
^nd  three-auarters  long.     The  yard   shown  on 
the    man    represents   the   work   which   ^lU   be 
done  this  year.     With  the  exception  of  the  tvso 
original  main  tracks,  this  is  all  new  w-ork  since 
this  spring.     Melrose  Park  station  is  a  short 
distance  east  of  the  end  of  the  map  and  Elm 
hu  St  Ts  about  a  mile  west  of  the  west  end^ 
At  the  ea^t  end  of  the  yard  there  is  to  be  a 
connection  on  each  side  with  the  Chicago  June-         - 
Uon  Railway  and  the  other  two  belt  Lnes  which 
run  over  its  tracks.     This  is  a  road  yard  and 
n  considering  its  plan  it  must  be  remetnber  d 
mat    the    North-western    runs    its    trains    left- 
handed.     The  entrance  to  the  -f  "--^^J-^ 
is  a  ladder  track  running  into  19  5 aid  tracks. 
At  a  point  not  very  far  west  of  the  ladder  track 
these  divide  into  two  groups  of  l»/°f/  ™t 
respectively.     At   the    crossing   of   the   Present 
highway,  which  is  to  be  sufficiently  elevated,  it 
fs   proposed   to   build   eventually   a  ;^estbound 
hump  and  fill  the  space  to  the  west,  south  ot 
the  present  main  line,  with  a  ^^l^^ ^J''^"''^^ 
classification  yard.     The  proposed  plan  for  the 
eastbound  tracks  is  similar.  The  eastbound  hump 
will  probably  be  placed  near  the  scales  sho^n  on 
the  plan  near  the  middle  of  the  yard.    The  re- 
ceiving tracks  at  the  west  end  will  then  be  add- 
ed to  and  a  number  of  additional  classification 
tracks  built  at  the  east  end.    When  the  yard  is 
finally  completed  according  to  the  proposed  plan 
H  will  have  a  capacity  ot  at  least  4,000  cars. 
These  plans,  of  course,  are  not  all  definitely  de- 
cided  on.   but   suggest    possible    developments. 
The  yard  which  is  being  built  this  year  is  to 
have  IT  miles  of  track  and  a  capacity  of  2,000 
.•ars     Here  will  be  set  out  empty  cars  for  the 
three  belt   roads   already   mentioned   and   dead 
freight  awaiting  delivery.    The  eastbound  yard 
will  also  relieve  the  congestion  within  the  city 
by  handling  the  large  shipments  of  gram  from 
the  west  which  often  come  very  much  bunched 
together,  as  many  as  1,200  cars  of  grain  some- 
times coming  in  over  the  Galena  division  within 
two    davs'    time.      A    mechanical    interlocking 
plant  is"  to  be  erected  at  the  Elmhurst  end  and 
a  Taylor  all-electric  plant  in  the  middle  of  the 
yard      It  is  desired  to  finish  the  work  shown 
in  the  plan  before  the  first  of  October.    A  force 
of  1250  laborers   is  at  work  and  every  eftort 
is  being  made  to  hurry  the  yard  to  completion. 
The  yard   forces  employed  in  the  Chicago 
terminal   district  include   about   700   men.     Of 
these   about  250  are  enginemen  (switching).  On 
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a  basis  of  Im  hours'  seivice  equaling  an  "en- 
gine." there  are  li).5  engines  worlied  in  the 
terminal  territory.  Of  these,  (io  work  days  and 
4.5  work  nights.  This  requires  about  70  actual 
engines,  including  those  in  the  shops  at  any 
one  time.  The  engine  crews  consist  of  an  en- 
gineman,  fireman  and  three  or  sometimes  four 
switchmen  to  each  engine.  There  are  24  yard- 
masters  employed  (including  general  yardmas- 
ters,  yardmasttrs  and  assistant  yardmasters). 
40  switch  tenders  and  80  yard  clerks  or  mark- 
ers. In  the  40ih  avenue  yard  there  are  34  en- 
gine crews,  17  working  days  and  17,  nights. 
Eight  of  the  16  transfer  crews  work  out  of  40lh 
avenue.  The  Wisconsin  division  yard  force  there 
is  composed  of  one  general  yardmaster,  11  yard- 
masters  and  assi.stant  yardmasters,  24  yard 
clerks,  four  train  clerks  and  eight  switch  ten- 
ders. This  includes  both  day  and  night  forces. 
It  does  not  include  the  oflRce  force  (five  men) 
of  the  Trainmaster  of  Freight  Terminals,  whose 
office  is  in  the  former  40th  street  depot  shown 
on  the  map  at  the  junction  of  the  40th  avenue 
yard  with  the  Galena  division,  nor  the  agent's 
force  at  40th  avenue,  which  includes  18  general 
(bill)  clerks,  whose  whole  time  is  taken  up  in 
billing  out  the  cars. 

In    the    Chicago    territory    the    Chicago    & 
North-Western    pafticipates    in    the    reciprocal 
switching  agreement.     This  is  an  arrangement 
between  the  railroads  on  non-competitive  busi- 
ness for  a  uniform  switching  charge  of  $3  a  car. 
For  instance,  the  North-Western  will  switch  a 
car  from  New  Orleans  for  the  Illinois  Central 
to  one  of  its  industries  at  that  rate.     If,  how'- 
ever,  the  Illinois  Central  delivers  to  the  North- 
Western  a  car  from  some  point  in  Iowa  reached 
by  the  North-Western,  the  reciprocal  rate  does 
not  apply,  but  a  rate  of  from  $6  to  $8  a  car  is 
charged.    Thus  the  location  of  Industries  deter- 
mines  the   routing   of  much   competitive   busi- 
ness.    A   Milwaukee   firm,   for   example,   which 
ships   to  an  industry   in   Chicago   reached  only 
by    the    North-Western    would    hardly    find    it 
profitable  to  ship  by  any  other  line.     If  it  should 
ship  by  the  Chicago,  Milwaukee  &  St.  Paul,  the 
$6  to  |8  switching  rate  would  apply,  and  this 
would  make   the  total   rate  very  much  higher 
than  the  rate  by  the   North-Western.     The  fa- 
vorable  situation  therefore  of  the   North-West- 
ern, which  was  the  first  road  into  Chicago  and 
in  a  sense  had  its  choice  in  locations,  is  effec- 
tive in  directly  giving  to  it  a  large  amount  of 
what  would  otherwise  be  competitive  business. 
Ordinarily  there  are  regular   published  switch- 
ing rates  between  all  points  in  the  terminal  dis- 
trict, from  a  minimum  of  $3  a  car  between  near- 
by   points   to    $8    a   car    for    switching    to    Des 
Plaines.     In  such  service  the  Chicago  &  North- 
Western  does  not  receive  freight  as  a  common 
carrier,  but  acts  simply  as  the  agent  of  the  com- 
pany or  party  from   whom   the  property   is  re- 
ceived  to   perform   the  switching   service   only. 
Just  at  present,  owing  to  the  extra  congestion 
caused    by    the   track    elevation,    these   regular 
switching    rates    have    been    annulled    and   the 
company    endeavors   to    do    as    little   switching 
service  as  possible.     To  take  the  place  of  the 
switching  tariff    between    points    such    as    Des 
Plaines,  Mayfair  or  Evanston,  a  regular  freight 
tariff  was  issued  July  16,  giving  the  rates  per 
100   lbs.  for  car   load   lots  of  different  commo- 
dities  between   Chicago  and   30    such   outlying 
switching  points.     These  vary  from   514   cents 
per    100    lbs.    on    granite    and    marble,    with    a 
minimum  weight  of   28.000   lbs.,   to  1  cent  per 
100  lbs.  for  cinders,  slag  and  paving  brick,  with 
a  minimum   weight  of  60.000  lbs.     The  rate  of 
$3  a  car  for  car-load  freight  between  the   rail- 
roads in  the  reciprocal  switching  agreement  and 
industries  which  have  their  own  private  tracks 
on   the   North-Western's   terminal,  still  applies. 
When  such  interchange  is  with  belt  lines  there 
is  an  additional  charge  of  $3  a  car  to  cover  the 
belt  charge  on  loaded  and  empty  cars. 

With   the  completion  of  the  final  plan   for 
the  Melrose  Park  yards  the  Chicago  &  North- 
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Western  will  have,  altliough  pvobaljly  a  crowded,  yet  an  effective 
system  of  terminal  arrangemeiils  in  Chicago.  Unfortunately,  in  the 
central  part  of  the  city  it  is  almost  impossible  to  handle  the  existing 
business.  Land  i.s  so  costly  that  the  present  arrangements  will  prob- 
ably be  nsed  until  such  time  as  increased  traffic  makes  it  absolutely 
necessary  to  increase  facilities  at  whatever  cost.  The  comple- 
tion of  the  track  elevation  work  and  of  the  Melrose  Park  yard 
should  greatly  relieve  mo.st  parts  of  Uie  Chicago  terminal.  It 
is  then  planned  to  make  up  and  separate  all  Galena  division 
freight  trains,  with  the  exception  of  the  regular  time-freight 
trains,  outside  the  city,  thus  relieving  to  a  very  great  ex- 
tent the  Western  avenue  yard.  The  40th  avenue  yard,  relieved 
of  its  temporary  occupancy  by  the  Galena  division,  seems  capable 
for  some  time  at  least  of  handling  the  business  of  the  Wisconsin 
and  Milwaukee  divisions.  The  completion  of  the  air  line  low-grade 
third  and  fourth  tracks  all  the  way  to  Milwaukee  will  divert  most 
of  the  freight  and  through  passenger  traffic  from  the  present  Mil- 
waukee division,  which  will  be  left  free  to  handle  the  increas- 
ingly large  suburban  business.  If  all  freight  trains  from  those  two 
divisions  had  to  run  directly  into  Grand  avenue  it  is  doubtful  it 
the  road  could  be  successfully  operated,  but  by  the  present  system 
of  bringing  such  trains  into  the  city  by  the  back  door,  the  situation 
has  been  greatly  relieved.  What  will  happen  to  the  terminals  of 
any  of  the  Chicago  roads  if  the  city  and  the  traffic  keep  on  growing 
as  they  have  for  the  past  20  years  is  problematical,  but  whatever 
changes  are  to  come,  the  Chicago  &  North-Western  cannot  fail  to 
profit  by  its  present  exceptionally  favorable  terminal  situation. 


positions  of  responsibility,  apparently  are  frightened  by  the  dangers 
which  it  would  involve,  and  this  accounts,  in  large  part  at  least,  for 
the  numerous  postponements.  The  present  Minister  of  Public 
Works,  Gauthier,  has  recently  promised  to  report  on  the  result  of 
his  negotiations  with  the  companies  next  October. 


American    Locomotive   Company. 


The  Loree-Patenall  Semaphore. 


The  Loree-Patenall  semaphore,  which  is  spoken  of  in  another 
column  of  this  paper,  and  which  is  of  interest  at  the  present  time 
by  reason  of  the  active  discussion  of  the  upward  inclination  which  is 
now  going  on,  was  designed  two  years  ago  (patented  July  21.  1903). 
by  Messrs.  L.  F.  Loree,  then  President  of  the  Baltimore  &  Ohio,  and 
F.  P.  .1.  Patenall.  Signal  Engineer  of  that  company.  The  spectacle 
casting,  as  shown  in  the  accompanying  engraving,  is  so  designed  as 
to  cause  the  signal  to  return  to  the  stop  position  whenever  it  is  re- 
leased or  disconnected  or  broken,  without  the  aid  of  a  counter- 
weight.    Accumulations  of  snow  or  ice  on  the  blade  or  casting  will. 


The  report  for  the  year  ending  June  30,  1905,  being  the  fourth 
year  of  the  company's  existence,  shows  gross  earnings  of  $24,150,201, 
"a  decrease  of  $8,918,550  as  compared  with  1903-1904.  This  falling 
off  was  expected,  and,  indeed,  warning  was  given  of  it  in  the  report 
for  last  year.  The  reason  is  the  depression  in  general  business 
which  existed  throughout  the  country  from  the  fall  of  1903  to 
the  fall  of  1904.  this  affecting  particularly  the  amount  of  rail- 
road equipment  ordered  during  that  period.  It  must  be  understood 
that  up  to  June  20.  1904,  the  company  was  working  on  old  orders 
received  prior  to  this  depression,  so  that  the  effects  of  it  did  not 
show  in  the  report  for  that  year,  but  are  evident  in  the  dimin- 
ished output  during  the  tiscal  year  just  closed.  The  manufacturing, 
maintenance  and  administrative  expenses,  $19.79^,533,  show-  a  cor- 
responding decrease.  $7,608,452,  making  the  net  earnings  $4,353,668. 
a  decrease  of  $1,310,098.  As  in  former  reports,  this  figure  for 
expenses  includes,  besides  the  direct  cost  of  manufacture,  all  indi- 
rect charges  against  production,  a  depreciation  charge  of  20-  per 
cent,  of  the  book  value  of  patterns,  dies,  etc.,  and  an  adjustment 
of  the  original  price  of  material  in  stock  to  its  present  market 
value.  The  interest  on  bonds  of  constituent  companies,  bills  pay- 
able, etc..  amounted  to  $112,186,  and  the  regular  7  per  cent,  divi- 
dend on  the  $25,000,000  preferred  stock,  to  $1,750,000,  leaving  a 
surplus  of  $2,491,481.  The  investment  in  the  Montreal  works 
amounted  to  $1,883,557,  which  sum  was  charged  against  income, 
instead  of  capital  account,  although  it  resulted  in  a  permanent 
addition  to  property.  The  net  surplus  was,  therefore,  $607,924. 
During  the  year  there  were  additions  and  betterments  to  the 
amount  of  $598,204,  which  have  been  charged  against  the  extra- 
ordinary improvement  and  betterment  fund  of  $1,000,000  created 
in  1904  out  of  the  current  surplus  of  that  year.  The  general  bal- 
ance sheet  shows  as  assets:  Cost  of  property,  $45,657,081;  securi- 
ties owned,  $3,448,131:  convertible  assets,  $14,680,611;  liabilities: 
preferred  stock,  $25,000,000;  common  stock,  $25,000,000:  bonded  debt, 
of  constituent  companies,  $1,237,500;  current  liabilities  $6,851,507; 
extraordinary  improvement  and  betterment  fund,  $401,796,  and  profit 
and  loss.  $5,420,019.  The  most  important  financial  transaction  of 
the  fiscal  year  just  ended  was  the  purchase  in  January  of  $1,962,706 
of  the  $2,000,000  capital  stock  of  the  Rogers  Locomotive  Works 
at  Paterson,  X.  J.  This  cost  is  to  be  met  from  income  account 
and  is  at  present  carried  in  the  investment  account  on  the  general 
balance  sheet.  The  report  shows  that  the  company  proposes  to 
devote  a  separate  shop  at  the  Brooks  Works  exclusively  to  the 
manufacture  of  the  electric  shovel,  and  particular  attention  is 
being  made  to  the  possibilities  of  the  development  of  the  electric 
lo<omotive,  trucks  for  electric  service,  motor  cars  and  other  power 
vehicles. 


It  is  now  some  years  since  the  French  Parliament  ordered  an 
investigation  preliminary  to  a  proposed  acquisition  by  the  state  of 
two  of  the  six  great  railroad  systems  of  the  country,  the  Western 
and  the  Orleans.  The  present  little  state  system,  consisting  chiefly 
of  lines  which  threatened  to  become  bankrupt,  between  these  two 
systems,  is  not  a  very  good  field  for  te.sting  state  management;  and 
the  acquisition  of  the  Western  and  the  Orleans  would  be  looked 
upon  as  a  preliminary  to  a  union  of  all  the  railroads  under  the 
government.     Those  who    advocate    this    policy,    when    they    reach 


The  Loree-Patenall  Semaphore. 

of  course,  increase  the  tendency  of  the  arm  to  turn  to  the  horizontal 
position,  a  stop  being  provided  to  prevent  it  from  falling  below  that 
position.  While  the  signal  i5  designed  to  be  inclined  upward  from 
the  horizontal  the  inventors  call  attention  to  the  practicability  of 
turning  it  downward  also,  thus  making  possible  the  use  of  five 
indications. 


The  Condition  of  British  Shipping.* 


We  are  now  well  into  the  second  half  of  the  shipbuilding  year, 
and  the  prospects  of  the  industry  are  not  so  bright  as  they  were 
six  months  ago.  The  amount  of  new  work  actually  on  hand  on 
the  stocks  is  not  much  above  that  of  last  year,  while  the  number 
of  orders  booked  during  the  last  four  or  five  months  have  been 
few.  This  means  that  as  the  vessels  now  on  the  stocks  leave  the 
berths  the  builders  will  have  nothing  like  as  many  to  put  in  their 
place.  Nor  is  much  contracting,  even  at  the  best  of  times,  usually 
done  in  August,  so  that  unless  there  is  a  revived  demand  in  Sep- 
tember and  October  there  will  be  a  considerable  shortfall  of  ship- 
building work  with  which  to  face  the  winter.  If  often  happens 
that  when  merchant-ship  building  is  slack  some  of  the  yards  on 
the  Admiralty  list  are  able  to  give  plenty  of  employment  on  war- 
ship building;  but  at  present,  excluding  the  Government  dockyards, 
there  are  only  150,000  tons  of  warships  in  various  stages  of  con- 
struction at  private  yards,  and  as  regards  the  Clyde  there  is  only 
one  warship  actually  on  the  stocks.  The  total  output  of  the  ship- 
yards this  year  will  be  very  large,  perhaps  larger  than  last  year; 
but  prospects  of  the  near  future  are  not  bright,  however  busy  many 
of  the  yards  and  relative  industrial  establishments  may  be  just  now. 

The  pause  in  the  demand  for  new  shipping,  which  was  so  active 
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at  the  beginning  of  the  year,  has  occurred  in  spite  of  the  fact  that 
costs  at  present  are  not  at  a  high  level.  They  have  been  lower; 
and  perhaps  even  now  they  would  be  lower  than  they  actually  are 
had  it  not  been  for  the  combination  among  the  English  and  Scotch 
steelmakers  to  keep  up  the  prices  of  ship  and  boiler  plates.  It  may 
be  admitted  that  these  prices  have  not  been  advanced  extravagantly 
— there  has  always  been  the  fear  of  American  and  German  competi- 
tion to  prevent  that— but  there  is  no  doubt  they  are  higher  than 
they  would  have  been  in  a  condition  of  free  and  open  competition. 
Still,  prices  are  not  so  high  as  to  check  buiUUng,  and  the  absence 
of  demand  for  new  cargo  vessels  must  be  attributed  to  the  de- 
pressed and  discouraging  condition  of  shipping.  We  have  little 
faith  in  the  conditions  being  improved  by  the  efforts  whi(h  ship- 
owners are  makinng  to  reduce  the  pressure  of  international  compe- 
tition. It  is  claimed  that  the  International  Association  of  Ship- 
owners engaged  in  the  North  Sea  and  Baltic  Trades  has  brought 
something  like  order  into  these  trades.  This  may  be,  but  the  Asso- 
ciation is  not,  and  can  never  be,  comprehensive,  nor  can  its  regula- 
tions be  made  compulsory. 

While  we  sympathize  entirely  with  British-  shipowners  in  the 
adversity  of  their  industry,  and  would  rejoice  if  they  could  find  a 
way  of  improving  it,  we  think  they  are  on  the  wrong  lines.  By 
such  combinations  they  are  really  playing  into  the  hands  of  their 
foreign  competitors;  just  as  they  do  when  they  sell  their  second- 
hand ships  at  low  prices  to  foreigners,  and  hasten  to  build  new 
ones  with  a  larger  expenditure  of  capital,  on  which  they  cannot 
earn  a  remunerative  return  because  they  are  undercut  in  the  freight 
market  by  their  own  discarded  ships.  What  would  be  much  more 
to  their  advantage  would  be  an  international  agreement  for  a  uni- 
versal load  line,  and  for  a  uniform  scale  of  seaworthiness,  so  that 
they  may  not  be  handicapped  by  overladen  and  imperfectly  equipped 
vessels  (with  the  consequent  economies)  sailing  under  foreign  flags. 
It  seems  to  us  that  what  British  shipowners  should  now  do  is 
to  organize,  through  the  Government  and  by  diplomatic  methods, 
an  International  Maritime  Conference  for  the  definite  settlement  of 
the  vexed  questions  of  loading  and  seaworthiness.  The  fact  that 
previous  conferences  of  the  kind  have  been  more  or  less  abortive 
should  not  deter  us  from  further  effort,  if  we  go  prepared  to  show 
that  if  a  universal  basis  be  not  established  we  shall  discriminate 
in  our  ports  against  all  vessels  which  do  not  comply  with  the  regu- 
lations which  have  been  found  to  be  necessary  and  acceptable  in  the 
case  of  British  vessels.  As  the  largest  shipowner  in  the  world,  we 
are  entitled  to  take  up  this  position,  and  if  we  insist  on  uniformity 
we  can  secure  it.  Overloading  may  or  may  not  be  so  common  on 
foreign  ships  as  is  commonly  supposed.  But  it  certainly  exists,  and 
as  long  as  it  exists  it  is  a  menace  to  human  life,  as  well  as  an 
injury  to  British  shipping  and  to  ail  shipping  conducted  on  prudent 
lines.  A  good  deal  is  to  be  said  against  the  desire  of  British  ship- 
owners for  the  Government  to  be  represented  at  the  international 
conferences  for  the  consideration  and  adjustment  of  shipowners' 
liability  in  respect  of  collisions — at  least  in  so  far  as  these  confer- 
ences have  hitherto  gone,  although  the  time  is  approaching  when 
the  Governmental  arm  may  be  intervened — but  we  know  of  nothing 
that  can  be  said  against  the  Government  taking  part,  in  a  resolute 
spirit,  in  an  international  conference  for  the  regulation  of  loading 
and  seaworthiness. 

With  regard  to  the  condition  of  shipping,  attention  may  be  re- 
called to  some  remarks  made  the  other  day  by  Mr.  M.  M.  Rodocan- 
achi,  as  Chairman,  at  the  annual  meeting  of  the  London  Marine 
Steamship  Company,  Limited:  "Abundance  of  tonnage,  and  the 
consequent  reduction  in  freights,  is  not  the  only  evil  by  which  ship- 
owners are  at  present  beset.  They  are  also  adversely  affected  by 
customs  of  the  port,  terms  of  charter,  and  general  working  arrange- 
ments, so  that  even  when  the  much-longed-for  improvement  may 
arrive  there  will  be  a  lot  of  leeway  to  pick  up.  The  depression  has 
been  so  severe  and  prolonged,  with  the  unfortunate  consequences  so 
far-reaching,  that  it  will  take  some  time  to  get  the  shipping  trade 
back  on  the  lines  of  some  years  ago."  But,  he  added,  "The  one 
gratifying  feature  is  that  the  cost  of  construction  has  ceased  declin- 
ing, and  has  come  to  a  standstill.  This  decline  in  itself  has  given 
cause  for  serious  anxiety  in  the  past.  as.  besides  bad  freights,  steam- 
ship owners  had  also  to  reckon  with  a  continued  falling  off  in  the 
value  of  comparatively  new  steamers."  We  are  not  sure  that  the 
cessation  of  decline  in  the  cost  of  construction  is  such  a  gratifying 
feature  as  is  indicated,  although  it  may  be  to  some  extent  reas- 
suring to  present  owners.  But  what  as  to  the  prospective  improve- 
ment? There  is  none,  according  to  Messrs.  H.  E.  Moss  &  Co.,  for 
these  well-known  authorities,  in  thejr  last  freight  report,  say: 
"We  are  sorry  that  we  cannot  report  any  improvement  in  the  ship- 
ping trade,  nor  can  we  see  anything  to  justify  the  belief  of  an  im- 
provement in  the  future.  There  is  too  much  seeking  tonnage  every- 
where, and  the  large  number  of  steamers  building  seems  to  us  likely 
to  prevent  any  considerable  improvement  in  freights."  On  the 
whole,  then,  it  would  seem  that,  however  much  the  decline  in  the 
orders  for  new  ships  may  be  lamented  by  shipbuilders,  and  how- 
ever much  we  may  regret  it  on  account  of  the  various  industries 
and  workers  concerned,  it  is  in  the  interest  of  the  over-burdened 
shipping  trade.     This  is  not  the  less  true  if  it  be  the  case  that 


large  cargo  steamers  now  cost  about  i;5  12s.  6d.  per  ton  of  dead- 
weight capacity  to  build,  whilst  a  good  many  of  the  steamers  now 
being  built  or  recently  launched  were  contracted  at  £5  10b.,  and 
even  down  to  £5  5s.,  per  ton,  dead-weight  capacity. 


Train  Accidents  in  the  United  States  in  August.' 


dn,  1st,  (Jrand  Rapids  &  Indiana,  Kendallville.  Ind.,  a  passenger 
train  was  derailed  at  a  derailing  switch  approaching  the  crossing 
of  the  Lake  Shore  &  Michigan  Southern,  and  the  engine  and  first 
three  tars  were  ditched.  The  engineman  was  injured  seriously 
and  13  passengers  slightly. 

dr.  3d,  Baltimore  &  Ohio.  Foustwell.  f^a..  a  passenger  train 
was  derailed  by  a  broken  rail  and  (he  baggage  car  and  smoking  car 
fell  down  a  bank.     The  conductor  and  eight  passengers  were  injured. 

re,  4th,  2  a.m..  Delaware  &  Hudson,  Sidney.  N.  Y.,  a  passenger 
train  ran  into  the  rear  of  a  preceding  freight  and  the  engineman 
was  killed.  The  freight  had  been  unexpectedly  detained  and  it  is 
said  the  flagman  did  not  go  back  far  enough.  ' 

dn.  4th.  Central  of  New  .lersey,  Bayonne,  N.  J.,  an  eastbound 
passenger  train  running  at  moderate  speed  was  derailed  at  an  un- 
finished switch  which  was  left  in  an  unsafe  position,  and  the  engine 
fell  oft  the  side  of  the  trestle«bridge,  on  which  the  accident  oc- 
curred, and  was;  partly  submerged.  The  engineman  was  killed. 
This  accident  was  reported  in  the  Railroad  Gazette  of  August  18. 

be,  6th,  Maryland,  Delaware  &  Virginia,  Centreville,  Md.,  an 
empty  engine,  accidentally  or  maliciously  started,  ran  uncontrolled 
several  miles  and  finally  collided  with  passenger  train  No.  3,  wreck- 
ing both  engines.  The  engineman  and  fireman  were  injured,  the 
former  fatally. 

xc.  6th.  New  York  Central  &  Hudson  River,  Savannah,  N.  Y., 
an  eastbound  freight  train  collided  with  a  string  of  empty  freight 
cars,  and  the  engine  and  several  cars  were  wrecked.  The  engine- 
man  was  killed. 

xc,  8th,  Atchison,  Topeka  &  Santa  Pe,  Emporia,  Kan.,  a  switch- 
ing engine  collided  with  tne  caboose  of  a  stock  train  standing  near 
th^  station,  and  10  persons,  mostly  drovers  in  the  caboose,  were 
injured. 

unf.  8th,  Augusta  Southern,  Warthen,  Ga.,  passenger  train  No. 
27  was  derailed  by  a  landslide  and  the  engine  was  overturned. 
Four  passengers  and  three  trainmen  were  injured. 

dn.  10th.  West  Virginia  Central  &  Pittsburg.  Elkins.  W.  Va..  a 
freight  train  descending  a  steep  grade  became  uncontrollable  and 
was  derailed,  and  20  cars  were  wrecked.  The  engineman  and  one 
brakeman  were  killed  and  two  other  trainmen  were  injured. 

unx,  10th.  Chicago.  Rock  Island  &  Pacific,  Limon  Junction,  Colo.. 
a  freight  train  was  derailed  and  two  men.  said  to  have  been  on 
the  cars  without  right,  were  killed. 

11th.  Southern  Railway.  Lynchburg.  Va..  the  tender  of  the 
engine  of  passenger  train  No.  29  was  derailed  near  the  bridge 
over  the  James  river,  and,  with  the  first  four  cars,  fell  against 
the  trusses  of  the  bridge. 

unx.  12th.  International  &  Great  Northern,  Navasota,  Tex.,  a 
freight  train  w-as  derailed  and  the  engine  and  three  cars  were 
ditched.  The  fireman  and  two  other  trainmen  were  injured,  the 
fireman  probably  fatally. 

be.  13th.  1  a.m..  New  York,  Chicago  &  St.  Louis,  Vermillion, 
Ohio,  butting  collision  between  an  eastbound  passenger  train  and 
a  westbound  freight,  the  freight  having  run  several  hundred  feet 
beyond  the  switch  at  which  the  trains  should  have  met.  Both 
engines  and  several  cars  were  wrecked  and  in  the  first  passenger 
car  of  the  passenger  train  11  passengers  were  killed:  25  pas- 
sengers and  trainmen  were  injured,  some  of  them  fatally.  The 
passenger  engineman  was  killed.  The  conductor  of  the  freight 
attempted  to  stop  the  train  as  soon  as  he  saw  that  it  was  not  being 
stopped  by  the  engineman  at  the  right  point,  but  he  was  unable  to 
act  in  time  to  prevent  the  collision. 

be,  13th,  Wabash  road.  Fremont,  Ohio,  butting  collision  of 
freight  trains,  wrecking  both  engines  and  12  cars.  Two  brakemen 
were  killed.  It  is  said  that  the  westbound  train  had  run  eight 
miles  beyond  the  appointed  meeting  station. 

unx,    13th,    Atchison,   Topeka   &   Santa   Fe,    Lewis,    Kan.,    west- 

'Accidents  in  which  injuries  are  few  or  slight  and  the  money  loss  Is  ap- 
parentl.v  small,  will,  as  a  rule,  be  omitted  from  This  list.  The  official  accident 
i-eoord,  published  by  the  Interstate  Commerce  Commission  quarterly,  is  regu- 
larl.v  reprinted  in  the  Railroad  Gazette.  The  classifiration  of  the  accidents  In 
the  present  list  is  indicated  by  the  use  of  the  following 

ABBREVIATIONS. 

rc        Rear  collisions. 

be         Butting  collisions. 

xc        Miscellaneous  collisions. 

dr        Derailments  :   defects  of  roadway. 

eq        Derailments  ;  defects  of   equipment. 

dn       Derailments:   negligence  in  operating. 

unf      Derailments  :  unforeseen  obstruction. 

unx     Derailments :   unexplained. 

o  Miscellaneous  accidents. 

.\n  asterisk  at  the  beginning  of  a  paragraph  indicates  a  wreck  wholly  or 
partly  destroyed  by  fire :  a  dagger  Indicates  an  accident  causing  the  death  of 
one  or  more  passengers. 
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bound  passenger  train  No.  II  was  derailed,  anil  tlie  fireman  and  one 
bralteman  were  killed.     The  engineman   was  (alally   injured. 

xc,  14th,  Chesapeake  &  Ohio,  Garrison,  Ky.,  passenger  train 
No.  2  ran  over  a  misplaced  switch  and  collided  with  an  engine  and 
some  cars  standing  on  a  side  track.  The  engineman  and  fireman 
of  the  passenger  train  were  injured,  probably  fatally.  Two  pas- 
sengers were  also  injured. 

xc.  15th,  Rushville,  Ind.,  an  eastbound  passenger  train  of  the 
Cincinnati,  Hamilton  &  Dayton  ran  into  a  southbound  freight  of 
the  Pennsylvania  Lines,  at  the  crossing  of  the  two  roads,  wrecking 
the  freight  engine  and  knocking  it  over  into  the  passenger  station, 
demolishing  the  baggage  room  and  men's  waiting-room.  Seven  pas- 
sengers and  one  trainman  were  injured. 

dr,  15th,  Houston,  East  &  West  Texas,  Urbana,  Tex.,  passenger 
train  No.  1  was  derailed  and  the  engine  was  overturned,  ditching 
the  mail  car  and  express  car;  engineman  and  fireman  injured. 

dr,  loth,  Houston  &  Texas  Central,  Sherman,  Tex.,  the  rear  car 
of  a  passenger  train  was  derailed  at  a  point  where  the  track  had 
been  distorted  by  solar  heat,  and  four  passengers  were  injured. 

re,  16th,  Atchison,  Topeka  &  Santa  Fe.  Corona,  Cal.,  a  freight 
train  ran  into  the  caboose  of  a  work  train;  six  employees,  were 
killed  and  15  injured,  many  of  them  fatally. 

unf,  16th,  night.  Baltimore  &  Ohio  Southwestern,  Cincinnati, 
Ohio,  a  passenger  train  lan  into  a  street  car,  crossing  the  track, 
and  demolished  it,  killing  three  of  its  13  passengers  and  injuring 
the  other  10,  The  conductor  and  motorman  escaped.  The  locomo- 
tive and  mail  car  of  the  passenger  train  were  derailed  and  ran 
intb  a  garden,  wrecking  three  small  buildings. 

unx,  16th,  Pennsylvania  Lines,  Frazeyburg,  Ohio,  a  freight  train 
was  derailed  and  11  cars  fell  down  a  bank;  one  brakeman  was  killed. 

unx,  16th,  Pennsylvania  road.  Hydetown,  Pa.,  a  passenger  train 
was  derailed  and  one  of  the  two  engines  and  seven  cars  were 
ditched;   two  passengers  injured. 

xc,  17th,  !»  p.m..  Beaumont.  Tex.,  a  freight  train  of  the  South- 
ern Pacific  ran  into  a  freight  of  the  Gulf  &  Interstate  at  the  eross- 
ing  of  the  two  roads;   two  employees  injured. 

tdn,  17th,  Atlantic  Coast  Line  (Norfolk  District),  Bruce,  Va.,  an 
excursion  train  ran  into  au  open  draw  and  the  engine  and  two  cars 
fell  into  the  west  branch  of  Elizabeth  river.  Fifteen  passengers 
were  drowned  and  about  23  injured.  The  engineman  jumped  off, 
struck  a  log  raft  and  was  seriously  injured,  being  at  this  writing 
still  unable  to  explain  his  error.  It  appears  that  there  is  no  de- 
railing switch  at  the  draw  and  that  according  to  rule  the  train 
should  liave  been  stopped  before  crossing  the  draw.  This  stop  was 
not  made,  though  there  is  a  stop  sign  half  a  mile  back  and  another 
one  300  ft.  back.  The  reports  say  that  the  engineman  was  mak- 
ing his  first  trip  over  this  line.  This  accident  was  reported  in  the 
Railroad  Gazette  of  September  1,  General  News  Section,  page  67. 
Two  coroners'  juries  investigated  this  disaster;  both  find  the  rail- 
road company  negligent  in  entrusting  the  train  to  an  engineman 
not  fully  acquainted  with  the  road. 

re,  ISth,  Delaware  &  Hudson,  Fort  Edward,  N.  Y,,  rear  collision 
of  passenger  trains;  20  passengers  injured. 

re,  19th,  Chicago  &  North-Western,  Waukegan,  111.,  a  freight 
train  standing  in  the  yard  was  run  into  at  the  rear  by  a  following 
freight,  wrecking  one  ^engine  and  12  cars.  One  brakeman  of  the 
standing  train  and  the  engineman  and  fireman  of  the  other  train 
were  killed. 

dn,  19th.  Chicago,  Rock  Island  &  Pacific,  South  McAlester. 
Ind.  T.,  a  passenger  train  was  derailed  by  a  misplaced  switch  and 
two  passengers  and  two  mail  clerks  were  injured. 

unx,  19th,  St.  Louis  &  San  Francisco,  Cedrom,  Ala.,  eastbound 
passenger  train  No.  204  was  derailed  and  several  passengers  were 
injui'ed. 

xc,  20th,  Louisville  &  Nashville,  Gethsemane,  Ky.,  collision 
between  northbound  and  southbound  freight  trains,  one  of  which 
was  on  the  side  track  but  not  fully  clear  of  the  main  line,  badly 
damaging  four  engines  and  wrecking  one  car.  One  engineman  was 
killed  and  two  other  trainmen  were  injured. 

unx,  20th,  Southern  Railway,  Demopolis,  Ala.,  a  westbound 
passenger  train  was  derailed  and  several  cars  fell  down  a  bank,  the 
baggage  car  being  overturned.     Thirty  passengers  were  injured. 

xc,  21st,  10  p.m.,  Southern  Railway,  near  Salisbury,  N.  C,  a 
runaway  locomotive,  unattended,  collided  with  a  freight  train,  dam- 
aging both  engines.  The  engineman  was  killed  and  the  fireman  in- 
jured. The  accounts  indicate  that  the  runaway  engine  had  been 
started  maliciously. 

dn,  21st,  1  a.m.,  Lake  Shore  &  Michigan  Southern,  Vulcan, 
Ohio,  a  freight  train  was  derailed  and  ditched  at  a  derailing  switch; 
the  engineman  was  killed  and  the  fireman  and  one  brakeman  were 
injured. 

unf,  21st,  St.  Louis,  Iron  Mountain  &  Southern,  Nettleton,  Ark., 
a  work  train  was  derailed  by  running  over  a  cow,  and  several  cars 
were  wrecked.     One  man  was  killed  and  two  were  injured. 

re,  22d,  Pennsylvania  road,  Howellsville,  Pa.,  rear  collision  of 
freight  trains;   two  trainmen  injured. 

dn,  22d,  Middlesboro,  Ky.,  a  freight  train  of  the  Southern  Rail- 


way consisting  of  38  cars  of  coal  became  uncontrollable  on  a  de- 
scending grade  and,  after  running  uncontrolled  several  miles,  was 
derailed,  the  train  first  having  broken  into  two  parts.  One  of  the 
parts,  after  jumping  the  track,  ran  into  and  demolished  six  cottages, 
killing  a  child  in  one  of  them.  The  engineman  stuck  to  the  engine 
until  it  was  wrecked,  and  was  fatally  injured. 

be,  23d,  1  a.m.,  Union  Pacific,  Rossville,  Kan.,  butting  collision 
of  freight  trains.     Three  trainmen   were  killed  and  two  injured. 

unf,  23d,  Charleston  &  Western  Carolina,  Barksdale,  S.  C.  a 
freight  train  was  derailed  and  seven  cars  w'ere  wrecked.  The  fire- 
man was  killed  and  the  engineman  was  injured.  It  is  believed  that 
the  derailment  was  due  to  a  malicious  obstruction. 

eq,  25th,  Pennsylvania  road,  Bainbridge,  Pa.,  a  westbound 
freight  train  was  derailed,  wrecking  many  cars,  som^  of  which 
fell  upon  the  adjoining  track.  An  eastbound  freight  train  ran  into 
the  wreck  and  its  engine  was  overturned  and  thrown  into  a  canal, 
injuring  four  trainmen.  It  is  said  that  the  first  derailment  was 
due  to  the  sudden  stoppage  of  the  train  in  consequence  of  the 
rupture  of  an  air  hose. 

re,  26th.  Toledo,  St.  Louis  &  Western,  Van  Buren,  Ind.,  a  freight 
train  ran  into  the  rear  of  a  preceding  freight,  wrecking  the  engine, 
caboose  and  two  cars;   three  trainmen  were  injured. 

xc,  26th,  S  p.m..  New  York,  New  Haven  &  Hartford,  Bridgeport, 
Conn.,  a  freight  train  ran  into  another  at  a  cross-over  on  the  via- 
duct, wrecking  two  engines  and  25  cars.  One  fireman  was  fatally 
injured. 

*unf,  26th,  11  p.m..  Seaboard  Air  Line,  Calhoun  Falls,  Ga.,  a 
freight  train  was  derailed  at  a  switch  which  had  been  maliciously 
loosened,  and  nine  cars  were  wrecked  and  burnt  up.  One  employee 
was  killed  and  three  were  injured. 

xc,  28th,  1  a.m.,  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis, 
Logansport,  Ind.,  an  excursion  passenger  train  collided  with  a 
freight  train  in  the  yard,  and  the  engine  was  overturned  and  the 
first  two  cars  wrecked.  The  engineman  and  fireman  were  killed 
and  several  passengers  were  injured. 

unx,  28th,  Central  Vermont,  Williamsville,  Vt.,  an  engine  run- 
ning backward  was  derailed  and  tumbled  down  a  bank.  The  engine- 
man  was  fatally  injured. 

unx,  29th,  1  a.m.,  Chesapeake  &  Ohio,  Long  Run,  Ky.,  the 
caboose  of  freight  train  No.  99,  running  at  moderate  speed,  was 
derailed  and  fell  down  a  bank.  The  flagman  and  the  fireman,  riding 
in  the  caboose,  were  injured. 

29th,  Lake  Erie  &  Western,  Kingsland,  Ind.,  a  freight  train 
was  derailed  at  the  derailing  switch  approaching  the  crossing 
of  the  Chicago  &  Erie  and  the  engine  and  one  car  were  ditched. 
The  derailment  was  due  to  the  opening  of  the  derailing  switch 
immediately  in  front  of  the  train,  the  signalman  having  decided 
to  do  this  to  prevent  the  freight  from  running  into  a  passenger 
train  on  the  other  road  which  was  approaching  the  crossing  at 
uncontrollable  speed. 

unx,  30th,  Southern  Railway,  Augusta,  Ga.,  a  passenger  car  in 
a  passenger  train,  moving  through  Washington  street  at  low  speed, 
was  derailed  at  a  switch  and  overturned.  A  quarantine  inspector 
was  killed  and  a  flagman  on  the  ground  was  fatally  injured. 

xc,  31st,  1  a.m.,  Charleston  &  Western  Carolina,  Laurens,  S.  C, 
freight  train  No.  14  broke  in  two  and  the  rear  portion  afterward 
ran  into  the  forward  one,  wrecking  several  cars.  One  man  was 
killed. 


Foreign  Railroad  Notes. 


The  management  of  the  Prussian  State  Railroads  has  for  some 
years  made  provision  for  special  care  and  treatment  of  cases  of  con- 
sumption among  its  employees,  who  have  hospitals  provided  in  favor- 
able locations.  These  have  been  found  very  effective,  and  now  the 
Minister  of  Public  Works  has  given  instructions  which  will  extend 
the  care  given  to  employees  to  consumptive  members  of  their 
families. 


The  coal  shipments  from  the  mines  in  Germany  for  the  first 
half  of  this  year  were  3,869,095  ten-ton  carloads,  which  is  nearly 
4  per  cent.  less  than  last  year..  A  strike  in  the  Ruhr  district, 
which  shipped  70  per  cent,  of  the  whole  last  year,  reduced  its  ship- 
ments more  than  10  per  cent.,  and  this  was  not  made  good  by  the 
increased  shipments  from  Siberian  and  Saar  mines.  Imports  have 
increased,  and  the  indications  are  that  the  coal  consuming  indus- 
tries have  been  on  the  whole  just  about  as  active  as  last  year. 


A  man  digging  a  ditch  alongside  a  railroad  in  Germany  was  hit 
and  partly  disabled  by  a  bottle  which  some  careless  person  threw  out 
of  a  car  window.  He  brought  suit  for  damages  against  the  railroad. 
The  court  which  first  tried  the  case  decided  for  the  railroad;  on 
appeal,  the  decision  was  for  the  injured  man;  appeal  to  the  Imperial 
court  resulted  in  the  reversal  of  this  decision.  Notices  in  the  car 
forbade  throwing  things  out  of  the  window,  and  the  point  contested 
was  whether  the  railroad  had  done  all  that  it  properly  could  to  pre- 
vent such  acts. 
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The  principal  recommendation  of  the  New  York  State  Railroad 
Commissioners  in  their  report  on  the  Fifty-third  street  derailment 
on  the  Manhattan  Elevated  is  that  all  trains  shall  stop  before  pass- 
ing the  switch  leading  to  the  curve;  both  those  that  are  to  run 
through  the  curve  and  those  that  are  to  continue  on  the  straight 
line.  For  those  that  are  to  take  the  curve  the  delay  of  a  stop  may 
not  be  very  serious,  as  the  speed  must  be  reduced  to  8  miles  an 
hour  anyway;  and  the  grade  descends  southward  so  that  the 
heaviest  trains  can  be  started  easily.  But  why  stop  the  Ninth  ave- 
nue trains?  What  is  it  that  has  carried  trains  past  this  junction  on 
the  straight  line  safely,  hundreds  of  them  daily,  for  the  past  quar- 
ter of  a  century?  Wherein  does  the  Fifty-third  street  situation 
differ  from  that  at  innumerable  facing-point  switches  all  over  the 
country,  past  which  many  trains  are  running  every  day  at  high 
speed?  If  enginemen  cannot  be  depended  on  to  look  for  each  signal 
in  due  season  on  approaching  it,  and  to  heed  its  indication,  how  can 
we  justify  more  than  15  miles  an  hour  anywhere?  It  goes  without 
saying,  almost,  that  on  a  road  of  heavy  traffic  the  signals  should  be 
large  enough;  be  well  placed  for  the  engineman  to  see  them,  and, 
if  disks,  have  a  good  background,  like  the  "banjo"  automatic  block 
signals.  The  signals  at  Fifty-third  street  are  switch  lamps.  The 
'disk"  is  the  side  of  the  lamp,  somewhat  enlarged,  with  no  artificial 
background.  If  anyone  should  assert  that  a  full-size  semaphore,  at 
proper  height  and  distance,  would  have  arrested  this  heedless 
motorman's  attention,  and  have  prevented  the  disaster,  what  answer 
:an  be  made  to  him?  The  commissioners  recommend  the  installa- 
Lion  of  semaphores.  It  also  goes  without  saying  that  the  interlock- 
ing should  be  complete.  But  with  suitable  signals  and,  of  course, 
;he  best  brake  power,  kept  in  the  best  condition,  so  that  the  engine- 
man  knows  how  and  to  what  extent  he  can  respond  to  a  signal  in- 
Jication,  we  must  depend  on  the  man,  or  else  give  up  trying  to 
;arry  passengers  at  speed.  If  the  rule  to  regularly  stop  is  the  true 
preventive  of  this  kind  of  disaster,  why  should  not  the  same  rem- 
edy be  applied  at  Mentor,  or  at  every  sharp  curve  approaching  a 
ligh  bridge?  In  short,  the  New  York  Railroad  Commissioners  have 
•aised  a  question,  which  they  have  not  answered,  as  to  the  adequacy 


of  the  discipline  of  locomotive  runners  in  general,  and  of  Manhat- 
tan Railway  motormen  in  particular.  There  is  a  severe  temptation 
to  railroad  officers  and  investigating  commissioners  to  order  radi- 
cal changes  immediately  after  a  fatal  accident.  If  the  accident  is 
non-fatal  there  is  less  of  this  sort  of  tendency,  although  the  neea 
of  better  methods  he  quite  as  obvious.  In  this  case  we  are  inclined 
to  say  the  remedy  is  bad.  It  is  costly,  for  the  many  daily  stops 
cost  the  company  something  like  20  cents  each  for  a  few  hundred 
trains,  and  the  loss  of  time  to  millions  of  passengers  can  be  com- 
puted any  way  you  like.  Good  discipline  everywhere  and  good  sig- 
nals are  better  preventives  of  accidents  than  local  rules  imposed  by 
investigators  in  a  hysterical  atmosphere. 


The  figures  on  the  Chicago  track  elevation  work  given  else- 
where convey  some  idea  of  the  stupendous  task  set  the  railroads 
by  the  city.  It  has  been  in  progress  now  since  1892,  the  first  piece 
of  work  being  done  by  the  Illinois  Central  in  anticipation  of  the 
World's  Fair  in  1893.  The  expenditure  to  date  by  the  roads  amounts 
to  $29,000,000,  in  round  numbers,  according  to  the  estimated  approxi- 
mate cost  of  the  city's  track  elevation  expert.  His  figures  are 
too  high  without  doubt,  possibly  as  much  as  15  or  20  per  cent, 
though  of  this  we  cannot  be  sure.  The  city  has  passed  and  the 
roads  have  accepted  in  the  period  mentioned  26  ordinances  call- 
ing for  approximately  $19,000,000  worth  of  work.  It  is  estimated 
that  the  total  cost  of  the  work  when  ordinances  now  contemplated 
have  been  passed  and  complied  with  will  be  nearer  $75,000,000, 
and  that  all  of  the  work  will  have  been  completed  before  1915. 
The  yearly  expenditure  for  all  roads  so  far  has  averaged  under 
two  and  a  quarter  millions.  The  burden  of  cost  is  thus  distributed 
over  a  period  of  years  that  makes  it  much  less  onerous.  It  should 
be  known  that  the  entire  cost  of  the  work  is  borne  by  the  roads, 
the  city  contributing  no  part.  The  total  expense  sustained  by  the 
latter  up  to  the  present  time  it  is  claimed  will  not  exceed  $35,000. 
Accepting  this  figure  as  correct,  the  Chicago  achievement  is  re- 
markable, especially  when  viewed  in  the  light  of  conditions  in 
some  of  the  eastern  states — New  York  and  Massachusetts,  for  ex- 


286 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX..  No.  13. 


ample — where  half   the  cost   may,   by   state  law.   be    borne   by   the 
municipality. 

What  the  yearly  saving  to  the  roads  will  be  from  the  elevation 
of  the  track  is  speculative.  The  elimination  of  the  grade  cross- 
ings does  away  with  many  watchmen  and  gates,  but  this  will  be 
more  than  offset  by  the  cost  of  maintenance  of  subway  bridges, 
interest  on  investment,  etc.  The  largest  items  of  saving  are  in 
damages  due  to  crossing  accidents  and  loss  of  life,  and  of  avoid- 
ance of  numerous  and  costly  delays  to  traffic.  The  general  ordin- 
ance providing  for  comprehensive  elevation  of  the  tracks,  known 
as  the  O'Neill  ordinance,  was  passed  Feb.  23.  1893.  It  has  been 
made  a  part  of  the  city's  municipal  code  and  has  been  used  ever 
since  as  a  means  to  compel  the  roads  to  accept  the  special  ordin- 
ances that  have  been  passed.  There  were  in  1892  about  1.500  grade 
crossings  in  the  city  which  were  daily  crossed  1,000,000  times  by 
persons  on  foot  or  in  vehicles,  this  figure  including  passengers  in 
trains.  Statistics  collected  at  the  time  were  made  the  basis  of 
an  estimate  showing  the  yearly  loss  to  the  citizens  due  to  these 
crossings  to  aggregate  $5,000,000.  This  took  no  account  of  the 
losses  to  the  railroads.  The  yearly  loss  of  life  was  300,  persons, 
and  a  much  greater  number  were  maimed  and  injured,  while  con- 
siderable property  was  destroyed. 

Many  new  methods  and  original  schemes  have  been  applied 
in  e.xecuting  this  work  in  order  to  accomplish  it  expeditiously  and 
at  the  same  time  keep  traffic  moving  with  minimum  delay.  To  at- 
tempt an  enumeration  of  these  would  mean  simply  to  give  a  de- 
tailed history  of  all  of  the  w-ork,  as  every  job  has  its  special  and 
peculiar  problems  to  be  solved.  In  several  cases  additional  diffi- 
culties were,  or  will  be.  entailed  Ijy  the  necessity  for  elevating 
entire  yards.  Also,  many  of  the  rights-of-way  are  only  G6  ft.  wide, 
making  it  very  difficult  to  do  the  elevation  work  and  keep  traffic 
moving  simultaneously.  In  general  features  the  work  is  all  quite 
similar.  The  retaining  walls  and  bridge  a'butments  are  for  the 
most  part  of  concrete  masonry,  though  there  are  a  few  exceptions 
where  rubble  masonry  or  dimension  stone  are  used.  The  Chicago 
&  North-Western  builds  nearly  all  of  its  walls  and  abutments  of 
large  dimension  stone.  The  filling  material  has  been  almost  en- 
tirely sand,  the  average  cost  of  which  has  been  about  26  cents  a 
yard.  The  work  has  resulted  in  the  production  of  a  variety  of 
designs  of  ballasted  floor  bridges.  At  the  outset  these  were  excep- 
tional, but  there  were  so  many  o'ojections  to  the  shallow-floor  de- 
signs as  to  lead  to  their  abolition  and  the  substitution  of  ballasted 
designs.  This  presented  new  problems  in  water-proofing  and  steel 
preservation  which  have  not  yet  been  satisfactorily  solved. 

Track  elevation  work  has  been  done  in  several  other  large 
cities,  while  a  great  deal  more  is  under  way  or  contemplated,  but 
the  Chicago  situation  is  uniciue  both  as  to  conditions  and  magni- 
tude. No  other  place  in  the  world  has  such  a  complicated  track 
and  terminal  system,  or  so  many  streets  with  heavy  traffic  crossed 
by  lines  of  railroad.  In  the  manner  of  solving  the  general  problem 
and  the  multitude  of  individual  problems  will  therefore  be  found 
examples  for  guidance  under  any  conditions  which  are  likely  to 
arise  in  any  American  city  for  some  time  to  come. 


THE  LAW  IS  GOOD,  IF  A  MAN  USE  IT  LAWFULLY, 


1 1.  Timothy,  i  ;.S.] 


"In  fixing  tlie  rate  on  dressed  meat  we  do  not  liave  very  much  to  sa.v. 
The  packer  generally  makes  the  rate.  Ue  comes  to  .tou  and  always  makes  you 
feel  that  he  is  your  friend.  Then  he  asks  you  how  much  you  charge  tor 
<'ertain  shipments  of  dressed  meats.  The  published  tariff  may  be  23  cents  c 
hundred,  but  he  will  not  pay  you  that.  You  say  to  him,  "111  carry  your 
meat  for  IS  cenls.'  lie  sa.vs.  'Oh.  no.  you  won't.  I  won't  pay  that.' 
Then  .vou  say,  "Well,  what  will  you  pay  for  it;'  He  then  replies,  'I  can  get 
it  hauled  for  16  cents."  So  you  haul  it  tor  IG  cents  a  hundred.  He  gener- 
ally tells  you  that  if  .vou  want  the  business  you  must  haul  the  meat  for  the 
price  he  names." — Trxtimtiiiii  of  A.  II.  .sficAiic//.  Presiilcnt  of  the  Chicago  Great 
Wr^trrii,  htfiirr  th,   Frilcral  Court. 

The  Majordomo  of  the  President  of  the  United  States  commu- 
nicated by  longdistance  telephone  to  a  trunk-line  president  the 
following  information  and  request:  The  President,  with  certain 
public  officers  and  friends,  desires  to  leave  'ft'ashington  on  a  date 
named  for  a  trip  through  several  states  and  stopping  at  specified 
cities.  For  this  purpose  he  wants  a  special  train  and  suggests 
for  his  own  use  a  certain  private  car  which  he  has  already  used 
and  which  suits  him.  He  would  also  like  to  have  a  certain  porter, 
name  given,  who  had  served  him  before  and  whom  he  liked.  A 
list  of  special  supplies  for  the  dining  car,  in  addition  to  the  ordi- 
nary commissary,  was  also  saimitted.  The  railroad  president  as- 
sured the  President's  representative  that  a  plan  would  be  imme- 
diately prepared  in  full  detail  \nd  forwarded  by  mail. 


This  was  done  without  delay.  The  special  private  car  asked 
for  was  at  the  time  in  far  distant  service  and  therefore  unavail- 
able, but  it  happened  that  quite  an  exact  duplicate  could  be  put  at 
the  President's  disposal.  Neither  was  the  particular  porter  to  be 
had.  Circumstances  had  led  to  a  transfer  of  his  racial  volatilities 
to  another  sphere  of  service  and  entertainment.  With  these  excep- 
tions a  schedule  was  made  in  full  detail,  giving  arriving  and  leav- 
ing times  and  complying  with  all  of  the  President's  suggestions. 
The  last  sentence  in  the  communication  informed  the  Major- 
domo  that  a  nominal  charge  of  $50  a  day  would  be  made  for  this 
special  train,  fully  officered  and  provisioned.  It  was  really  a  "nom- 
inal" charge,  being  less  than  cost.  Nevertheless  it  produced  an 
immediate  reply  and  protest — by  telephone:  There  was  no  author- 
ized appropriation  of  public  funds  for  such  an  expenditure,  and 
the  President  could  not  possibly  afford  to  pay  it  from  his  private 
purse.  Unless  the  service  could  be  furnished  gratuitously  it  would 
not  be  acceptable. 

Railroad  presidents  are  not  hard  bargainers  with  powerful 
rulers,  and  in  this  case  the  reply  was  cordial  and  reassuring — no 
charge  would  be  made  for  the  service.  But  the  itinerary  covered 
many  hundreds  of  miles  of  travel  on  other  roads,  and  the  officers 
of  these  other  roads,  not  dealing  directly  with  the  Presidential 
party,  found  an  easily  understandable  pleasure  in  sending  to  the 
trunk-line  president  their  several  bills  for  hauling  the  Presidential 
train  over  their  lanes.  The  bills  were  paid,  but  some  of  the  letters 
accompanying  them  were  unanswered.  One  officer  quoted  from  the 
Interstate  Commerce  Act  of  1887,  Section  1,  as  follows:  "All 
charges  made  for  any  service  rendered  or  to  be  rendered  in  the 
transportation  of  passengers  or  property  ■.  .  .  shall  be  reason- 
able and  just."  This  was  in  explanation  of  his  charge  of  15  regular 
fares  for  the  hauling  of  each  car.  Another  apologized  for  sending 
a  bill,  but  expressed  a  fear  of  the  penalty  (conviction  of  misde- 
meanor, $5,000  fine  and  two  years  in  the  penitentiary)  tor  violating 
.Section  2  of  the  Interstate  Commerce  Act,  which  reads  as  follows: 
"That  if  any  common  carrier  subject  to  the  provisions  of  this  act  shall, 
directly  or  indirectly,  by  any  special  rate,  rebate,  drawback,  or  other  device, 
charge,  demand,  collect  or  receive  from  any  person  or  persons  a  greater  or 
less  compensation  for  any  service  rendered,  or  to  be  rendered,  in  the  trans- 
portation of  passengers  or  property,  subject  to  the  provisions  of  this  act, 
than  it  charges,  demands,  collects,  or  receives  from  any  other  pereon  or 
persons  for  doing  for  him  or  tiiem  a  like  and  contemporaneous  service  in 
the  transportation  of  a  like  kind  of  tralEc  under  substantially  similar  cir- 
cumstances and  conditions,  such  common  carrier  shall  be  deemed  guilty  of 
unjust  discrimination,  wliich  is  hereby  prohibited  and  declared  to  be  un- 
lawful." 

It  is  not  suggested  that  the  President,  in  demanding  free  trans- 
portation, is  as  guilty  as  the  packers  who  force  a  rebate,  for  custom 
has  much  to  do  with  nice  questions  of  morality.  It  is,  too,  sup- 
posable  that  the  President  in  taking  his  oath  of  office  was  more 
impressed  by  his  undertaking  to  enforce  the  law  than  to  obey  it. 

When  the  trunk-line  president  paid  these  bills,  his  railroad 
conscience  was  quieted  by  this  much:  He  had  not  successfully  in- 
duced other  railroad  presidents  to  commit  a  statutory  crime  and 
it  seemed  improbable  that  the  President  would  instruct  the  At- 
torney-General to  prosecute  him  for  his  crime.  Nevertheless  he 
bad  been  "Godlike  in  giving,  but  the  devil  to  pay,"  lor  in  the 
course  of  the  tour,  for  which  he  was  paying,  the  President  ad- 
dressed a  convention  of  the  Brotherhood  of  Locomotive  Firemen, 
and  ostentatiously  accepted  membership  in  that  organization,  one 
of  whose  main  purposes  is  to  monopolize  and  restrict  the  business 
of  locomotive  firing  to  its  own  members.  This  seemed  to  be  quite 
as  clearly  a  statutory  crime  as  any  one  that  has  been  brought 
before  the  courts  under  the  Sherman  Anti-trust  law  of  1890.  Sec- 
tion 2  reads  as  follows: 

"Every  person  who  shall  monopolize,  or  attempt  to  monopolize,  or  com- 
bine or  conspire  with  any  other  person  or  persons,  to  monopolize  any  part 
of  the  trade  or  commerce  among  the  several  States,  or  with  foreign  nations, 
shall  be  deemed  guilty  of  a  misdemeanor,  and.  on  conviction  thereof,  shall  be 
punished  by  line  not  exceeding  live  thousand  dollars,  or  by  imprisonment  not 
exceeding  one  year,  or  by  both  said  punishments,  in  the  discretion  of  the 
court." 

It  is  not  suggested  that  the  President  has  made  himself  liable 
to  a  fine  of  $5,000  and  imprisonment  for  one  year  by  accepting  mem- 
bership in  an  organization  whose  undertaking  is  to  violate  the 
law  and  possibly  incur  such  penalty.  He  likes  firemen,  and  in 
this  we  join.  He  approves,  as  we  also  do,  of  the  basic  principle 
that  they  should  organize,  and  of  many  of  their  purposes.  Perhaps, 
too,  with  genial  catholicity,  he  may  paraphrase  an  utterance  of 
the  statesman,  Tim  Campbell:  "Phwafs  a  little  matter  like  statu- 
tory crime  between  f rinds?" 

The  President's  speeches  have  benefited  his  countrymen,  have 
done  good  in  the  world,  by  substituting  higher  ideals  of  morality. 
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ind  observance  of  the  spirit  of  the  law,  for  the  strict  limitations 
)f  the  law.  He  has,  verbally,  expanded  and  made  practical  appll- 
lation  of  Mr.  Cleveland's  theory  of  a  public  trust;  but  for  the  pur- 
)ose  of  making  these  speeches  he  has  compelled  common  carriers 
o  carry  him  free,  to  be  guilty  of  "unjust  discrimination,  which  is 
lereby  prohibited  and  declared  to  be  unlawful."  He  has  success- 
uUy  prosecuted  the  Northern  Securities  Company  for  attempting 
'to  monopolize  any  part  of  the  trade  or  commerce  among  the  several 
tales"  (a  fulfilment  of  the  law.  but  probably  an  economic  error) 
vhile  at  the  same  time  holding  honorary  membership  in  an  organiza- 
ion  violating  the  same  law  for  a  bad  purpose. 

Discrimination,  charging  one  more  or  less  than  another  for 
ike  service,  is  odious:  un-American,  if  you  please,  for  it  does  not 
;ive  all  an  equal  chance.  Railroad  officers  do  not  like  to  discrimi- 
late,  but  there  are  more  than  a  thousand  railroad  operating  com- 
)anies,  and  in  that  number  one  or  more  can  easily  be  found  weak 
■nough,  or  so  sorely  pressed,  as  to  make  direct  or  indirect  rebates, 
ind,  as  rates  are  minutely  interdependent,  this  is  liable  to  tear 
he  structure  in  pieces.  Officers  of  roads  losing  business  as  a  con- 
sequence of  other's  rebates  have  then  for  instant  decision  an  old 
noral  question:  "Shall  I  obey  the  law  and  violate  the  trust  given 
o  me  by  my  stockholders:  or  shall  I  fulfill  the  trust  and  break 
he  law?"  The  unshackled  moralist  says:  "Be  good;  resign  if  you 
■annot  keep  your  trust  and  be  law-abiding."  But  the  Bible  says: 
'The  law  is  good,  if  a  man  use  it  lawfully."  and  the  good  railroad 
jresident  derives  a  converse  from  this:  He  fulfills  his  trust,  law- 
ully  if  possible,  unlawfully  if  forced  to  that  alternative  by  another's 
awlessness. 

We  need,  and  all  worthy  railroad  officers  will  welcome  for  tbelr 
iwn  protection,  a  strict  enforcement  of  the  law  against  discrimina- 
ion  and  the  evil  results  of  monopoly.  Example,  as  well  as  precept. 
should  come  from  the  highest  authority  in  the  land. 


FORMS  OF  SIGNALS. 


It  would  seem  to  be  now  full  time  for  a  summing  up  of  the 
[inds  of  information  given  by  signals  with  a  view  to  standardizing 
orms  for  specific  purposes.  Interlocking,  automatic  block  and 
elegraphic  block  signals  are  in  rapidly  increasing  use,  but  the 
lame  kind  of  signal  which  conveys  this  sign  language  to  the  man 
n  charge  of  a  moving  train  is  also  used  for  many  other  purposes, 
IS  we  shall  see.  It  does  not  simplify  the  work  of  a  mechanic  to 
estrlct  him  to  the  use  of  one  tool— it  complicates  it.  Somewhat 
;imilarly  the  memory  of  the  engineman  is  already  worked  pretty 
lard  in  remembering  the  many  meanings  of  the  positions  of  the 
iemaphore  by  day  and  two  or  three  colors  at  night,  and  the  burden 
vlll  grow  as  signal  applications  increase. 

The  letter  ballot  taken  by  the  Railway  Signal  Association  in  favor 
)f  using  the  semaphore  signal  in  a  way  that  is  new  is  notable  for 
wo  reasons;  that  the  vote  was  24  to  13  in  favor  of  a  radical 
:hange;  and  also  the  smallness  of  the  vote,  which  apparently 
ihows  that  more  than  100  practical  men  are  in  such  open  mind, 
)r  state  of  doubt,  that  they  preferred  not  to  vote.  Both  of  these 
lerivatives  are  distinctly  commendable,  and  suggest  that,  in  view 
)t  the  fact  that  railroad  signals  are  now  intended  to  tell  so  many 
iifferent  kinds  of  things,  some  logical  variation  in  their  form  will 
>oon  be  quite  necessary,  or  the  engineman's  memory  will  be  over- 
axed. 

Enginemen  are  apt  to  know  much  less  than  is  commonly  as- 
sumed. The  specific  qualities  for  which  they  have  every-day  use 
ire  attention  and  memory.  They  memorize  the  cuts,  fills,  grades 
md  structures  along  the  line  so  that  they  know  the  road  and  know 
^hei'e  to  look  for  certain  signals,  of  which  they  have  memorized 
:he  meaning.  With  the  increasing  use  of  signals  of  different  kinds 
)f  meaning  the  memory  is  liable  to  be  over-burdened  unless  it 
s  helped  by  distinctive  forms.  This  Is  already  partially  recog- 
lized,  and  it  is  worth  noting  that  it  is  done  to  a  greater  extent  in 
England  than  in  the  United  States,  and  also  that  it  is  rarer  there 
;han  here  for  an  engineman  to  over-run  his  signal.  We  preach  much 
)f  discipline.  Let  us  see  if  in  one  respect  it  cannot  be  bettered 
3y  lightening  the  load  on  the  engineman's  memory.  This  is  purely 
icademic.  intended  to  be  suggestive  of  a  line  of  study  rather  than 
indicative  of  a  fixed  plan. 

Signal  indications  may  be  enumerated  as  follows: 

First. — Switch  signals.  This  is  the  primary  form  of  signal- 
ing to  the  engineman  that  the  track  ahead  is  passable  either  on 
the  main  line  at  high  speed  or  for  a  turnout  at  low  speed.  When 
;he  switch  is  interlocked  and  we  give  by  concerted  movement  both 


a  home  and  a  distant  warning  of  the  position  of  the  switch,  it 
is  not  uncommon  practice  to  have  two  blades  on  the  home  signal 
post;  the  upper  blade  to  show  that  the  main  line  is  open  or  closed 
and  the  lower  blade  to  show  whether  or  not  the  switch  is  set 
for  a  turnout.  From  the  positions  of  these  blades  the  engineman 
may  know  whether  or  not  he  can  maintain  speed  for  the  main 
line,  or  must  slacken  for  a  turnout.  There  is  occasionally  a  fur- 
ther complication:  A  diverging  line  with  a  No.  20  frog  which  can 
be  safely  passed  at  high  speed,  and  a  near-by  turnout.  Here  three 
blades  are  used;  the  upper  tor  the  main  line;  the  next  lower  for  the 
diverging  line;  and  the  third,  a  short  blade,  for  the  low-speed  turn- 
out, so  that  the  engineman  may  know  the  route  indicated  and  the 
speed  permissible. 

Second. — Drawbridge  home  and  distant  signals,  interlocked 
and   controlled  by   the  position  of  the  bridge. 

Third.— Block  signals  which  indicate  that  the  track  for  a 
certain  distance  ahead  is  or  is  not  occupied  by  a  train. 

Fourth. — Unusual  route  signals.  Scheduled  trains  have  in  many 
terminals  or  important  stations  a  track  and  platform  from  which 
they  regularly  start,  and  a  path  through  the  yard  which  they 
regularly  follow,  although,  generally,  this  practice  is  rather  English 
than  Aiperican.  Similarly,  in  arriving  at  such  stations  they 
usually  fallow  the  same  route  through  the  yard  and  arrive  at  the 
same  platform.  Wrecks,  track  repairs,  trains  run  in  sections  in 
busy  times,  or  like  unusual  causes  often  make  it  necessary  for 
.scheduled  trains  to  arrive  and  depart  by  unaccustomed  routes.  In 
terminals  where  there  are  six  or  more  tracks,  the  crossover  signal 
blades  are  sometimes  specially  marked,  so  that  the  incoming  en- 
gineman may  know  where  he  is  going,  and  perhaps  further  slacken 
speed.  At  the  Waterloo  (London)  station  of  the  London  &  South- 
western this  special  marking  is  a  ring,  perhaps  1.5  in.  in  diameter, 
affixed  to  the  blade.  The  starting  signals  at  this  station  are  also 
specially  marked  with  an  X,  and  the  height  of  this  symbol  is  perhaps 
twice  the  width  of  the  blade. 

Fifth. — Train-order  signals,  notices  to  the  engineman  to  stop 
for  orders,  are  located  at  a  station  or  a  tower.  The  order  having 
been  received,  the  same  signal  is  used  for  a  starting  indication. 

It  appears,  therefore,  that  when  a  railroad  is  fully  signaled 
there  are  as  many  as  five  different  subjects  concerning  which  in- 
formation is  conveyed  to  the  engineman.  Multiply  by  two  for  two- 
position  signals  and  again  increase  for  home  and  distant  signals,  and 
we  strain  the  simple  language  of  the  semaphore  too  much.  When 
under  such  conditions  the  engineman  makes  an  occasional  error 
in  interpretinng  the  language  shall  we  charge  it  all  to  lack  of 
discipline.     The  engineman  has  his  limitations. 

Broadly,  there  are  two  kinds  of  information  given  by  signals, 
and  for  a  consideration  of  the  subject  they  may  be  grouped  as 
follows: 

First. — Signals  indicating  the  physical  condition  of  the  track 
considered  as  a  structure  (switch,  drawbridge  and  interlocking 
signals). 

Second. — Signals  directing  the  train  movement  or  restricting 
it  by  reason  of  occupancy  of  the  track  (block,  starting,  unusual 
movement  and  train  order  signals) . 

Assuming  that  the  increasing  quantity  and  number  of  kinds 
of  information  given  by  signals  to  enginemen  makes  the  language 
of  the  semaphore  inadequate  for  quick  and  absolutely  certain  read- 
ing by  quite  ordinary  human  beings  under  all  circumstances,  it 
naturally  follows  that  a  form  of  signaling  to  indicate  the  condition 
of  the  -track  and  an  entirely  different  form  to  indicate  the  occu- 
pancy of  the  track  might  be  a  simplification.  Indeed,  we  do  not 
need  to  make  that  assumption  in  order  to  come  to  this  conclu- 
sion. Although  it  is  probably  true  that  there  is  up  to  now  no 
railroad  in  this  country  fully  protected  by  signals,  completely 
blocked  and  with  all  switches  Interlocked,  nevertheless  there  are 
plenty  of  roads  where  the  varied  meanings  of  the  same  sort  of 
indicator  tend  to  make  the  memory  of  the  engineman   uncertain. 

A  considerable  majority,  but  by  no  means  all  railroad  men, 
have  the  opinion  that  a  semaphore — a  position  signal — is  a  more 
pronounced  and  effective  indicator  than  a  disk  showing  color  only. 
Of  course  at  night,  with  the  universal  use  of  single  lights,  prefer- 
ences for  the  semaphore  have  no  significance.  On  the  other  hand, 
there  is  plenty  of  support  for  the  opinion  that,  as  compared  with 
the  position  of  the  semaphore,  the  color  in  the  disk  can  be  distin- 
guished nearly  or  quite  as  far  away — or  at  least  far  enough. 

The  reason  for  this  rehearsal  of  facts  which  every  signal  man 
knows  is  to  invite  not  only  their  attention  but  also  the  attention 
of  managers  to  the  situation — the  probability  that  they  are  buying 
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and  installing  material  which  it  may  soon  be  wise  to  scrap.  The 
overrunning  of  signals  is  not  all  due  to  defective  discipline,  for. 
if  one  kind  of  signals  told  only  of  track  conditions  and  an  entirely 
different  kind  told  of  occupancy,  the  engineman  would  not  need 
to  do  so  much  thinking.  His  memory  would  he  helped,  and  this 
is  what  we  want  to  help,  for  it  is  his  main  guide. 

It  is  not  intended  to  propose  the  use  of  semaphore  and  disk 
signals  to  do  the  two  kinds  of  signaling  work.  The  intention 
is  rather  to  point  out  that  a  broad  view  should  be  taken  of  the 
whole  subject,  and  that,  in  this  comparatively  early  stage  of  the 
art,  a  logical  orderly  working  plan  will  make  operation  safer  and 
prevent  the  waste  of  a  lot  of  material.  It  is  a  problem  to  be 
worked  out. 


New  York,  New  Haven  &  Hartford. 


Since  President  Mellen  succeeded  President  John  M.  Hall  as 
head  of  the  New  York,  New  Haven  &  Hartford,  two  years  ago. 
his  policy  in  the  development  of  the  property  has  been  one  of  ex- 
ceptional import  and  interest.  When  he  first  took  office  he  faced 
a  series  of  exceedingly  grave  problems.  The  rolling  stock  of  the 
company  was  in  low  condition;  labor  troubles  had  not  been  settled; 
bridges  were  insufficient  to  bear  heavy  locomotives  and  allow  of 
increased   train    loads;    there   were   questions   in    legislation    to   be 


bold  Mellen  policy.  Truly  a  most  remarkable  showing  and  very 
significant  as  to  the  general  wisdom  of  acquisition  of  rival  elec- 
tric railroads  by  steam  companies.  The  returns  also,  we  presume, 
do  not  include  a  large  part  of  the  earnings  of  the  Hartford,  Spring- 
field, Berkshire  and  smaller  trolley  systems  which  were  acquired 
but  a  few  months  ago.  They  would  show  probably  that  the  present 
electric  system  of  the  New  Haven  is  about  the  same  in  financial 
magnitudes  as  the  New  Haven  steam  system  when  President  Clark 
took  charge  of  it  some  twenty  years  ago.  Among  the  assets  of 
the  Consolidated  Company  there  are  not  mentioned,  for  obvious 
reasons,  in  the  report  the  amazingly  liberal  and  expansive  charter 
granted  by  the  last  Connecticut  legislature  to  the  holding  com- 
pany. And  the  same  suggestion  applies  to  the  general  railroad 
law  "repealer"  which  tor  the  future  practically  prevents  any  com- 
peting line,  steam  or  electric,  from  crossing  the  state  bounds. 

Next  in  importance  are  the  indices  of  the  progress  of  the 
new  President  in  applying  to  the  New  Haven  system  his  old  North- 
ern Pacific  policy  of  increasing  the  train  load.  Last  year  there 
was  forecasted  in  the  report  the  substantial  renewal  of  107  bridges 
to  standardize  the  line  for  heavy  traffic.  During  the  year  a  large 
part  of  this  work  has  been  done,  including  several  of  the  large 
bridges.  In  fact,  by  the  middle  of  next  year,  the  reconstruction 
of  the  Saybrook-Lyme  bridge  over  the  Connecticut  river  will  find 
the  whole  of  the  main  stem  ready  for  heavier  trains  and  with 
the  old  controversy  over  the  New  Haven  cut — adjusted  since  the 
report  was  written — settled,  a  very  few  months  will  probably  find 
also  the  "Northern  Pacific  policy"  in  full  operation.  Closely  con- 
nected with  the  same  improvement  is  the  matter  of  the  repair 
of  the  Poughkeepsie  bridge  so  as  to  bear  heavier  locomotives.  Con- 
tracts aggregating  about  $1.. 500. 000  have  already  been  given  to 
the  American  Bridge  Company  for  what  amounts  to  entire  recon- 
struction of  this  link  in  the  New  Haven's  new  through  freight  line 
to  the  west     In   further   development  of  the  general  scheme  may 
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asked  and  answered;  certain  relations  with  the  trunk  lines  in- 
volving freight  rates  were  in  a  delicate,  not  to  say  dangerous  case; 
and,  most  momentous  of  all.  was  the  matter  of  adopting  an  elec- 
tric policy  and  carrying  it  through  to  results.  In  his  first  annual 
report  a  year  ago  President  Mellen,  though  in  terms  somewhat 
vague  and  general,  showed  the  direction  of  policies  some  of  which, 
as  they  were  in  transition,  had  to  be  partly  masked.  In  his  second 
report,  with  those  policies  more  developed,  he  speaks  more  freely 
both  of  past  accomplishments  and  future  plans. 

Taking  up  first  the  things  done,  there  must  be  mentioned  in 
the  primary  place  the  accomplishments  in  the  development  of  the 
company's  electric  policy.  The  earnings  of  the  great  electric  "hold- 
ing" company,  the  Consolidated  Railway  Company,  for  the  first 
time  appear.  They  are  $4. .567, 978  gross,  $1,682,356  net.  and  $431,333 
after  charges  available  for  dividends.  Subtracting  the  fixed  charge  of 
about  $350,000  carried  by  the  debentures  by  which  the  trolley  system 
in  the  city  of  New  Haven  was  bought,  there  appears  to  be  a  clear 
profit  of  about  $81,338 — in  other  words,  the  great  electric  system 
of  the  corporation  with  some  560  miles  of  trackage  and  representing 
$30,000,000  of  invested  capital  in  various  forms,  is  already  over 
$80,000  to  the  good.  But  this  is  by  ho  means  all.  In  the  fixed 
charges  of  the  electric  system  some  $80,000  of  former  loss  on  the 
Worcester  &  Connecticut  Eastern  line  is  digested.  This  and  other 
losses  allowed  for  on  constituent  trolley  lines  would  probably  carry 
the  total  net  result  to  $200,000  or  more  which  represents  the  real 
net    gain    for    the    year    to    the   parent    steam    corporation    of    the 


be  noted  the  increase  in  the  number  of  locomotives  during  the 
year  from  1.055  to  1,186;  and  of  passenger  cars  from  2.050  to  2,090. 
The  decrease  in  the  number  of  freight  cars  from  17.128  to  16,862 
means  presumptively  the  discarding  of  outworn  rolling  stock  which 
larger  cars  are  presently  to  replace.  The  expenditure  during  the 
year  of  $3,564,522  for  new  equipment  is  here  a  suggestive  item. 
So  is  the  laying  of  135  miles  of  new  rails.  With  this  rush  of 
improvements,  it  will  not  be  long  before  there  will  be  some  in- 
teresting figures  to  show  the  fruits  of  the  increased  train  load 
and  the  decreased  ratio  of  operating  expense  to  business  done. 

The  third  subject  of  importance  is  the  purchase  of  the  New 
York,  Ontario  &  Western.  The  net  cost  of  it  to  the  company  has 
been  $13,108,397,  interest  on  which  will  be  for  the  present  just 
about  "washed"  by  the  dividends  from  the  acquired  property.  What 
the  future  holds  in  the  way  of  increased  revenue  from  this  line 
is  an  interesting  speculation,  but  with  all  the .  guesses  favoring 
the  investment,  to  say  nothing  of  its  protective  features.  As  in 
the  new  official  map  printed  herewith  the  Ontario  &  Western  ap- 
pears as  an  integral  part  of  the  system,  the  reports  current  not 
long  ago  of  a  transfer  to  the  New  York  Central  may  be  definitely 
rejected. 

The  more  formal  figures  contain  some  features  of  interest. 
The  always  striking  substantial  equation  of  passenger  and  freight 
earnings  continues  with  $24,146,454  for  the  former  and  $25,341,855 
for  the  latter.  Passenger  earnings  increased  over  last  year  $721,- 
2S1;      freight     earnings,     $928,314;      rent     and     telegraph     receipts 
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549,442,  and  total  receipts  $l,69i),w38,  which,  with  an  increase  of 
operating  expense  of  $673,811,  leaves  an  increased  income  from 
operation  of  $1,025,226.  Including  gross  income  from  the  boat  lines, 
the  total  gross  earnings  of  the  system  were  $54,530,696,  and,  if  the 
income  for  a  full  year  of  the  electric  holding  company  as  now 
enlarged  is  added,  the  full  gross  income  of  the  steam  corpora- 
tion must  now  be  considerably  above  $60,000,000,  placing  it  high 
in  gross  earning  power  among  the  great  railroad  systems  of  the 
country.  Its  extensive  improvements  and  purchases,  of  course,  spell 
a  large  increase  of  debt,  suggested  particularly  by  the  item  "in- 
crease of  bills  payable  $19,600,000"  in  the  summary  of  financial 
operations.  But  the  surplus  after  charges  and  8  per  cent,  divi- 
dends was  $308,052.  The  set  policy  of  the  company  in  buying  the 
securities  of  leased  and  controlled  lines  proceeds,  the  large  sum 
of  $5,337,678  having  been  used  for  that  purpose  during  the  year, 
and  eight  subsidiary  lines  have,  in  consequence,  been  practically 
merged.  The  large  profits  of  the  Sound  boat  lines  appear  in  a 
surplus  over  all  charges  of  $606,831,  of  which  the  company  has 
paid  itself  only  $300,000  in  dividends,  reserving  the  balance  for 
surplus  account.  Hints  that  must  be  read  large  between  the  lines 
refer  to  the  diversion  of  freight  traffic  from  the  Harlem  terminal 
to  the  Poughkef'psie  Bridge  route,  over  which  much  westbound  inter- 
line freight  is  now  regularly  routed.  "Other  diversions"  to  come  may 
be  interpreted  as  Mr.  Mellen's  plan  of  shifting  to  the  inland  routes 
much  of  the  through  freight  that  now  goes  by  the  New  York  divi- 
sion.    This  will  avoid  new  tracks  on  the  Shore  Line. 

The  general  plan  of  financing  in  the  future  the  big  projects 
of  the  company — involving  also  the  taking  up  of  debts  already  in- 
curred— is  a  somewhat  new  one  ia  the  company's  history.  Presi- 
dent Clark's  old  method  of  convertible  debentures  reappears,  but 
with  several  changes.  The  debentures — $30,000,000 — are  shortened 
in  time  to  five  years,  reduced  from  4  to  3V-!  per  cent.,  and.  at 
maturity,  are  convertible  at  150  for  100  in  stock  instead  of  on  the 
old  100  for  100  basis.  This  gives  the  stockholders  a  "melon;'  the 
size  and  succulence  of  which  depends  ultimately  on  what  New 
Haven  shares  are  selling  for  at  the  end  of  the  five  years,  though, 
in  the  meantime,  the  melon  tan  be  harvested  by  the  sale  of  rights. 
It  renews  the  old  policy  of  giving  extra  dividends  to  the  share- 
holders in  the  form  of  new  stock,  which  was  decidedly  modified 
when  President  Hall  issued  new  stock  at  175  without  the  debenture 
intermediary  device. 

At  several  points  this  adoption  of  the  "melon"  policy  is  to  be 
seriously  criticised.  It  is  not  very  many  years  ago  that  the  cor- 
poration, after  following  the  plan,  felt  constrained  to  reduce  divi- 
dends from  10  to  8  per  cent.  Improvements  call  for  large  and 
even  increasing  expenditures  for  which  the  great  railroad  corpora- 
tions need  all  the  cash  they  can  get.  Then,  too,  there  is  uncer- 
tainty as  to  the  duration  of  the  present  period  of  railroad  pros- 
perity and  the  industrial  condition  on  which  it  rests.  In  the  case 
of  the  New  Haven,  the  argument  that  valuable  distributions  to 
shareholders  invite  hostile  legislation  may  not  apply  to  Connec- 
ticut or  Rhode  Island  but  does  to  Massachusetts.  All  these  reas- 
onings urge  that — saying  nothing  of  public  interests — the  present 
dividend  rate  should  be  conservated  for  stockholders  rather  than 
new  dividends  made  for  them  by  added  capitalization.  On  the 
other  hand  may  be  set  Mr.  Mellen's  pronounced  opinion  that  his 
system  can  earn  the  increased  dividend  fund  required;  that  his 
improvements  will  probably  much  increase  net  earning  power;  and 
finally — an  argument  of  value  in  these  times — that  the  plan  avoids 
the  bankers,  prevents  concentration  of  the  stock  in  fewer  hands, 
and  leaves  unimpaired  that  unique  strength  which  the  New  Haven 
company  hds,  of  control  distributed  through  thousands  of  old  and 
relatively  small  stock  holdings.  Still  would  it  not  have  been  just 
as  effective  if  the  present  "melon'  had  not  been  quite  so  big? 
In  immediate  and  practical  aspects  the  company  gets  $30,000,000  for 
use  during  five  years  at  S'i  per  cent,  and  the  question  of  earn- 
ing $1,600,000  additional  net  to  pay  8  per  cent,  on  $20,000,000  new 
stock  after  conversion,  is  deferred  for  half  a  decade,  which  may 
be  prolific  in  unforeseen  events. 

For  the  New  York,  New  Haven  &  Hartford  proper,  the  prin- 
cipal statistics  of  the  last  two  years'  operation  follow: 

1905.  1004. 

lllleage  worked    2.0.S8  2,031 

Kipight  earnings    .•52.-..341.8.5.5  $24,413,541 

Passenger  earnings   24,140.4.54  23,425,193 

Gross  earnings   49.!)81.94S  48,282.909 

Maintenance  of  wav  and  structures.  .  5,168.709  5,467,201 

Maintenance  of  equipment    5.087.905  4,703,873 

Conducting   transportation    24,287.018  23,911,347 

Total  expenses    35.833.023  35.159,211 

Net   earnings    14,148.924  13.123.698 

Gross  income    51,205,399  49,189.345 

Xet    Income    6.708,052  0,094.756 

Dividends    0,400.000  0,400.000 

Surplus  after  dividends    308,052  88.308 

Passengers  carried    63,323,475  63,130.459 

Tons  of  freight  carried 18,321,327  17,560,485 

I'assengers  carried  1   mile   1,175.639.00(1  1,135,702,(100 

Tons  of  freight  carried  1  mile   1.742,915,000  1,661,382,000 

Kate  per  passenger-mile,  in  cents 1.702  1.725 

Kate  per  ton-mile.  In  cents 1.408  1.423 

Average  freight  train  load,  tons 222.85  208.58 


Atchison,  Topeka  &  Santa  Fe. 


The  last  year  was  a  bad  one  for  the  Santa  r  e  on  account  of  the 
nearly  continuous  floods  which  increased  the  one  item,  "general 
repairs  of  roadway,"  by  over  $1,000,000.  Maintenance  of  way  ex- 
penses as  a  whole  increased  over  $2,000,000,  from  $9,170,234  in  1904 
to  $11,385,418  in  1905,  and  from  $1,106  to  $1,371  per  mile,  an  In- 
crease of  $265  on  each  of  the  8,305  miles  of  line.  The  year  was  re- 
markable for  excessive  rainfall  not  confined  to  any  one  locality,  but 
almost  universal  and  nearly  continuous.  During  the  fourteen 
months  ended  with  the  last  fiscal  year  there  was  hardly  a  week  dur- 
ing which  some  part  of  the  line  could  not  be  operated  by  reason  of 
floods  of  greater  or  less  magnitude.  On  at  least  three  occasions  the 
main  lines  in  Arizona  and  New  Mexico  were  totally  disabled  for 
from  four  to  eight  days,  besides  innumerable  smaller  breaks.  For 
weeks  it  was  necessary  to  advise  passengers  and  shippers  to 
make  use  of  other  routes.  A  total  length  of  9,551  ft.  of 
bridges,  31  Vi  miles  of  track  and  1.000,000  cu.  yds.  of  embankment 
were  carried  away,  and  the  stone  station  building  at  Trinidad,  Colo., 
demolished.  It  is  impossible  to  estimate  the  amount  of  business  lost 
and  its  effect  on  gross  earnings.  The  cost  of  repairing  the  damages 
caused  by  the  floods  will  amount  to  $2,000,000,  the  greater  part  of 
which  has  been  included  in  the  operating  expenses  of  the  year. 
Heavy  expense  was  also  incurred  in  caring  for  delayed  passengers, 
detouring  trains  over  other  lines,  overtime  paid  employees  of  de- 
layed trains  and  wrecks  due  to  washouts,  so  that  nearly  all  the  de- 
crease in  net  earnings  as  compared  with  the  preceding  year  may  be 
ascribed  to  the  floods.  So  far  as  is  possible,  steps  have  been  taken 
to  prevent  further  disaster  of  this  kind.  Entire  changes  of  line 
have  been  made  at  several  points  and  protection  work  built  where 
a  change  of  line  was  impracticable.  Floods  of  the  same  magnitude 
would  still  work  great  destruction,  but  as  their  severity  was  unprece- 
dented, a  recurrence  seems  improbable. 

These  unusual  and  severe  expenses  had  marked  effect  on  net 
earnings,  which  dropped  over  $3,000,000  from  $25,949,168  in  1904  to 
$22,S5.S,453  in  1905. 

Gross  earnings  ($68,375,837)  in  spite  of  the  interruptions  and 
loss  of  traffic,  showed  a  small  increase  over  the  record  figure  of 
1904  ($68,171,200).  Nevertheless,  the  smallness  of  the  increa.ss  is 
somewhat  disappointing,  in  view  of  the  record'of  the  road  since  its 
reorganization  in  1895.  In  the  eight  fiscal  years  up  to  last  year  the 
average  yearly  increase  in  gross  earnings  has  been  $4,693,746,  and  in 
1903  and  1904,  when  there  were  large  losses  by  fioods.  the  gross 
earnings  still  steadily  increased  $4,500,000  each  year.  After 
making  liberal  allowances  for  the  more  general  and  longer  con- 
tinued ravages  of  the  floods  during  the  past  year  than  in  the  two 
years  preceding,  an  increase  in  gross  amounting  to  less  than  one- 
twentieth  of  the  previous  eight  years'  average  is  less  favoraile 
than  would  naturally  be  expected,  particularly  at  a  time  when  most 
railroad  companies  are  reporting  large  increases.  One  explanation 
of  the  small  increase  lies  in  the  fact  thai  the  grain  crops  of  the 
year  were  smaller  than  usual,  the  company's  share  of  the  grain 
traflic  being  less  by  085,901  tons,  or  30  per  cent.,  than  last  year.  The 
company  also  carried  100,000  tons  less  live  stock  than  in  1904.  On 
the  other  hand,  manufactures  and  merchandise  freight  increased 
by  about  170,000  tons — always  an  assurance  of  solidity  and  a  traffic 
which  bears  a  high  price. 

In  every  item  of  maintenance  of  way  and  structures,  with 
one  very  trifling  exception,  the  effects  of  flood  damage  are  clearly 
shown.  General  repairs  of  roadway  increased  from  $3,343,428  to 
$4,542,037;  ballasting,  from  $175,348  to  $317,453;  renewal  of  rails, 
from  $591,259  to  $632,159,  and  renewal  of  ties,  from  $1,250,977  to 
$1,619,186. 

Maintenance  of  equipment  expenses  were  $10,914,864  for  the 
year,  an  increase  of  $908,729  over  1904.  The  costs  per  locomotive 
and  per  passenger  car,  though  previously  liberal,  showed  large  in- 
creases. In  1905  this  expense  was  $4,165  per  locomotive,  against 
$3,772  in  1904,  an  increase  of  nearly  $400  in  maintenance  expenses 
on  each  of  the  1,454  locomotives.  Maintenance  per  passenger  car 
cost  $1,152  in  1905,  against  $874  in  1904.  an  increase  of  $278  per  car. 
The  maintenance  cost  per  freight  car  in  1905  was  $94  per  car. 
which  is  practically  the  same  as  the  1904  figure.  With  all  the 
interruption  to  traffic  and  additional  operating  expenses  consequent 
upon  such  severe  floods,  the  showing  made  in  conducting  transpor- 
tation is  highly  creditable.  This  item  increased  only  $66,900,  from 
$21,295,960  in  1904  to  $21,362,860  in  1905. 

There  were  4,730.090,247  tons  carried,  one  mile  against  4,682,- 
269.811  in  1904,  an  increase  of  47,820,436  ton-miles  for  the  year. 
The  average  distance  each  ton  was  carried  increased  from  355  miles 
to  367  miles.  Had  the  average  earnings  per  ton-mile,  which  de- 
creased 18/100  of  a  mill,  remained  as  high  as  in  1904.  there  would 
have  been  an  increase  of  $851,416,  instead  of  a  decrease  of  $353.- 
671.  in  freight  earnings.  The  rate  received  was  1.002  cents  against 
1.020  cents  in  1904.  The  earnings  per  passenger-mile  also  decreased 
from  2.180  cents  to  2.158  cents;  but  an  increase  of  666,943  in  the 
number  of  passengers  and  35,380.000  in  the  number  of  passengers 
carried   one   mile   compensated   for.  this  and   made   an  increase   of 
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$611,607  in  passenger  earnings.  The  freight  traffic  was  almost 
evenly  divided  between  eastbound  and  westbound  snipments,  there 
being  an  excess  of  351.549  tons  eastbound.  Westbound  earnings, 
however,  exceeded  eastbound  by  f3, 743, 188,  the  higher  grade  traffic 
evidently  coming  from  the  east.  The  average  train  load  was  282 
revenue  tons,  an  Increase  of  12  tons,  or  4.46  per  cent.  Products 
of  mines  furnished  32>^  per  cent,  of  the  total  tonnage  against  30  per 
cent,  in  19U4.  Of  the  total  of  4,191.123  tons  under  this  heaa. 
bituminous  coal  was  1,908,070  tons,  and  stone  and  sand,  1.039.553 
tons,  the  latter  an  increase  of  285,554  tons  over  1904.  Products  of 
agriculture  furnished  the  next  largest  percentage,  25V2  per  cent.,  ot 
the  total  tonnage.  The  total  tonnage  of  grain  was  1,486,781  tons 
against  2,172,682  tons,  a  decrease  from  16'^  per  cent,  of  the  total 
tonnage  in  1904  to  Hi-,  per  cent,  in  1905.  Manufactures  were 
14.63  per  cent,  of  the  total,  against  13.21  per  cent,  in  1904,  and 
merchandise  (l.c.l.  tonnage),  6.86  per  cent,  against  6.50  per  cent,  in 
1904,  small  but  valuable  increases  in  high-class  tonnage. 

During  the  year  there  was  expended  for  additions  and  improve- 


During  the  year  the  privilege  was  given  to  holders  of  pre- 
ferred and  common  stock  to  subscribe  for  4  per  cent,  convertible 
bonds  to  the  extent  of  15  per  cent,  of  their  holdings.  These  bonds, 
in  amount  $32,420,000,  bear  interest  from  April  1,  1905.  Including 
this  amount,  most  of  which  will  not  be  issued  until  September  30, 
the  funded  debt  on  July  1  amounted  to  $265,986,500,  and  the  actual 
interest  charges  for  the  year  ending  june  30,  1906,  will  amount  to 
$10,589,958. 

The  uniformly  conservative  policy  of  the  management  of  the 
Santa  Fe  since  the  reorganization  has  been  pursued  during 
the  past  year.  Unfortunately  the  severe  natural  lAndicaps  to  eco- 
nomical operation  have  resulted  in  a  large  decrease  in  net  earnings, 
but  with  the  line  streiigthened  and  improved,  and  barring  a  repeti- 
tion of  such  unusual  conditions,  there  should  be  a  fine  showing 
made  in  the  year  now  under  way.  The  grain  crops,  which  are  of 
no  small  importance  to  the  road,  are  large,  and  business  conditions 
generally  are  favorable.  As  the  only  road  which  has  a  line  from 
Chicago  to  the  Pacific  Coast  the  Santa  Pe  has  long  been  an  important 
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ments  a  total  of  $8,737,509.  against  $11,609,521  in  1904.  Of  these 
amounts,  $4,253,630  was.  in  1905,  charged  to  earnings,  and  $3,378.- 
970  in  1904.  The  remaining  amounts,  $4,483,879  in  1905  and  $8,230,- 
551  in  1904,  were  charged  to  capital  account.  In  this  large  charge 
against  earnings  in  so  disastrous  a  year,  the  showing  made  by  the 
system  is  good. 

One  important  policy  inaugurated  during  the  year  was  the 
increasing  of  second  track  by  about  100  per  cent.,  made  necessary  by 
the  density  of  traffic  on  portions  of  the  main  line.  Appropriations 
were  made  for  building  161  miles,  most  of  it  in  Illinois,  Missouri 
and  Kansas.  All  of  this  is  to  be  finished  by  the  end  of  the  cal- 
endar year,  when  a  total  of  323  miles  of  second  track  will  be 
in  operation.  The  report  states  that  in  spite  of  adverse  conditions, 
both  track  and  equipment  are  in  better  condition  than  ever  before. 

Since  1897,  there  has  been  charged  to  operating  expenses  for 
maintenance  of  equipment  $61,735,742.  At  the  beginning,  in  1897, 
this  expenditure  was  $534  per  mile,  and  it  has  risen  to  $1,314  per 
mile  in  the  year  just  closed.  During  the  year  there  was  added  to 
the  credit  of  rolling  stock  replacement  fund.  $1,601,363.  of  which 
$1,491,408  was  charged  to  operating  expenses  and  $109,954  was  col- 
lected in  cash  for  equipment  sold  and  destroyed.  In  addition  to 
the  S.olS  miles  of  line  covered  by  the  report,  the  company  controls, 
through  ownership  of  securities,  986  miles  of  line  of  auxiliary  rail- 
road companies.  During  the  year.  $681,306  was  received  as  the  net 
proceeds  of  sales  of  lands  embraced  in  the  Santa  Fe-Pacific  Land 
Grant.  This  sum  was,  however,  written  off  the  book  value  of 
railroads,  franchises  and  other  property,  so  that  the  transaction 
does  not  appear  in  the  income  account.  In  addition  to  the  $2,500.- 
000  serial  debenture  bonds  redeemable  February  1,  1905,  there  have 
been  purchased  and  cancelled  $1,301,000  of  the  series  of  bonds  fall- 
ing due  February  1,  1906. 


gage   of  industrial   conditions  on   two-thirds  of   the  continent,  and 
for  this  reason  the  outlook  for  the  ensuing  year  is  bright. 
The  principal  statistics  of  operation  follow: 
100.). 

Mileage   worked    S.303 

Freight  earnings    $47,408,982 

Passenger  earnings   16.045.380 

Cross    earnings    68.375.837 

Maint.  way  and  structures        11.385.418 

Maint.  of  equipment    111. 914. 864 

Conducting    transportation       21.362.860 

Total  expenses    45.577,384 

Net    earnings    22.858.453 

Gross   income    69.189.740 

Net  income   11.742.346 


1904. 

8.180 

?47. 762.653 

15;433.774 

68.171,200 

0.1711,2.34 

10.11116,135 

21.2!>5,n60 

42.222.033 

25,949.168 

68,171,200 

15.359.771 

TRADE  CATALOGUES. 


Xenist  Lamps. — The  Nernst  Lamp  Company.  Pittsburg,  Pa., 
sends  its  "Central  Station  Bulletin"  for  September,  as  well  as  a 
small  pamphlet  describing  and  illustrating  in  detail  the  Nernst 
220-440,  3-wire  A.  C.  system  of  lighting  for  small  cities,  etc. 


Ring  Type  Generators  and  Motors. — The  Northern  Electricil 
Manufacturing  Company,  of  Madison,  Wis.,'  sends  Bulletin  No.  51 
covering  their  Northern  ring  type  machines  for  power  and  lighting 
service.  There  are  very  complete  illustrations  of  the  ring  type  gen- 
erators and  motors,  as  well  as  of  the  detailed  parts,  with  several 
descriptive  tables. 


Electric  RaiHcay  Apparatus. — The  Westinghouse  Electric  & 
Manufacturing  Company  has  issued  a  special  publication  under  the 
title  of  "Westinghouse  Railway  Apparatus  '  for  distribution  at  the 
convention  at  Philadelphia  of  the  American  Street  Railway  Asso- 
ciation.    The  pamphlet  illustrates  and  describes  the  kinds  of  alter- 
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nating  and  direct  current  railroad  motors  made  by  the  company, 
as  well  as  generators  for  railroad  work  and  systems  of  control  for 
electric  railroads.  It  also  describes  with  illustrations  the  Westing- 
house  system  of  catenary  line  construction  for  street  railroad  work. 
There  is  included  information  covering  detail  and  repair  parts  of 
motors  and  other  railroad  apparatus. 


Pipe  Joints. — The  Crane  Co..  Chicago,  has  issued  two  advance 
circulars:  one  dealing  with  its  No.  181  E  "Cranelap"  extra  heavy 
flanged  pipe  joints,  with  swivel  flanges,  and  the  other  with  its  No. 
295E  "Craneweld"  flanged  pipe  joints,  with  wrought  steel  flanges 
welded  on;  both  suiiable  for  working  pressures  up  to  250  lbs.  Sec- 
tional views,  dimension  drawings,  tables  and  price  lists  of  both 
styles  of  joints  are  given.  The  No.  181E  joints  can  be  furnished  with 
flanges  made  from  cast-iron,  ferrosteel.  malleable  iron,  cast  steel 
or  weldless  steel. 


Curve  Lining  Oage. — F.  A.  Smith.  Chicago,  sends  a  two-leaf 
folder  of  his  curve-lining  gage.  The  device  is  illustrated  and  its 
design  and  method  of  use  described. 


CONTRIBUTIONS 


"The  Division   Engineer  in   Railroad  Work.' 


To  THE  EdITOI!  OF  THE   R.\ILRO.\l)   GAZETTE! 

In  the  Railroad  Gazette.  September  8,  is  an  article  by  Mr.  Will- 
ard  Beahan.  on  the  Division  Engineer  in  Railway  Work,  which 
is  of  a   kind  altogether  too   rare  in  the   columns  of  our  journals. 

There  are  two  or  three  points  upon  which  he  touches  which 
the  writer  wishes  to  emphasize.  The  first  is  his  putting  the  hand- 
ling of  men  ahead  of  every  other  qualification.  I  have  in  my 
mind  a  most  excellent  civil  engineei-,  when  engaged  in  the  smaller 
duties,  but  when  he  became  chief  engineer  it  was  no  unusual  thing 
to  see  him  working  over  the  drafting  table  with  assistants  and  sten- 
ographer idle.  When  one  venturesome  assistant  asked  him  one 
day  for  something  to  do.  the  toiling  engineer  exploded  to  the  effect 
that  he  had  only  two  hands,  and  they  were  both  busy.  How  can 
such  a  man  as  this  ever  rise  above  the  using  of  his  two  hands? 

The  late  Collis  P.  Huntington,  when  organizing  his  eastern 
system  of  railroads,  met  a  capable  Division  Superintendent  who 
was  in  charge  of  a  division  of  what  was  then  known  as  the  Ohio 
&  Mississippi  Railroad.  Mr.  Huntington  appointed  him  later  Su- 
perintendent of  his  line  from  Louisville  to  Memphis.  On  visiting 
the  Louisville  office  one  day  he  asked  for  his  superintendent,  who 
was  not  in  his  oflice.  His  chief  clerk  said  "He  is  down  in  the 
yard."  Mr.  Huntington  went  down  into  the  switching  yards  and 
there  found  his  superintendent  throwing  a  switch.  He  was  doing 
the  work  well.  Mr.  Huntington  complimented  him  on  it,  but  re- 
minded him  that  if  he  spent  too  much  of  his  time  at  that  switch 
he  might  be  cornpelled  to  send  the  switchman  up  to  the  superin- 
tendent's office.  Some  men  can  never  learn  that  they  are  paid  for 
doing  a  higher  class  of  work  than  throwing  a  switch  or  making 
a  drawing. 

Towards  the  end  of  his  paper  Mr.  Beahan  speaks  of  the  fact 
that  we  as  engineers  are  coming  to  be  useful  just  because  we 
can  put  a  dollar  where  it  can  earn  more  than  where  another  man 
can  put  that  dollar.  If  we  can  thoroughly  disabuse  our  minds  of 
the  idea  that  the  title,  engineer,  gives  us  any  special  claim  on 
any  job  whatsoever  we  will  have  advanced  ourselves  materially. 
Comparatively  few  engineers  are  good  at  handling  a  gang  of  men. 
and  when  one  of  them  takes  charge  of  railroad  work  he  will  usually 
do  well  to  leave  the  handling  of  this  gang  to  the  section  foreman, 
or  extra  gang  foreman. 

The  writer  of  this  has  by  force  of  circumstances  been  com- 
pelled to  handle  gangs,  running  from  20  to  60,  of  nearly  every 
nationality  which  serves  on  railroad  work.  It  includes  Chinese, 
Japanese,  negroes,  Mexicans.  Austrians,  Italians,  and  the  mixed 
"navvy."  He  has  never  met  with  any  two  of  these  classes  who 
could  be  managed  by  exactly  the  same  method.  He  will  say  right 
here  that  with  the  first  three  mentioned  above  he  never  considered 
himself  a  howling  success.  He  was  able  to  master  the  handling 
of  the  Mexican:  got  along  very  well  with  the  Italian:  and  has 
made  a  record  with  the  "navvies";  but  this  accomplishment  was 
acquired  by  watching  the  way  his  most  successful  foremen  handled 
their  crews.  After  the  ability  to  handle  his  subordinates  the  great- 
est necessity,  it  seems  to  the  writer,  is  for  the  engineer  to  get 
along  peacefully  with  his  neighbors.  He  is  apt  to  be  a  better  edu- 
cated man  than  the  triinmaster.  or  even  the  master  mechanic, 
with  whom  he  must  come  in  contact  on  his  division.  In  most 
localities  there  is  a  sort  of  chip  on  the  shoulder  for  the  educated 
man  in  railroad  circles.  It  is  a  good  plan  to  be  blind  when  looking 
at  the  point  where  this  chip  may  be.  A  railroad  division  is  very 
much  like  an  army  division.  All  the  officers  must  work  together. 
Lack  of  harmony  amongst  the  officers  lost  many  a  battle.  Lack 
of  harmony  in  a  division  writes  its  record  in  various  mishaps  all 
over  the  division. 


Mr.  Beahan  is  strong  against  letter  writing.  There  certainly 
is  both  a  use  and  abuse  of  letter  writing,  but  I  am  a  strong  believer 
in  written  reports.  A  thing  every  subordinate  should  be  required 
to  do  is  to  make  frequent  and  regular  written  reports  to  his 
superior.  The  fact  that  he  has  to  account  for  spikes,  oil,  and 
other  loseable  property,  makes  him  look  more  carefully  after  such 
things.  If,  besides  this,  the  records  are  written  up  in  the  division 
headquarters,  and  it  is  passed  down  the  line  with  the  cost  of 
doing  the  various  work  on  various  sections,  it  helps  keep  up  enthu- 
siasm. Without  this  many  even  among  good  men  are  inclined 
to  be  a  little  easy  and  let  things  drift. 

It  certainly  is  essential  if  letters  of  instruction  be  written, 
that  the  superior  officer  should  get  around  frequently  enough  to 
know  by  personal  contact  with  his  assistant  that  they  have  re- 
ceived those  letters;  that  they  have  understood  those  letters; 
and  that  they  have  put  into  effect  the  orders  contained  in  them. 
It  was  my  fortune  to  be  located  upon  one  road  where  the 
roadmasters  uniformly  laid  the  letters  which  came  to  them  to 
one  side,  knowing  well  by  past  experience  that  no  effort  would 
ever  be  made  to  know  whether  those  orders  were  ever  carried  out 
or  not;  and  each  section  foreman  ran  his  section  according  to 
his  own  ideas. 

The  writer  had  an  experience,  serving  for  12  years,  coming 
up  from  axman  and  rear  chainman  to  be  division  engineer  on 
construction,  entirely  under  one  man.  This  man  was  not  a  letter 
writer,  and  it  was  before  the  days  when  typewriters  were  in  com- 
mon use.  When  the  writer  entered  the  service  of  another  rail- 
road, he  was  thrown  under  a  letter  writer.  While  his  office  was 
in  the  same  room  with  the  resident  engineer,  during  the  four 
months  they  were  together  he  never  received  a  verbal  order  from 
his  superior.  If  he  asked  any  advice  on  any  subject  he  would 
within  an  hour  or  two  have  a  letter  laid  on  his  table  giving  in- 
structions on  that  point.  Perhaps  it  was  Jis  lack  of  worldly  wis- 
dom, due  to  the  narrow  surroundings  of  his  earlier  life,  but  he 
carried  out  the  instructions  contained  in  one  letter  so  literally  that 
it  was  necessary  to  rebuild  a  bridge.  It  is  perhaps  needless  to 
say  that  some  of  the  doings  of  this  residency  brought  letter  writing 
into  disrepute  on  that  road. 

I  wish  to  fully  indorse.Jlr.  Beahan's  opinion  on  letter  writing, 
and  at  the  same  time  to  say  I  would  require  from  roadmasters. 
bridge  foremen,  and  section  foremen,  weekly  reports  covering  the 
most  important  things,  and  have  a  complete  monthly  report.  These 
things  should  go  on  record.  The  subordinate  has  comparatively 
little  use  for  a  record  provided  he  has  a  superior  in  whom  he 
feels  confidence  and  who  gets  around  to  talk  with  him  occasionally. 

C.    M.    v. 


The   Railroad   Systematizer. 


To  THE  Editor  of  the  R.\ii,road  Gazette: 

Two  editorial  notes  which  appeared  in  the  Railroad  Gazette 
March  3  touched  upon  a  subject  which  in  my  opinion  demands 
more  attention  than  you  and  your  readers  are  giving  to  it,  and 
with  your  permission  I  will  indulge  in  a  little  amplification  of 
what  you  said.  I  refer  to  the  economizing  of  blanks  on  the  Penn- 
sylvania and  the  intelligent  use  of  publicity  on  the  Long  Island 
road.  On  the  Pennsylvania,  as  a  result  of  conferences  between 
the  operating,  the  traffic  and  the  accounting  departments,  100 
blank  forms  were  done  away  with,  which  in  the  aggregate  means, 
of  course,  a  large  saving  in  work.  On  the  Long  Island  road 
the  President,  after  failing,  by  the  ordinary  means — interviews 
with  citizens  and  with  daily-paper  repoilers — to  convince  the  public 
of  the  fairness  of  an  advance  in  passenger  fares  which  had  been 
made,  adopted  the  novel  course  of  setting  forth  his  defence  in 
the  shape  of  letters — advertisements — in  the  newspapers.  His  let- 
ters were  not  exactly  in  the  shape  of  "display  ads."  but  they 
were  printed  in  large  type  and  put  in  such  shape  that  they  were 
sure  to  attract  the  eye  of  every  reader. 

Now.  these  Incidents  furnish  strong  support  for  two  of  what 
seem  to  me  most  essential  principles  in  railroad  management: 
First,  that  no  new  form  of  record  or  report  whatsoever  should 
be  put  into  use  on  a  railroad  until  it  has  been  examined  and  ap- 
proved by  an  expert  systematizer  reporting  direct  to  the  Presi- 
dent; and  second,  that  it  is  to  the  interest  of  every  large  rail- 
road to  take  its  employees,  and  incidentally  the  public,  into  its 
confidence,  by  the  publication  of  a  weekly  or  monthly  journal, 
to  be  circulated  gratuitously  among  employees,  and  devoted  to 
the  discussion  of  all  matters  pertaining  to  the  operation  .of  the 
road. 

The  professional  systematizer  has  become  indispensable  in  our 
industrial  and  commercial  institutions,  and  although  he  avails  him- 
self  largely  of  engineering  knowledge,  his  greatest  efficiency  lies 
in  the  designing,  and  the  education  of  employees  in  the  use  of, 
simple  systems  of  records  which  give  to  officers,  at  the  earliest 
possible  moment,  and  with  a  minimum  of  labor  on  the  part  of  em- 
ployees, exact  knowledge  of  the  condition  of  every  vital  detail  of 
the  business,  and  the  net  results  obtained. 

The   railroad  systematizer  should  by  experience   and   constant 
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association  be  familiar  witli  the  duties  of  every  employee,  and 
tliiis  be  competent  to  judge,  whenever  it  is  proposed  to  inaugurate 
a  new  report  or  record,  whether  the  information  desired  is  not 
already  accessible  in  the  records  of  some  department,  whether  it 
cannot  be  obtained  more  economically  in  some  other  manner,  and 
if,  when  obtained,  it  will  serve  a  purpose  commensurate  with  the 
cost  of  compiling  it.  measured  in  actual  increase  of  wages  paid, 
cost  of  stationery,  the  discontent  engendered  among  employees  by 
burdening  them  with  labor  which  they  know  to  be  unproductive, 
and  the  accidents  and  losses  caused  by  diverting  their  attention 
from  more  important  duties. 

A  Railway  Systematizer  would  of  necessity  report  to  the  Presi- 
dent only,  as  his  work  would  in  many  cases  antagonize  depart- 
mental incompetents  and  faddists,  bent  upon  aggrandizing  their 
own  departments  at  the  expense  of  labor  appearing  on  the  payrolls 
of  others,  and  in  many  cases  burdening  their  own  employees  with 
useless  work  in   order   to   demonstrate   some   personal   hobby. 

In  the  matter  of  co-ordination  of  departmental  records,  most 
railroads  are  now  practically  without  a  head,  as  the  President 
obviously  cannot  give  personal  attention  to  the  details  necessary 
for  the  purpose.  The  result  is  that  an  aggressive  head  of  depart- 
ment carries  his  point  in  every  case.  One  department  will  submit 
to  the  impositions  of  others,  rather  than  provoke  friction  by  re- 
ferring them  to  the  President,  which  might  be  construed  as  a 
violation  of  professional  etiquette. 

This  question  of  professional  etiquette  is  indeed  responsible 
for  much  useless  work  on  railroads,  and  it  even  affects  retired 
officials  as  well.  Many  a  useless  or  long  outlived  report  is  made 
for  years  and  religiously  filed  away  without  examination,  because 
its  withdrawal  would  be  a  tacit  admission  of  its  uselessness,  and 
a  reflection  on  the  officer  who  originated  it.  The  writer  in  recom- 
mending the  withdrawal  of  such  reports  has  been  met  with  the 
reply,  "Of  course  we  d%-  not  use  the  data,  but  the  men  who  fur- 
nish it  have  plenty  of  time  to  spare,  and  they  think  that  we 
check  it.  so  that  it  serves  the  same  purpose."  Both  these  ideas 
are  fallacious.  If  errors  in  such  reports  are  passed  over  unnoticed 
the  maker  does  not  need  to  be  told  that  the  report  serves  no  pur- 
pose. If  he  is  conscientious  he  may  continue  to  make  it  care- 
fully, but  he  is  much  more  likely  to  save  labor  by  "faking"  it. 

That  any  additional  labor  whatsoever  can  be  imposed  upon 
an  employee,  without  its  value  eventually  appearing  in  the  salary, 
or  in  the  accident,  or  loss  and  damage  account,  is  a  mistake. 
While  there  may  be  an  occasional  apparent  exception,  in  the  long 
run  the  rule  holds  good  that  "you  cannot  get  something  for 
nothing." 

The  burden  of  useless  and  duplicated  records  and  reports  is 
largely  borne  by  the  transportation  department.  Notwithstanding 
the  unification  of  recording  methods  accomplished  by  associations 
of  railroad  officers,  on  many  roads  agents  still  record  every  tran- 
saction in  a  book,  transcribe  it  to  a  daily  or  weekly  report,  re- 
arrange it  in  a  monthly  report,  and  finally  dissect  it  in  detail 
from  a  statistical  standpoint,  when  every  one  of  these  operations 
but  the  first  could  better  and  more  cheaply  be  carried  out  in  an 
audit  office  by  men  trained  to  do  that  one  thing  only.  Conductors 
spend  hours  when  nominally  off  duty,  in  making  out  complex  re- 
ports, or  endanger  the  safety  of  their  trains  in  order  to  make 
them  "on  the  company's  time."  Both  agents  and  conductors  often 
telegraph  an  analysis  of  the  day's  work,  viewed  from  a  multi- 
plicity of  standpoints,  to  various  oflTicials  who.  after  the  novelty 
of  the  new  report  wears  off.  do  not  give  it  a  casual  glance.  Agents, 
operators  and  despatchers  handle  stacks  of  messages  mostly  not 
only  uncoded,  but  written  in  conversational  style,  which  if  charged 
for  at  one-tenth  commercial  rates,  would  more  than  offset  any  value 
to  be  derived  from  them. 

Occasionally  an  auditor  rises  superior  to  the  mere  considera- 
tion of  an  economical  showing  for  his  own  department,  and  by 
a  centralization  of  work  in  his  office  with  a  consequent  increase 
of  his  own  payroll,  effects  a  saving  for  the  road,  much  of  which 
cannot  be  measured  in  dollars  and  cents.  But  even  if  he  is  sus- 
tained in  this  policy,  there  still  remains  the  necessity  for  many 
similar  reforms  which  lie  outside  his  control.  Only  an  officer  whose 
authority  extends  to  all  departments,  and  whose  sole  business  is 
to  keep  in  personal  touch  with  the  making  and  handling  of  the 
records,  can  judge  of  their  eflJciency  in  practice  and  promptly 
attend  to  the  weeding  out  of  unfit  and  the  substitution  of  simpler 
records,  which  the  constant  change  in  operating  methods  makes 
necessary  everywhere. 

Th?"  purpose  of  an  official  periodical  published  by  a  railroad 
should  be  mainly  educaiional.  Employees  should  l)e  encouraged 
to  study  the  reasons  underlying  every  rule,  and  when  the  reasons 
are  not  plain  to  them,  be  allowed  to  make  inquiries  or  to  criticise 
the  practical  working  of  the  rules.  This  may  be  done  anonymously 
if  they  so  desire,  in  fact  preferably  so.  Such  communications 
should  be  published,  together  with  an  explanation  prepared  by  a 
competent  ofllcer. 

The  educational  benefits  to  be  derived  from  the  publication 
of  frank  discussions  between  officers  and  men  would  by  no  means 
all  accrue  to  the  latter.     Officers  would  soon  hesitate  to  issue  orders 


which  were  not  defensible  from  a  standpoint  of  fairness  and  sound 
common  sense,  were  they  deprived  of  the  mantle  of  official  infal- 
libilitj'  with  which  they  so  often  seek  to  clothe  themselves.  No 
officer  who  gives  his  men  to  understand  that  he  is  competent  to 
do  all  the  thinking,  and  that  their  duty  is  only  to  obey  orders 
blindly,  can  command  their  respect  or  co-operation.  No  railroad 
can  afford  to  countenance  any  policy  in  dealing  with  its  employees 
which  will  not  bear  the  lest  of  publicity  and  of  frank  discussion. 
As  was  evidenced  in  the  case  of  the  Long  Island  Railroad,  pre- 
viously referred  to,  the  public  is  quickly  satisfied  with  a  plausible 
explanation,  when  proffered,  of  what  previously  was  view^ed  as 
a  mere  edict  by  circular,  and  seemed  to  be  kn  autocratic  abuse 
of  power.  The  point  to  be  noted,  however,  is  that  for  weeks  the 
same  explanation  was  proffered  ver'oally  to  citizens'  committees 
and  newspaper  reporters,  but  that  the  garbled  versions  of  it  which 
appeared  in  the  press  only  served  to  inflame  public  indignation. 
As  soon,  however,  as  it  appeared  in  the  public  press  backed  by 
the  signature  of  the  president  of  the  road,  the  agitation  imme- 
diately subsided.  This  must  have  been  due  to  the  publicity  given 
to  reasons  which  were  presumably  incontrovertible.  As  raiIi>oad 
men  are  not  less  amenable  to  reason  than  the  public  generally, 
such  a  policy  as  between  a  railroad  and  its  employees,  in  dealing, 
at  their  inception,  with  the  causes  that  sometimes  lead  to  disas- 
trous strikes,  could  not  but  be  beneficial.  It  is  usually  the  iase 
after  such  a  strike  that  each  side  learns  that  the  statements  of 
the  policy  of  the*  other,  delivered  verbally  and  perhaps  imper- 
fectly expressed  in  the  beginning,  have  been  greatly  distorted  by 
the  successive  prejudiced  interpretations  placed  upon  them  by  the 
persons  transmitting  them.  This  would  be  obviated  by  the  pub- 
lication in  an  official  journal,  of  both  sides  of  the  question,  which 
would  put  each  clearly  on  record  before  every  man  interested, 
bring  officers  and  men  closer  together,  do  away  with  the  one- 
sidedness  which  now  characterizes  both  the  official  conferences 
and  those  of  the  lodge  room,  render  innocuous  the  oratory  of  the 
agitator,  and  restrain  abuses  of  power  on  the  part  of  subordi- 
nate oflacials.  An  appropriate  motto  for  such  a  publication  would 
be,  "A  square  deal  for  every  man,  and  for  the  company  as  well." 

Aside  from  the  discussion  of  so-called  grievances,  an  esprit 
de  corps  could  be  built  up  by  a  series  of  "friendly  talks"  in  print. 
These  could  impress  on  each  employee  that  every  dereliction  of 
duty  on  his  part,  even  if  he  evade  the  responsibility,  would  serve 
to  discredit  not  only  himself  but  his  fellows  with  their  imme- 
diate superior;  his  division  with  the  management,  the  latter  with 
the  stockholders,  and  the  road  with  the  public.  As  an  Instance 
of  such  a  "friendly  talk"  the  writer  has  in  mind  an  address  re- 
cently published  in  the  Railroad  Gazette,  which  was  delivered  by 
the  General  Claim  Agent  of  a  western  line  at  a  meeting  of  its 
agents.  Such  an  article,  addressed  'oy  an  officer  to  the  employees 
of  his  own  line,  goes  home  to  each  man  with  a  thousand  times 
the  force  which  it  would  have  if  read  In  a  journal  devoted  to 
the  interests  of  the  railroads  of  the  country  as  wjjole. 

In  the  days  before  the  standardizing  of  train  despatching 
rules,  the  western  transportation  man's  most  valued  book  of  refer- 
ence was  a  Union  Pacific  time-table,  each  issue  of  which  con- 
tained all  the  queries  w-hich  had  been  made  to  date  regarding 
seemingly  ambiguous  or  conflicting  rules,  together  with  the  of- 
ficial ruling  governing  their  interpretation,  the  latter  always  ex- 
pressed in  such  a  form  as  to  render  the  reasons  underlying  it 
apparent.  As  a  clearance  from  the  Union  Pacific  was  then  suf- 
ficient to  secure  employment  anywhere  for  a  conductor,  train 
despatcher,  agent  or  telegraph  operator,  it  is  evident  that  the  road 
w^as  repaid  in  the  efficiency  of  its  men  for  the  increased  expense 
incurred  in  supplying  the  entire  west  with  time-tables. 

The  writer  believes  that  a  spirit  of  personal  honor  and  pride 
in  the  road  may  be,  through  such  a  journal,  built  up  among 
employees  in  the  same  manner  as  is  done  in  many  educational 
institutions.  One  cannot,  however,  inculcate  honesty  without  mak- 
ing use  of  the  word  and  of  its  opposite — dishonesty;  and  although 
the  leakage  of  revenue  through  the  dishonesty  of  employees  is 
a  most  vital  question  to  every  railroad,  it  is  generally  a  tabooed 
subject  between  officers  and  men,  and  the  methods  employed  in 
checking  the  latter  are  surrounded  by  the  greatest  mystery.  No 
honest  or  fair  minded  man  can  object  to  being  surrounded  by 
precautions  tending  to  lessen  the  temptations  to  which  he  may 
be  exposed,  and  these  precautions  in  many  cases  protect  him  from 
being  forced  into  collusion  with  dishonest  fellow  employees  who 
might  otherwise  make  his  position  unpleasant.  He  has,  however, 
a  right  to  expect  that  the  methods  of  checking  him  be  fair  and 
aboveboard.  and  that  he  be  heard  in  his  own  defense.  The  writer 
has  found  it  advantageous  to  explain  clearly  to  employees  the 
methods  to  be  used  in  such  checks,  together  with  the  bearing 
which  the  non-observance  of  seemingly  unimportant  rules  might 
have  on  the  result:  at  the  same  time  impressing  upon  them  that 
the  company  does  not  purpose  to  await  absolute  evidence  of  dis- 
honesty, but  will  punish  by  dismissal  any  employee  who.  by  the 
violation   of  such  vital  rules,  gives  cause  for   suspicion. 

As  an  example  of  an  opposite  policy,  a  certain  great  railroad 
has  for  years  been   noted  for  its  niggardliness  in  the  granting  of 
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allowed  railroad  men,  but  many  discharges  undoubtedly  took  place 
due  to  the  carrying  of  men  on  the  request  of  officials.  With  the 
certainty  of  being  eventually  discharged  without  a  hearing,  as 
the  result  of  such  a  secret  check,  it  Is  not  difficult  to  follow  up 
the  train  of  logic  which  would  influence  a  conductor  In  his  deal- 
ings with  the  company.  Did  the  road  in  question  publish  such 
a  journal  as  is  herein  advocated,  .so  that  conductors  could  anony- 
mously explain  their  side  of  the  case  without  imperiling  their 
positions  or  reflecting  on  their  immediate  superiors,  the  high  of- 
ficials responsible  for  this  pass  policy  would  ere  this  have  dis- 
covered that  there  exists  a  serious  loss  of  revenue  and  an  in- 
justice to  a  class  of  employees  as  an  offset  to  the  apparent  economy 
shown  by  their  exceedingly  small  pass  lists. 

The  writer  believes  that  this,  as  well  as  every  other  relation 
between  employees  and  officials,  can  be  discussed  impersonally  in 
an  official  publication,  and  with  advantage  to  the  company. 

HENRY  BURNETT. 


New    Freight    Terminal    at    Cincinnati,    of    the    Cincinnati,    New 
Orleans  and  Texas  Pacific. 


jnns:[ 


The  Cincinnati  Southern  Railway,  as  is  generally  known,  is 
owned  by  the  City  of  Cincinnati.  Ohio.  It  is  operated  under  a 
long-term  lease  by  the  Cincinnati,  New  Orleans  &  Texas  Pacific 
Railway  Company,  the  city's  interests  in  the  property  being  admin- 
istered by  a  board  of  five  trustees.  As  shown  by  the  accompanying 
map,  the  road  enters  the  southwestern  part  of  the  city  over  its 
own  bridge  across  the  Ohio  river  and  runs  directly  north  along 
McLean  avenue  to  yards  bearing  the  same  name — its  largest  Cincin- 
nati freight  yards.  On  the  eastern  side  of  these  yards  is  Lincoln 
Park  freight  depot,  a  district  freight  house  about  400  ft.  long,  which 
serves  an  industrial  region.  Lines  run  north  from  Mcl^ean  avenue 
yards  along  the  avenue  to  the  Brighton  freight  terminal  in  the 
northwestern  part  of  the  city,  which  is  also  a  district  terminal 
only,  serving  another  industrial  region. 

The  present  principal  freight  terminal  of  the  road  is  at  Front 
and  Mill  streets  near  the  river  and  is  designated  on  the  map.  It 
is  rented  from  the  Baltimore  &  Ohio  Southwestern,  and  is  reached 
by  a  track  of  the  latter  occupying  approximately  the  route  indicated 
for  the  proposed  viaduct.  This  depot  is  very  old,  having  been  built 
by  the  Ohio  &  Mississippi  Railroad  in  18.57.  The  terminal  is  en- 
tirely inadequate  for  the  present  business  of  the  Cincinnati,  New 
Orleans  &  Texas  Pacific,  and  is  also  op6n  to  the  objection  of  being 
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passes  to  employees  of  its  own  and  other  lines,  all  passes  given 
by  transportation  officers  being  checked  against  their  payrolls, 
and  an  explanation  demanded  where  the  necessity  for  issuance 
of  transpoitation  is  not  obvious.  As  a  result  it  was  for  years 
tacitly  understood  by  every  transportation  man  below  the  rank 
of  General  Manager  that  each  conductor  would  be  allowed  to  carry 
free  over  his  run  "'two  railroad  men,"  and  in  addition  to  this 
as  many  more  were  "fixed"  verbally  with  the  conductor  by  despatch- 
ers,  trainmasters,  and  superintendents,  as  they  saw  fit.  When  this 
road  covered  its  trains  with  "spotters,"  as  it  does  periodically, 
it  is  possible  that  the  auditor  made  allowances  for  the  two  tacitly 


inconveniently  situated  relative  to  the  business  district  of  the  city. 
The  trustees  of  the  Cincinnati  Southern  accordingly  took  steps 
some  time  ago  to  provide  a  new  freight  terminal  more  favorably 
located  with  reference  to  the  wholesale  section  of  the  city,  and  of 
a  capacity  and  arrangement  that  would  provide  not  only  for  present 
requirements  but  that  would  be  ample  for  the  needs  of  the  road 
for   some    time  to   come. 

In  order  to  obtain  a  suitable  site  having  the  desired  proximity 
to  the  wholesale  section,  improved  property  had  to  be  acquired  at 
great  expense,  the  outlay  for  this  purpose  alone  being  in  excess  of 
$1,300,000.     The   new   terminal   fronts  on   Vine  street  and   extends 


294 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  13. 


u.,jfeij< /F'S 


y/NE  STREET 

ao'o- '\ 


S  n 


.2^i 


i 


September  29,  1905. 


THE     RAILROAD     GAZETTE. 


295 


riiif   street  Eleiatii 
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Lonijituilimil  Seelion  ritrough  0/fice  Buihliiui. 
Vine  Street  Freight  House  and  Office  Building  C.,  N.  O.  &  T.  P.  Ry,  Cincinnati 
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westwardly  through  three  city  blocks  to  Plum  street.  The  build- 
ings will  occupy  the  space  between  Commerce  and  Front  streets,  and 
across  the  latter,  on  a  tract  almost  as  large,  will  be  team  tracks. 
The  entire  property  was  occupied  by  warehouses  from  four  to  eight 
stories  higli.  some  of  which  had  been  standing  for  upwards  of 
50  years.  The  presence  of  abandoned  wells,  old  privy  vaults,  deep 
cellars,  etc.,  revealed  in  the  wrecking  of  the  old  buildings  and  the 
excavating  for  the  foundations  of  the  new,  presented  difficulties  in 
building  the  foundations. 

The  buildings  consist  of  a  two-story  and  basement  office  part. 
130  ft.  front  on  Vine  street  and  50  ft.  deep,  between  Front  and 
Commerce  streets,  and  inbound  and  outbound  freight  houses  ex- 
tending westwardly  from  iame,  the  inbound  building  facing  Front 
street  and  the  outbound  Commerce  street,  the  whole  forming  a 
U-shaped  structure.  The  freight  houses  are  each  1,100  ft.  long. 
The  outbound  house  is  25  ft.  wide  and  the  inbound  42  ft.  wide. 
both  having  a  8',;>-ft.  platform  on  the  track  side.  Between  the  two 
freight  houses  are  three  tracks,  two  serving  the  outbound  house 
and  one  the  inbound.  Between  the  inbound  and  outbound  tracks 
is  a  platform  S  ft,  wide  and  extending  practically  the  entire  length 
of  the  freight  houses.  Each  freight  building  has  a  second  story 
135  ft.  long  adjoining  the  office  building,  to  be  used  as  record  rooms 
for  the  general  offices  of  the  railroad  company.  The  office  build- 
ing is  to  be  of  reinforced  concrete  construction  practii-ally  through- 
out, with  steel  roof  trusses  and  tile  roof.  It  will  be  faced  with 
pressed  brick  and  have  stone  trimmings.  The  freight  houses  will 
also  be  of  reinforced  concrete,  but  with  wooden  roof  trusses.  They 
will  be  without  the  brick  veneering,  and  the  walls  and  piers  sepa- 
rating the  doors  will  show  a  tooled  or  floated  concrete  surface. 

The  foundations  which  were  put  in  differ  considerabl.v  in  detail 
from  those  shown  by  the  general  plans  herewith,  these  plans  having 
been  made  early  in  the  year  before  there  was  any  certainty  about 
the  exact   location   of  the   terminal   and   therefore  of   the   soil  and 


quarter  turn  and  anchored  into  the  concrete  by  a  short  vertical 
rod  passing  through  a  hole  in  its  end. 

The  space  under  the  houses  between  walls,  including  the  plat- 
forms, is  filled  with  earth  rammed  in  layers.  On  this  will  be  laid 
a  double  floor  of  yellow  pine  and  maple  respectively,  resting  on 
sills  bedded  in  a  6-in.  layer  of  concrete.  The  floor  of  the  outbound 
house  has  a  slope  of  6  in.  to  the  edge  of  the  platform  at  the  track 
side,  while  the  inbound  floor  slopes  8  in.  toward  the  street  side. 
Both  sides  of  both  buildings  will  have  rolling  steel  doors  llVo  ft. 
wide  by  10  ft.  high,  with  piers  SU  ft.  wide  between  all  doors.  Com- 
merce street,  on  the  north  side  of  the  outbound  house,  will  be  con- 
siderably wider  than  formerly.  This  space  and  all  other  roads  and 
driveways  around  the  terminal  will  be  paved  with  granite,  or  other 
material  to  be  determined  later. 

Each  track  between  houses  has  room  for  27  cars,  or  81  cars 
for  the  three.  The  capacity  of  the  outliound  house  will  be  double 
that  of  the  present  terminal,  while  the  inbound  will  have  six  times 
as  much  room.  All  of  the  switching  to  and  from  the  present  house 
is  done  for  the  C.  N.  O.  &  T.  P.  by  the  B.  &  O.  S.  W.  For  the  new 
terminal  the  approach  will  be  over  the  tracks  of  two  foreign  roads 
temporarily:  the  B.  &  O.  S.  W.  and  the  Pennsylvania,  which  will 
do  the  switching  jointly.  But  proceedings  have  been  begun  to  ac- 
quire land  for  a  viaduct  approach  about  3,000  ft.  long  from  the 
north  end  of  the  Ohio  river  bridge.  Its  route  will  be  approximately 
as  indicated  on  the  map,  coming  to  the  surface  at  its  juncture 
with  P'ront  street.  From  this  point  the  company  expects  to  put  in 
its  own  surface  track  to  the  new  terminal. 

At  the  present  time  the  foundations  of  the  buildings  have  been 
completed  and  work  has  begun  on  the  superstructures.  It  is  ex- 
pected to  have  the  terminal  ready  for  occupancy  by  the  spring  of 
1906.  Mr.  G.  B.  Nicholson,  Chief  Engineer  of  the  Cincinnati,  New 
Orleans  &  Texas  Pacific,  is  Chief  Engineer  and  Superintendent  of 
the   terminal    work   for   the   Trustees   of   the   Cincinnati   Southern. 


Commerce  Street  Elevation,  Vine  Street   Freight  House  and  Office  Building,  C.,   N.  O.  &  T.   P.,  Cincinnati. 


other  conditions  to  be  encountered.  The  quality  of  the  soil  and 
the  condition  of  the  large  warehouses,  which  had  stood  for  years 
on  the  site  finally  chosen,  made  it  evident  that  piling  was  unnec- 
essary. Instead,  broad  footings  of  reinforced  concrete  were  put 
in  for  the  columns  and  pedestals,  the  dimensions  in  each  case  being 
such  as  to  give  a  load  of  3.000  lbs.  per  sq.  ft.  on  the  sandy  clay  soil. 

Details  for  the  reinforced  concrete  construction  to  be  employed 
in  the  buildings  are  not  yei;  fully  decided  upon,  therefore  draw-, 
ings.of  typical  designs  of  columns,  girders  and  floors  cannot  be 
shown  at  this  time.  The  loads  for  which  designs  are  being  pre- 
pared are:  125  lbs.  per  sq.  ft.  for  the  first  and  second  floors  of 
the  office  building;  300  lbs.  for  the  stationery  store  room  and  the 
record  rooms  over  the  freight  houses;  100  lbs.  for  all  attic  floors. 
It  is  not  anticipated  that  any  unusual  design  or  construction  will 
be  used  in  any  part  of  the  buildings.  A  1-2-4  mixture  of  concrete 
will  be  used  throughout.  All  footings,  beams  and  floors  will  be 
reinforced  with  Kahn  bars,  and  columns  with  plain  rods  %  in. 
to  1  in.  in  diameter.  There  are  expansion  joints  where  the  freight 
houses  join  the  office  building,  and  every  90  ft.  along  the  freight 
house  walls.  The  4-in.  x  4-in.  floor  timbers  of  the  office  building 
will  be  bedded  in  cinder  concrete.  At  the  rear  of  the  office  build- 
ing will  be  a  plain  concrete  chimney  56  ft.  high  and  2  ft.  6  In. 
square  inside.  The  walls  are  21  in.  thick  up  to  the  roof  of  the 
building,  reducing  above  that  to  17  in.  and  then  to  13  in.  The 
tower,  which  is  GoLj  ft.  high  above  the  street,  is  of  brick  and  steel, 
with  stone  trimmings. 

As  already  mentioned,  the  freight  houses  have  concrete  walls 
with  wooden  roof  trusses  and  tile  roof.  A  cross-section  of  both 
houses  and  the  platform  between  is  shown.  The  platforms  on  the 
track  sides  of  the  two  houses  are  covered  by  roofs  bracketed  to 
the  building  walls.  The  street  sides  of  the  buildings  also  have 
each  a  projecting  roof  S  ft.  wide.  The  roof  truss  knee  braces, 
which  are  formed  of  two  5-in.  x  8-in.  timbers,  rest  on  corbels  on 
the  walls  of  the  house.  They  are  each  anchored  to  the  wall  by 
a   i/i-in.  by  3-in.  strap  bolted  to  the  brace.     This  strap  is  given  a 


He  is  being  assisted  by  H.  E.  "Warrington,  Principal  Assistant  Engi- 
neer, and  Adam  Hitter.  Assistant  Engineer  of  the  C,  N.  O.  &  T.  P. 
The  Collier  Bridge  Company,  Indianapolis.  Ind..  has  the  contract 
for  the  construction  complete.  The  buildings  will  cost  about  $250,- 
000.     We  are  indebted  to  Mr.  Nicholson  for  the  data  of  this  article. 


Fines  for  Soliciting  Rebates. 


At  Chicago,  Sept.  21,  four  officers  of  the  Schwarzschild  &  Sulz- 
beiger  Company  were  fined  an  aggregate  of  $25,000  by  Judge 
Humphrey  in  the  United  States  District  Court,  following  a  plea  of 
guilty  to  indictments  charging  conspiracy  to  accept  railroad  re- 
bates. The  defendants  were:  Samuel  Weil,  of  New  York,  Vice- 
President  of  the  company;  B.  S.  Cusey,  Traffic  Manager;  V.  D. 
Skipworth,  and  C.  E.  Todd,  Assistant  Traffic  Manager.  Mr.  Weil 
was  fined  $10,000  and  the  other  three  $5,000  each. 

With  the  entering  of  the  plea  the  statement  was  made  that 
unless  at  least  one  of  the  cases  was  immediately  settled  the  life 
of  Mr.  Weil  would  be  jeopardized,  his  nerves  being  shattered.  The 
plea  was  entered,  it  is  said,  after  an  understanding  with  United 
States  Attorney  General  Moody  that  the  jail  provision  of  the  law. 
under  which  the  indictment  was  returned,  should  be  waived  and 
only  a  fine  imposed.  The  four  men  were  accused  of  unlawfully 
combining  and  agreeing  to  solicit  rebates  for  the  Schwarzschild  & 
Sulzberger  Company  from  the  Michigan  Central,  the  Chicago,  Rock 
Island  &  Pacific,  the  Grand  Trunk  Western,  the  Lehigh  Valley, 
the  Boston  &  Maine,  and  the  xMolMle  &  Ohio  railroads.  Charges 
were  also  made  that  the  defendants  had  conspired  with  each  other 
in  presenting  supposed  claims  for  damages  which  were  in  reality 
claims  for  rebates. 

The  plea  now  entered  does  not  in  any  way  affect  the  charge 
of  interference  with  government  'witnesses  made  in  a  previous 
indictment  returned  against  Mr.  Cusey  and  other  Schwarzschild  & 
Sulzberger   men.     Max  Sulzberger  at  once   gave  his  check  for  the 
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total  amount  of  the  fines.  It  is  said  that  it  cost  $16,000  to  collect 
evidence  against  the  four  defendants  and  bring  about  their  in- 
dictment. 


A  New  Foup-Wheel  Passenger  Truck. 


Mr.  T.  N.  Hyden,  Chicago,  has  designed  a  four-wheel  passenger 
truck  in  which  he  has  endeavored  to  embody  the  good  qualities 
of  the  six-wheel  truck,  at  the  same  time  effecting  a  reduction  of 
weight,  and  of  construction  and  maintenance  cost.  The  drawings 
show  that  the  chief  points  of  difference  from  the  usual  four-wheel 
truck  are:  the  short  wheel-base,  the  placing  of  the  bolsters  and 
spring  planks  at  the  ends  of  the  frame,  and  the  extension  of  the 
equalizers  at  each  end  to  provide  for  an  additional  spring.  These 
features  required  a  novel  frame  construction,  in  which  it  was 
endeavored  to  combine  strength  and  rigidity. 

The   wheel   pieces   of   the   frame  are   plated   with    %.-in.   plates 


which  are  stiffened  vertically  by  plates  riveted  to  the  inner  sides 
of  the  webs.  These  plates  are  joined  across  at  the  ends,  forming, 
in  fact,  a  rectangular  frame.  Inside  of  the  frame  is  an  8  in.  I- 
beam  placed  horizontally  for  lateral  stiffness,  its  flanges  being  riv- 
eted through  the  stiffening  plates  and  webs  of  the  9  in.  beams. 
The  bridge  beams  rest  on  top  of  the  bottom  flanges  of  the  9  in. 
bolster  beams  and  are  secured  thereto  by  bent  plates.  Two  bolts 
pass  from  the  end  of  the  stiffening  frame  through  the  bolster. 
Also,  the  top  flange  of  each  bridge  beam  is  extended  over  the  top 
flange  of  the  bolster  beam  and  riveted  to  it.  The  bolsters  are  two 
9  in.  I-beams  with  a  seasoned  oak  filling  beam  between.  They  are 
reduced  in  depth  at  the  ends  to  extend  under  the  wheel  pieces 
and  carry  the  side-bearing  beams.  These  latter  will  be  made  of 
cast-steel  not  quite  to  the  form  shown  in  the  drawings. 

The  spring  plank,  which  is  a  13  in.  40  lb.  channel,  flanges 
down,  is  swung  from  the  end  pieces  and  transoms.  A  cast-iron 
filling  block   is   interposed   between   the  spring   plank    and    hanger 
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The   Hyden   Four-Wheel    Passenger  Truck. 


and  the  end  pieces  with  -2-in.  In  addition  there  are  members  cor- 
responding to  the  safety  beams  of  the  ordinary  four-wheel  truck, 
and  others  which  combine  the  characteristics  of  the  middle  transom 
of  the  six-wheel  truck  with  those  of  the  four-wheel  truck  transom. 
These  latter  members  are  placed  13\i:  in.  inside  the  end  pieces. 
They  are  heavy  forged  or  cast-steel  pieces  which  are  U-shaped  at 
the  middle  to  pass  around  the  center-bearing  bridge.  The  safety 
beams,  which  are  6-in.,  17V4-lb.  I-beams,  are  rigidly  connected  at 
their  ends  to  the  transoms  and  at  the  middle  to  the  wheel  pieces. 
At  each  corner  of  the  frame  is  a  heavy  plate  ef  either  malleable 
iron  or  cast-steel,  securely  bolted  to  the  wheel  and  end 
pieces  and  the  transom  and  safety  beam.  Addition?.!  lateral 
stiffness  is  secured  to  the  frame  by  two  X  braces  between  the  safety 
beams. 

The  center-bearing  bridge  is  formed  of  two  9  in.  35  lb.  I-beams 


axle.  The  burden  springs  are  three-bundle  elliptics,  with  seats  of 
either  malleable  iron  or  steel.  The  extension  of  the  equalizers 
beyond  the  journal  boxes  to  provide  for  additional  equalizer  springs 
has  been  mentioned.  The  equalizer  is  brace^  across  below  each 
pedestal  somewhat  similar  to  the  bracing  of  a  locomotive  frame 
pedestal. 

The  brake  rigging  embodies  a  special  lever  device,  which  may 
be  seen  on  the  plan  and  side  elevation,  the  latter  showing  it  in 
broken  lines.  It  provides  for  inside-hung  brakes  "and  is  essentially 
one  lever  for  the  two  beams,  the  fulcrums  being  so  placed  as  to 
equalize  the  pressure  on  the  two  beams. 

Mr.  Hyden  estimates  that  the  saving  in  weight  of  his  design 
over  a  six-wheel  truck  would  be  about  8,000  lbs.  per  car,  and  the 
saving  in  cost  of  making  would  be  several  hundred  dollars.  He 
has  patented  the  design. 
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Union  Highway  Crossing  Bell. 


The  Union  Switch  &  Signal  Company  has  lately  brought  out 
a  new  design  of  highway  crossing  signal— an  iron  post  and  sign 
with  a  relay  hox— that  will  take  the  place  of  the  former  designs. 
which  woro  largely  of  wooden  construction.  The  new  design  is 
shown  in  the  accompanying  illustration.  Fig.  1.  The  advantages 
of  this  design,  with  iu  more  durable  parts,  are  obvious.  The 
wires  connecting  the  tracks,  batteries  and 
instruments,   being   run   entirely   inside   the  ^^ 

post,  are  protected   both   from  weather  and 
from  malicious  interference. 

The  bell  fixed  on  the  top  of  the  post  is 
of  the  well-known  Rousseau  type,  its  work- 
ing parts  being  protected  by  its  own  gong 
and  a  semi-circular  metal  hood  above  it. 
This  bell  requires  only  eight  cells  of  caustic 
potash  battery  to  operate  it,  and  the  battery 
is  kept  in  the  cast-iron  box  at  the  foot  of 
the  bell  post.  The  sign  is  a  cast-iron  ring 
3  ft.  in  diameter,  with  raised  letters  cast 
on  each  face.  It  is  made  of  two  similar  sec- 
tions bolted  together.  It  has  an  advantage 
over  the  usual  wooden  sign,  in  that  it  does 
not  require  the  services  of  an  expert  to  re- 
paint it,  the  raised  letters  making  the  job 
comparatively  simple.  Signs  (lings)  can  be 
made  from  any  design,  with  lettering  to  suit 
the  requirements  of  different  state  laws, 
without  changing  any  of  the  other  parts. 

The  relay  box  will  hold  two  interlocking 
relays,  or  lour  simple  relays,  as  conditions 
require,  and  is  absolutely  water  and  dust  proof,  being  fitted  with 
a  gasket  of  rtibber  tubing  and  a  special  hasp  for  forcing  the  door 
tight  against  the  gasket,  similar  to  the  design  employed  in  the 
Union  Company's  well-known  electric  semaphore  signal. 

The  interlocking  relay  used  on  single  track  lines  is  shown  in 
Fig.  2.  This  design  embodies  all  the  features  of  the  standard 
enclosed  relays,  manufactured  for  a  number  of  years  by  the  Union 
Company,  the  cores,  magnets,  and  armatures  being  identical  with 
those  of  the  "Universal"  type  of  relay.     It   can   be  equipped   with 


Fig.  4  shows  the  normal  condition  of  an  interlocking  relay 
when  the  coils  are  energized,  with  the  armatures  "picked  up"  and 
the  controlling  track  sections  unoccupied.  D  and  J  are  the  arma- 
ture bars,  carrying  contact  arms  E  and  G.  H  and  I  are  the  inter- 
locking arms,  carried  by  D  and  J  and  insulated  therefrom,  notched 
to  engage  the  locking  pawl  F:  M  and  N  are  contact  points.  Fig. 
5  shows  the  condition  of  the  relay  after  a  train  has  entered  the 
track  section  A  B.     The  coils  of  magnet  K  are   de-energized   and 


Fig.  1 — Union 
Crossing  Signal. 


Fig.  2 — Union   Interlocking  Relay. 

D  has  made  back  contact  with  post  M.  Arm  H  in  falling  throws 
locking  pawl  F  to  the  position  shown  and  thereby  prevents  con- 
tact being  made  between  G  and  N,  when  the  train  passes  beyond 
B  and  de-energizes  magnet  L.  The  armature  J  cannot  fall  far 
enough  to  make  the  contact  as  the  notch  in  I  catches  on  the 
pawl  F.  This  condition  will  continue  until  the  train  clears  sec- 
tion A  B.  when  armature  D  will  be  lifted  and  open  the  contact 
between  M  and  E,  thereby  breaking  the  local  circuit  passing  through 
M  and  E,  and  the  bell  will  stop  ringing.     The  armature  J  remains 
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Single   Track    Crossing    Bell. 


platinum  or  carbon  contacts,  as  desired,  and  is  provided  with  high 
grade  insulation  throughout,  thus  insuring  immunity  against  any 
ordinary  lightning  discharge.  All  relays  of  this  design  are  tested 
■with  an  alternating  current  of  5.000  volts  before  leaving  the  factory. 

The  locking  arrangement  l)etween  the  two  armatures  of  the 
relay  is  an  adaptation  of  the  original  Scott  design,  used  for  many 
years  by  the  Union  Company.  On  double  track,  the  locking  ar- 
rangement is  omitted  entirely,  and  each  side  of  the  relay  oper- 
ates independently  of  the  other,  the  whole  instrument  being  prac- 
tically two  relays  mounted  on  a  common  base. 

The  connections  for  a  single  track  crossing  are  shown  by  Fig. 


down  and  locked.  As  the  train  continues  on  and  clears  section 
B  C,  armature  J  will  rise  and  the  relay  will  be  in  its  original 
and  normal  condition. 

On  double  track  an  interlocking  relay  with  the  locking  pawl 
removed  is  used  to  control  the  local  bell  circuit.  Two  ordinary 
relays  would  answer,  but  it  is  often  desirable  to  maintain  the 
interlocking  type  as  a  standard  for  bell  work,  and  besides  it  is 
more  economical  of  space. 


The   Prussian   Railroads   have   ordered   eight   hospital   cars,   as 
we  may  call  them,  to  be  stationed  at  different  places  in  the  country 


Fig.  4. 

3.  The  track  is  bonded  for  from  l,.St)0  ft.  to  3.000  ft.  on  each 
side  of  the  crossing  from  A  to  B  and  C  to  B.  As  a  train  enters 
from  either  end  the  interlocking  relay  makes  back  contact  on 
one  or  the  other  of  the  fingers  attached  to  the  armatures  of  coils 
D  or  E  which  completes  the  local  bell  circuit  of  battery  F.  To 
stop  the  bell  as  soon  as  a  train  has  cleared  the  crossing  that 
part  of  the  relay  controlled  from  the  section  beyond  the  crossing 
is  prevented  from  acting  by  the  locking  pawl  H  which,  when  D 
is  dropped,  keeps  H  from  dropping  far  enough  to  close  the  local 
circuit. 


Fig.    5. 

for  the  transportation  of  people  too  ill  to  sit  up  and  requiring  the 
attendance  of  doctors  and  nurses.  Each  car  has  a  sick  room  with 
bed  for  the  patient  and  reclining  chairs  for  attendants,  opening 
into  another  compartment  also  provided  with  a  bed,  and  a  servant's 
compartment.  All .  the  appliances  likely  to  be  needed  in  a  sick- 
room areyjrovided  and  conveniently  at  hand.  One  of  these  cars  can 
be  ordered  at  any  station,  on  the  purchase  of  12  first  class  tickets 
for  the  route  over  which  it  is  to  go.  The  first  of  the  eight  has 
recently  a  {rived  at  Charlottenburg.  a  suburb  of  Berlin,  where  it 
will  be  stationed. 
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Robert  Water-Tube  Locomotive  Boiler. 


The  water-tube  boiler  that  has  achieved  such  economical  re- 
sults in  marine  and  stationary  practice  offers  an  attractive  field 
for  experiment  on  the  locomotive.  Accoriling  to  La  Oenie  Cwtl  a 
boiler  of  this  type  has  been  built  and  for  more  than  a  year  in 
successful  working  on  the  Algerian  lines  of  the  Paris.  Lyons  & 
Mediterranean  Ry.  by  M.  Robert,  the  chief  engineer.  The  boiler 
is  of  the  Yarrow  type  though  still  preserving,  in  external  ap- 
pearance and  method  of  location  on  the  machine,  the  ordinary 
form  of  boiler. 

The  boiler  is  composed  of  three  main  parts;  the  firebox,  the 
body  and  the  smoke-box.  The  body  is  formed  or  is  built  upon 
two  cylindrical  reservoirs  A  and  B  in  the  drawings  attached  to 
each  other  by  three  drums  for  direct  connections  as  well  as  by 
the  tubes  that  serve  the  purpose  of  water  evaporation  and  circu- 
lation. These,  V'  V=.  are  of  steel.  The  upper  reservoir  holds  both 
water  and  steam;  while  the  lower  one.  which  ends  at  the  front 
end  of  the  firebox,  is  filled  with  water  only. 

The  firebox  extends  down  to  the  grates  that  carry  a  hollow 
frame  The  crown  of  the  firebox  is  the  upper  reservoir  A;  the 
front  and  back  walls  are  of  fire  brick,  and  the  side  walls  are 
formed  by  the  tubes  V,  with  expanded  joints  and  connect  the 
upper  reservoir  with  the  hollow  ring.  The  latter  is  further  con- 
nected with  the  two  reservoirs  by  large  return  pipes  R,   R,. 

The  gases  of  combustion 


r^ 


pass    between    the    nests    of 

water  tubes  that  extend  from 

the  firebox  to  the  smokebox. 

In   order   to   avoid  an   admis- 
sion    of    air,     steel     covering 

plates    have   been    applied    to 

the  sides   of   the   firebox  and 

body  of  the  boiler. 

As    in    the    case    of    the 

boilers  of  torpedo   boats,   the 

circulation  of  the  water  Is 
maintained  in  such  a  way 
that  there  is  an  ascending 
current  passing  through  the 
tubes  immediately  surround- 
ing the  firebox,  and  in  the 
principal  nests  nearest  there- 
to, while  the  descending  cur- 
rent passes  through  those  that  are  more  remote  as  well  as  through 
the  return  water  tubes  R,  R.  which  are  not  in  contact  with  the 
flames.  While  the  circulation  is  quite  rapid,  the  adherent  deposits 
have  a  tendency  to  form  in  the  tubes  that  are  the  hottest,  though 
they  are  easily  removed  when  scale  is  thus  formed,  as  will  be  shown 
later.      The  principal   dimensions  are  as  follows: 


Cross  Sections  of  Mud-Ring. 


(irate  length   

width    

area    * 

Tuhes,   :;.(>   in.    diameter    ( numliei-l 

l.X   in.    diameter    (numbtr) 

2.6  in.   diameter  (average   length  1 

l.S  in.  diameter  (average  length! 

Heating    surface     (firebox) -. ■ 

•  ■•  (nests    of    tubes,    reservoirs    and 

drums)     J 

(total)    1 

Len^h  of  nest  of  tubes   

Steam  pressure  per  sq.  in 

Total    capacity    

Volume  of  water  at  upper  level 

Volume  of  water  at  lower  level    

Difference   available   for  evaporation 

Weight  of  boiler  empty  without  attachments 

Weight  of  boiler  filled    :•:,•••  ■,••■    ■■.■,••  \i,' 

Height,  center  of  gravity  of  boiler  above  the  lail. 


72  In. 

.  .41.:<4  In. 
2.1:-  sq.  ft. 


.'.  ..  .47.8  in. 
165.67  sq.  ft. 

,108.07      •' 
,27:1.74      •• 

14.3.7  In. 

160  lbs. 

.  .  .300  cu.  ft. 
,  .  248.8  cu.  ft. 

.206.4.5    " 
41.33    •• 
. .  .29.700  lbs. 
...42.570     •• 
.7  ft.  .")•%  in. 


The  Robert  boiler  has  one  advantage  over  the  ordinary  loco- 
motive boiler  in  ease  and  speed  in  freeing  the  scale  without 
taking  out  or  disturbing  any  part  of  the  structure  as  must  be 
done  in  the  case  of  the  standard  style.  When  the  boiler  is  to 
be  washed  out,  it  is  first  emptied  and  then  filled  with  cold  water 
so  as  to  make  it  possible  to  enter  the  cylindrical  reservoirs 
.which  are  provicied  with  manholes.  There  need  be  no  fear  of 
overstraining  or  distorting  any  of  the  parts  by  this  sudden  cooling 
as  would  be  the  case  with  boilers  fitted  with  the  ordinary  fire 
tubes. 

The  reservoirs  can  always  be  cleaned  without  using  any 
special  apparatus,  as  they  are  always  accessible.  The  tubes  are 
cleaned  ag  follows:  The  workman  takes  a  piece  of  flexible  shaft- 
ing into  the  upper  reservoir.  This  carries  cutting  teeth  at  one 
end  and  is  driven  from  the  shop.  The  teeth  cut  away  the  scale 
in  a  few  moments  and  it  falls  into  the  lower  reservoir  or  the 
hollow  frame  of  the  firebox,  from  either  of  which  it  is  readily 
removed.  All  parts  of  the  boiler  can  be  cleaned  in  the  manner 
thus  indicated  and  kept  in  such  a  state  of  cleanliness  that  the 
best  condition  of  evaporative  efliciency   be  maintained. 

It  is  also  necessary  to  free  the  tubes  from  the  soot  that  may 
have   accumulated    upon    them.     This   can    be    done    by    the    crew. 
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even  while  the  engine  is  on  the  road,  for  there  are  two  pipes  o  o 
connected  to  the  steam  pipe  k,  and  perforated  with  small  holes 
inclined  in  the  proper  direction.  By  opening  a  cock  and  allowing 
the  steam  to  blow  out  at  these  holes,  the  surfaces  of  the  tubes 
are  scoured  and  cleansed  of  the  soot  which  is  blown  out  at  the 
stack. 

The  advantages  that  are  claimed  in  comparison  with  the 
ordinary  type  are;  Less  weight  for  the  same  amount  of  heating 
surface,  and  the  entire  avoidance  of  flat  surfaces  that  must  be 
stayed  by  bolts  or  braces;  ease  of  cleaning,  as  no  tube  joint  is 
exposed  to  the  action  of  the  flames,  the  liability  to  leakage  from 
this  cause  is  avoided;  the  construction  and  especially  the  work 
of  repairs  being  less  troublesome  than  in  the  case  of  the  ordinary 
boiler,  the  time  occupied  in  the  making  of  repairs  is  shorter,  and 
this  lessens  the  period  that  the  engine  is  out  of  service. 

The  criticism  to  be  made  is  that,  owing  to  the  limited  area 
of  the  water  surface  in  the  upper  reservoir  the  liberation  of  the 
steam  is  likely  to  be  accompanied  by  a  violent  ebullition  with  a 
consequent  intminment  of  water. 

The  engine  shown  has  been  in  freight  service  for  16  months. 
The  line  has  a  length  of  about  74  miles,  with  an  undulating  profile 
in  which  there  are  some  long  2  per  cent,  grades.  The  train  loads 
handled  are  about  25  per  cent,  more  than  those  taken  by  engines 
with  fire-tube  boilers,  having  the  same  heating  surface  and  prac- 
tically the  same  grate  area,  in  the  same  service.  The  saving  in 
fuel  amounts  to  about  10  per  cent.,  which  is  due  to  the  better  con- 
dition of  the  evaporating  surfaces  and  the  improved  circulation 
of  the  water. 

The  maintenance  of  the  boiler,  up  to  the  present,  has  been 
practically  nothing,  while.  In  the  case  of  the  ordinary  locomotives 


found  not  guilty,  and  in  76  found  guilty.  The  other  33  cases  ha 
not  yet  come  to  trial.  This  the  management  adduces  as  evldenc 
that  it  acted  with  judgment,  and  was  not  unduly  severe. 


Time  Freight  on  the  Southern   Railway.* 

The  revised  instructions  governing  time  freight  on  the  Soutl 
ern  went  into  effect  March  1,  1905.  Although  nominally  there  i 
only  one  class  of  time  freight,  including  all  kinds  of  perishabl 
freight,  all  merchandise,  carloads  or  1.  c.  1.,  machinery  and  liv 
stock,  and  a  number  of  other  articles,  as  a  matter  of  fact  perisl 
able  goods  really  constitute  a  special  class  within  the  general  clasi 
Special  forms  shown  below  are  provided  for  the  record  of  perisl 
able  freight  and  also  of  merchandise  freight  in  case  the  latter  hi 
comes  delayed  in  transit.  Except  for  these  two  items  the  genera 
system  corresponds  quite  closely  to  those  already  shown.  The  form 
used  are  the  time  freight  waybill  envelope,  the  telegraph  train  r< 
port  for  passing  trains,  the  consist  report,  the  cut-out  report,  an 
the  two  special  forms  mentioned.  Four  previous  forms  in  use  prio 
to  the  revision  were  abandoned.  It  is  taken  for  granted  that 
time  freight  car  is  moving  uninterruptedly  in  the  train  in  whic 
it  started  until  form  84,  the  cut-out  report,  is  received,  showin 
that  the  car  has  been  cut  out.  Time  freight,  except  perishable,  dei 
fined  to  branch  line  points  is  followed  to  divisional  terminal  o 
branch  line  junction  points  only,  after  which  it  is  left  to  the  chie 
train  despatcher,  train  master  and  superintendent  to  see  that  sue 
cars  are  forwarded  to  their  destination  on  the  first  proper  trail 
For  example,  a  car  of  time  freight  billed  from  Pinners  Point  to  Coi 
cord,  N.  C,  is  followed  by  the  system  only  as  far  as  Spencer. 

As  is  generally  the  case,  it  is  provided  that  time  freight  mus 


Form  184. 

SOUTHERN  RAILWAY  COMPANY. 


J.  N.  Seale,  S.  of  T.,  WashiDgtoa,  D.  C. 

The  following  cars  of  Merchandise  Freight  (PACKAGE  CARS)  v 


ready  for  Traia  No, 


_M.,  but  were  forwarded  on  oiher  l 


-igo — ,  which  left 
s  as  below: 


o 

H 

J 

DeSTTNATIOS. 

K 

FORWAKDKD. 

M 

IllITIAI. 

Train. 

Time. 

Date. 

CAfsE  or  Dflat. 

l-ll-O.").  5M.  B(i3S94  Form  84 

SOUTHERN  RAILWAY  COMPANY. 
CUT-OUT  REPORT. 

Date 190 

Mr.  J.  N.  SEALE,  Supt.  Transportation. 

Wasliinglon,  D.  C. 
Following  Cars.  PACKAGE.  TIME  or  PERISHABLE  Freight  were  Cut  Out  of  TIME  FREIGHT  Trains: 


DESCRIPTION 


CUT  OUT  OF 


FORWARDED 


Initial  Number  Contents  From  jDeslination    Where     Why    Train  (Time  \  Dat«    [Train    Time    Date 


This  report 
immediately  car: 


to  be  telegraphed  to  the  Superioteadent  of  Traasportal 
>  are  forwarded. 


.Superintendent. 


INSTRUCTIONS. 

This  Cut-Out  Report  mast  be  transmitted  BY  WIRE  to  the  Superintendent  ot  Trans- 
portation as  soon  as  cars  which  have  been  cut  out  are  forwarded. 

It  cars  cut  out  are  delayed  over  24  hours  before  being  forwarded,  report  showing  why 
cut  out  should  be  sent  promptl.v.  and  a  separate  report  showing  forwarding 
should  be  sent  as  soon  as  cars  are  forwarded. 

If  cars  cut  out  are  transferred  for  any  eause.  this  report  should  show  car  into 
which  transfer  is  made,  and  give  forwarding. 


Report  of  iVIercliandise  Freigiit  Delayed. 

during  the  same  period,  it  has  been  necessary  to  replace  a  large 
number  of  staybolts  and  tubes  as  well  as  tube  sheets  on  account 
of  the  bad  quality  of  the  water,  which  contains  about  2.8  grains 
per  gallon  of  solid  matter  and  in  some  localities  the  waters  .are 
so  hard   that  this  proportion  rises  to  9.2  grains  per  gallon. 

The  salts  in  solution,  with  the  exception  of  a  small  quantity  ot 
carbonate  of  lime,  are  the  sulphates  of  lime  and  magnesia,  which 
produce  very  hard  and  adherent  deposits. 

The  writer  of  the  article  in  Le  Genie  Civil,  M.  F.  Barbier,  is 
of  the  opinion  that  the  experience  thus  far  obtained  with  the 
Robert  boiler  seems  to  indicate  that  it  marks  a  notable  advance 
in  construction. 


The  Prussian  State  Railroad  management  having  been  criti- 
cised because  of  the  very  large  number  of  cases  where  it  had  noti- 
fied prosecuting  attorneys  that  employees  might  be  prosecuted  crimi- 
nally, while  in  only  a  fraction  of  such  cases  were  the  men  actually 
tried  and  found  guilty,  the  management  explains,  that  in  all  cases 
where  an  accident  has  caused  loss  of  life  or  endangered  it;  the  local 
railroad  authorities  notify  the  local  prosecuting  attorney,  who  ac- 
tually prosecutes  only  after  an  investigation  is  made— something  as 
a  motorman  is  arrested  here,  when  some  one  has  been  killed,  before 
there  is  any  evidence  that  it  was  any  fault  of  his.  In  1903  the 
Prussian  railroad  authorities  notified  1,147  cases  of  accident  to  the 
prosecuting  oflicers;  but  in  only  155  cases  did  they,  after  iijvestiga- 
tion,  ask  for  prosecution,  and  in  these  cases  only  93  employees  were 
reportea  as  the  guilty  persons.  Prosecutions  were  made  in  151 
cases;    in  14  the  charge   was  withdrawn,  in  28  the  defendant  was 


Cut-Out   Report. 

be  moved  only  on  certain  through  trains  designated  to  handle  it 
except  time  freight  originating  at  non-waybilling  points  for  thii 
class  of  freight,  and  that  this  freight  must  be  bunched,  as  far  as  pos 
sible,  at  district  terminals  to  expedite  the  movement.  In  other  words 
it  is  the  constant  aim  to  assemble  at  district  terminals  all  the  tim< 
freight  possible  in  order  that  carded  trains  may  have  as  near  th( 
full  tonnage  rating  of  time  freight  as  possible.  When  there  is  no 
full  tonnage  of  time  freight,  it  is  provided  that  carded  trains  may  b( 
filled  out  with  ordinary  freight,  care  being  taken  to  select  the  highes 
class  loads  and  the  longest  haul  in  order  to  enable  the  time  freigh 
train  to  be  handled  throughout  its  full  run  with  the  least  possibh 
amount  of  switching  and  setting  out  of  cars.  It  is  emphasized  tha 
each  division  must  inevitably  protect  the  through  freight  sched 
ule,  running  a  sufficient  number  of  sections  to  move  all  the  timi 
freight  and  as  much  of  the  long  haul  business  delivered  by  th( 
connecting  division  as  can  economically  be  done.  A  sufficient  num 
ber  of  short  haul  loads  and  empties  may  be  kept  at  district  termi 
nals  when  necessary  to  fill  out  through  trains  to  their  propel 
tonnage  rating. 

The  Southern  has,  of  course,  a  very  important  fruit  traffic 
and  this  requires  some  special  provision  in  the  time  freight  systert 
already  alluded  to  in  the  mention  which  has  been  made  of  the  extra 
classification  given  perishable  freight.  It  is  also  provided  thai 
bananas  and  other  perishable  shipments  of  eight  or  more  cars  may 

•For  previous  time  freight  articles  see  Sept.  8.  Great  Northern;  Sept.  1 
Chicago  &  North-Western,  (Sept.  •22.  Chicago  Freight  Terminals)  ;  Aug.  '2o 
Atchison,  Topeka  &  Santa  Fe.  and  Boston  &~Maine  ;  .\ug.  IS,  St.  Louis  &  Sar 
Francisco. 
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when  necessary,  be  run  as  extras  under  the  time  freight  classifica- 
tion. When  regular  messengers  accompany  bananas  and  other  fruit 
the  names  of  these  messengers  are  shown  on  slip  bills  as  well  as 
on  the  regular  waybills  covering  the  shipments,  and  the  messen- 
gers are  also  furnished  with  term  passes  or  with  a  banana  mes- 
senger's ticlcet  as  the  case  may  require,  to  provide  for  their  tree 
transportation  on  the  train  carrying  the  shipment.  These  mes- 
sengers have  entire  control  of  the  ventilation  of  the  cars  in  their 
charge  and  are  entitled  to  call  on  employees  of  the  company  for 
any  help  that  they  may  require.  When  the  messengers  leave  cars 
which  are  to  go  forward  without  a  messenger,  the  position  of  the 
ventilators  as  they  have  left  them  must  not  be  changed  except  on 
written  instruction  from  the  messenger  in  charge  or  on  special  in- 
struction from  the  proper  officer  of  the  company.  The  ventilation 
of  all  cars  not  accompanied  by  messengers  must  be  regulated  and 
operated  through  to  destination  in  accordance  with  instructions 
endorsed  on  the  waybills.  In  the  absence  of  these  endorsements  or 
other  instructions  the  cars  will  be  carried  through  to  destination 
with  the  ventilation  the  same  as  when  received  by  the  Southern 
Railway  from  connecting  lines.  It  is  specifically  Tirovided,  however, 
that  all  ventilators  and  side  doors  in  this  case  must  be  closed  when 
the  temperature  falls  to  32  deg.  Fahr.,  and  that  they  must  be  opened 
as  before  when  it  rises  above  32  deg.     Fruit,  vegetables  and  berries 


ing.  In  case  of  an  accident  necessitating  the  transfer  of  perish- 
able freight  a  report  is  made  by  wire  to  the  superintendent  of  trans- 
portation, the  superintendent  and  train  master  of  the  district  and 
the  freight  claim  agent  at  Washington,  stating  the  nature  an<l  ex- 
tent of  damage  to  the  cars  and  contents  together  with  a  report  of 
the  action  taken  regarding  handling  and  forwarding.  When  bana- 
nas are  transferred  they  are  apt  to  be  more  or  less  injured  by  being 
bruised  which  causes  them  to  reach  their  destination  in  bad  condi- 
tion, in  many  cases  being  decayed  and  occasioning  heavy  claims 
for  damage.  It  is  therefore  insisted  upon  that  whenever  it  is  pos- 
sible to  do  so  the  cars  must  be  repaired  without  transfer,  and  that 
this  class  of  freight  must  never  be  handled  in  transit  when  It  can 
possibly  be  avoided. 

For  the  data  used  in  preparing  this  article  we  are  indebted  ta 
Mr.  .J.  N.  Seale,  Superintendent  of  Transportation. 


3-~-(6-  OOM-S 


SOUTHERN  RAILWAY  COMPANY. 


Division. 


SUPERINTENDENT  OF  TRANSPORTATION, 

WASHINGTON,  D.  C. : 
Below  please  find  correct  list  of  all  cars  loaded  with  Vegetables,  Fruit.  Melons.  Meat. 
Poultry,  Eggs.  Beer,  etc..  Received  frorr 


forwarded  by  Train  No. 

»G 

leaving  here  at 


'B 

I       TRAIM  No. 
y  or 

I  Connecting  R.R.    (Tinie)_...  M. 

•E 

.        Section  No or  Delivered 

»H 
..o'clock M,  (date) 


190 

R.R. 
.190 


Initial  Number  Contents  Final  Destination    Received  at     Eiplanationof  any  delay 


«,    !      I  I 

i 

SI ; I 


..Agent  or  Yardmaster. 


INSTRUCTIONS. 
Tills  report  to  be  made  up  by  Tanl  Foreman  or  Ayi  lit.  and  telegraphed  to 
Superintendent  of  Transportation  as  soon  as  train  leaves  his  station. 
Cipher  letter  "O  "   Received  at,  to  show  connection  received  from  or  local 
starting  point  on  line  of  Southern  Railwaj. 
Malve  full  explanation  of  any  delay. 

If  cars  are   transferred,   show  Car  Number  and   Initial  into  which  trans- 
ferred. 

t»IJerators  will  transmit  only  written  portion  of  this  report,  and  use  Cipher 
Letters  for  that  purpose  Indicated  thus*. 


Record  of  Movement  of  Perishable  Freight. 

loaded  in  common  or  ventilated  box  cars  must  be  transferred  to 
refrigerator  cars  when  the  temperature  falls  to  10  deg.  above  zero, 
and  when  so  transferred,  or  if  loaded  in  a  ventilated  refrigerator 
car  with  the  ventilation  closed,  the  car  must  be  iced  sufficiently  to 
prevent  heating.  When  the  temperature  falls  to  zero  the  division 
officers  are  instructed  to  place  all  cars  containing  fruits,  vegetables 
and  berries  in  roundhouses  or  other  places  of  security  and  do  every- 
thing possible  to  protect  them. 

When  these  cars  are  left  at  junction  points  for  delivery  to 
connecting  lines,  branches  or  other  divisions,  or  when  they  are 
similarly  received,  the  agents  and  yard  masters  at  these  points  are 
required  to  take  a  full  record  of  the  position  of  the  ventilator 
plugs  and  trap  doors,  stating  what  ventilators,  if  any.  are  opened 
or  closed  or  it  any  are  closed  and  cleated:  also,  whether  or  not 
the  train  pipes  under  the  refrigerator  cars  are  plugged  up  and  the 
character  of  the  plug.  Finally,  the  name  of  the  messenger  in  charge, 
if  there  is  one.  must  be  recorded.  All  instructions  given  by  mes- 
sengers in  regard  to  the  ventilation  of  their  cars  must  be  in  writ- 
ing and  signed.  A  continuous  accurate  record  is  also  kept  of  the 
weather  conditions  and   temperature  at  all  junction  points. 

The  diversion  of  loaded  cars  in  transit  is  handled  through  the 
office  of  the  freight  claim  agent  and  the  superintendent  of  trans- 
portation is  advised  promptly  of  the  change  in  destination  or  rout- 


Alternating  Current  Electric  Locomotives. 


The  determination  of  the  New  York,  New  Haven  &  Hartford 
to  use  the  alternating  current  in  its  locomotives  for  the  New  York 
terminal  is  important.  As  they  come  in  over  the  New  York  Central 
line  these  locomotives  will  necessarily  use  the  direct  current,  but. 
without  question,  their  own  line  will  have  an  over-head  trolley 
system   for  the  single-phase  alternating-current  series  motors. 

The  contract  taken  by  the  Westinghouse  Electric  &  Mfg.  Com- 
pany comprises  1.5  locomotives  for  high-speed  passenger  service, 
each  of  which  will  weigh  approximately  78  tons  and  will  be  capable 
of  maintaining  a  schedule  speed  of  26  miles  an  hour  in  local  service 
with  a  200-ton  train  making  stops  every  2.2  miles  and  reaching  a 
maximum  speed  of  about  45  miles  an  hour  between  stations.  In 
express  service  a  speed  of  from  60  to  70  miles  an  hour  can  be  main- 
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tained  with  a  train  weighing  2.50  tons.  To  handle  heavier  trains 
two  or  more  locomotives  will  be  coupled  together  and  controlled 
from  the  forward  cab.  The  multiple-control  system  which  forms 
part  of  the  equipment  makes  it  possible  for  a  single  engineer  or 
driver  to  operate  several  locomotives  coupled  together  just  as  easily 
and  as  ajccurately  as  he  can  handle  one,  in  a  manner  similar  to 
that  with  which  we  are  familiar  on  electrically  operated  elevated 
roads  where  trains  made  up  of  many  motor  driven  cars  are  con- 
trolled  entirely   from   the   forward   car. 

One  of  the  important  characteristics  of  Westinghouse  single- 
phase  alternating-current  series  motors  is  that  they  will  operate 
succEs^sfuUy  when  supplied  with  direct  current  and  may  therefore 
be  employed  on  either  the  alternating  or  the  direct-current  system. 
It  has.  accordingly,  been  possible  for  the  railroad  company  to  adopt 
this  economical  system  for  the  operation  of  its  lines  and  at  the 
same  time  accommodate  its  equipment  to  the  direct-current  sys- 
tem now  being  installed  by  the  New  Y'ork  Central.  The  New  York, 
New  Haven  &  Hartford  uses  the  Central  tracks  between  Wood- 
lawn  and  the  Grand  Central  Station.  For  a  time  the  service  will 
be  confined  to  this  section.  It  is  therefore  with  an  eye  to  future 
rather  than  to  present  requirements  that  the  alternating-current  sys- 
tem las  been  adopted.  The  decision  indicate.s  a  belief  on  the  part 
of  the  railroad  engineers  that  this  method  offers  the  real  solution 
of  the  problem  of  heavy  transportation. 

Each  locomotive  will  be  equipped  with  four  Westinghouse  single- 
phase  railroad  motors  of  the  straight  series  gearless  type  and 
with  the  unit  switch  system  of  multiple  control.  The  motors  will 
be  permanently  connected  two  in  series.  On  direct  current  the  pairs 
of  motors  will  be  operated  in  series  parallel  and  on  alternating- 
current  by  voltage  control.  The  motors  will  be  spring  supported  and 
connected  by  flexible  drive  in  such  a  way  that  all  dead  weight 
will  be  taken  off  the  axles.  On  direct  current  each  motor  will  be 
capable  of  developing  a  rated  output  of  400  h.p. 
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Chicaao  Track    Elevation. 


The  report  for  1904  of  John  O'Neill,  Track  Elevation  Expert 
for  the'  City  of  Chicago,  which  has  just  been  made  public,  con- 
tains a  grand  summary  of  the  ordinances  which  have  been  passed 
by  the  City  Council  and  accepted  by  the  railroad  companies  for 
the  elevation  of  their  roadbed  and  tracks  from  May  23.  1892,  to 
April  6,  1905,  as  follows: 

Total  number  of  miles  of  main  track'to  be  elevated ].")S.23 

"  miles  of  all  ti-acks  to  be  elevated 746.3.1 

'*  "         "  miles  of  snbwa.vs  t()  be  (•(mstriicted .^7(; 

estimated  cost  of  entire  work  wben  co.nipleted ?4fS.910,2.'ii> 

The  amount  of  work  completed  up  to  Dec.  31,  1904,  is  as 
follows: 

Total  number  of  miles  of  main  track  elevated 82.84 

■•  miles  of  al!  tracks  elevated 425. lf< 

'•         ■'  miles   of   subways   constructed. :if,ri 

estimated  cost  of  work  done ?2S, 72.5,250 

The  work  remaining  to  be  done  under  ordinances  passed  and 
accepted  is: 

Total  number  of  mile  of  main  track  yet  to  be  elevated 7O.:^0 

■•  miles  of  all  tracks  yet  to  be  elevated 321.14 

'■  miles  of  subways  yet  to  be  constructed 21(: 

estimated  cost  of  work  yet  to  be  completed S2l).18.j.iJWi 

There  are  two  ordinances  at  present  before  the  City  Council 
which  if  passed,  and  accepted  by  the  roads,  will  bring  the  grand 
total  of  work  covered  by  ordinances  to  date  to  $51,860,250,  and 
work  yet  to  be  done  amounting  to  $23,135,000. 

We  show  herewith  a  map  of  the  City  of  Chicago,  furnished 
by  courtes}-  of  Mr.  O'Neill,  which  presents  in  graphic  form  the 
track  elevation  situation.  The  heavy  solid  lines  show  the  work 
already  completed,  or  at  present  under  way.  and  the  heavy  broken 
lines  the  parts  for  which  ordinances  have  been  accepted  but  upon 
which  work  has  not  yet  begun. 
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BY    II.    A.    D.VLBV. 

In  recent  months  attention  has  been  called  to  the  application 
of  the  "date"  principle  in  the  operation  of  Rule  4,  Form  B.  of  the 
Standard  Code  for  the  purpose  of  determining  beyond  question 
whether  or  not  a  particular  sched- 
ule is  in  effect  after  a  change  of 
time-table  and  what  trains  may  or 
may  not  assume  that  schedule. 
To  any  one  who  has  made  a 
study  along  this  line  the  necessity 
for  some  such  determining  factor 
is  so  apparent  that  no  argument 
is  required  for  its  support.  The 
fact  that  almost  every  road, 
whether  using  the  Standard  Code 
or  not.  employs  the  principle 
of  Rule  4B  seems  sufficient  evi- 
dence that  it  is  considered  the 
most  advantageous  for  the  govern- 
ment of  trains  at  such  a  time. 
The  principle  is  that  the  author- 
ity of  a  schedule  that  is  in  effect 
when  there  is  a  change  of  time- 
table shall  be  transferred  to  a 
corresponding  schedule  of  the  new 
time-table,  the  train  or  trains 
that  were  using  the  old  being  in- 
structed to  proceed  to  their  desti- 
nation on  the  new.  The  principle 
is  good  but  in  the  present  rule 
only  the  principle  is  established. 
In  many  cases  the  schedule  on 
the  new  time-table  can  be  made 
to  supersede  the  corresponding 
one  on  the  old  without  con- 
fusion, but  in  others  serious 
questions  have  arisen  and  not  a 
few  instances  have  been  pointed 
out  in  which  it  is  entirely  possible 
for  two  trains  to  assume  the  same 
schedule  while  following  the  in- 
structions in  the  rule.  To  over- 
come this  defect  the  "date"  prin- 
ciple has  been  adopted  as  the 
official  understanding  on  a  few 
roads. 

The  weakness  of  the  present 
rule  can  best  be  explained  by  re- 
ferring to  a  change  of  time-table 
which  took  place  on  a  western 
road  something  more  than  a 
year  ago.     The  schedules  given  are 
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bbreviated   but  are  essentially  correct.     The  train  is  No.  1,  daily, 
n  both  time-tables. 

Old.  New. 

I.i'iivp  A    12:01  a.m.  10  :3U  p.  m. 

I! :;:1.-i     ••  12:30n.  lu. 

(■    7  :Mij      •■  .%;00a.  m. 

II    1;  :1.".  11.  Ill  12  ;;!(J  p.  m. 

Arrive  K :i  ;*!  l"i.  111.  1  :3II  p.  m. 

The  time-table  took  effect  at  2  a.m.  April  10.  No.  1  left  A 
n  time  the  10th  and  was  ready  to  leave  B  at  2.15  a.m.  The  ques- 
ion  arose  whether  it  should  consider  itself  one  hour  and  45  min- 
tes  late  and  proceed  or  should  wait  22  hours  and  15  minutes  and 
roceed  on  time.  Many  would  reply  without  hesitation  that  it 
hould  proceed,  being  one  hour  and  45  minutes  late,  and,  indeed, 
his  would  seem  to  be  authorized  by  the  rule.  But  suppose  the 
lain  which  left  A  at  12.01  the  morning  of  the  9th  was  U  hours 
nd  45  minutes  late  at  D  and  was  overtaken  by  the  new  time-table 
t  that  station.  What  would  it  do?  There  is  only  one  thing  it 
onld  do;  wait  until  12.30  p.m.  and  proceed  on  time.  But  the  train 
t  B  has  already  assumed  that  schedule.  Which  one  is  right? 
!oth  have  done  precisely  as  the   rule  directed. 

It  hardly  seems  w-orth  while  to  put  the  question,  "Is  No.  1 
>ie  to  leave  A  at  10.30  p.m.  the  10th?"  for  the  reply  may  be  antici- 
ated.  "Certainly.  Why  not?"  Well,  there  is  nothing  in  Rule  4(B) 
hat  forbids  it,  neither  is  there  anything  that  will  answer  any 
f  the  above  questions.  It  has  been  customary  to  say  that  the 
uperintendent  should  arrange  for  such  circumstances  and  say 
i'hich  schedules  are  in  effect  and  which  are  not.  This  is  equiva- 
ent  to  saying  that  it  is  his  business  to  interfere  to  keep  trains 
rom  getting  together.  If  a  blizzard  should  take  the  wires  for  a 
lay  or  two  about  that  time  his  instructions  might  be  a  little  late 
.rriving. 

The  "date"  principle,  when  applied,  establishes  two  important 
roverning  facts.  First:  The  train  in  assuming  the  schedule  of 
he  corresponding  number  on  the  new  time-table  must  assume  the 
chedule  of  the  same  dale  as  the  one  it  has  been  using.  Second: 
sot  more  than  one  schedule  of  the  same  number  can  be  in  effect 
'.t  the  initial  point  on  one  day.  With  this  understanding,  the  train 
.t  D.  having  been  the  train  of  the  9th,  continues  to  use  the  schedule 
pf  the  9th  and  was  due  to  leave  D  at  12.30  p.m.  the  10th.  The  train 
!t  B  had  been  using  the  schedule  of  the  10th  and  should  have  con- 
inued  to  use  the  schedule  of  the  same  date  on  the  new  time- 
able  which  would  make  it  due  to  leave  B  at  12.30  a.m.  the  11th. 
i.t  the  initial  point.  A,  a  train  has  already  left  at  12.01  a.m.  the 
0th,  therefore  another  train  cannot  be  due  to  leave  A  until  the 
'Ith  at  10.30  p.m.  For  a  daily  schedule,  according  to  this  inter- 
)retation,  No.  1  is  due  to  leave  A  once  every  day  and  only  once, 
10  matter  how  many  time-tables  may  be  in  effect. 

An  aid  to  the  understanding  of  this  plan  may  be  found  in  the 
ollowing  suggestions:  In  considering  the  status  of  a  train  which 
lappens  to  be  on  the  road  at  the  time  of  cliange,  determine  first 
vhether  its  schedule  has  a  corresponding  number  on  the  new  time- 
able.  It  it  has,  keep  in  mind  the  date  the  train  was  due  to  leave  its 
nitial  point.  These  facts  being  settled,  cut  loose  from  the  old  time- 
;able  entirely,  and,  to  use  a  popular  expression,  "forget  it."  The 
lew  time-table  has  completely  superseded  the  old.  There  is  only 
)ne  time-table  in  existence,  the  new  one.  The  two  facts  being  de- 
ermined.  the  train  knows  its  place  on  the  new  timetable.  To  all 
ntents  and  purposes  the  time-table  has  been  in  effect  for  years, 
rhis  applies  not  only  to  the  schedule  used  by  the  train  in  question. 
3ut  the  validity  of  all  other  schedules  are  determined  in  the  same 
way. 

For  schedules  extending  between  the  same  initial  and  terminal 
stations  and  that  are  otherwise  similar  this  principle  seems  to  be 
in  infallible  guide  to  all  trains  concerned  at  such  a  time.  It  would 
not  solve  all  the  grievous  questions,  however,  if  the  two  words 
■and  date"  were  inserted  in  the  present  rule  so  as  to  make  it 
read,  "A  train  of  the  preceding  time-table  shall  retain  its  train 
Drders  and  take  the  schedule  of  the  train  of  the  same  number  and 
late  on  the  new  time-table."  There  are  possible  combinations  by 
the  score  which  would  produce  questions  just  as  unanswerable  as 
those  that  have  puzzled  us  for  years.  The  initial  point  or  the 
terminal,  or  both,  may  be  changed  by  the  new  time-table.  It  would 
not  be  an  unheard  of  occurrence  if  the  directions  for  odd  and  even 
numbers  were  reversed.  These  possibilities  seem  to  make  it  im- 
practicable to  try  to  construct  a  rule  by  which  every  train,  no  mat- 
ter under  what  conditions,  may  assume  the  schedule  of  the  cor- 
responding number  on  the  new  time-table,  therefore  the  application 
of  the  principle  is  restricted  in  the  rule  proposed  by  the  writer 
of  this  article  to  schedules  extending  between  the  same  stations 
on  both  time-tables.  When  the  schedules  are  not  thus  similar  the 
old  one  dies  with  the  old  time-table  and  the  one  on  the  new  time- 
table does  not  become  effective  until  its  leaving  time  after  the 
time-table  has  taken  effect.  In  the  greater  number  of  cases  the 
schedules  come  within  the  required  conditions  so  that  the  prin- 
ciple of  the  rule  may  be  used.  In  the  few  instances  where  the 
schedules  are  dissimilar,  while  it  may  occasionally  happen  that 
a  train  on  the  road  may  find  itself  without  a  schedule  to  complete 
its  run,  there  will  be  the  safe  condition  that  all  concerned  will 
understand  alike. 


In  presenting  a  proposed  substitute  for  Rule  4  (B)  it  will  be 
necessary  to  explain  the  displacement  of  the  word  "train"  and  the 
substitution  of  "schedule"  therefor.  In  many  of  the  Standard  Code 
rules  the  word  "train"  is  used  when  a  schedule  is  meant.  Rule 
4  (B)  refers  to  a  schedule,  not  a  train.  It  affects  a  column  on 
the  time-table  and  there  may  be  no  train  in  the  case.  The  train 
may  not  yet  have  left  the  initial  station.  There  may  be  no  in- 
tention of  running  a  train  at  all.  But  the  schedule  is  there  and  it 
is  the  life  or  death  of  the  schedule  that  Rule  4  (B)  is  intended  to 
determine.     Our  proposed   rule  is  as  follows: 

4  (B).'  Each  time-table,  from  the  moment  it  takes  ef- 
fect, supersedes  the  preceding  time-table.  When  a  si'hed- 
ule  of  the  preceding  time-table  corresponds  in  number, 
direction  and  initial  and  terminal  stations  to  a  schedule 
of  the  new  time-table,  its  existence  and  authority,  with 
every  condition  pertaining  thereto,  will  be  transferred  to 
the  schedule  of  the  same  number  and  date, on  the  new 
time-table.  A  schedule  of  the  new  time-table  which  does 
not  correspond  in  number,  direction  and  initial  and  termi- 
nal stations  to  a  schedule  on  the  preceding  time-table  shall 
not  be  in  effect  on  any  district  until  its  leaving  time  at  its 
initial  station  on  that  district  after  the  time-table  takes 
effect. 

Schedules  on  each  district  date  from  their  initial  sta- 
tions on  such  district. 

Not  more  than  one  schedule  of  the  same  number  and 
date  shall  be  in  effect  on  one  district. 

It  is  intended  that  the  words,  "its  existence  and  authority, 
with  every  condition  pertaining  thereto,"  shall  be  taken  in  the 
most  literal  sense.  If  a  train  has  been  running  on  the  old  schedule 
it  is  authorized  to  continue  on  the  new.  If  the  old  schedule  has 
been  partially  fulfilled,  that  much  of  the  new  one  has  also  been 
fulfilled.  If  a  train  is  running  late  on  the  old  it  continues  to  run 
late  on  the  new.  If  the  old  has  been  annulled  the  new  one  is  also 
annulled.    Whatever  is  said  of  the  old  must  also  be  said  of  the  new. 

The  writer  wishes  to  explain  that  the  "date"  principle  was 
brought  to  his  notice  after  the  manuscript  for  his  book,  "Train 
Rules  and  Train  Despatching,"  had  been  completed,  else  his  treat- 
ment of  this  subject  would  have  been  different.  The  principle  im- 
mediately commended  itself  to  him  as  a  solid  foundation  upon  which 
to  build  an  infallible  Rule  4  (B).  He  applied  himself  to  the  task 
with  the  above  result,  and  he  offers  it  for  the  approval  or  disap- 
proval of  those  who  may  feel  the  necessity  of  a  change. 
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The  Pennsylvania  Railroad  has  adopted  a  new  design  of  card 
or  tag  baggage  check,  a  sample  of  which  is  shown  herewith.  This 
check  is,  we  understand,  the  design  of  Messrs.  G.  W.  Conrad  and 
W.  J,  Filler,  of  Pittsburg,  and  a  patent  has  been  applied  for.  The 
illustration  shows  a  local  check 
two-thirds  size.  The  check  for  use 
in  sending  baggage  to  other  roads 
is  made  a  little  longer,  to  allow 
room  for  writing  in  the  route,  and 
is  printed  in  blue  Instead  of 
black.  On  all  checks  the  numbers 
are  printed  in  red.  The  novel 
features  of  the  check  are  the 
hyphens  in  the  numbers,  and  the 
use  of  punch  marks  to  indicate 
the  kind  and  condition  of  the  bag- 
gage. It  is  believed  that  with  the 
hyphens,  numbers  will  be  much- 
more  easily  and  rapidly  read,  and 
that  in  reading,  there  will  there- 
fore be  fewer  errors.  If  a  piece 
of  baggage  is  in  bad  order,  it 
is  believed  that  the  punch  mark, 
indicaiing  to  the  passenger  that 
the  defective  condition  has  been 
noted,  will  be  a  suflicient  safeguard 
against  unreasonable  claims 
and  will  make  it  unnecessary 
to  secure  written  releases  from 
passengers.  The  inventors,  in 
their  circular,  claim  that  this 
check  will  obviate  the  necessity  of 
entering  a  descrpition  of  the  bag- 
gage on  the  waybills  carried  by 
the  train  baggage  master.  This 
would  seem  to  be  only  partially 
true,  as  it  is  often  very  convenient  to  know  not  only  whether  it  is  a 
trunk  or  a  valise  that  is  being  looked  for,  but  also  what  kind  of  a 
trunk  or  valise:  that  is  to  say,  it  would  seem  desirable  to  have,  as 
many  roads  do  have,  six  or  more  (abbreviated)  terms  for  describing 
baggage  instead  of  only  two.     It  is  claimed  also  that  the  check  will 
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lirevent  fraud,  .is  it  will  hinder  sneak  thieves  from  changing  .strap 
(hecks  from  worthless  valises  to  valuable  trunks. 


Reinforced  Concrete  Trestle  for  the  Illinois  Central. 


Thf  Illinois  Central  has  been  Iniikliug  reinforced  concrete  tres- 
tles for  several  years,  bui  the  design  used  up  to  the  present  time 
has  made  use  of  old  rails  for  the  reinforcing  metal.  A  new  design 
lias  lately  been  prepared  which  accords  more  nearly  with  theo- 
M  (leal  principles,  and  two  single-track  trestles  are  being  built  at 
he  present  time  from  these  plans,  both  being  on  the  St.  Louis-Car- 
hondale  line.  The  trestle  illustrated  herewith  is  of  typical  design, 
and  is  located  near  New  Athens,  111.,  and  has  five  panels.  It  is  an 
elliptical  arch  design,  each  arch  being  a  full  half  ellipse.  The 
span  is  14  ft.  in  the  clear  and  the  piers  are  3  ft.  wide,  the  distance 
from  center  to  center  of  arch  crown  being  therefore  17  ft.  The 
piers  and  abutments  rest  on  a  natural  gravel  foundation,  the  former 
lieing  spread  at  their  bases  to  a  width  of  8  ft.  and  a  length  of  19  ft. 
The  resulting  load  is  about  IVi  tons  per  sq.  ft.  Where  the  soil  con- 
ditions require,  a  pile  foundation  is  used. 

Reinforcing  is  by  means  of  %-in.  Johnson  corrugated  steel  bars 
throughout,  the  arrangement  and  spacing  of  which  are  clearly  shown 
by  the  drawings.  The  cross-section  shows  the  arch  to  be  16  in. 
thick  at  the  crown  and  a  parapet  on  each  side  of  the  trestle  18  in. 
high  and  18  in.  wide  at  the  top.  The  width  between  parapets  is 
12  ft.  and  over  all  is  15  ft.  The  extrados  of  the  arch  is  at  sub- 
grade  level  at  the  crown.  The  drop  each  way  is  slight  but  suf- 
ficient to  drain  thoroughly,  and  4-in.  tile  drain  pipes  are  placed 
on  each  side  of  the  trestle  at  the  low  points,  which  are,  of  course, 
directly  on  the  pier  center  lines.  The  entire  structure,  both  inside 
and  out,  will  be  finished  with  a  mortar  composed  of  one  part  of 
cement  and  two  of  sand,  which  is  the  standard  finish  of  the  road 
for  cement  structures. 


which  should  be  under  conditions  as  similar  as  practicable  to  those 
of  actual  work. 

No  matter  how  carefully  a  boiler  may  be  designed  and  con- 
structed, there  will  still  be  a  doubt  as  to  its  actual  strength,  since 
the  material  may  have  sustained  injuries  in  the  process  of  con- 
struction which  may  have  escaped  detection. 

Many  cases  of  dangerous  defects  which  the  strictest  scrutiny 
of  the  complete  boiler  would  fail  to  detect  have  been  brought  to 
light  by  the  hydrostatic  test  combined  with  careful  inspection. 

This  is  especially  true  where  there  has  been  a  cutting  out  of 
the  holes  in  order  to  insert  rivets,  a  reckless  use  of  the  drift,  or 
improper  bracing  that  is  so  covered  that  it  cannot  be  seen. 

The  locomotive  boiler  does  not  admit  of  anything  like  proper 
examination.  The  expense  of  removing  the  tubes  alone  would  for- 
bid a  periodical  examination  of  the  shell  of  boiler,  and  the  water 
spaces  around  firebox  are  almost  entirely  out  of  sight,  consequently 
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Reinforced   Concrete  Trestle — Illinois  Central. 


The  concrete  trestle  replaces  an  old  wooden  structure  and  the 
work  is  being  done  without  interfering  with  traffic.  The  broken 
lines  show  the  position  of  the  bents  of  the  present  trestle,  which 
has  been  raised  so  as  to  allow  the  stringers  to  clear  the  concrete 
about  a  foot.  One  bent  of  the  wooden  trestle  conflicts  with  a  con- 
crete pier  and  will  have  to  be  removed.  This  design  will  be  the 
standard  on  the  road  for  the  replacement  of  long  wooden  trestles, 
as  it  furnishes  an  economical  permanerit  construction.  The  two 
trestles  being  built  now  are  over  streams  which  only  have  water 
in  them  after  heavy  or  protracted  rains.  A  1:2;5  mixture  is  used 
mostly  and  the  cost  is  about  $6  a  yard,  or  about  |7.500  for  the  New 
Athens  trestle.  It  is  expected  that  the  two  trestles  now  building 
will  be  completed  about  November  1.  The  design  was  worked  up 
by  H.  H.  Hadsall,  Assistant  Engineer  of  Bridges,  under  the  super- 
vision of  R.  E.  Gaut,  Engineer  of  Bridges,  to  whom  we  are  indebted 
for  the  data.  The  Widell-Finley  Company,  Chicago,  has  the  con- 
tract. 


Hydrostatic  Tests  of  Locomotive  Boilers.* 


Since  it  is  impossible  to  separate  hyrodstatic  tests  and  inspec- 
tion, the  two  should  be  considered  together.  The  object  of  the  test 
is  to  ascertain  if  the  boiler  is  capable  of  sustaining  some  given 
pressure,  and  also  to  test  the  joints  as  well  as  the  quality  of  work- 
manship. 

The  only  means  we  have  of  ascertaining  with  any  degree  of 
certainty  the  safety  of  a  boiler  is  by  the  application  of  pressure. 


•Abstract  of  a  paper  read  before  the  C'luial  Uallwav  Club    Sent    ,s   l<K)ii 
>.v  iJcorpp   WacstafF.  *  '       i    •     •     •      . 


a  thorough  examination  is  out  of  the  question.  In  all  cases  there 
is  only  one  means  of  testing  the  strength  of  the  boiler,  and  that 
is — the  application  of  pressure. 

We  would  not  consider  it  practicable  to  allow  a  boiler  to  go 
through  any  of  our  shops  for  general  repairs  without  having  a 
hydrostatic  test,  this  test  to  be  applied  before  the  boiler  is  cov- 
ered so  that  any  defects  that  may  be  found  through  said  test  may 
be  properly  taken  care  of. 

When  we  consider  that  a  locomotive  boiler  is  constructed  with 
a  factor  of  safety  of  between  4  and  5.  it  would  be  impossible  to 
injure  the  boiler  in  any  way  testing  it  at  a  pressure  of  25  or 
even  50  per  cent,  above  its  rated  working  pressure. 

The  laws  of  the  State  of  Massachusetts  on  inspection  and  test- 
ing locomotive  boilers  give  the  following,  adopted  June  1,  1901. 
by  the  Board  of  Raili-oad  Commissioners  under  the  provisions  of 
Chapter  III.  Section  218.  Revised  Laws: 

1.  All  boilers  for  locomotives  before  going  into  service  must 
be  subjected  to  a  hydraulic  pressure  of  not  less  than  25  lbs.  per 
sq.  in.  in  excess  of  the  maximum  amount  to  be  carried  when  in 
service,  and  in  no  case  less  than  150  lbs.  per  sq.  in. 

2.  The  water  must  be  heated  to  near  the  boiling  point. 

3.  This  test  must  be  repeated  at  least  once  a  year. 

4.  The  Superintendent  of  Motive  Power,  Master  Mechanic  or 
some  other  proper  agent  of  the  company  will  attend  in  person. 
He  will  remain  outside  while  an  assistant  will  examine  the  fire- 
box from   the  inside. 

5.  A  record  of  all  tests  must  be  made,  giving  dates  and  any- 
thing worthy  of  mention,  and  a  report  of  the  same  must  be  made 
to  the  Board  on  or  before  the  first  day  of  February  annually,  cover- 
ing the  preceding  calendar  year. 
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6.  Special  examinations  of  the  stay-bolts  of  locomotives  in 
service  must  be  made  not  less  frequently  than  once  in  three  months. 

7.  When  these  examinations  are  made,  all  the  water  must 
be  drawn  from  the  boiler,  so  that  the  vibration  of  the  sheet  may 
indicate  any  unsoundness  of  the  stay-bolt  when  it  is  struck  with 
a  hammer.     When  stay-bolts  are  drilled  this  test  may  be  omitted. 

8.  All  stay-bolts  applied  after  this  date,  with  the  exception 
of  crown  sheet  bolts  and  bolts  behind  frames,  must  be  drilled  from 
the  outside  one  and  one-fourth  of  an  inch  deep  and  three-sixteenths 
of  an  inch  in  diameter. 

9.  No  locomotive  shall  continue  in  service  with  a  broken  stay- 
bolt  in  the  top  row,  or  with  two  or  more  broken  bolts  contiguous 
in  any  part  of  the  firebox. 

10.  Steam  gages  must  be  tested  immediately  before  hydraulic 
pressure  is  applied,  and  must  be  tested  at  least  once  in  three 
months  thereafter. 

11.  These  regulations  supersede  all  regulations  heretofore 
made  by  the  Board. 

The  large  percentage  of  dangerous  defects  found  each  year  by 
the  inspection  of  boiler  insurance  companies  goes  far  to  prove  the 
necessity  of  a  periodical  test.  From  the  reports  issued  by  one 
company  it  appears  that,  in  the  year  1904,  out  of  152,282  defects 
discovered,   13,390  were   dangerous. 

That  the  hydrostatic  test  is  very  convenient  method  of  testing 
the  tightness  of  the  work  on  a  new  boiler  cannot  be  gainsaid. 
and  as  a  detector  of  leakages  it  has  at  least  no  rival,  and  its  appli- 
cation enables  faulty  caulking  to  be  made  good  before  the  boiler 
has  left  the  works,  and  before  a  leak  has  time  to  enter  on  its 
insidious  career  of  corrosion.  It  will  be  eviijent  that,  if  the  test 
be  applied   with   this  object   to  a  new   boiler,   the  pressure   should 


New  York  &  Jersey  Railroad  Company  was  incorporated  to  take 
over  and  complete  the  work.  Two  tunnels  were  to  be  made,  to 
accommodate  light  narrow  gage  electric  trains.  The  tunnels  were 
to  connect  at  grade  with  surface  lines  at  Thirteenth  and  Hender- 
son streets.  Jersey  City,  and  Christopher  and  Tenth  streets,  New- 
York.  The  north  tunnel  was  driven  through  in  March,  1904,  the 
south  tunnel   being  then  about  halt  completed. 

•  In  March,  1903,  the  Hudson  &  Manhattan  Railroad  Company 
was  incorporated  to  build  two  single-track  tunnels  from  Cortlandt 
street,  New  York,  to  Exchange  Place.  Jersey  City.  In  January. 
1905.  the  Hudson  Companies  was  incorporated  to  merge  the  control 
of  the  New  York  &  Jersey  and  the  Hudson  and  Manhattan  com- 
panies. Work  on  the  last  named  tunnel  was  begun  a  few  weeks 
ago.  In  1899,  three  other  companies  were  incorporated,  but  noth- 
ing has  since  been  heard  of  them.  The  Pennsylvania  tunnel  at 
Thirty-fourth  street  is  familiar  to  the  reader. 

The  Hudson  Company  proposes  to  extend  its  lines  (under- 
ground) in  Manhattan  from  Christopher  street  northward  to  Thirty- 
third  street  and  Sixth  avenue.  The  "Interstate  Tunnel"  Company 
proposes  to  run  cars  through  and  over  the  surface  lines  both  in 
.Manhattan  and  on  the  New  Jersey  side. 


Use   of    Superheaters   on   the   Locomotives   of     the    Belgian    State 
Railways. 


The  Belgian  State  Railways  have  recently  brought  out  three 
new  types  of  locomotives.  These  are  all  six-connected;  one,  for 
heavy  passenger  service,  with  inside  compound  cylinders  and  piston 
valves;    the   second,    a    four-cylinder    compound,    and    the    third    a 
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Diagram-  Showing  Data  of  Run  With  a  Four-Cylinder  Single  Expansion  Engine    Equipped  With  Superheater — Belgian  State  Railroads. 


range  to  some  point  in  excess  of  the  working  load  if  such  a  test 
is  to  be  of  any  practical  value. 

While  these  arguments  have  been  made  to  apply  to  new  work 
it  is  evident  that,  it  they  are  valid  for  this,  they  apply  equally 
well  to  the  periodical  testing  of  locomotive  boilers  in  service,  and 
the  conclusion  may  be  drawn  that  there  should  be  such  a  test  once 
a  year  in  which  a  pressure  at  least  25  per  cent,  above  that  under 
which  the  engine  is  to  be  worked  should  be  applied. 


Tunnels  Under  the  Hudson. 


There  was  incorporated  last  week  in  New  York  and  New  Jersey 
the  Interstate  Tunnel  Railway  Company,  to  build  a  tunnel  under 
the  Hudson  River  from  New  York  City  to  Erie  and  Thirteenth 
streets,  Jersey  City.  The  proposed  New  York  terminus  is  at  Cham- 
bers street  and  Park  Row.  east  of  Broadway.  The  purpose  of  this 
tunnel  is  to  connect  the  lines  of  the  Metropolitan  Street  (.surface) 
Railway.  Manhattan,  with  the  trolley  lines  in  northern  New  Jersey 
controlled  by  the  Public  Service  Corporation,  and  these  two  inter- 
ests will  finance  the  project.  Work  will  be  begun,  it  is  said,  as 
soon  as  the  necessary  rights  have  been  granted  by  the  public  author- 
ities, and  these  have  been  applied  for. 

Of  the  half  dozen  projects  for  tunneling  under  the  North  River, 
those  now  alive  are  controlled  by  three  companies.  The  first  was 
started  in  1874.  by  the  Hudson  River  Tunnel  Company,  on  the  line 
from  Henderson  street,  Jersey  City,  to  Christopher  street.  New- 
York.  Work  was  begun  and  was  continued  spasmodically,  being 
stopped  several  times  by  accidents  and  lack  of  funds,  until  1892. 
when  the  works  were  abandoned  and  the  completed  portion,  about 
4,000  feet  of  the  total  5,200  feet,  was  allowed  to  fill  with  water. 
In  1899.  the  property  was  sold  at  a  receiver's  sale,  and  in  1902,  the 


four-cylinder  single  expansion.  Superheaters  have  been  applied  to 
all  of  these  engines,  designed  for  both  passenger  and  freight  serv- 
ice. In  addition  to  these  a  number  of  de.Glehn  compounds  have 
been  purchased. 

Up  to  the  present,  however,  no  data  is  available  regarding 
performances  either  in  the  matter  of  capacity,  maintenance  or 
fuel  economy,  and  will  not  be  for  some  time  to  come.  It  is  ex- 
pected that  when  the  final  results  are  w-orked  out  between  the  four- 
cylinder  compound  and  single  expansion  engines,  they  will  decide 
as  to   the   value  of  superheating   with   and   without    compounding. 

The  accompanying  diagram  is  an  interesting  method  of  present- 
ing the  data  of  a  run  from  Brussels  to  Liege  with  a  four-cylinder 
single  expansion  engine  of  the  type  named.  The  train  eonsiste.l 
of  13  six-wheeled  and  one  eight-wheeled  car  having  a  total  weight 
of  327.5  tons,  to  which  118.5  tons  must  be  added  for  the  engine 
itself,  making  a  grand  total  of  446  metric  tons,  or  a  little  more 
than  490  tons  of  2.000  lbs.  It  is  evident  from  the  diagram  that 
the  amount  of  superheat  fluctuated  between  wide  limits  and  is 
apparently  dependent  neither  upon  the  grade  nor  the  speed,  but 
upon  other  matters  the  details  of  which  are  not  at  hand.  For 
that  reason  it  would  be  well  if  the  chart  could  be  supplemented 
with  diagrams  of  the  steam  pressure  and  the  horse-power  devel- 
oped. 

The  run  is  one  of  58  miles,  of  which  41  are  on  adverse  grades 
varying  from  .35  to  .50  per  cent,  so  that  it  is  well  adapted  to 
bring  out  the  pulling  capacity  of  a  locomotive.  The  highest  speed 
was  attained  at  kilometer  77  on  a  rising  grade  of  .35  per  cent. 
Speed  is  not,  how-ever,  the  best  measure  of  what  a  locomotive 
is  doing,  as  a  portion  of  it  may  be  traceable  to  the  effect  of  a 
previous  descent.  A  fair  exmple  of  this  is  shown  at  kilometer 
21,  where  the  speed  was  62.5  miles  per  hour,  while  the  moderator 
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damper    being   closed    at    the    same    time,    the    steam    temperature  in  favorable  cases  gas  engines  have  obtained  efficiencies  well  over 

was  only  210  deg.  C,  or  410  deg.  F.  30  per  cent. 

The    practical    demonstration    of    the    value    of    superheating  There  is  an  impression  rather  prevalent  that  a  gas  engine  is 

occurred  after  kilometer  51.   where  the  driver  opened  the  damper  uncertain  and  hard  to  start.     A  properly  designed  engine,  supplied 

in  order  to  ascend  the  continuous  grades  between  l<ilometers  54  and  with  fairly  decent  gas.  can  be  started  as  easily  as  a  steam  engine. 

92.     The  lowest  speed  on  this  long  rise  occurred  on  a  grade  of  .50  Large  Westinghouse  horizontal  gas  engines  are  started  by  means  of 

per   cent.,   and    as   this    was   49.3    miles    per    hour   the   work    done  compressed   air.  the  only   operations  required   being,    (1)    open  the 

may  be  considered  as  excellent.  main  gas  valve:    (2)    close  the  igniter  circuit;    (3)    open  one  com- 

The   engine   from   which   this  data   was  obtained   was   built   at  pressed   air   valve,   similar   in    construction   to   an   engine   throttle. 

La  Meuse,  and   was  fitted  with  a  Schmidt  superheater.     The  prin-  The   compressed   air  puts  the  engine   in   motion,   which   draws  the 

cipal  dimensions  of  the  machine  are  as  follows:  --harge   into   the   cylinders  and   compresses   the   same,    after  which 

the  first  explosion  lakes  place.     Air  is  shut  off  and  the  engine  is  in 

<'yiiii3fi^'''dt!imMl"r"'!'.^.^;:;:.:;.:::^  full  operation,     we  find  no  more  difficulty  in  starting  our  gas  en- 

r'lston.  stroke  _24  in.  gines  than  a  steam   engine   of   comparative  size.     I    desire  to   lay 

T7pV°WTaTve'2eaV'y.'.".".'.y.'.'.'.V.'.V.'.'.V.'.'.'.'.'.\  stress   on   this   point,    as   one    of   the   stock   arguments   against  the 

•  irate  area  . .  .7 ;):j.3t)  sq.  ft.  gas  engine  is  that  it  is  difficult  to  get  into  operation. 

Heating  snrface.   Hijetox. .....................  .^m.^^^     ••  ^^^.^^  certain  kinds  of  gas,  inspection  of  the  interior  parts  of 

total 1.672.06     i;  the  cylinders  is  often  desirable  at  regular  intervals  of.  say,  a  couple 

superheater  389.3       "  of  months.     This  i?  especially  the  case  with  blast  furnace  gas,  and 

;=:=; :^_           -  also  With  produccr  gas  made  from  certain  kinds  of  fuel. 

Efficiency  of  Large    Gas  Engines.*  - 

We  are  frequently  asked.  -What  is  the  overload  capacity  of  your  The   Making   and   Repairing  of   Locomotive   Frames.* 

gas  engine?"     A  clear  understanding  on  the  part  of  the  purchaser  

of  the  limitations  in  this  direction  is  very  desirable,  from  the  point  The  conditions  which  confront  us  with  the   repairing  of  loco- 

of  view  both  of  the  buyer  and  the  seller.     A  gas  engine  and  pro-  motive  frames  have  changed  so  in  the  last  ten  years  that  we  now 

ducer  is  thermally  very  much  more  efficient  than  a  steam  engine  have   difficult   problems  to   solve   in   order  to   keep   abreast  of  the 

and  boiler.     It  is.  perhaps,  not  amiss  to  say  that,  with  a  well  de-  new   conditions.     A   few   years  ago  the   wrought   iron   frames   that 

signed  producer  and  gas  engine  plant,  a  horse-power  can  be  deliv-  have   done   work   so   well   for   half  a   century   were   universally   in 

ered  with  one-half  the  cost  of  fuel  that  is  possible  with  a  well  de-  evidence.     The   failure   of   these   was  of   rare   occurrence,   and   was 

signed    steam   engine   plant.     The   power   of   the   gas   engine,   how-  easily  repaired  in  the  blacksmith   shop.     To-day  we  have  the   low 

ever,  is  limited  by  the  total  volume  of  explosive  mixture  which  can  carbon   cast-steel    frame   with    all    its   imperfections.     And    another 

he  draun  into  the  cylinders  during  the  suction  stroke,  compressed  innovation   is   the   welding   of   broken    frames   on   the  engine   witli 

and   finally    ignited.     This   condition   sets  a   limit   which    does   not  oil  for  fuel,  or  with  aluminum  thermit. 

allow  of  a  large  temporary  increase  of  the  power,  such  as  obtained  Evidently  the  steel  frame  will  be  the  frame  for  the  future,  for 
with  the  Westinghouse  steam  turbine  by  the  automatic  operation  the  reason  that  it  can  be  produced  much  cheaper  than  wrought- 
of  the  secondary  admission  valve.  Such  overload  capacity  is,  of  iron  forged  frames.  Future  developments  may  bring  the  steel 
course,  convenient  for  the  purchaser,  but  it  is  unobtainable  on  a  frame  to  such  a  standard  that  it  will  resist  the  strain  to  which 
gas  engine,  unless  the  engine  is  largely  under-rated,  and  the  pur-  it  is  subjected  as  well  as  the  forged  wrought-iron  frame.  From 
chaser  should  consider  that  this  is  one  of  the  prices  that  he  pays  my  point  of  view  and  the  many  failures  that  have  come  to  my 
for  the  enormously  increased  output  obtained  with  the  gas  engine  notice  in  the  past  two  years,  the  steel  frame  has  not  yet  reached 
per  pound  of  coal.  The  overload  capacity  is.  therefore,  simply  the  the  standard  that  the  wrought-iron  frame  has.  Many  of  the  steel 
amount  which  the  builder  rates  his  machine  below  its  iinimatf  frames  break  at  the  intersection  of  the  pedestal  to  the  back  bone 
capacity.  It  has  been  our  practice  to  rate  our  gas  engines  in  .«ucli  of  the  frame  where  the  main  driving  axle  is  located.  As  this 
a  way  that  they  would  have  a  safe  overload  capacity  of  10  per  failure  often  takes  place  with  our  largest  engine  frame,  it  is  evi- 
cent.  Our  machines  are  ordinarily  good  for  somewhat  more  than  dent  that  the  severest  strain  is  located  at  this  point,  consequently 
this,  but  conservative  engineering  requires  that  there  be  a  margin  it  cannot  be  expected  that  an  ordinary  weld  at  this  point  will  be 
of  power  in  order  that  overloads  may  not  materially  reduce  the  stronger  than  the  original  solid  material.  When  a  broken  steel 
speed.  The  above  remarks  on  overload  furnish  a  general  guide  frame  is  placed  in  the  blacksmith  shop,  the  best  method  practical 
which  may  be  of  service  in  selecting  suitable  generator  capacity  to  strengthen  this  portion  of  the  frame  should  be  adopted,  regard- 
for  a  gas  engine.  For  ordinary  cases  the  overload  capacity  of  the  less  of  extra  expense.  The  method  adopted  in  the  Southern  Pa- 
generator  and  that  of  the  gas  engine  should  be  about  equal,  al-  cific  shops  is  to  forge  a  new  piece  of  the  best  quality  of  iron  and 
though  the  gas  engine  will  indefinitely  carry  its  overload  while  cut  out  the  defective  portion;  weld  in  a  new  "T"  piece  with  the 
the  generator  will  not.  in  all  cases,  unless  it  is  bought  with  that  fiber  flowing  in  the  direction  of  the  strain  to  which  this  portion 
understanding.  i..;  subjected.     By  this  method  we  have  to  make  three  welds.     This 

The  mechanical  efficiency  of  a  large  gas  engine  is  very  nuch  may   look   like  a   roundabout  way  of  repairing  the   fracture.     The 

greater  with  a  four-stroke  cycle  than  with  a  two-stroke  cycle,  this  object  of  this  is  to  get  a  sound  piece  of  iron  at  the  point  where 

being   one   of   the   ar^iments  against   the   two-cycle   engine.     It   is  failures  continually  occur  in  the  steel  frame.     The  method  adopted 

no  uncommon  thing  to  see  two-cycle  engines  which  do  not  realize  toy   welding   the   new   piece    into   the   steel    frame   is   first   to   weld 

as  brake  horse  power  more  than  60  per  cent,  of  the  work  actually  a   piece  of   iron   about  an   inch   thick   on    to   the   different    ends  of 

done  by  the  combustion  in  the  cylinders.     The  efficiency  of  a  four-  the   frame  at  the  proper  angle  to  receive  the  V-shaped   piece,   the 

cycle  engine  varies  considerably,  but  it  may  be  said   in  a  general  new   piece    firmly    fastened    in    place    with    straps   bolted    together, 

way  that  a  well  designed  engine  will  deliver  about  85  per  cent,  of  By  this  method  we  have  for  our  main  welds  iron  to  iron  to  receive 

the  gas  indicated   hor.se  power  in  the   form  of  brake  horse  power,  the  V-shaped  piece. 

This   15    per   cent,    of   power   lost    is   not  exclusively   composed    of  Recently  we  have  been  changing  manv  of  our  compound  loco- 

frictional   resistance  of  journals,  crossheads,  slides,  etc,  as  is  the  motives  to  straight  engines.     To  accomplish  this  it  became  neces- 

case  in   a  steam  engine.     The  four-cycle  engine  has.  of  course,   to  sary  to  lengthen  the  front  end  of  the  steel  frames  as  shown  in  Fig. 

draw  in  Us  own   mixture  of  air  and   gas  and  compress  the   same,  1.       The    following    method    is    used    at    the    Sacramento    shops   to 

and    Its    functions,    therefore,    combine   those    of   a    pump,    a    com-  produce   the   new  iron   portion.     First,   the   part   C,   Fig.    1    is  pro- 

pressor   and   a   motor.     It    is   the   pumping  and   compressing   work  dueed   by   lap-welding   a   T   piece,   one-half   the   thickness   required, 

which  causes  the  mechanical  efficiency  of  the  gas  engine  to  be  some-  then  laying  two  of  these  T  pieces  together  as  shown  at  B.     They 

what  lower  than   that  ol   a  steam   engine.     The  actual   friction   of  are   welded    together    under   a   steam    hammer    after    being   heated 

the  working  parts  need  be  no  greater  than  with  a  well  constructed  in   a   reverberatory   furnace,   producing   the  shape   shown   at   C    in 

Corliss   engine,    viz.,   90-9.-,    per   cent.     In   order   to   keep   down    the  which  the  fiber  flows  in  the  same  direction  as  the  strains.    The  upper 

friction  and  increase  the  reliability  of  the  machines,  it  is  the  prac-  portion   of   the   frame   shown    at   D    is    made   from    solid    material 

tice    of    the    Westinghouse    company    to    design    large    gas   engines  and  with  a  side  projection,  which  measures  about  5  in.     The  parts 

with   provisions   for  attaching  a   continuous   return   oiling   system.  C  and  D  are  then  welded  together  to  produce  the  forward  portion 

The   large   amount   of  oil  j.ut    through   the  journals   increases   the  of  the  wrought-iron  frame  as  shown  at  E    Fig    1      This  new  end 

safety    requires    less   attendance   and    keying   up,   and    washes   out  is  then  welded  on   to  the  steel  portion  of' the  frame  as  shown  in 

dust  If  the  engine  is  required  to  operate  in  an  atmosphere  which  Fig.  2, 

IS  not  clean.                   .      _  .             .    ,  When  preparing  the  .steel  end  of  the  frame  for  the  final  weld. 

The  thermodynamic  efficle.^  v  .,t  the  gas  engine  varies  so  much  a  piece   of   iron    is   welded   on   about   1   in.    thick   as   shown   at   E. 

with   different   kinds  of  gas  th  ■    ,.   ,s  hard   to  say  just   what  the  Fig.    2.     This    method    leaves    the    two    ends   of    the    frame    to    be 

average   value   would   be.     It  is   ,-.  obably   not   far  from   the   truth,  welded    of   the    same   material   and    shaped    to    receive    the    pieces 

however,  that  its  thermal  efflcien,  y  ,s  about  25  per  cent.,  though  G  and   F.     The   V   piece,   F,  is   welded  in   the   cavity   for  the  pur- 

bv   .W^'Amuu-'Ves!'"'''  '■'■'"'  "'""''*  '"■    ""•"'■""  ^'^'"''  """^''y  -^^^"^-'"''"^  ~~;^i^;;^nr7Taper   road   l.y   S.   Iren   before  the   Cleveland   meeting   of  tb. 
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>se  of  insuring  a  perfect  weld  in  the  center  of  the  bar.  The 
ece  G  is  made  with  an  angle  of  about  110  deg.,  and  when 
elded  into  the  cavity  under  the  steam  liammer  is  almost  equiva- 
nt  to  a  lap  weld.  On  our  system  40  ot  these  iron  to  steel  frames 
ive  been  in  service  a  year.  Only  one  has  come  to  the  shop  broken 
;  the  weld.  I  am  under  the  impression  that  this  break  was 
lused  by  the  steel  frame  breaking  on  the  opposite  side  as  no 
gn  of  the  weld  presented  itself  in  the  fracture. 

The  welding  of  frames  with  oil,  without  removing  the  same 
om  the  engine,  has  caused  me  to  become  somewliat  skeptical, 
>  well  as  many  of  our  members,  regarding  this  method.  After 
:ading  the  report  of  the  committee  on  this  subject,  I  must  con- 
•de  they  have  done  well;  however,  it  is  remarkable  that  all  of 
le  welds  noted  in  the  reports  which  have  been  by  this  method, 
lere  has  been  only  one  failure.  Great  claims  are  made  by  some 
;  our  California  shops  for  this  method  of  repairing  frames.  I 
now  of  several  cases  of  frames  w'elded  by  this  method  that 
ive  not  run  ten  miles  before  the  welds  parted.  The  engine 
■turned  to  the  shops,  the  frames  removed  and  properly  welded 
1  the  blacksmith  shop.  Certainly  a  good  welding  heat  can  be 
-oduced  by  this  method  in  members  of  frames  that  are  accessible; 
jwever,   I   am  opposed  to   butt   welding  or   any   other  method   of 


with  a  collar  projecting  on  each   side  ot  the  fracture  any  dimen- 
sions we  may  desire. 

The  first  experiment  in  the  Sacramento  shops. of  mending  a 
frame  with  thermit  was  tried  April  14,  1905,  on  engine  No.  287, 
the  longest  engine  on  the  system.  The  frame  was  broken  at  the 
junction  of  the  pedestal  to  the  back  a.s  shown  at  A,  in  Fig.  3.  The 
first  preparation  made  to  repair  the  frame  was  to  drill  a  series 
of  %  in.  holes  through  the  broken  section  as  "shown.  The  holes 
being  drilled  at  right  angles  to  each  other,  produced  a  number  of 
small  facing  projections.  The  ends  of  these  projections  were  cut 
off  so  as  to  leave  a  %  in.  opening.  A  jackscrew  was  then  placed 
between  the  pedestal,  spreading  the  crack  %  in.  A  wooden  pat- 
tern was  made.  This  had  the  same  contour  as  the  portion  of 
the  frame  to  be  repaired,  and  had  such  projections  on  it  as 
were  required  to  produce  the  reinforcement  desired.  Eleven  ounces 
of  thermit  were  placed  in  the  crucible  for  every  cubic  inch 
of  space  in  the  mould.  The  space  in  the  mould  for  the  reinforced 
portion  as  well  as  for  the  parts  to  be  welded  were  included  in  ' 
determining  the  amount  of  thermit  to  be  used.  Before  igniting 
the  thermit  the  ends  of  the  parts  to  be  welded  should  be  warmed 
with  an  oil  burner.  A  collar  %  in.  thick,  as  shown  at  B,  Fig.  3, 
was  left  around  the  broken  section.    This  welded  frame  has  been  in 
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elding  in  the  blacksmith  shop,  after  the  iron  is  brought  to  a 
elding  heat,  without  the  proper  lamination. 

Iron,  when  brought  to  a  high  heat,  becomes  disintegrated, 
he  molecular  structure  is  impaired  and  lamination  is  the  only 
ethod  that  will  produce  the  original  structure.  In  my  opinion 
le  same  conditions  exist  in  welding  frames  on  the  engine  where 
mination  is  impracticable.  I  coincide  with  the  views  of  Mr.  Mc- 
islin.  If  the  metal  has  to  be  brought  to  a  welding  heat,  the 
■oper  place  is  on  the  anvil.  If  a  first  class  weld  can  be  made 
1  a  steel  or  iron  frame  by  this  method,  the  same  method  would 
;  applicable  to  other  members  of  the  locomotive.  I  do  not  think 
lere  is  a  member  of  this  convention  who  would  attempt  to  weld 
main  or  side  rod  of  an  engine  by  this  method. 

Another  innovation  in  the  art  of  blacksmithing  is  the  repair- 
ig  of  frames  on  the  engine  by  the  Thermit'  method.  This,  above 
1  other  methods,  is  the  simplest  and  ciuickest,  and  from  my  point 
■  view  is  the  best.  Forge,  anvil  and  steam  hammer  excepted, 
t  the  present  time  the  Thermit  method  is  in  its  experimental 
ages;  it  does  not  require  an  experienced  smith  to  repair  a 
ame  on  the  engine  by  this  process.  The  most  particular  part 
:  making  the  preparations  for  the  weld  is  the  making  of  the 
old  to  fit  perfectly  around  the  part  of  the  frame  to  be  welded, 
his  is  usually  done  by  a  moulder.  The  moulds  should  be  made 
I  halves  and  bolted  together,  so  that  all  joints  are  perfectly  tight, 
y  this  method  of  repairing  we  not  only  form  a  perfect  union 
'  the  broken  sections  but  we  can  also  reinforce  the  weak  points 


service  up  to  the  present  time  without  showing  the  slightest  de- 
fect, and  eight  welds  have  since  been  made  by  this  process  and 
not  one  of  these  has  failed. 


Early  Railroad  Construction  in  New  South   Wales.* 


BY    JOSEPH    BR-*.I)V.    M.    INST.    C.    E, 

Railroad  construction  in  Australia  was  commenced  late  in  1850, 
by  the  Sydney  Railway  Company,  of  which  Mr.  Charles  Cowper  was 
the  first  Chairman  and  Mr.  P.  W.  W.  Shields,  M.  Inst.  C.E.,  the  first 
Engineer.  At  that  time  all  the  goods  and  passenger-traffic  of  the  in- 
terior passed  over  the  highway  between  Sydney  and  Paramatta,  a  dis- 
tance of  about  14  miles,  passengers  and  mails  being  carried  by  stage- 
coaches, and  goods  by  bullock-teams,  and  it  was  thought  that  there 
were  fair  prospects  of  a  railroad  between  the  two  places  paying 
good  dividends  on  the  capital  required  for  its  construction.  The 
scale  of  wages  was  low,  laborers  being  paid  about  2s.  6d.  per  day 
of  10  hours,  and  tradesmen,  including  mechanics,  about  5s.  per  day. 
There  was  therefore  good  reason  for  assuming  that  the  line  could 
be  completed  at  a  moderate  cost. 

The  preliminary  and  working  surveys  were  completed  in  the 
latter  part  of  1850,  and  one  small  contract  for  earthwork  and  bridge- 
construction  was  let  to  a  local  builder  early  in  1851,  and  was  carried 
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on  at  a  very  slow  rate.     There  were  no  railroad  men  in  the  coun-  The  directors  approved  of  the  recommendation,  which  was  adopted 

try   at   the   time   and    no    railroad   plant   of   an.v   description.      Mr.  by  the  Government,  and  the  4-ft,  8:.-in    gage  thus  became  the  stand- 

Sheilds  had  only  a  small  staff  of  assistants,  comprising  one  mechan-  ard  for  New  South  Wales  railroads.     An  official  communication  was 

ieal  engineer,  one  surveyor.  an.I  the  author,  who  had  recently  ar-  at  once  forwarded  to  the  Governmen    of  Victoria  giving  particulars 

rived   from   England      In  February,  1851.  Mr.   Sheilds  resigned  his  of  the  change  decided  upon,   and  asking  that  Government  also  to 

position  as  Engineer  to  the  company,  and  Mr.  H.  C.  Mais.  M,  Inst,  adopt  the  a.teration;    out.   although   railroad   construction  had  not 

C  E     was  appointed   in  his  place.     In  November  of  the  same  year  been    begun   in  Victoria,  the   authorities  decided   to  adhere  to  the 

the  author  commenced   work  on  a  special  survey   for  railroad  ex-  5-ft.  3-in.  gage:    hence  arose  the  break  of  gage  between  New  South 

tension  towards  Goulburn;  this  survey  was  finished  as  far  as  Mitta-  Wales  and  Victoria.  .  ,     .  ,       . 

gong    over  rough  country    in  February,  1852.     An  alternative  loop-  On   March  22,   1854,   the  first   consignment   of  permanent  rails 

line  was  then  marked  over  the  Razorback  range,  through  the  town  arrived  in  Sydney.     On  May  12  the  directors  called  for  independent 

of  Camden    and   in  April   the  survey   was  finished   and   camp  was  test  tenders  for  fencing,  and  on   May  29  the   lowest  rate  tendered 

broken  up"   The  length  marked  out  was  58  miles.     The  contingent  was   18s.   per   rod    (I61.    ft),    being    3s.   per   rod   higher   than   Mr. 

office  work  was  completed  and  the  plans  and  report  were  submitted  Handle's  scheduled  rate.     There  was  no  contract  under  seal  for  the 

to  the  directors  and   adopted   by   them  in  June.     The  author   was  Sydney-Paramatta  line,  the  rates  of  payment  for  the  various  works 

then  appointed  Acting  Engineer  in  charge  of  the  works  of  construe-  being  agreed   upon   from   time   to   time,   as  the   state  of   the   labor 

tion  in  progress.     About  this  time  Mr.  James  Wallace  was  appointed  market  rendered  revision  of  prices  necessary.     Mr.  Handle  was.  in 

Chief  Engineer  to  the  Sydney  Hallway  Company,  arriving  in  Syd-  fact,  the  acting  contractor  for  the  line.     There  was  no  possibility  of 

ney  in  July.     After  inspecting  the  works  he  recommended  the  direc-  competition,  as  the  only  railroad  men   in   the  country   were  those 

tors  to  stop  I  hem  at  once,  and  to  begin  afresh  at  the  Sydney  end  imported  by  the  Government,  supplemented  from  time  to  time  by 

of  the  line,  under  new  management;  this  recommendation  was  acted  a  few  skilled  artisans   or   laborers,   attracted   by  the  gold-diggings' 

ui)on  by  the  board.     On  July  17  Mr.  Cowper  retired  from  the  Man-  and  the  chance  of  employment  on  the  only  railroad  works  then  in 

aging  Directorship  of  the  company  and  succeeded  Mr.  Charles  Kemp  progress. 

as  President,  Mr.  Wallace  being  appointed  to  a  seat  at  the  Board  During  the  years   1851-1857,   many   changes  took   place   in   the 

of  Directors,  to  advise  but  not  to  vote.     On  July  29  the  contractor  cost  of  labor  and  materials,  and  the  following  are  some  partifculars 

for  the  works  in  progress  was  asked  to  give  up  his  contract,  a  fair  relating  thereto;  the  working-time  for  all  classes  of  labor  was  fixed 

value  being  allowed   for  the  work   done,  and  Mr.   William   Handle  at  60  hours  per  week. 
was  appointed   Manager  of  Works,   it  being  intended  to  carry  out  t-  •,.,=.  .      ■     i>.-i     '''"''■"  "'  ^''"y*-       t>  .  ,,„„  „f  m  i,„„.. 

the  work  on  the  small  sub-contract  system,  the  company  to  supply  1°  *>i!„^o°'e\^^^n'^u'bIi'?  works "^3..'""  fo^.^eT"' 

the  ncessary  plant.     On  August  7  an  agreement  was  made  between  carpenters.  Bricklayers  and  masons..  6s.  3d.  to  9».  4i;. 

Mr.  Handle  and  the  company,  under  which  the  former  undertook  '°  ^E|eav1,tOTs^!^' 3s.       to3s.  6d. 

to  carry  out  certain  earthworks  at  the  Sydney  end,  at  agreed  prices.  Masons,  biickiayeis  and  carpenters..  5s.       to5s.  6d. 

including  all  plant  and  tools.     There  were  as  yet  no  earth-wagons,  n^llef  ekrt  and'diVver.'.' i! .' ! !  .' ! .' .' !  !  4s.  6d.  to  us. 

nor  any   rails;    in   fact,   the  first  rails  subsequently   used   were  of  '  , Per  day ^ 

hardwood,  plated  with  flat  bar-iron.     On  August  10  the  first  party  '°  ^I'H^^.^,^ |«^Pto'  l^^''  fSs.*"  ^^''^■ 

of  excavators  under  the  new  management  was  set  to  work  at  Hed-  Masons  and  bricklayers 8s.  to   8s.  6d.  26s.  to  278. 

fern,  at  day  wages.     On  August  31  the  Government  decided  to  bring  i^^^f''^. ; .' .' ; ; ; ; ; ; ; ; .' : .' ; ; ; ; .' ; .' ; .'      Is.  to  lol.'  ill:  6d. 

out  500  trained  railroad  workmen  from  England,  the  available  local  '  ^p,.ij^  ^ggg  August.  1855. 

labor   being   scarce   and    inferior.     At    the   same    time   the   Govern-  Masons  16s.  to'21s.  IBs.  8d. 

ment  agreed   to  advance  funds  to  enable  the  company  to  proceed  calpent^e'i's*'  ]'.]'.'.:.'^'.l'.y.'.'.'.['.'.['.l'.     lOs.' to  11.5.  lot 

vigorouslv   with   the  works.     At  this  time  the  Hobson's  Bay  Rail- 

wav  Company  was  formed  in  Melbourne.  O1  August  10,  1854,  an  estimate  of  the  cost  of  the  Hunter  River 

"  On  October  14  Mr.  E.  Deas  Thompson,  the  Colonial  Secretary,  line  was  submitted  by  the  Consulting  Engineer,  Mr.  Wallace.    The 

made  a  personal   inspection  of  the  works,  and  on  November  15  a  total  cost  was  estimated  at   £310,000  for  a  double  line  ISL*  miles 

loan  of   £100  000  from  the  Savings  Bank  to  the  company  was  au-  long-     The  consideration  of  the  estimate  was  postponed,  and,  mean- 

thorized  by  the  Government.     On  revision  of  the  plans  it  was  found  time,  the  Resident  Engineer  was  sent  to  Newcastle  to  erect  huts  for 

that  barely  sufficient  land  had  been  purchased  for  a  single  line  of  the   expected   railroad   men.     On   October   5,   tenders   were   received 

railroad   and  as  a  double  line  had  been  decided  on  it  became  neces-  by  the  Hunter  River  Railway  Company  for  the  construction  of  the 

sary  to  secure  additional  width  throughout  the  entire  length  of  the  first  section  of  the  line  between  Newcastle  and  Hexham;   the  lowest 

line     On  November  23  a  letter  was  received  by  the  Directors  from  was  that  of  Mr.  William  Wright,  which  was  accepted.     On  Novem- 

the   Government  offering  to  provide   funds  at  the  rate  of    £3   for  ber  16  the  Chief  Engineer's  estimates  for  the  construction  of  the 

every    £2  of  capital  raised  on  shares,  on  condition,  however,  that  line  were    adopted.     A   Government   Railways   Bill   was    passed  on 

the  Government  should  appoint  two  directors,  one  of  whom  was  to  December  2.     On  February  20,  1855,  the  two  first  locomoUve-engines 

be  President  of  the  Board.     On  the  same  date  there  was  an  official  were   received   from    the   shops  of   Messrs.   Stephenson   &   Sons,  of 

demand  on  the  part  of  the  contractor  for  an  increase  in  price  from  Newcastle-upon-Tyne,  and  on  March  29  No.  1  engine  made  its  trial 

Is.  6d.  to  2s.  2d.  per  cubic  yard  for  earthwork,  on  account  of  in-  trip. 

creasing  labor  difficulties.  On  April  2,  1853,  the  laborers  working  On  the  Sydney-Paramatta  Railway  approaching  completion,  it 
as  excavators  struck  work  for  an  increase  of  wages  to  10s.  per  day.  was  agreed  that  Mr.  Handle  should  undertake  the  working  of  the 
Very  little  progress  was  made  with  the  works  during  April  and  traffic,  receiving  55  per  cent,  of  the  gross  revenue  -on  condition  that 
May.  Early  in  June  the  Hunter  River  Railway  Company  was  he  maintained  the  works  and  rolling-stock  in  good  order,  wear  and 
formed  to  open  up  the  Hunter  River  district.  Mr.  Charles  Cowper  tear  being  allowed.  On  August  18.  1855,  the  railroad  was  officially 
being  one  of  the  directors.  The  line  projected  was  to  connect  New-  opened.  The  first  train  consisted  of  No.  1  engine,  three  first-class 
castle  and  Maitland.  On  October  3,  Mr.  Wallace,  the  Chief  Engi-  carriages  and  a  van.  Several  special  trains  were  run  during  the 
neer  of  the  Sydney  Railway  Company,  was  appointed  Consulting  month  of  August,  but  the  line  was  not  opened  for  public  traffic, 
Engineer  to  the  Hunter  River  Railway  Company.  On  August  25  pending  completion  of  the  sidings  and  stations,  until  September 
200  railroad  men  arrived  in  Sydney  from  England,  engaged  and  26.  Up  to  Sept.  1.  1856.  the  line  was  worked  by  four  engines,  Nos. 
shipped  for  the  Government.  Seventy  ordnance  tents  were  supplied  land  2  fiom  Messrs.  Stephenson's,  and  Nos.  3  and  4  from  Messrs. 
for  their  accommodation,  and  they  were  placed  temporarily  in  the  Hawthorn's  works.  'Newcastle-upon-Tyne.  The  following  are  par- 
charge  of  the  Manager  of  Works,  A  second  consignment  of  men  tlculars  of  No.  1  engine;  Inside  cylinders.  16  in.  diameter  by  24 
arrived  on  November  11  and  a  third  and  final  consignment  on  De-  in.  stroke;  six  wheels;  leading  and  driving  wheels,  coupled  5  ft. 
cember  10.  Many  of  the  newly-arrived  laborers  were  Welshmen,  6  in,  diameter;  trailing  wheels.  3  ft.  9  In.  diameter;  working  boiler- 
and  objected  to  working  under  other  than  Welsh  foremen,  and  as  pressure.  110  to  120  lbs.  per  sq.  in.;  si.x-wheel  tender;  wheels.  3  ft. 
many  of  them  could  not  speak  English  there  was  a  good  deal  of  9  in.  diameter;  tank  capacity.  2.000  gallons;  weight  of  engine, 
trouble  in  setting  them  to  work.  On  August  26  the  Government  empty.  20  tons;  with  fuel  and  500  gallons  of  water.  22.85  tons; 
notified  the  company  of  the  appointment  of  Mr.  Merewether  as  Presi-  weight  of  tender,  empty.  9io  tons;  with  fuel  and  water,  20.55  tons; 
dent  of  the  Railway  Board,  and  at  the  first  meeting  held  under  this  gross  weight  of  engine  and  tender.  43.40  tons;  hauling  capacity  on 
new  arrangement,  on  August  29,  Mr.  Cowper  resigned  his  position  the  level,  372  tons;  on  a  l-in-66  gradient,  85  tons;  cost,  shipped, 
as  a  director.  -  £2,725;  freight  and  charges,  £600;  landing  and  erecting.  £350; 
Mr.  Wallace,  on  taking  charge  as  Chief  Engineer,  strongly  urged  total  cost,  £3,675. 

the  Sydney  Railway  Board  to  adopt  the  standard  English  gage  of  ^^=^-=^^^= - 

4  ft.  8'.j  in.  instead  of  the  5-ft.  3-in.  Kage  decided  on  prior  to  his  The  Prussian  Minister  of  Public  Works,  in  issuing  orders  for  a 

arrival.     Mr.  Wallace's  reason  for  advisini;  the  alteration  was  that  thorough  inspection  of  all  passenger  cars  during  the  months  of  July 

for  the  standard  gage  there  would  be  nn  difficulty  in  obtaining  an  knd  August,  calls  especial  attention  to  enforcing  cleanliness,  outside 

ample  supply  of  rolling  stock  at  short  notice;   whereas  for  the  5-ft.  and  in,  and  especially  in  the  water-closets;  and  to  seeing  that  where 

3-in.  gage  there  was  a  very  limited  supply,  there  being  only  a  small  trains  are  made  up  that  the  cars  are  well  ventilated  and  cooled  oft. 

number   of  manufacturers  of   rolling   stock  of  this  gage.     At   that  if  necessary  by  wetting  down  the  roofs.     Passengers  early  for  their 

time  (July,  1852)  there  had  not  been  a  yard  of  permanent-way  laid  train  in  Jersey  City  (or  elsewhere)  who  have  been  baked  in  a  parlor 

in  any  of  the  Australian  Colonies,  nor  had  any  rails  been  imported,  car  until  the  train  started,  will  approve  this  latter  suggestion. 
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The  control  of  the  Wabash  is  still  uncertain,  and  present  indi- 
•iitions  are  that  Mr.  Ramsay  has  a  reasonable  chance  for  success, 
)ut  belief  in  this  is  not  strengthened  upon  reading  his  statement 
ssued  this  week  to  the  security  holders.  Presumably  such  a  state- 
nent  was  made  for  the  purpose  of  influencing  their  votes  at  the 
innual  meeting  on  October  10.  Nevertheless,  for  this  purpose  it 
s  not  understandable,  even  as  a  reply  to  unwarranted  charges  of 
ngratitude.  It  is  largely  devoted  to  a  history  of  his  personal  rela- 
ions  with  Mr.  Gould,  but  in  this  history  the  security  holders  have 
slight  interest.  It  contains,  also,  a  record  of  syndicate  operations, 
n  the  course  of  which  either  he  or  Mr.  Gould,  or  both  of  them, 
lave  made  or  lost  money.  The  publicity  given  during  the  past  few 
nonths  to  syndicate  operations  has  not  been  of  a  sort  to  inspire 
in  investor  with  confidence.  It  would  seem,  therefore,  to  be  at 
east  undiplomatic  to  have  brought  this  subject  up  for  discussion 
jefore  an  audience  of  investors  in  the  stock  and  debentures  of  the 
A'abash,  although  apparently  justly  provoked  by  personal  attacks 
ipon  himself.  It  has  not  often  occurred  that  the  control  of  a 
;reat  corporation  has  been  wrested  from  another,  or  successfully 
leld  in  a  contest,  by  means  of  personal  attacks  through  the  news- 
papers. It  has  usually  been  done  more  quietly  and  by  means  well 
inown.  On  the  other  hand,  it  has  often  occurred,  as  a  result  of 
in  attempt  at  getting  or  defending  control,  and  likewise  as  a  result 
)f  negotiations  for  a  championship  prize  fight,  that  the  one  who 
foresees  failure  makes  open  personal  verbal  attacks,  sometimes  con- 
aining  a  good  deal  of  truth,  to  the  end  of  leaving  himself  in  a 
jetter  position  after  a  foreseen  loss.  Mr.  Ramsey's  suggestion, 
luoted  in  another  column,  of  the  possible  loss  or  gain  in  traffic  by 
he  Wabash  as  a  result  of  becoming  independent,  will  be  read  with 
considerable  interest. 


"The  Law  is  Good,  if  a  Man  Use  It  Lawfully,"  was  the  title  of 
in  article  publisiied  in  these  columns  last  week.  It  has  been  re- 
published in  full  and  in  part  by  many  of  the  daily  papers.  It  has 
been  the  subject  of  many  daily  paper  editorial  articles,  of  inter- 
views with  the  President's  private  secretary,  and  of  despatches 
Erom  Washington  correspondents.  Apparently  all  of  this  attention 
has  been  given  simply  because  the  article  mentioned  a  true  incident 


of  a  sort  familiar  to  every  railroad  president  and  general  manager 
in  the  United  States.  The  evil  cannot  be  corrected  by  the  carrying 
out  of  the  proposal  seriously  made  by  many  newspaper  editors  that 
Congress  make  an  appropriation  for  paying  the  cost  of  presidential 
trips.  It  is  common  among  public  officers  all  along  down  the  line, 
from  the  President  of  the  United  States  to  the  justice  of  the  peace 
or  the  coroner,  to  compel  railroad  companies  to  violate  the  provision 
of  the  Interstate  Commerce  Act  against  discrimination.  The  United 
States  laws  prohibit  pooling,  prohibit  joint  traffic  agreements  and 
prohibit  discrimination.  It  enforces  the  laws  against  pooling  and 
agreements;  it  does  not  enforce  the  law  against  rebates,  and  its 
officers  and  state  and  municipal  officers  violate  this  law  and  set 
the  example.  The  public  should  know  that  the  railroads  are  inter- 
ested in  precisely  the  same  way,  and  proportionately  to  the  same 
extent  as  they  are,  in  needing  the  protection  of  the  existing  law 
against  rebates.  They  should  know  these  facts  and  the  unwisdom 
of  taking  away  from  the  railroad  officers  the  power  of  making  rates 
and  entrusting  it  to  a  commission  which  has  even  less  power  than 
the  railroads  to  protect  themselves  against  the  demands  of  the 
packerand  other  monopolists  and  public  officers.  It  will  be  indeed  apity 
if  the  lesson  derived  from  the  presidential  rebate  should  simply  be 
a  correction  of  one  item  of  evil.  This'is  small,  indeed,  by  compari- 
son, and  was  taken  simply  as  a  shining  example.  Some  of  the  news- 
paper defences  are  amusing.  One  quotes  an  experienced  passenger 
agent  as  saying  that  the  "railroads  lose  nothing,  as  it  stimulates 
business  along  the  line"  when  the  President  travels.  This  is 
undoubtedly  true,  but  it  does  not  justify  violation  of  law.  When 
the  King  of  Great  Britain  travels  he  pays  full  first-class  fare  for 
himself  and  his  companions  in  precisely  the  same  way  that  any 
other  first-class  passenger  pays.  He  does  not  pay  the  additional 
expenses  incurred  by  the  railroad  company  in  transporting  an 
exalted  person.  The  railroad  company  provides  a  train  of  special 
cars,  spikes  all  the  facing-point  switches,  runs  a  pilot  engine  in 
front,  and  incurs  a  considerable  expense  which  the  first-class  fares 
dp  not  cover.  This,  however,  is  not  the  King's  fault  and  he  ought 
not  to  be  asked  to  pay.  Great  crowds  assemble  at  every  station  and 
there  is  the  ever  present  danger  from  the  lunatic.  The  railroad 
company,  being  a  common  carrier,  must  take  these  extraordinary 
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precautions.  It  gladly  does  so,  because  the  addition  to  its  local 
passenger  receipts  is  enormous.  For  example,  during  the  recent 
visit  of  the  King  to  Edinburgh  to  review  the  Scottish  troops  the 
North  British  Railway  sent  out  sixty  special  trains,  loaded,  in  two 
hours  and  a  half.  The  Caledonian,  and  other  railways,  also  profited 
largely.  The  main  point  which  the  public  should  understand  is 
that  it  is  quite  as  much  for  the  interest  of  the  railroad  company 
to  treat  all  alike  as  it  is  for  the  public  interest.  Independent 
traders  and  manufacturers  should  not  be  smothered  by  monopolies, 
and  government  officers  should  not  set  the  pace  and  pave  the  way 
to  such  iniquitous  proceedings.  It  is  the  railroad's  interest  to 
build  up  business  along  its  line  and  foster  every  paying  industry. 
In  this  it  needs  no  government  control;  it  simply  needs  protection. 


FEDERAL  REGULATION  OF  RAILROAD  RATES* 


It  will  be  essential  in  any  successful  scheme  for  settling  our 
interstate  railroad  rate  problem  to  allow  railroads  freely  to  confer 
with  each  other;  and  (possibly  subject  to  the  veto  of  some  Govern- 
mental authority)  to  freely  contract  with  each  other;  and  it  will 
be  highly  important  to  improve  the  Interstate  Commerce  Commis- 
sion— or  whatever  body  performs  the  present  functions  of  the  Com- 
mission— by  strengthening  its  personnel  and  by  putting  into  it  men 
having  a  thorough  knowledge  of  railroad  affairs.  These  two  points 
deserve  the  careful  attention  of  all  thoughtful  lawmakers.  It  does 
not  seem  possible  that  Congress  will  ever  make  it  lawful  for  the 
Commission's  rates  to  go  into  effect,  on  order,  and  remain  in  force 
until  abrogated  by  the  courts;  and  it  is  also  quite  plain  that  the 
proposition  to  have  an  Interstate  Commerce  Court,  or  several  courts, 
as  recently  re-emphasized  by  Senator  Elkins,  cannot  be  made  to  fit 
all  of  the  thousand  details  of  the  trouble  that  we  desire  to  cure. 
The  only  value  of  a  new  court  is  a  betterment  of  the  methods  of 
our  existing  courts — not  any  radical  change  from  their  methods. 

That  railroad  rate-making  officers  ought  to  confer  freely,  and 
(in  some  situations)  regularly,  is  almost  self-evident  to  anybody 
acquainted  with  a  general  freight  agent's  work.  The  Sherman  anti- 
trust law  forbids  combinations  between  competitors;  and  regular 
or  formal  conferences  have  in  some  cases  been  assumed  to  be  a 
criminal  step  toward  such  combination.  Relying  on  the  unreason- 
ableness of  this  construction,  and  on  the  disinclination  of  district  at- 
torneys to  do  absurd  things,  the  traffic  officers  go  on  with  their  con- 
ferences. To  be  sure,  there  are  not  nearly  so  many  of  them  as  in 
former  years,  before  competing  roads  had  the  benefit  of  community 
of  interest  and  of  the  other  conditions  that  now  deter  them  from 
throat-cutting;  but  still  the  technically  unlawful  work  goes  on. 
And  the  Supreme  Court  has  said  that  the  Sherman  law  is  right- 
fully applied  with  technical  precision  and  minuteness,  regardless 
of  its  absurdity.  Conference  between  competitors,  looking  to  the 
removal  or  prevention  of  those  things  which  irritate  soliciting  agents 
and  cause  rate  cutting  and  rate  shading,  would  be  necessary  under 
ideal  legislative  regulation. 

Moreover  there  is  good  ground  for  the  hope  that  rate  regula- 
Uon  by  conference  might  now  be  highly  useful  in  this  country. 
The  Joint  Traffic  Association,  killed  in  1898  by  the  Supreme  Court's 
application  of  the  Sherman  law,  had  given  promise  of  usefulness. 
It  aimed  to  regulate  competition  without  pooling,  and  in  its  short 
life  had  made  real  progress  in  that  direction.  Its  constitution  con- 
tained a  vital  provision  in  the  regulation  of  rates  on  competing 
railroads— a  rule  to  require  the  regular  attendance  of  all  competi- 
tors at  all  conferences.  Usually  the  rate-cutter's  first  downward 
step  in  the  path  of  sin  consists  in  staying  away  from  a  meeting — 
avoiding  the  presence  of  his  competitor.  Such  an  association  to-day 
could  probably  do  more  than  any  other  instrumentality  to  rid  the 
railroads  of  the  domination  of  the  beef  trust. 

With  the  railroads  associated  together  now  as  they  were  in  the 
Joint  Traffic  Association— lawfully  and  above-board— they  could 
really  co-operate  with  a  Government  commission  in  efforts  to  cure 
discriminations. 

But  to  "co-operate"  implies  equality;   hence  we  have  said  that 


ii-i.,1,  ^'^^fulatmn  of  Ratlwaii  Dntcs  on  Interstate  Frcujht  Traffic.  Bv  Henrv 
?^^^;,  '^"'  )".';''■  x-^"."'V,  .^K\  '^'"'^  's  t'"^  veteran  Chairman  of  the  feoarrl  of 
Dlrertors  of  the  Norfolk  &  Western  Railroad.  This  b<iok.  a  volume  of  23G 
l..-iges.  eml)0(lie»  a  review  not  originally  Intended  for  publication,  but  put  in 
P„,,  i™"^''  "^ll""  "k  "'S  ai'thpr's  friends.  It  is  divided  into  three  parts. 
J  .■■  IV^olntion  by  the  Kailroads."  describes  how  freight  rates  are  made 
and  gves  full  notes  .oncerning  the  different  trafBc  associations  which  flour- 
ished In  this  country  lu  the  last  quarter  of  the  nineteenth  centurv  The  sub- 
ject is  brought  down  to  date  and  the  Northern  Securities  decision  is  noticed. 
Part  II.  deals  with  1- ederal  Leelsliitlon  and  its  effects.  Part  III  deals  with 
the  agitation  which  has  been  going  on  for  the  past  two  years.  The  arguments 
against  governmeut  rate-making  are  marshalled  efreetlvelT  Mr  Fink's  rec- 
ommendations for  legislation  are  printed  in  another  column 


the  quality  of  the  Interstate  Commerce  Commission  should  be  im- 
proved; and  Mr.  Fink's  suggestion  of  a  way  to  do  this  seems  good. 
There  can  be  no  question  that  two  or  three  strong  and  high-minded 
men  of  railroad  experience  could  improve  the  work  of  the  Com- 
mission. If  they  were  of  judicial  mind  they  could  do  great  good, 
even  if  they  had  no  higher  function  than  writing  dis- 
senting opinions.  The  Commission  has  been  reversed  by  the  Su- 
preme Court  because  it  misinterpreted  the  law  and  because  it  deemed 
it  safe  to  meddle  with  rates  that  could  not  be  disturbed  without 
causing  other  disturbances  which  could  not  be  controlled.  With 
better  lawTers  in  its  board  it  would  avoid  misinterpretation;  but 
to  avoid  unwisdom,  it  will  be  necessary  to  secure  the  benefits  of 
railroad  experience.  Railroad  officers  therefore  may  justly  ap- 
plaud Mr.  Fink's  suggestion  and  enthusiastically  work  for  its  adop- 
tion. To  have  a  part  of  the  Commissioners  appointed  for  life  would 
be  only  a  reasonable  step  toward  giving  the  Commission  the  dignity 
and  stability  that  such  a  body  needs.  If  we  are  right  in  assuming 
that  the  courts  will  never  prescribe  transportation  rates — holding 
such  an  act  to  be  non-judicial — then  it  is  safe  to  say  that  in  pass- 
ing on  the  rate-making  work  of  a  Commission  the  courts  will  al- 
ways presume  the  Commission's  knowledge  to  be  complete  and  its 
judgment  sound — as  the  courts  have  done  in  the  past,  except  where 
the  evidence  forced  the  abandonment  of  the  presumption.  This 
being  so.  it  will  he  vitally  necessary,  in  any  rate  legislation  in  the 
coming  Congress  to  provide  in  the  best  possible  way  for  a  dignified 
and  intelligent  commission.  Without  these  qualities,  embodied  in 
strong  men  of  high  character  and  free  from  political  bias,  there 
can  be  no  hope  of  wise  treatment  of  the  interstate  rate  problem. 

To  the  first  of  these  two  essentials  (free  conference  and  a  wise 
commission),  Mr.  Fink  adds  a  note  intimating  that  the  railroads, 
freed  from  the  Sherman  law  and  allowed  to  form  associations,  can 
probably  deal  effectively  with  private  car  lines.  But  these  lines 
are  essentially  instruments  of  transportation,  and  they  should  be 
made  subject  to  law  to  the  same  extent  as  the  railroads.  In  some 
respects  private  cars  are  already  subject  to  Federal  law — as,  for 
epfample,  the  safety-appliance  requirements.  A  man  dropping 
chunks  of  ice  into  a  refrigerator  car,  or  a  porter  making  up  a  berth 
in  a  sleeping  car,  is  clearly  engaged  in  a  department  of  transporta- 
tion and  the  law  should  no  longer  split  hairs  about  it.  Mr.  Fink 
says  also  that  the  repeal  of  Section  5.  the  anti-pooling  law,  is  not 
necessary.  He  is  a  clear  thinker  and  few  men  in  America  have 
a  richer  store  of  experience  to  guide  them  in  forming  opinions; 
but,  if  not  repealed,  this  section  ought  to  be  made  clearer.  It  well 
may  be  that  the  fight  which  would  be  developed  by  any  attempt 
to  secure  repeal  of  the  Fifth  Section  would  be  more  costly  than  any 
possible  benefit  to  be  derived  from  the  repeal.  Pools  are  seldom 
perfect.  It  must  be  that  they  are  born  of  woman,  for  they  usually 
have  a  short  life  and  are  full  of  trouble.  There  will  be  no  incon- 
solable regret  if  traffic  pools  are  never  again  allowed;  still,  the 
anti-pooling  section  of  the  law  condemns,  in  spirit,  the  traffic  agree- 
ments which  Mr.  Fink  desires  to  see  again  legalized. 

Mr.  Fink's  suggestions  for  legislation  are  embraced  under  six 
heads.  These  are  reprinted  in  another  column.  The  only  one  of 
them  on  which  there  can  be  any  reasonable  disagreement,  in  prin- 
ciple, is  the  recommendation  that  the  Cullom  report  of  1886  be  re- 
issued. Even  in  this  the  root  idea  is  sound;  the  people  ought  to 
l)e  educated.  The  Cullom  report  is  one  of  our  most  valuable  his- 
torical documents.  But,  like  the  Elkins  report  of  the  present  year, 
it  needs  to  be  digested  and  greatly  reduced  in  bulk,  if  its  facts  are 
to  be  made  available  to  the  thousands  of  laymen  who  need  them. 
On  the  separation  of  the  work  of  supervising  the  safety  appli- 
ance laws  Mr.  Fink  is  right  in  principle;  but  there  would  be  strong 
opposition  to  the  creation  of  a  new  bureau,  especially  at  this  time 
when  so  many  Washington  offices  are  under  criticism.  Everybody 
can  see.  however,  that  the  present  Commissioners  take  littler  interest 
in  couplers  and  brakes  and  such  things.  The  work  in  this  depart- 
ment is  wholly  foreign  to  the  habit  of  mind  which  rules  in  the  other 
department  of  the  Commission's  work. 

The  one  important  element  of  the  Government's  problem  which 
Mr.  Fink  ignores  is  that  concerning  the  delays  of  the  law.  With 
the  difficulties  confronting  us  in  every  attempt  to  devise  new  meth- 
ods of  rate  regulation — the  constitutional  and  fundamental  limita- 
tions on  the  powers  of  courts  and  of  Congress,  and  the  vast  extent 
of  our  country — many  even  of  the  "friends  of  the  people"  would 
be  glad  to  leave  the  laws  as  they  are,  if  only  the  litigations  which 
arise  could  be  promptly  settled.  If  controversies  like  the  Chatta- 
nooga rate  case,  the  Social  Circle  case  and  others  on  which  the 
powers  and  qualifications  of  the  Commission  have  been  debated, 
could  be  appealed,  retried  and  thrashed  out  within  a  few  weeks 
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or  months,  instead  of  years,  a  reasonable  crystallization  of 
public  opinion  might  be  looked  for.  An  "interstate  commerce 
court"  would  be  a  court  of  specialists,  presumably  wiser  and  surely 
quicker  in  making  decisions,  but  is  without  precedent  of  any  im- 
portance; and  in  no  department  of  government  is  experiment  so 
undesirable,  and  lack  of  precedent  so  fatal  as  it  is  in  the  adminis- 
tration of  justice. 


Encouragement  of   Non-State  Railroads   in    Russia. 


The  Russian  Government  began  to  build  and  acquire  railroads 
for  itself  about  20  years  ago.  Previously  nearly  all  railroads  in 
the  Empire  had  been  built  and  were  worked  by  corporations,  though 
the  government  in  nearly  all  cases  guaranteed  interest  and  divi- 
dends on  the  capital  invested  and  was  paying  yearly  very  large 
amounts  on  this  account.  To-day  the  government  owns  about  two- 
thirds  of  all  the  Russian  railroads,  and  has  of  late  years  added 
largely  to  the  state  mileage;  and  it  seemed  its  settled  policy  to 
make  the  Russian  system  substantially  a  state  system.  But  last 
July  the  government  made  an  announcement  which  seems  like  a 
reversal  of  this  policy:  "For  the  sake  of  attracting  private  capital 
for  railroad  construction  in  Russia,  it  is  considered  possible  to  grant 
certain  aids  and  privileges."  These  are  then  enumerated  as  fol- 
lows: State  guarantee  for  the  payment  of  interest  and  principal 
of  bonds.  The  payment  of  dividends,  not  exceeding  3  per  cent.,  on 
capital  stock  during  the  period  of  construction.  The  limitation  of 
the  state's  participation  in  the  net  earnings  of  the  new  roads  ac- 
cording to  contracts  to  be  made  in  each  case  according  to  circum- 
stances. Putting  farther  in  the  future  the  time  at  which  the  state 
may  purchase  the  road  for  its  own  account,  making  it  25  years 
from  the  date  of  opening.  The  reimbursement  of  the  companies 
of  any  reductions  in  freight  rates  made  by  the  government  below 
the  regular  rates,  in  the  course  of  the  first  five  years.  Reimbui-se- 
ment  of  the  cost  of  construction  required  by  the  authorities  and 
not  necessary  for  the  freight  traffic.  Payment  for  services  rendered 
to  the  government,  such  as  carrying  mails.  Immunity  from  charges 
for  government  police,  inspection,  etc.,  of  the  railroad. 

The  supposition  is  that  in  its  then  situation,  with  a  great  war 
pending  which  had  already  seriously  reduced  its  resources,  the 
government  felt  unable  to  construct  the  lines  believed  to  be  in- 
dispensably necessary  for  the  development  of  the  country.  The 
great  investments  in  railroads  made  by  the  state  do  not  yet  make 
any  direct  return.  On  the  contrary  the  interest  on  the  cost  of 
the  state  railroads  and  the  guarantees  on  private  railroads  exhaust 
the  net  earnings.  This  is  not  so  surprising  when  we  remember 
that  not  only  the  Siberian  Railroad  but  some  other  long  lines  as 
yet  do  not  earn  their  working  expenses. 

Whether  the  new  policy  will  attract  capital  does  not  seem 
-quite  certain.  In  most  cases  the  returns  on  the  investment  are 
likely  to  depend,  for  some  time  at  least,  on  the  government  very 
much  as  if  the  state  built  the  roads  on  its  own  account,  and  the 
companies  have  scarcely  any  discretion  as  to  the  rates  they  may 
charge.  It  seems  certain,  however,  that  the  rational  construction 
and  management  of  many  thousands  of  miles  of  new  railroad  in 
European  Russia  would  be  of  an  enormous  advantage  to  the  coun- 
try and  could  readily  be  made  to  yield  abundant  returns  on  the 
investment.  But  though  the  country  is  in  many  respects  similar 
to  this,  the  population  is  so  very  different  from  ours  that  an  Amer- 
ican is  liable  to  make  great  errors  in  forecasting  the  result  of  any 
such  enterprise. 

This  announcement,  be  it  remembered,  was  made  last  July. 
The  close  of  the  war  since  has  certainly  modified  the  necessities 
and  may  have  changed  the  purposes  of  the  Russian   government 


Boston  &   Maine. 


The  Boston  &  Maine  is  the  railroad  ruler  of  nbrthern  New  Eng- 
land. With  the  exception  of  160  of  its  2.286  miles  of  line,  all  of 
its  mileage  lies  within  the  states  of  Massachusetts,  Maine,  New 
Hampshire  and  Vermont.  Its  ownership  also  is  highly  concentrated 
in  New  England,  7.052  out  of  its  7,631  owners,  who  represent  202,723 
of  its  266,592  shares,  residing  in  the  three  states  of  Massachusetts. 
New  Hampshire  and  Maine.  North  of  the  Boston  &  Albany,  the 
Boston  &  Maine  covers  New  England  almost  as  completely  as  the 
New  York,  New  Haven  &  Hartford  does  south  of  that  constituted 
dividing  line.  Like  the  New  Haven,  its  territory  is  the  originating 
point  of  large  amounts  of  manufactured  products. 

The  Boston  &  Maine  took  a  step  similar  to  President  Mellen's 
bold  acquisition  of  a  trunk  line  connection  by  the  purchase  of  the 
Central  New  England  and  the  New  York,  Ontario  &  Western,  when, 
in  1900,  it  leased  the  Fitchburg.  This  lease  was  the  direct  result 
of  the  New  York  Central's  acquisition  of  the  Boston  &  Albany. 
The  Fitchburg  added  458  miles  to  the  Boston  &  Maine's  operated 
mileage  and  gave  it  a  direct  western  connectiort  from  Boston  and 
a  voice  in  through  traflSe.     As  the   New  York'  Centi-al   controlled 


the  West  Shore,  its  lease  of  the  Boston  &  Albany  would  have  re- 
sulted, if  the  Fitchburg  can  be  imagined  to  have  remained  an  In- 
dependent road,  in  its  turning  over  all  eastbound  New  England 
freight  to  the  Boston  &  Albany,  thus  depriving  the  Boston  &  Maine 
of  all  its  direct  westbound  business.  With  the  Fitchburg  in  its 
possession,  the  Boston  &  Maine  could  demand  and  secure  its  share 
of  eastbound  traffic,  for  it  has  western  connections  other  than 
through  the  Albany  gateway.  By  shipping  north  over  any  one  of 
Its  three  lines  to  Portland,  where  it  connects  with  the  Grand  Trunk, 
or  northwest  to  its  connection  near  the  Vermont-Quebec  boundary 
with  the  Canadian  Pacific,  the  Boston  &  Maine  can  always  reach 
the  west.  By  throwing  all  of  the  large  westbound  traffic  originating 
in  the  territory  north  and  northwest  of  Boston  to  these  northern 
Canadian  routes,  the  New  York  Central  would  have  been  deprived 
of  a  large  amount  of  westbound  business.  Thus  the  routing  of 
freight  by  the  New  York  Central  over  the  present  Fitchburg  divi- 
sion of  the  Boston  &  Maine  is  on  a  reciprocal  arrangement  by 
which  the  West  Shore  gets  westbound  traffic  from  the  Boston  terri- 
tory, and  the  Boston  &  Maine  in  return  receives  eastbound  traffic 
from  the  West  Shore  at  Rotterdam  Junction. 

The  Boston  &  Maine,  although  serving  almost  as  dense  a  ter- 
ritory as  the  New  York,  New  Haven  &  Hartford,  is  handicapped 
by  the  greater  severity  of  the  northern  New  England  winter,  which 
requires,  during  two  or  three  months  of  every  year,  large  extra 
expenditure.?  on  account  of  snow  and  ice  and  adds  greatly  to  the  ex- 
pense of  moving  traffic.  This,  combined  with  the  highly  conservative 
policy  of  the  company  in  charging  betterments  directly  to  expenses, 
explains  the  high  operating  ratio  of  73.5  per  cent. 

The  present  report  is  especially  interesting,  because  the  fiscal 
year  ended  June  30  completes  a  period  of  five  years'  operation 
since  the  lease  of  the  Fitchburg.  During  this  time  there  has  been 
no  material  change  in  mileage,  so  that  an  accurate  judgment  may 
be  formed  of  the  growth  of  the  railroad  during  the  five-year  period. 

In  1901.  the  first  fiscal  year  after  the  Fitchburg  lease,  gross 
income  was  ?31.375,620,  against  122,865,977  in  1900,  the  year  before 
the  lease.  In  the  succeeding  years,  gross  income  has  yearly  in- 
creased  to   $32,430,595   in   1902,   $34,266,608   in   1903,   $35;471.492    in 

1904.  and  $36,800,834  in  the  year  just  closed.  This  is  a  five  years' 
growth  of  $5,425,214,  or  over  17  per  cent.  At  the  same  time,  the 
annual  fixed  charges  have  increased  only  $131,100  and  the  annual 
dividend  payments  only  $161,646,  a  total  increase  of  $292,746  in 
annual  fixed  charge  and  dividend  requirements.  Thus  these  charges 
for  the  year  ended  June  30,  1905,  were  less  than  3  per  cent,  greater 
than  for  the  year  ended  June  30,  1901,  while  gross  income  had  in- 
creased 17  per  cent,  during  the  same  length  of  time. 

This  very  large  and  disproportionate  growth  of  earnings  over 
fixed  charges  and  dividends  has  enabled  large  annual  expenditures 
out  of  current  income  for  permanent  improvements  to  the  property. 
Dui-ing  the  five-year  period,  there  was  spent  out  of  earnings:  for 
repairs  of  locomotives,  $1,349,315;  of  passenger,  baggage,  mail  and 
express  cars,  $680,524;  of  freight  cars,  $963,716;  repairs  of  road- 
bed and  track,  $2,224,478;  for  rails,  ties,  ballasting  and  mainte- 
nance of  bridges,  buildings  and  structures,  $1,859,179.  The  amounts 
expended  last  year  for  these  decisive  items  of  maintenance  in- 
creased $1,431,403,  or  25%  per  cent,  over  the  same  expenditures 
in  1901.  That  such  large  expenditures  could  be  consistently  made 
during  this  period  en  the  same  time  that  dividends  aggregating 
$8,766,727  were  paid  on  the  company's  stock  is  an  example  of  the 
peculiar  conservatism  and  prosperity  of  a  New  England  railroad. 

In  the  year  just  passed,  there  were  paid  for  out  of  the  year's 
current  income,  38  locomotives,  130  freight  ears  and  31  passenger 
cars  of  various  kinds,  their  cost,  including  expenditures  on  576 
new  freight  cars  in  process  of  construction,  but  not  completed, 
amounting  to  .$807,782.  There  was  charged  to  capital  account, 
$452,155.  which  was  expended  in  the  elimination  of  grade  cross- 
ings. The  total  net  expenditure  to  June  30,  1905,  for  this  purpose 
has  been  $2,804,274. 

With  an  increase  of  $1,318,637  in  gross  earnings,  there  was  a 
decrease  of  $29,195  in  net  earnings,  though  this  would  not  be 
guessed  by  a  casual  reader  of  the  report,  as  no  comparative  figures 
for  net  earnings  are  given.  Of  the  $36,213,246  gross  earnings,  39.5 
per  cent,  were  passenger  earnings  and  60.2  per  cent,  freight  earn- 
ings, the  percentage  of  passenger  earnings  being  about  10  per  cent, 
smaller  than  on  the  New  York,  New  Haven  &  Hartford,  where  the 
two  classes  are  still  approximately  equal. 

Operating  expenses  cost  $25,811,959,  plus  $807,782  for  new  equip- 
ment, a  total  of  $26,619,740.  Maintenance  of  way  took  $4,501,378  of 
this:  maintenance  of  equipment,  $3,396,380:  conducting  transporta- 
tion, $17,117,307,  and  general  expenses,  $796,894.  Maintenance  of 
way  cost  $1,967  per  mile;  maintenance  of  locomotives,  $1,460  per 
locomotive.    Conducting  transportation  increased  $141,740  over  1904. 

With  its  large  local  traffic  and  short  through  hauls,  the  Boston 
&  Maine  does  not  have  a  large  train  load.     This  was  212  tons  in 

1905.  However,  this  is  an  increase  over  the  figure  for  1904,  which 
was  203  tons.  In  1903,  the  train  load  was  207  tons;  in  1902,  201 
tons,  and  in  1901,  202  tons.  The  profitableness  of  the  freight  busi- 
ness comes  not  from  a  high  train  load  but  from  the  high  grade 
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of   traflBc   and    the    high    average    rate    received,    which   -was    1.152velopments  to  viratch,  especially  in  comparison  with  the  New  Haven's 

jnts  per  ton  mile  against  1.178  cents  in  1904.     The  list   of   com-  electric  policy.     With  the  passenger  business  furnishing  34  per  cent, 

odities  carried  shows  throughout  a  high  proportion  of  high  grade  of  the  revenue,  there  surely  is  inducement  for  taking  care  of  electric 

innage.     In  point  of  tonnage,  the  principal  commodities  were  an-  competition.     The  Boston  &  Maine  serves  such  a  highly  developed 

iracite  coal.  1,461,754  tons;  bituminous  coal,  3,044,927  tons  (against  territory  and   serves  it  so  completely  that  it  can  hardly  afford  to 

867,164  tons  in  1904);  grain,  1,068,871  tons;  lumber,  2.418,089  tons;  have  anytliing  else  than  a  complete  monopoly  of  the  transportation 

erchandise.  1,249,164   tons,  and   miscellaneous,   2.095,234  tons,   the  facilities. 

tier  two  clas.sifications,   high   grade   and   profitable  traffic.  The  Maine  Central,  which  the  Boston  &  Maine  controls  by  the 

The   average   gross   earnings   per   mile    of    road    were    $16,082,  ownership  of  moi'e   than   50  per   cent,   of   its  stock,  earned   during 

;ainst  $15,521   in    1904:    net   earnings,    $4,192,   against    $4,210    per  the  year  $7,251,536  gross,  against  $6,912,982  in  1904,  and  $2,375,334 

ile  of  road   in   1904.     The  average   rate   per  passenger   mile  was  net,    against   $1,811,438   in    1904.     Of   the   gross   earnings  $2,809,854 

755  cents,  a  small  decrease  from  1904.     The  average  distance  each  were  passenger  earnings  and  $4,289,365  freight  earnings.     The  net 

issenger  traveled  was  18.17  miles,  and  the  average  haul  per  ton  income  after  charges  was  $2,110,066,  an  increase  of  $219,988  over 

freight,  90.24  miles.    Of  the  total  number  of  passengers  carried —  1904.     During  a  period  of  ten  years,  the  company's  gross  earnings 

,874,810 — 22.880,000  traveled  to  and  from  Boston,  a  clear  indication  have  increased  by  $2,240,917,  or  44.72  per  cent.;  operating  expenses, 

the  great  density  of  the  Boston  &  Maine's  passenger  traffic.  49.04   per  cent.,  and   taxes,  166.31   per   cent.     Improvements  to  cost 

There  is  soon  to  be  voted  on  by  the  stockholders  the  issuing  between  $400,000  and  $500,000  are  projected,  to  provide  for  a  part 

bonds  to  an  amount  not  exceeding  $10,000,000  for  refunding  pur-  of  which  $300,000  has  been  set  aside  out  of  the  current  income  for 

ises;   also  an  increase  of  $4,203,700  in  the  common  stock  and  the  the  year.     Most  important  among  these  are  new  terminal  facilities 

suing  of  $5,331,900  common  stock  for  the  purpose  of  buying  6,000  at  Bangor,  Me. 

Iditional  freight  cars  at  a  cost  of  $5,000,000,  building  new  shops  For  the  Boston  &  Maine,   the  principal  statistics  of  operation 

cost  $1,000,000,  27  miles  of  second  track  to  cost  $1,100,000,  and  follow: 

vering  the  Boston  &  Maine's  proportion    ($1,600,000)   of  amounts  .                                                        1905.                         ^^9i- 

be  expended  in  grade  crossing  elimination.     This  covers  tUe  gen-  ' ''l^assenge/ earnings' 1 !.'!'. !     |l4.-^9l!6i3              $13,97li273 

al  financial  plan  of  the  company  for  a  period  of  at  least  five  years  Freight  earnings  2i!?08!o70  '7881779 

„„^„  Gross    earnings    36,213,246  34,894,608 

'^°™S-  Maiut.  way  and  structures          4.501,378                     3,828,702 

Prom    the    new   issue    of    bonds,    material    reductions    in    fixed  Maint.  of   equipment 3,396,380  3,295,832 

arges   amounting,   on   and   after   Sept.    1,   1906,    to   not   less    than  Sew'Tqufp^mJnrf^?".".*.'?"       "'so^jsl                ^"'slo,!!! 

43,000   annually,   will   result.     On  that   same  date,   it  is  proposed  Total  operating  expenses 26,619,740  23,271,908         • 

apportion  the  $5,331,900  common  stock  among  the  stockholders  Nerinc°om"^  ^1,883572  ^1,8491456 

the  extent  of  three-eighths  of  their  holdings.     Of  this  $5,331,900  

:w  Stock,  $1,128,200  is  owned  by  the  company  and   now  held  as 

llateral  for  payment  of  certificates  of  indebtedness  of  an  absorbed  NEW    PUBLICATIONS. 
le.     When  released   by  the  payment  of  these  notes,  this  amount 

II  be  combined  with  the  new  issue  authorized  ($4,203,700)  for  the  -^«p'<'  ^^"f  BuiMu,.  St.  Paul,  Minn.                                     ,^.  ^     ^ 

stribution  "^^'^  ^^  ^^^  *''-^®  °^  *'^®  ^'"^'  number  of  a  magazine  which  the  em- 

'    In    justification    of    the    proposed    expenditure    of    $5,000,000  Ployees   of    the   Chicago    Great   Western   propose   to    issue,   if   they 

r     additional     freight     cars,     the     increase     in     the     company's  ^'^'^  sufficient  support  and  encouragement.     The  first  number  con- 

3ight    business    during    the    last    five    years    is    cited.      In    1901,  ^^'^s  32   pages  and  is  dated   September.     The  price  is  50   cents  a 

,."il(;,517  ton.-;  were  oarrieil  and  .');iS,2ns.ril,-)  received  in  gross  freight  year,  but  the  frequency  with  which  the  magazine  is  to  be  published 

irnings.     These   figures  have   increased   during   each   year  in   the  is  not  stated.     The  committee  of  publication  consists  of  Messrs.  J. 

riod   to.  in   the  rear  just  closed,  20,546,826  tons  and  $21,808,070  ^-   ^ayle,  T.  N.  Flynn  and  J.  F.  Richards.     The  first  number  con- 

oss   freight  earnings.     This   makes  a   total   increase   in   the   five  tains  interesting  reading  on  the  use  and  abuse  of  the  "19"  order; 

ars  of  3,030,255  tons   carried,  or  17   per   cent.,  and  of  $3,599,555  «"  congested  terminals,  and  on   the  handling  of  freight  to  reduce 

OSS  earnings,  or  19  per  cent.     During  this  time  3,024  new  freight  damage  claims;  the  latter  being  in  the  shape  of  a  report  of  a  meet- 

rs.  a  number  clearly  disproportionate  to  the  increase  in  freight  traf-  ^^S  of  agents  recently  held.     An  extract  from  this  report  is  given 

.    have    been    bought    in    replacement    and    as    additions.      Both  '"  another  column.     There  are  also  a  half  dozen  pages  of  miscel- 

[■  this  reason,  and  particularly  because  the  greater  and  most  profit-  laneous  matter.     The  front  cover  bears  a  fine  portrait  of  the  Presi- 

le  part  of  the  Boston  &  Maine's  freight  traffic  is  local   and   do-  '^'^"^  of  the  road.  Mr.  A.  B.  Stickney. 

;stic   and    must   be   forwarded   and    delivered   as   quickly   as   pos-  = 

5le,  the  6.000  new  cars  are  required.     The  new  shops  are  to  be  TRADE  CATALOGUES. 

ilt  at   Somerville,   Mass.,  where  100   acres   of  land  have  already  

en  purchased  and  improved.     This  site  has  a  navigable  water  ap-  Electric  Cars.-J.  G.   Brill  Company,  Philadelphia.  Pa.,  has  Is- 

oach  on  the  Mystic  river  and  is  on  the  Boston  terminal  division,  g^ed  a  large  general   catalogue  of  electric  cars  and  trucks,  which 

us  having  convenient  access  by  water  and  from  all  of  the  com-  ^side   from   being  a   handsome   piece   of   book   work   is   a  valuable 

ny  s    lines.     'The    second-track    construction    recommended    is   on  record  of  current  practice  in  electric  interurban  and  city  railway 

sy  sec  ions  of  the  Eastern  and  Western  divisions,  where  the  lack  p^r  construction.     More  than  40  standard  types  of  cars  for  almost 

second  track  now  causes  frequent  and  expensive  delays,  particu-  every  class  of  service  are  illustrated  and  described  with  tables  of 

-ly  m  freight  service.     The  amount  apportioned  to  grade  cross-  tj^eir  principal   dimensions.     The  cars  shown  are  characteristic  of 

'  elimination  will,  it  is  expected,  be  sufficient  to  provide  for  the  the  output  of  this  company's  large  plant  and  represent  the  latest 

iston  &  Maine  s  proportion  of  the  total  cost  of  this  work  during  developments  in  this  important  ^eld.     More  than  20  pages  in  the 

e  next  six  years.  ^^^^.  ^j,  ^j^^  ^^^^  ^^.^  devoted  to  descriptions  of  the  various  tynes 

Assuming  that  7   per   cent,   dividends   shall   be   paid   upon   the  of  trucks  which  are  made  by  the  same  company,  including  the  well- 

ditional  $5,331,900  of  stock,  the  estimated  annual  charges  on  the  known   maximum   traction   and    27-E   patterns.     A   number   of   car 

;ue  will  be  $433,000:    but,  as  there  will  be  at  the  same  Ume  an  specialties,    such    as    doors,    brake    handles,    etc.,    are    also    shown, 

tual  saving  of  $343,000  in  first  charges  through  refunding  opera-  Copies   are    being   distributed   to    railroad   officers   in   this   country 

ms,  tne  total  net  increase  of  the  combined  annual  dividend  dis-  and  abroad,  and  will  be  sent  on  application.     Cloth,  10  in.  x  14  in. 

rsements   and    fixed    charge   obligations   will   be    not    more    than  Ninety  pages. 

9,000  greater  than  at  present,  a  sum  only  slightly  in  excess  of  the  

rplus  earnings  of  the   past   year.     The  added  amount,   however,  Graphite  Paint— The  Detroit  Graphite  Manufacturing  Company, 

11  undoubtedly  be  supplied  from  the  increased  income  which  will  Detroit,  Mich.,  sends  a  neat  little  booklet,  entitled  "Rust,  and  How 

suit  from  the  enlarged  faculties  furnished.  to  Prevent  It."     A  brief  explanation  of  the  causes  producing  rust  is 

During  the  past  year,  the  Boston  &  Maine  has  asked  authority  given  and  the  method  of  protecting  steel  structure  by  the  use  of  a 

)m  the  Massachusetts  Legislature  to  acquire  and  control  electric  properly  prepared  paint  is  explained.     Illustration  of  the  cantilever 

les.     As  yet,  although  at  various  points  in  its  highly  populated  bridge  at  Niagara  Falls  and  other  well-known  structures -which  are 

•ritory  there  has  been  severe  competition  and  large  losses  from  painted  with  Superior  Graphite  paint  are  also  given. 

!Ctric  competition,  the  company  has  not  fallen  in  with  the  New  

iven   policy   of  acquiring   such   branches,    with   the   exception    of  Mechanical  Stokers.~The  Under-Feed  Stoker  Company  of  Amer- 

o  electric  lines  which  it  built  and  owns  as  branches  of  its  steam  ica,  Chicago,  sends  a  handsomely  gotten  up  catalogue  in  which  is 

les.     One  of  these  is  18  miles  long,  in  the  city  of  Portsmouth,  and  given  detailed  illustrations  and  descriptions  of  the  Jones  under-feed 

3  other  2S  miles  long,  connecting  Concord  and  Manchester.     With  stoker.     The  methods  of  installation  and  of  operating  the  stoker, 

rmission    granted     by    the    Legislature    to    make    such    invest-  as  well  as  of  the  economical  results  obtained  by  its  use,   are  set 

snts,  and  particularly  following  the  good  showing  recently  made  forth,  and  numerous  illustrations  of  plants  equipped  with  the  Jones 

the  New  Haven's  electric   lines  in  their  first  reported   year  of  stokers  are  also  shown. 

eration,   it  is  not  unlikely  that  the  Boston  &  Maine  will  follow  

3  Mellen  po'.jcy  and  before  many  years  be  in  control  of  its  various  Tie  Plates  and  Spifces.— Dilworth,  Porter  &  Co.,  Pittsburg,  Pa., 

ictnc  compei'tors.     This  will  be  one  of  the  most  interesting  de-  send  a  handsomely  illustrated  catalogue  descriptive  of  its  "Glendon" 
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longitudinal  flange  tie  plate  and  the  "Goldie"  claw  tie  plates,  as 
well  as  of  the  "Goldie  Perfect"  steel  railroad  spike,  and  of  boat 
and  dock  spikes.  Aside  from  the  illustrations  and  descriptions  of 
the  above  the  catalogue  contains  various  tables  of  interest  to  track 
men,  such  as  the  number  of  tons  of  rails  of  various  weight  that  are 
required  per  mile  of  track,  the  number  of  cross  ties  per  mile  of 
track  when  placed  at  different  distances  apart,  and  the  number 
of  splice  joints  per  mile  for  diffei-ent  lengths  of  rails. 


Locomotive  and  Car  Journal  Bearings. — The  A.  C.  Stiles  Anti- 
Friction  Metal  Co.,  Baltimore,  Md.,  and  New  Haven,  Conn.,  sends 
an  illustrated  catalogue  descriptive  of  the  "Stiles"  patent  car  jour- 
nal bearings  and  of  the  "Stiles"  anti-friction  locomotive  driving 
journal  bearings.  A  detailed  description  of  these  bearings  will 
be  found  on  another  page  of  this  issue. 


exists.  There  is  nothing  so  simple  as  a  semaphore,  and  my  judg- 
ment is  we  better  stick  to  it.  If  the  men  do  not  understand  the 
signal  or  get  confused,  they  can  take  the  safe  side  and  run  slow, 
or  stop,  as  the  signal  may  require.  A  very  large  part  of  the  train 
movement  is  at  night  and  must  necessarily  be  governed  by  lamp 
signals,  of  one  form.  The  same  thing  is  indicated  in  daylight  by 
the  semaphore.  Why  attempt  to  change  a  day  signal  which  is  used 
during  the  time  of  less  danger,  when  the  night  signals  cannot  be 
successfully  changed?  '  president. 


Metallic  Packing. — The  United  States  Metallic  Packing  Co., 
Philadelphia,  Pa.,  sends  an  interesting  catalogue  descriptive  of  its 
metallic  piston  rod  and  valve  stem  packings.  Halftone  illustrations 
showing  elevation  and  sectional  views  of  the  Gollmar  bell  ringer 
made  by  this  company  are  also  given. 


Generators  and  Air-Brake  Equipments. — The  National  Electric 
Company,  Milwaukee,  sends  two  pamphlets,  one  describing  its  di- 
rect-current belt-driven  generators,  and  the  other  describing  and 
illustrating  the  "Christensen"  air-brake  equipment,  of  which  more 
than  15,000  are  in  successful  operation  on  high-speed  electric  cars. 


Copper  and  Metal  Gaskets. — Frederick  Goetz,  New  York,  sends 
an  illu.stratefl  folder  (lescriptivi:-  of  the  Goetz's  elastic  profllod  copper 
and  metal  gaskets.  These  gaskets  are  made  of  copper  and  asbestos, 
and  it  is  claimed  that  they  are  especially  adapted  for  use  in  high 
temperature  work. 

Car  and  Track  Jacks. — The  Duff  Mfg.  Co.,  Pittsburg.  Pa.,  sends 
a  small  pamphlet  bearing  the  title  "Frenzied  Jack-Sense."  which 
contains  a  number  of  comic  verses  inspired  by  Archimedes  and  the 
"Barret"  jack. 


CONTRIBUTIONS 


E.    B.    Phillins.* 


Tenafly.    X.    J..    Sept.    29.    1905. 
To  THE  Editor  of  the  Railroad  Gazette: 

Please  state  that  Mr.  E.  B.  Phillips  was  elected  President  of 
the  consolidated  Lake  Shore  &  Michigan  Southern  Railroads,  not 
a  Vice-President,  as  I   said  in  a  previous  communication. 

CHARLES    r.il.NE. 


Forms  of  Signals. 


To  THE  Editor  of  the  R.ailroad  G.\zette: 

I  have  read  the  editorial  on  "Forms  of  Signals"  with  a  great 
deal  of  interest,  and  it  certainly  impresses  me  as  a  very  timely 
article.  From  personal  experience  I  have  realized  the  growing  dif- 
ficulty of  instinctively  differentiating  between  the  various  char- 
acters of  signal  indications.  A  further  cause  for  confusion,  not 
mentioned  in  your  editorial,  is  the  difference  in  the  form  of  blades 
between  controlled  manual  and  automatic  block  signals,  the  latter 
having  pointed  ends  and  the  former  square  ends.  I  thoroughly 
agree  with  you  that  the  first  consideration  for  an  ideal  signal 
system  is  the  simplicity  that  will  enable  the  engineman  to  act 
instinctively  rather  than  by  a  process  of  mental  reasoning.  Just 
how  this  shall  be  done  is.  as  you  say,  open  to  a  wide  difference 
of  opinion,  but  I  think  that  your  editorial  is  excellent  for  the  pur- 
pose of  drawing  the  attention  of  all  railroad  men  to  the  necessity 
for  discussion  and  a  general  adoption  of  a  simplified  form  of  signals. 

vice-president. 


To  THE  Editor  of  the  Railroad  Gazette: 

I  have  read  with  considerable  interest  the  editorial  entitled, 
"Forms  of  Signals."  It  seems  to  me  that  the  semaphore  is  the 
ideal  form  and  it  should  be  used  for  all  indications.  Certainly  if 
we  attempted  the  use  of  the  semaphore,  we  will  say,  only  for  in- 
terlocking, a  banner  signal  for  switches,  some  form  of  disc  signal 
for  block  signals  and  some  other  form  of  signal  for  train  orders, 
we  would  make  the  matter  worse  rather  than  better.  There  are 
two  forms  of  semaphore  signals,  the  stop  and  the  slow  signal.  If 
these  signals  are  respected,  no  harm  can  come,  but  if  we  are  going 
to  change  the  form  of  signals  and  have  one  signal  under  which 
an  engineer  will  understand  he  is  not  required  to  stop  immediately, 
another  where  he  is  going  to  turn  off  at  a  junction,  and  another 
where  it  is  simply  a  train  order  and  he  can  run  by  the  station 
if   he  wants,   we  are   going   to   have  a   worse   condition   than   now 

•The  obituary  of  Mr.  Phillips  was  published  in  our  issue  of  Sept.  '2-. 


To  THE  Editor  of  the  Railroad  Gazette: 

I  have  read  with  great  interest  your  editorial  article  on  "Forms 
of  Signals."  The  subject  is  unquestionably  one  of  great  import- 
ance, and  one  which,  unfortunately,  has  had  altogether  too  little 
consideration.  On  many  important  railroads  an  effort  has  been 
and  is  being  made  to  transmit  to  an  engineman  in  charge  of  a  rap- 
idly moving  train  a  great  number  of  indications  by  means  of  sema- 
phores of  various  forms  displayed  in  different  positions.  In  general 
the  engineman  who  is  thoroughly  acquainted  with  the  line,  cor- 
rectly interprets  these  various  indications,  but  in  many  cases  se- 
rious accidents  have  occurred  through  misinterpretation,  and  it 
seems  to  me  that  if  a  system  of  signaling  can  be  devised  that  is 
so  simple  as  to  require  no  conscious  mental  effort  on  the  part  of 
the  engineman  for  its  correct  and  instant  interpretation,  the  adop- 
tion of  such  system  would  lead  to  a  material  lessening  of  train 
accidents. 

You  have  suggested   as  a   line  of  study,   the  consideration  of 

two  types  of  signals  for  general  use,  one  type  to 

•■indicate  the  physical  condition  or  the  track  considered  as  a  structure,  and  to 
be  used  for  switches,  drawbridges,  and  Interlocklngs"  and  the  other  type  "to 
direct  train  movement,  or  to  restrict  it  by  reason  of  the  occupancy  of  the 
track  and  to  K>  used  as  block,  starting  and  train  order  signals." 

If  it  be  conceded  that  two  types  of  signals  are  necessary,  it 
would  still  be  open  to  question  as  to  whether  the  grouping  sug- 
gested by  you  for  each  of  the  two  types  might  not  be  improved. 
Might  it  not,  for  example,  be  a  much  more  natural  and  better  clas- 
sification to  have  one  type  indicate  automatic  and  the  other  non- 
automatic  operation?  I  incline  very  strongly  toward  the  opinion 
that  we  should  not  try  to  indicate  to  the  engineman  by  means  of 
high-speed,  fixed  signals,  so  many  things  that  he  is  altogether  likely, 
sooner  or  later,  to  misread  or  misinterpret  such  indications,  and 
for  this  reason  I  believe  the  number  of  indications  given  by  such 
signals  should  be  the  smallest  possible,  having  due  regard  not  only 
to  the  safety,  but  also  to  the  facility  of  train  movement,  and, 
further,  I  believe  that  signals  of  similar  form  by  day,  or  of  simi- 
lar color  by  night,  should  give  identical  indications  at  all  times 
and  under  all  conditions  to  the  engineman. 

It  is  pretty  generally  admitted  that  the  most,  satisfactory  means 
for  giving  night  indications  is  found  in  employing  "color"  sig- 
nals; that  no  color  should  be  used  for  high-speed  signaling  that 
is  not  readily  distinguishable  from  colors  ordinarily  employed  for 
illuminating  purposes;  that  each  color  used  for  high-speed  sig- 
naling purposes  shall  be  readily  distinguishable  under  all  atmos- 
pheric conditions  from  all  other  colors  employed  for  the  same 
purposes;  that  a  single  color  for  a  single  indication  is  more  readily 
readable  and  requires  less  mental  effort  for  its  correct  interpreta- 
tion than  combinations  of  two  or  more  colors.  Assuming  the  above 
statements  to  be  correct  it  is  practically  certain  that  at  the  present 
time  we  have  but  three  usable  colors  for  high  signal  night  indica- 
tions, viz.,  red,  yellow  and  green.  If  this  be  true  and  if,  for  an 
average  of  12  hours  out  of  every  24  we  are  limited  to  three  single 
color  indications,  it  would  seem  to  me  entirely  logical  and  con- 
sistent to  limit  to  the  same  number  the  day  indications,  and  it 
is  my  belief  that  the  indications  of  high  fixed  signals  may  be 
limited  to  this  number  both  by  day  and  by  night  without  undue 
delay  to  train  movement,  and  with  material  reduction  in  the  lia- 
bility to  having  enginemen  mistake  such  indications,  since  they 
may  be  given  in  such  a  simple  and  unvarying  manner  as  to  enable 
the  engineman  when  running  at  the  highest  possible  speed,  to 
correctly  identify  each  indication  as  soon  as  he  receives  it  and 
without  any  conscious  effort  of  memory.  If,  for  example,  the  colors 
red,  yellow  and  green  be  invariably  employed  to  correspond  re- 
spectively with  the  horizontal,  the  45  degree,  and  the  vertical  posi- 
tions of  a  three-position  signal  arm,  not  only  the  engineman  but 
all  trainmen  would  very  quickly  learn  to  associate  the  position 
with  the  color,  and  it  is  altogether  likely  that  in  describing  any 
given  day  signal  it  would  be  spoken  of  always  as  a  red,  a  yellow, 
or  a  green  signal,  rather  than  by  reference  to  its  position. 

Personally,  I  do  not  doubt  our  ability  to  give  to  enginemen  on 
trains  moving  at  high  speeds  three  unmistakable,  clear,  arrestive 
signal  indications  both  by  day  and  by  night;  but  I  do  question 
the  possibility  of  giving  more  than  three,  and  I  am  not  at  all  sure 
that  it  would  be  wise  to  attempt  to  employ  more  than  three,  even 
if  we  had  them  available. 

If  the  number  of  such  indications  be  limited  to  three,  it  seems 
to  me  these  indications,  corresponding  respectively  to  the  colors, 
red,  yellow  and  green,  should  mean  the  following,  viz.: 

(1.)     Stop. 


5H 


THE  RAILROAD  GAZETTE. 


Vol.  XXXIX.,  No.  14. 


(2.)     Proceed  under  full  control,  prepared  to  stop  at  the  next 
id  high  signal. 
(3.)     Proceed  at  regulation  speed. 

Objection  may  be  made  to  the  employment  of  a  signal  of  in- 
iable  form  and  position  to  indicate  "stop"  in  view  of  the  fact 
t  at  the  present  time  "stop"  signals  of  varying  forms  and  posi- 
is  are  employed  to  impart  to  the  engineman  not  only  the  in- 
[uatlon  that  he  is  to  stop,  but,  at  the  same  instant,  to  tell  him 
iy  he  is  to  stop."  I  believe  that  as  this  special  information 
given  only  by  the  day  signals,  it  is  much  better,  for  the  sake 
uniformity  and  simplicity,  to  eliminate  it  by  day,   making  the 

and  night  indications  absolutely  identical  in  meaning.  It  will 
?t  all   reasonable   requirements  if  means   be   provided    whereby 

engineman  secures  such  special  information  after  or  imme- 
tely  before  bringing  his  train  to  a  stop,  and  this  can  be  done 
1  variety  of  ways,  one  of  which  would  be  by  fixing  to  the  signal 
;t,  under  the  signal,  a  large  outline  letter,  as  for  example,  "A" 

automatic.  "I"  for  interlocking,  and  "0"  for  order  signals. 
!  headlight  illumination  will  suffice  to  enable  the  engineman  to 
i  such  letter  by  night. 

Other  objections,  too  numerous  to  discuss  in  this  brief  criti- 
Q  of  your  article,  may  be  anticipated  with  respect  to  the  above 
gested  plan:  but  I  believe  it  to  be  practical  and  that  any 
erican  railroad  willing  to  assume  the  expense  of  installing  a 
tem  of  high,  fixed  signals,  designed  to  give  but  three  indica- 
is  to  the  engineman.  could  secure  better  results  than  are  had 
er  present  practice.  Unquestionably,  at  certain  points,  as  for 
mple,  at  main  line  junction  points,  with  diverging  tracks  out 
each  main  track,  and  with  possibly  a  joint  station  located  at 
ti  junction,  it  might  be  found  necessary,  in  order  not  to  depart 
n  the  "three  indication"  plan  to  require  certain  trains  to  pro- 
1  more  slowly  than  they  would  do  under  usual  practice;  but 
Blieve  that  the  loss  of  time  due  to  this  cause  would  be  of  little 
nent  in  comparison  with  the  uniformly  safer  and  simpler  opera- 
1  at  all  other  points;  and  by  carefully  studying  the  traffic  re- 
:ements  at  each  such  point,  designing  the  track  layout  to  suit, 
perly  locating  the  high  and  dwarf  signals,  and  by  providing 
;k  circuits  where  required,  very  little,  if  any  delay  need  be 
isioned  by  the  adoption  of  such  a  plan,  even  at  the  points  of 
dmum  complication. 

All  the  foregoing  has  had  particular  reference  to  the  high,  fixed 
lals,  and  while  it  is  not  within  the  scope  of  this  letter  to  detail 
fy  feature  of  the  "three  indication"  scheme,  as  suggested  for 
i  high,  fixed  signals,  it  may  be  proper  to  suggest  that  low  sig- 
j,  such  as  dwarfs,  may  be  used  for  diverging  route  signals  at 

foot  of  high  signals  governing  over  a  main  track  having  facing 
It  switches,  and  that  dwarfs  so  employed  may  be  provided  with 
;ass  of  other  color  than  the  three  above  named,  for  the  "proceed" 
ication  by  night  and  when  the  signal  is  not  set  in  the  "pro- 
1"  position  ■  no  color  indication  need  be  given,  since  the  high 
lal  provides  all  the  "stop"  indication  that  is  required.  This  ar- 
gement  eliminates  the  necessity  for  trains  running  at  high  speed 
t  a  "red"  signal.  For  "back  up"  movements  the  dwarf  signal 
r  give  two  color  indications,   the  "proceed"  indication  being  of 

fourth  color,  as  above  indicated,  and  the  "stop"  indication  being 
1"  as  on  the  high  signal.  In  this  connection  it  may  be  well  to 
3  that  whereas  three  colors  only  are  readily  distinguishable 
n    each    other   by   night,    at   considerable    distances   and    under 

ordinary  variations  of  atmospheric  conditions,  other  colors  are 
.rly  distinguishable  from  these  three  at  the  short  distance  at 
ch  it  is  necessary  for  an  engineman  to  get  his  dwarf  signal 
ications. 

Under  the  plan  proposed,  an  engineman  would,  by  night,  have 

e  other  than  the  following  high  signal  indications,  viz.; 

One  red  light  only. 
One  yellow  light  only. 
One  green  light  only. 

With   present   practice   the   following  are   a   few   of   the   many 
ir  indications  given  by  high  signals  on  certain  important  rail- 
is: 
red  light  only. 

aboVe  a  white  light. 
"       "  "        a  green   light. 

"       "  "       a  red  light. 

"       "  "       two  red  lights. 

"       "  "      one  red  and  one  white  light. 

"       "  "         "    green  and  one  red  light. 

"       "  "        "        "      and  one  white  light. 

"       "  one  red  and  one  green  light. 

"       "  '      one  white  and  one  green  light. 

"       "  and  two  white  lights. 

"       "  one  red,  one  green  and  one  red. 

"       "  '      one  red.  one  green  and  one  white. 

one  white,  one  green  and  one  red. 

two  white  and  one  red. 


white  light  only 


above 


white  light. 

"     red  light. 

"  green  light, 
two  red  lights, 
one  green  and  one  red  light. 

"     one  white  and  one  red  light. 

"     green,  one  red  and  one  green  light. 

"     white,  one  red  and  one  green  light. 

"     green,  one  red,  one  green  and  one  red  light. 

"     white,  one  red,  one  green  and  one  red  light. 


There  are  numerous  other  color  combinations  regularly  em- 
ployed, but  enough  have  been  noted  to  show  what  some  enginemen 
are  required  to  observe  and  interpret  in  a  single  night's  run,  and 
when  it  is  borne  in  mind  that  a  single  signal  means  not  only  one 
thing,  but  may  mean  several  things,  the  situation  is  not  at  all 
improved.  For  example,  a  single  white  light  displayed  in  con- 
nection with  a  fish-tailed  blade  means  to  the  engineman  that  his 
line  is  clear  up  to  the  second  succeeding  home  signal;  but,  dis- 
played in  connection  with  a  square  ended  blade,  it  means  that  the 
line  is  clear  up  to  the  next  succeeding  home  signal;  or  it  may 
mean  neither  the  one  nor  the  other  of  the  two  things  above  noted, 
but  may,  on  the  contrary,  be  the  lower  light  of  a  two-arm  signal, 
the  upper  light  of  which  has  been  extinguished,  in  which  case  the 
signal  is  almost  certain  to  be  falsely  interpreted  and  to  result  in 
a  dangerous  condition,  or  it  may  be  a  falsely  displayed  clear  signal 
due  to  the  breaking  of  a  glass  in  a  signal  spectacle,  which  might 
also  cause  serious  trouble. 

I  thoroughly  believe  this  whole  matter  should  have  the  consid- 
eration of  the  best  signaling  and  operating  men  on  our  railroads, 
and  I  feel  sure  that  the  Railroad  Gazette  can  do  much  toward  call- 
ing attention  to  the  need  for  simplification  of  signaling  in  its  rela- 
tions to  the  engineman,  and  that  whatever  is  done  in  this  direc- 
tion cannot  fail  to  greatly  benefit  the  railroads  and  their  patrons. 

W.   W.    SALMON, 
President  General   Railway   Signal  Co. 


To  THE  Editor  of  the  Railkoad  Gazette: 

Your  editorial  on  "Forms  of  Signals"  is  timely  and  should 
have  the  serious  consideration  of  railroad  managers  before  adopt- 
ing schemes  for  individual  lines.  As  signals  multiply  it  will  be 
apparent  that  some  plan  is  necessary  or  at  least  desirable  to  sim- 
plify the  rules,  and  minimize  the  requirements  for  a  correct  reading 
of  signal  indications  in  all  cases.  It  will  be  easier  to  standardize 
such  a  plan  now  than  at  any  future  time.  Managers  will  adopt 
a  standard  much  more  readily  than  they  will  change  to  one  after 
local  plans  have  been  worked  out  and  put  in  operation,  especially 
if  a  change  carries  with  it  any  considerable  expenditure.  The  his- 
tory of  all  standard  codes  will  bear  out  this  statement.  The  ques- 
tions raised  in  your  editorial  are  well  worthy  of  the  attention  of 
the  American  Railway  Association  through  its  Committee  on  Safety 
Appliances.  Seemingly  it  will  not  be  difficult  to  arrange  a  standard 
practice  satisfactory  to  all  railroads  if  undertaken  before  varying 
practices  are  adopted   by  different  managements. 

In  this  connection  it  may  be  well  to  refer  to  one  difference 
in  practice  that  obtains  on  American  railroads,  that  is,  the  ar- 
rangement of  semaphore  arms  on  masts  carrying  two  or  more 
signals.  Some  railroads  contend,  and  enforce  their  contention  by 
their  practice,  that  the  top  arm  should  govern  the  route  to  the 
farthest  right-hand  side  lower  arms  for  routes  from  right  to  left 
in  that  order,  usually  having  the  arm  governing  the  high-speed 
route  of  larger  size  than  the  arms  for  subordinate  routes.  This 
may  be  a  sufficient  distinction  for  day  indications,  but  is  not  satis- 
factory to  all  for  night  indications  even  though  a  larger  lens 
is  used  for  the  high-speed  route.  The  order  of  right  to  left  is 
quite  satisfactory  for  yard  signals  or  where  no  distinctively  high- 
speed route  is  involved,  and  some  maintain  that  there  should  be 
only  one  arrangement  and  rule  for  all  signals.  Other  roads  con- 
tend that  the  high-speed  route  is  of  paramount  importance  and 
that  there  should  be  but  one  place  for  the  signal  governing  it,  at 
the  top  of  the  mast,  regardless  of  the  fact  as  to  whether  it  is 
to  the  right  or  left  or  intermediate,  and  that  all  subordinate  routes 
should  be  governed  by  a  lower  arm,  or  if  necessary  for  more  than 
one  such  signal  the  arms  should  be  placed  in  the  order  of  right 
to  left.  This  difference  in  practice  is  mentioned  to  illustrate  the 
fact  that  other  differences  in  practice  will  likely  arise,  especially 
along  the  line  suggested  in  the  editorial  under  consideration,  and 
also  to  suggest  that  the  questions  now  raised  be  broadened  to  in- 
cltide  the  location  and  arrangement  of  signals  where  more  than 
one  is  used  on  the  same  support. 

It  is  obvious  that  any  new  standards  should  conform  as  far  as 
possible  to  the  general  existing  practice  providing  there  are  no 
serious  objections  to  it  either  as  to  its  safety,  practicability  or 
comparative  simplicity.  Fortunately  there  is  little  to  change  to 
secure  uniformity  at  the  present  time.  The  rules  of  the  American 
Railway  Association  are  simple  and  direct  and  cover  as  briefly  as 
practicable  the  necessary  regulations  both  as  to  the  semaphore  and 
disc  signals  and  their  indications.  The  colors  and  positions  are 
as  few  as  possible  and  easily  remembered,  but  thus  far  no  uni- 
form provisions  have  been  made  for  distinguishing  between  inter- 
locking, manually  controlled,  automatic,  train  order,  drawbridge, 
route  and  siding  signals.  The  first  two  can  be  easily  and  safely 
combined  without  any  change  as  they  are  both  absolute,  and  oper- 
ated under  the  "stop  and  wait"  rule,  i.e.,  these  signals  are  not 
to  be  passed  when  in  the  danger  position,  the  indications  being 
given  by  the  square  end  semaphore  arm.  The  distant,  or  caution 
signals,  are  distinguished  by  the  forked  or  fish  tail  end. 

Automatic  signals  are  operated  under  an  entirely  different  rule 
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providing  that  after  a  stop  has  been  made  a  train  may  proceed 
under  the  restrictions  contained  in  the  rules.  It  is  quite  clear 
that  signals  used  for  this  purpose  should  be  easily  distinguished 
from  those  operated  under  the  first  mentioned  rule,  otherwise  the 
knowledge  of  the  enginemen  as  to  the  location  of  different  signals 
as  unnecessarily  required  and  their  memory  unduly  ta.\ed,  with 
the  possibility  of  error  and  consequent  delay  or  danger.  Some 
roads  have  adopted  a  pointed  semaphore  arm  for  automatic  sig- 
nals. This  change  can  be  readily  made  and  with  inconsiderable 
expense.  Should  this  become  a  recommended  practice  where  sema- 
phores are  used  by  the  action  of  the  association  no  doubt  uniform- 
ity in  this  particular  would  quickly  follow.  The  disc  signal  is 
more  distinctive  and  no  change  either  in  rule  or  practice  is  neces- 
sary or  even  desirable. 

Train  order  and  drawbridge  signals  are  operated  under  the 
absolute  rule,  but  it  is  at  least  desirable  for  the  engineman  to  dis- 
tinguish between  them  and  block  eignals  without  bringing  any 
special  knowledge  or  their  memory  into  requisition.  In  the  case 
of  train  order  signals  it  is  necessary  to  do  more  than  stop.  Orders 
must  be  obtained  with  the  least  delay.  Perhaps  all  that  is  neces- 
sary in  this  connection  is  to  paint  the  words  "Train  Orders"  or 
"Drawbridge,"  as  the  case  may  be,  plainly  on  the  semaphore  arm. 
This  special  knowledge  is  only  required  after  the  stop  has  been 
made  and  the  enginemen  are  in  plain  view  of  the  signal.  The 
question  of  route  signals  in  yards  can  be  easily  disposed  of.  They 
should  be,  and  usually  are,  placed  on  the  right  of  and  immediately 
adjoining  the  track  they  govern,  or  in  the  case  of  overhead  sup- 
ports, immediately  over  the  track  they  control. 

An  arrangement  of  outlying  route  signals  a.dopted  by  at  least 
one  important  road  has  many  advantages  and  is  well  worthy  of 
consideration   as    recommended   practice    by    the   association.      The 


seem  to  complicate  rather  than  simplify.  In  the  first  place  these 
two  facts,  whether  the  track  is  safe  or  occupied,  are  not  sufficient 
to  enable  an  engineman  to  act  intelligently  in  all  cases.  Take  the 
single  question  as  to  the  occupation  of  the  track.  Some  lines  and 
parts  of  lines  are  signaled  on  the  absolute  principle,  others  on 
the  permissive,  some  by  manually  controlled  and  others  by  auto- 
matic signals  each  requiring  a  distinct  indication  to  secure  the 
desired  results  and  all  different  from  signals  indicating  the  condi- 
tion of  the  track. 

The  essential  requisites  are  when  to  stop,  what  to  do  after  a 
stop  has  been  made,  when  and  how  to  proceed  and  what  route  to- 
take,  regardless,  in  a  measure  at  least,  of  whether  the  control  is 
exercised  on  account  of  the  condition  or  occupation  of  the  track. 
A  careful  study  of  the  foregoing  suggestions  for  standard  prac- 
tice, taken  in  connection  with  the  rules  and  regulations  of  the 
American  Railway  Association,  will,  I  think,  sufficiently  indicate 
a  comprehensive  plan  of  securing  the  desired  results  with  a  mini- 
mum change  in  the  present  practice  on  any  line  inteiested,  and 
at  the  same  time  eliminating  any  unnecessary  special  knowledge 
or  undue  exercise  of  memory  on  the  part  of  enginemen. 

orncEE. 


New  Station  of  the  B.  &.O.  at  Youngstown,  Ohio. 


The  Baltimore  &  Ohio  is  completing  a  new  passenger  station 
at  Youngstown,  Ohio.  The  intention  to  rebuild  its  passenger  sta- 
tions all  over  the  system  as  fast  as  possible  was  Announced  some 
time  ago,  and  the  Youngstown  station  is  the  first  built  in  the  execu- 
tion of  this  policy.. 

The  building  follows  the  antique  German  style.     It  is  148  ft. 


New   Passenger  Station   of  the  Baltimore   &  Ohio   R.   R.   at  Youngstown,   Ohio. 


route  signals  are  placed  on  the  high-speed  semaphore  mast  at  least 
10  ft.  below  the  high-speed  signal.  Such  an  arrangement  would 
meet  the  main  objections  to  both  practices  already  referred  to 
and  settle  a  much  debated  problem. 

It  is  probable  that  there  would  be  no  serious  objections  raised 
by  any  one  to  a  further  rule  that  all  route  signals  should  be  placed 
in  the  order  of  right  to  left.  The  top  arm  governing  the  route 
to  the  farthest  right,  the  second  arm  the  next  route  to  the  left; 
other  arms,  if  any,  in  the  same  order  to  the  left. 

Interlocked  switch  or  siding  signals  are  sufficiently  covered 
by  what  has  been  said  in  regard  to  route  signals.  Siding  signals 
not  interlocked  or  switch  targets  are  foreign  to  the  present  dis- 
cussion, uniformity  is  desirable  but  not  practicable  or  necessary 
at  the  present  time.  This  question  will  settle  itself  when  lines  are 
completely  signaled. 

Referring  more  directly  to  the  principal  suggestion  in  the  edi- 
torial above  mentioned,  a  possible  simplification  by  using  one  form 
of  signals  to  indicate  the  condition  of  the  track  and  another  form 
to  indicate  the  occupation  of  the  track,  such  an  arrangement  would 


long  by  50  .ft.  wide  and  is  two  stories  high.  The  tracks  are  on  a 
level  with  the  second  story,  which  leaves  the  railroad  facade  one 
story  high,  while  the  main  facade  is  two  stories  high.  A  wide 
driveway  of  limestone  with  a  10-ft.  cement  walk,  fringed  with  a 
lawn  and  flower  beds,  leads  from  Mahoning  avenue  to  the  station. 
The  building  material  is  gray  pressed  brick  with  brown  sandstone 
trimmings.  The  interior  is  finished  with  quartered  oak  with  a 
marble  mosaic  floor  in  the  main  waiting  room.  The  roof  is  cov- 
ered with  red  tile  of  Spanish  design.  The  spacious  platforms  be- 
tween the  tracks  are  protected  by  steel  umbrella  sheds  with  red 
tile  roofs.  The  general  waiting  room,  which  occupies  the  center  of 
the  building  and  is  two  stories  high,  has  accommodations  for  seat- 
ing 150  people.  Connecting  with  it  on  the  main  floor  are  the  ticket 
office,  news  stand  and  telephone  and  telegraph  booths.  The  women's 
retiring  room,  men's  smoking  room,  baggage  room  and  various 
offices  of  the  railroad  company  are  on  the  second  floor.  There  is  a 
subway  leading  from  the  general  waiting  room  to  each  track,  which 
relieves  passengers  of  the  necessity  of  crossing  the  tracks  in  going 
to  and  from  trains. 
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Governmental  vs.   Private  Ownership  of   Public   Utilities. 


A  CONTRAST.   IX  THE  E.XPERIEXCE  OF  THE  ST.\TE  OF  ILLINOIS. 

In  much,  if  not  all  that  has  been  spoken  or  written  on  Govern- 
mental, ftate  or  municipal  ownership  of  public  utilities  there  has 
seen  a  tendency  to  advance  theories  rather  than  to  cite  facts  as 
;o  known  eases  of  success  or  failure.  This  is  especially  true  as 
;o  our  own  State  of  Illinois,  the  history  of  which,  with  one  pos- 
sible exception,  records  nothing  but  failures,  wherever  and  when- 
!ver  governmental  ownership  has  been  tried. 

In  its  earlier  years.  Illinois  tried  public  ownership  in  various 
jusiness  experiments,  among  the  most  important  of  which  were 
he  internal  improvement  schemes,  including  the  banking  enter- 
)rises.  which  figured  so  largely  in  and  about  the  year  1837.  All 
•ollapsed  with  he^vy  loss  and  almost  no  tangible  result,  and  in 
842,  the  state  was  on  the  verge  of  total  bankruptcy  and  repudia- 
ion,  having  previously  defaulted  in  the  payment  of  interest  on  its 
)onds,  said  default  continuing  until  1853,  if  not  later,  the  state  debt 
•eaching  on  Jan.  1.  1853,  by  accretions  of  unpaid  interest,  its  highest 
)oint— $16,724,177. 

For  the  history  of  the  internal  improvement  craze,  the  sub- 
lequent  period  of  financial  depression  and  insolvency,  with  sundry 
■eferences  to  the  state's  experience  in  operating  state  banks,  we 
ire  indebted  largely  to  John  Moses'  History  of  Illinois. 

The  most  exciting  subject  of*  discussion  in  the  session  of  the 
Second  General  Assembly  in  December.  1820,  was  the  passage  of 
I  law  to  escape  existing  financial  difficulties.  A  state  bank  was 
bartered,  based  entirely  on  the  credit  of  the  state,  to  be  located 
,t  Vandalia,  with  branches  at  Shawneetown,  Edwardsville  and 
Srownsville.  Notes  of  various  denominations  were  authorized  to 
)e  issued,  bearing  2  per  cent,  interest  per  annum,  payable  by  the 
;tate  in  ten  years,  and  the  banks  were  directed  to  loan  the  bills 
o  the  people  in  sums  of  not  less  than  $100  on  personal  security, 
rhese  banks  were  at  first  very  popular,  everybody  being  accommo- 
lated  without  jpuch  regard  for  the  kind  of  security  offered — $300,000 
vas  soon  in  circulation.  In  the  meantime,  payments  of  loans  were 
incertain — no  such  thing  as  redemption  being  thought  of,  and  the 
)ills  gradually  decreased  in  value  until  not  worth  over  30  cents 
in  the  dollar.  In  1825  the  state  issued  auditor's  warrants  at  the 
ate  of  three  dollars  for  one,  to  defray  current  expenses,  and  lost 
.bout  $75,000,  which  expensive  system  must  have  cost  the  state 
.Itogether  nearly  a  sum  at  least  equal  to  the  amount  of  bills  issued 
ly  the  banks,  $300,000. 

During  Governor  Cole's  administration  (1822  to  1826)  the  finan- 
ial  condition  of  the  state  had  grown  rapidly  worse,  the  public  ex- 
lenses  having  nominally  increased  three-fold  by  reason  of  the  depre- 
iation  of  the  state  bank  paper.  In  the  winter  of  1830-31.  the  Legis- 
ature  passed  a  law  authorizing  the  state  to  borrow  $100,000  to 
edeem  outstanding  circulation  of  the  old  State  Bank.  The  Bank 
if  the  State  of  Illinois  was  incorporated  in  the  winter  of  1834-35. 
Governor  Duncan,  in  his  message  to  the  Ninth  General  Assem- 
ily  (second  session),  referring  to  the  demand  for  internal  improve- 
aent  said.  "I  would  most  respectfully  suggest  the  propriety  of  leav- 
ng  the  construction  of  all  such  works  ...  to  individual  enter- 
rise." 

In  the  winter  and  spring  of  1836.  there  was  almost  a  universal 
emand  on  the  part  of  the  people  for  various  forms  of  internal 
mprovements.  and  at  one  of  the  most  important  meetings  held  in 
^andalia,  attended  by  delegates  from  all  over  the  state,  the  legis- 
iture  was  urged  to  act  without  delay.  Stephen  A.  Douglas  was 
he  first  member  to  introduce  a  series  of  resolutions  specifically 
escribing  improvements  to  be  constructed  and  owned  by  the  state, 
nd  recommended  the  loan  of  millions  of  dollars  to  be  negotiated 
n  the  faith  of  the  state.  A  bill  embodying  substantially  the  plan 
ecommended  was  finally  passed  February  27th.  The  Governor  in 
eturning  the  bill  with  his  objections  again  expressed  his  well-known 
lews,  "that  such  works,  in  his  opinion,  could  only  be  safely  and 
conomically  consummated  ly  independent  corporations."  The  more 
cnportant  of  the  proposed  public  works  were  the  following  rail- 
oads: 

The  "Central  Railroad",  from  Cairo  to  Galena $3,o0n.ono 

Bianoli   (if  ■■(•i-ntral    Uailroad"   to  Terre  Haute....  650.ii|]O 

Allon  to  .Mt.  ( 'arrael 1,600.000 

"Nortliern  Cross"   Uailroad   l.SOO  000 

Peoria    to   Warsaw    700,000 

From  Alton  to  connect  with  "Central"  U.  U 600.000 

Belleville  to  Mt.  Carrael ],'>0,000 

Bloomington  to  .Mackinaw  Town 350,000 

Before  adjourning,  the  Tenth  General  Assembly  also  passed 
iws  increasing  the  capital  stock  of  the  State  Bank  $2,000,000,  and 
liat  of  the  Shawneetown  Branch  Bank  $1,400,000. 

There  immediately  followed  an  era  of  unprecedented  specula- 
ion,  which  advanced  in  intensity  until,  when,  the  advocates  of  an 
dvanced  system  of  improved  transportation,  beheld  in  the  passage 
f  the  above  described  act,  the  materialization  of  their  wildest 
reams,  the  fever  developed  into  mania  and  the  folly  of  inflation  held 
igh  carnival.  Soon  after  the  Illinois  banks  were  forced,  as  were 
ther  banks  throughout  the  United  States,  to  suspend  specie  pay- 
lents,  and  as  the  law  incorporating  these   Illinois  banks  provided 


that  if  they  refused  specie  payments  for  60  consecutive  days  they 
should  forfeit  charter  privileges,  the  Governor  called  a  special  ses- 
sion of  the  Legislature  and  a  bill  legalizing  the  suspension  was 
passed,  although  another  bill  to  repeal  the  internal  improvement 
system  was  laid  on  the  table. 

Governor  Duncan's  administration  began  i'n  1834,  with  the  state 
debt  $217,000.  At  its  close,  December,  1838,  the  debt  had  increased 
to  $6,688,000,  including: 

Bonds  sold  for  bank  stock   $2,iii;.-,.ono 

Bonds  for  internal  improvements 2. 204. 01)0 

Bonds  for  canal  construction i.(.)o<».000 

The  Governor,  in  his  valedictory  message,  again  emphasized  his 
opposition  to  the  internal  improvement  system,  and  again  recom- 
mended that  "all  such  icorks  he  left  to  the  prosecution  of  individual 
citizens  of  the  state  or  to  corporations  created  hy  law." 

Sentiment  in  the  Legislature  as  to  internal  improvements  was 
with  the  incoming  Governor  (Carlin).  and  with  the  retiring  Gover- 
nor as  to  banks.  .\1I  efforts  to  repeal  or  modify  the  internal  im- 
provement system  failed,  but  resolutions  in  favor  of  the  expediency 
and  constitutionality  of  a  national  bank  were  adopted. 

On  Dec.  1,  1839,  the  state  debt  presented  the  following  appalling 
appearance: 

Bonds  sold  to  the  State  Banks,  invested  as  capital  therein .$2,()0.j.000 

Internal  imorovement  bonds,  .sold  in  the  U.   S.  and  London...  .  4.6.S7,oiio 

Canal  bonds  sold   3,400.000 

Due  to  contractors  and  interest  on  loans 1.4.58,00o 

Other  items    ,. l,01'0,53O 

Total $13,230,550 

In  the  fall  of  1839,  the  people  began  to  express  dissatisfaction 
at  the  outlook  of  state  affairs,  and  public  meetings  were  held  in 
15  counties.  A  special  session  .of  the  Legislature  was  finally  called 
to  "consider  the  grave  crisis"  and  laws  were  passed  which  abro- 
gated the  entire  system.  Thus  came  to  a  disastrous  conclusion 
in  Illinois  the  attempt  of  the  Commonwealth  to  oxen  a  system  of 
public  improvements.  As  a  result  of  these  stupendous  schemes, 
only  a  portion  of  one  of  the  projected  improvements  was  com- 
pleted— the  railroad  from  Meredosia  to  Springfield,  51  miles.  That 
road  was  leased  to  individuals  and  operated  generally  at  a  loss 
until  1845.  when  it  became  practically  useless  on  account  of  absolute 
lack  of  maintenance.  This  road,  which  had  cost  the  state  nearly 
$1,000,000,  was  finally  sold  at  public  auction  for  $21,000. 

That  a  body  of  lawmakers  could  be  found  who  could  be  in- 
duced to  sanction  a  s.vstem  so  crude  in  inception,  so  extravagant 
in  dimensions  and  so  impracticable  in  details,  is  hard  to  under- 
stand, although  their  actions  cannot  be  ascribed  to  any  lack  of 
earnest  conviction  or  genuine  integrity  of  purpose,  but  rather  to 
headlong  rashness,  due  to  want  of  experience  in  affairs.  In  the 
selection  of  routes,  clear  foresight  and  sound  judgment  were  shown, 
all  the  lines  marked  out  having  long  since,  through  private  enter- 
prise, become  important  and  successful  arteries  of  commerce. 

The  attention  of  the  legislature  was  again  called  to  the  state 
debt  by  Governor  Edwards  in  November,  1840,  the  amount  being 
stated  as  $12,307,182,  and  the  annual  interest  charge  thereon  $732.- 
430.  The  Governor  set  forth  clearly  and  fairly  the  embarrassing 
situation,  admitting  the  extravagance  and  error  which  had  attended 
this  attempt  at  state  ownership.  Some  members  were,  however, 
still  in  favor  of  at  least  completing  the  "Central"  and  "Northern 
Cross"  railroads,  while  others  were  opposed  to  doing  any  more  work, 
and  still  a  few  others  even  favoring  repudiation.  Entering  into 
the  controversy  were  questions  relating  to  the  state  banks,  which 
had  again  suspended  specie  payments.  Ever  since  the  abandonment 
of  the  internal  improvenit-zt  schemes,  the  state  had  been  passing 
through  a  remarkable  pen^  cf  financial  depression.  In  February. 
1842.  the  state  bank.  foUowc'  ;n  June  by  the  Shawneetown  bank, 
"exploded  with  a  great  crasL.  Over  $3,000,000  of  the  paper  of  these 
banks  depreciated  until  it  was  worth  only  50  cents  on  the  dollar. 
The  state  debt,  including  interest,  was  jn  December,  1842,  esti- 
mated by  Isaac  N.  Arnold,  of  the  House  Finance  Committee,  to 
amount  to  $15,657,950.  Public  men  of  all  parties  stood  appalled 
by  the  financial  problems  which  confronted  them.  At  the  Demo- 
cratic state  convention  in  June  a  resolution  against  repudiation 
was  laid  on  the  table. 

Among  the  bills  passed  by  the  Thirteenth  General  Assembly 
were  the  compromise  bills,  drawn  by  the  Governor,  requiring  the 
State  Bank  and  its  Shawneetown  branch  to  go  into  liquidation. 
Companies  were  also  chartered  to  complete  the  "Central"  and 
"Northern  Cross"  railroads,  but  the  incorporators  tailed  to  comply 
with  the  terms  imposed  by  the  state. 

A  more  complete  appreciation  of  the  financial  depression  during 
the  period  1830-1848,  may  be  had  from  the  following  statement 
showing  the  state  debt  during  the  years  named: 

lS30-.'!2 .Itl.-iO.OOO  1.S30-38 $6.6S.S.V84  1842-44 $14,633,069 

1832-:14 267.000  lS3,S-40 13,030..172  1.S44-46 16,3S!I,.S1- 

1S34-36 378,286         1840-42 15,657,!150         1846-48 16,661,795 

On  Jan.  1,  1853,  the  debt  amounted  to  $16,724,177 — its  highest 
point. 

To  summarize:  The  system  of  internal  improvements  contem- 
plated the  building  of  1,342  miles  of  railroad  at  a  cost  of  $12,000,000. 
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Before  repeal  the  state  was  unable  to  pay  the  interest  on  its  bonds. 
The  credit  of  the  state  was  a  by- word  all  over  the  commercial 
world,  and  the  people  were  driven  almost  to  the  extremity  of  repu- 
diation. During  the  period  1839  to  1847  hard  times  and  high  taxes 
made  capital  and  settlers  absolutely  shun  the  state.  Nearly  ten 
years  after  the  system  had  been  repealed,  i.e.,  in  1850,  but  110  of 
the  1,342  miles  contemplated  had  been  built.  Most  of  the  work 
seems  to  have  been  done  on  the  rivers,  but  for  the  debt  of  $12,000,000 
the  people  received  practically  nothing. 

The  second  constitutional  convention  was  held  in  1847,  and  the 
new  constitution  submitted  to  popular  vote  and  ratified  in  March, 
1848.  One  of  its  most  important  articles  was  No.  XV.,  providing 
for  a  two  mill  tax,  the  avails  of  which  were  to  be  exclusively  ap- 
plied to  the  payment  of  the  state's  indebtedness,  other  than  canal 
and  school  indebtedness.  Thus  was  the  tendency  in  the  public  mind 
to  honorably  liquidate  the  vast  debt  created  under  the  internal  im- 
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Land    in   Chicago   Granted   by   Congress   in   1829   and    1833   to  the 

State  for  a  Canal   or   Railroad  from   Lake  Michigan  to 

Illinois  River. 

provement  system  strengthened,  and  the  matter  placed  beyond  the 
power  of  legislative  tinkering.  There  still,  however,  existed  an 
active  minority  favoring  whole  or  partial   repudiation. 

Having  outlined  the  physical  and  financial  failure  of  Illinois 
in  its  attempt  at  state  ownership  of  banks  and  railroads,  we  will 
consider  its  one  enterprise  which  at  any  time  attained  any  degree 
of  success,  however  partial,  the  Illinois  and  Michigan  Canal,  and 
by  contrast,  the  realization  of  the  state's  early  dream  of  a  "Central 
Railroad,"  worked  out  by  private  capital  and  private  ownership 
under  the  charter  of  the  Illinois  Central  Railroad  Company. 

The  Illinois  and  Michigan  Canal  is  an  artificial  water-way, 
constructed  and  owned  by  the  state,  extending  from  Chicago  to 
La  Salle,  and  connecting  the  Chicago  and  Illinois  rivers,  and  is 
stated  to  be  about  96  miles  in  length. 

More  than  200  years  ago,  the  earliest  French  explorers  of  Illi- 
nois claimed  the  feasibility  of  such  a  water-way.  In  1801,  Albert 
Gallatin  recommended  in  a  report  to  the  Federal  Congress  its  con- 
struction, and  in  1811  a  bill  for  its  construction  was  introduced 
in  Congress,  a  Governmental   survey  being  made  in  1816.     On  the 


admis.sion  of  Illinois  to  the  Union,  the  attention  of  the  state  authori- 
ties was  directed  to  the  enterprise. 

By  an  Act  of  Congress  approved  March  30,  1822,  the  state  was 
authorized  to  survey  and  mark  through  public  lands  the  route  of 
a  canal  to  connect  the  Illinois  river  with  the  southern  bend  of 
Lake  Michigan,  90  ft.  on  each  side  of  the  canal  to  be  reserved  and 
vested  in  the  state  for  such  purpose. 

In  1823.  Commissioners  were  appointed  by  the  state  and  $6,000 
appropriated  for  investigation  and  survey.  In  1825,  a  canal  com- 
pany (the  Illinois  and  Michigan  Canal  Association),  with  a  50  year 
franchise,  was  incorporated  by  the  General  Assembly,  with  author- 
ity to  build  and  operate  the  canal.  The  company  did  nothing  and 
its  charter  was  repealed  in  1826. 

The  state  petitioned  Congress  for  a  grant  of  land  to  aid  in 
the  construction  of  a  canal,  then  estimated  to  cost  $600,000.  By  an 
Act  of  Congress,  approved  March  2,  1827,  there  was  granted  to  the 
State  of  Illinois,  for  the  purpose  of  aiding  in  opening  a  canal  to 
connect  the  waters  of  the  Illinois  river  with  Lake  Michigan,  a 
quantity  of  land  equal  to  one-half  of  five  sections  in  width  on  each 
side  of  the  canal  (alternate  sections  being  reserved  to  the  United 
States)  from  one  end  of  the  canal  to  the  other.  The  canal  was 
to  be  begun  in  five  years  and  completed  in  20.  It  was  further  pro- 
vided that  the  canal  might  be  built  by  the  state,  or  by  "other 
person  or  persons,"  and  that  "the  state  might  sell  the  lands  in 
whole  or  in  part,"  etc. 

The  Act  of  March  2,  182?,  was  amended  by  an  Act  approved 
March  2,  1833,  so  that  the  lands  granted  thereby  might  be  dis- 
posed of  "by  the  state  for  the  purpose  of  making  a  railroad  instead 
of  a  canal,"  and  by  postponing  the  time  for  completing  the  canal 
or  railroad,  "whichever  the  state  should  elect  to  build."  for  a  period 
of  five  years,  thereby  fixing  the  time  for  commencing  at  March  2, 
1837,  and  for  completion  at  March  2.  1852. 

Three  hundred  and  twenty-four  thousand  three  hundred  and 
twenty  acres  in  all  were  donated  by  Congress  to  the  state  for  canal 
purposes.  As  will  be  seen  by  reference  to  the  map  submitted  here- 
with, approximately  25,040  acres  of  this  grant  lay  in  what  is  now 
the  city  of  Chicago,  and  a  large  part  thereof  in  the  original  city. 
Considering  their  location,  the  statement  that  these  lands  were  then 
and  are  now  the  most  valuable  in  the  state  admits  of  no  question. 

In  1829,  Commissioners  were  appointed  to  sell  the  canai  lands 
and  apply  the  proceeds  to  its  construction.  In  1833,  the  Canal  Com- 
mission was  abolished  and  its  affairs  placed  with  a  board  of  state 
officers.  Actual  construction  began  in  1836,  and  in  1848,  twelve 
years  later,  the  canal  was  opened  for  navigation.  That  is  to  say, 
the  state  consumed  in  building  this  canal,  96  miles  long,  either 
26  years  from  the  time  that  Congress  in  1822  granted  a  right  of 
way,  or  21  years  from  the  time  that  Congress  in  1827  passed  the 
Act  granting  such  valuable  lands  in  aid  of  the  canal. 

The  affairs  of  the  canal  were,  subsequent  to  its  completion  and 
until  May  1,  1871,  administered  by  a  Board  of  Trustees  vested  with 
full  power  to  operate  the  canal  in  the  interest  of  the  holders  of  the 
securities  issued  by  the  state  until  all  such  indebtedness  should 
be  wiped  out,  etc.,  and  thereafter  by  commissioners  appointed  by 
the  Governor;  or  say,  in  eifect  by  receivers  In  trust  for  the  state's 
obligations,  which  at  the  opening  of  the  canal  were,  and  had  been 
for  years,  in  default. 

It  is  stated  in  the  Illinois  Blue  Book,  1903,  that  the  canal  cost 
$6,000,000,  or  ten  times  the  original  estimate;  also  that  an  addi- 
tional $6,000,000  has,  since  1852,  been  spent  tor  improvements  and 
repairs.  As  nearly  as  can  be  ascertained  from  the  records  in  the 
office  of  the  State  Auditor,  the  Legislature  authorized  the  follow- 
ing issues  of  bonds  in  aid  of  the  canal,  interest  not  to  exceed  6  per 
cent. : 

1.S30— On  tlie  State's  credit $.500,000 

1S37 — On  the   State's  credit 300.00" 

1.S30 — On  the   State's  credit 4,000.0UU 

$4,800,000.00 

1S43 — Canal  property  as  security   ...$1,600,000.00 
1S47 — Canal  property  as  security   . .  .         70,730.91 

1,670,730.91 

Total     ' $6,470,730.01 

In  explanation  of  the  fact  that  the  above  exceeds  the  amount 
stated  to  have  been  the  total  cost  of  the  canal,  including  the  pro- 
ceeds from  the  sale  of  canal  lands,  it  is  suggested  that  such  pro- 
ceeds were  used  to  some  extent  to  pay  the  interest  on  and  the 
principal  of  the  bonds.     Possibly  the  whole  issue  was  not  sold. 

However,  for  the  purpose  of  argument  trom  a  conservative 
standpoint,  we  will  assume  the  original  cost  of  the  canal  as  $6,000,- 
000,  against  which  the  state  issued  obligations  bearing  6  per  cent, 
interest,  calling  for  an  annual  interest  payment  of  $360,000,  regard- 
less of  sinking  fund  for  their  redemption. 

From  the  Chicago  Board  of  Trade  report  for  the  year  1904, 
p.  106,  the  following  results  of  operating  the  canal  are  shown: 

For  the  whole  period  of  55  years,  1850  to  1904,  inclusive, 

Tlie  tolls  amounted  to   $6.427..t6G 

.\nd  the  gross  expenses  to 4. .394. 991 

Excess  of  tolls  over  e.xpenses  in  55  years $1,832,575 

or   $33,320   per  annum,   which  is  but  little  over  one-half  of   1  per 
cent,  per  annum  on  $6,000,000. 
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While  it  is  true  that  in  each  of  the  27  years  from  1850  to  1876 
inclusive,  the  tolls  exceeded  the  expenses,  and  that  the 


Tolls  amiiumed  in  those  years  to. 
And  the  giuss  expenses   


Leaving  an  excess  for  tbose  27  years ?2.S14.415 

or  $104,238  per  annum,  such  excess  instead  of  providing  the  6  per 
cent,  interest  payable  on  the  bonds  and  a  proper  sinking  fund  for 
their  retirement,  did  not  provide  1%  per  cent,  per  annum  on  the 
$6,000,000. 

On  the  other  hand,  in  no  one  of  the  remaining  28  years,  1877 
to  1904.  inclusive,  have  the  tolls  equalled  the  gross  expenses,  and 

In  tliem  the  exoenses  amounted  to S2. 37.3, 230 

And  the  tolls  to   1.391,390 


Leaving  excess  ot  expenses  over  tolls,  last  2S  yrs.         $981,840 

This  shows  an  average  annual  payment  by  the  taxpayers  of  $35,066 
for  the  privilege  of  maintaining  the  canal. 

On  Sept.  20.  1850.  the  State  of  Illinois  then  being  and  having 
for  years  been  in  default  on  its  public  debt.  Congress  passed  "An 
Act  granting  the  right  of  way,  and  making  a  grant  of  land  in  the 
States  of  Illinois,  Mississippi  and  Alabama,  in  aid  of  the  construc- 
tion of  a  railroad  from  Chicago  to  Mobile."  and  the  state  having 
accepted  said  grant,  on  Feb.  10,  1851,  passed  "An  Act  to  incor- 
porate the  Illinois  Central  Railroad  Company,  which  begins  with 
a  preamble  reading: 

"Whereas,  in  the  judgment  of  this  General  Assembly,  the  object 
of  incorporating  the  Central  Railroad  Company  cannot  be  attained 
under  general  laws,  etc." 

This  taken  in  connection  with  various  legislation  prompted  by 
the  existing  insolvency  of  the  state,  clearly  shows  that  the  people 
of  that  day  had  had  a  sufficiently  disastrous  experience  with  gov- 
ernmental ownership  of  public  utilities  to  induce  their  representa- 
tives in  the  General  Assembly  to  adopt  the  sound  policy  of  turning 
the  grant  of  lands,  made  by  Congress  in  aid  of  the  railroad,  over 
to  a  private  corporation. 

Under  the  Act  of  Feb.  10,  1851,  to  incorporate  the  Illinois  Cen- 
tral Railroad  Company,  the  state  reserved  to  itself  forever,  in  lieu 
of  taxes  upon  the  705.5  miles  of  railroad  to  be  built  thereunder, 
7  per  cent,  of  the  gross  receipts  of  said  railroad  from  all  sources. 
At  that  time  the  ta.xes  paid  by  railroads  in  Illinois  were  very  low, 
amounting  to  less  than  1  per  cent,  of  the  gross  receipts.  It  appears 
from  the  report  of  the  Railroad  and  Warehouse  Commission  that 
during  the  year  ended  June  30.  1904.  the  gross  receipts  of  all  rail- 
roads in  the  State  of  Illinois,  excluding  the  705.5  miles  built  under 
the  Illinois  Central  charter  above  referred  to,  amounted  to  $117,- 
684.080.  and  that  said  railroads  paid  as  taxes  $3,649,576,  being  3Vi„ 
per  cent,  upon  their  gross  receipts. 

The  report  of  the  Chicago  Board  of  Trade  for  1904  shows  (at 
page  164)  that  from  1855  to  Oct.  31,  1904,  the  amount  paid  by  the 
Illinois  Central  Railroad  Company  into  the  State  Treasury,  in  ac- 
cordance with  the  provisions  of  its  charter,  was  $22,730,529.53,  and 
that  the  amount  so  paid  for  the  year  ended  Oct.  31.  1904,  was 
$1,062,571.86.  Deducting  therefrom  three  and  one-tenth  per  cent, 
upon  $15,179,598.09.  which,  as  stated  in  the  said  official  report, 
were  in  that  year  the  gross  receipts  of  the  705.5  miles  of  rail- 
road built  under  the  Illinois  Central  charter,  there  remains  as 
the  profit  made  by  the  State  of  Illinois  in  that  single  year  by 
turning  over  the  Congressional  grant  in  aid  of  the  railroad  to  a 
private  company,  over  and  above  what  ordinary  taxes  on  the  rail- 
road would  have  amounted  to,  the  sum  of  $592,004.32. 

But  from  the  point  of  view  of  the  public,  the  real  question  is, 
how  much  service  did  the  Illinois  Central  Railroad  Company  render 
on  those  705.5  miles  of  railroad  during  the  year  1904,  in  the  trans- 
portation of  passengers  and  freight  and  at  what  rates? 

There  were  carried  over  the  705.5  miles  of  the  Illinois  Central 
Railroad  which  were  built  under  its  original  charter  (Act  of  Feb. 
10,  1851),  during  the  year  ended  June  30,  1904.  15.184.414  passengers 
for  an  average  distance  of  12.78  miles,  making  193,998,218  passen- 
gers carried  one  mile,  and  12,280,327  tons  of  freight  for  an  average 
distance  of  179.70  miles,  making  2,206.777,585  tons  carried  one  mile. 

For  this  service  the  company  received  an  average  rate  per  pas- 
senger per  mile  of  1.79  cents,  and  an  average  rate  per  ton  per  mile 
of  less  than  half  a  cent,  or  to  be  exact,  .482  cent  per  ton  per  mile. 

We  have,  therefore,  as  a  guide  for  the  future,  this  experience 
in  the  past  with  regard  to  state  ownership  of  public  utilities.  The 
Illinois  i.nd  Michigan  Canal  (96  miles  in  length)  cost  the  state 
at  the  outset  $6,000,000.  Under  state  ownership  and  state  man- 
agement it  has  in  the  55  years  failed  to  pay  an  average  return  of 
1%  per  cent,  on  its  original  cost,  and  in  each  of  the  past  28  years, 
it  has  annually  cogt  the  taxpayers  for  bare  maintenance  more  than 
it  has  brought  in,  regardless  of  interest  on  its  cost.  It  carries 
practically  no  passengers  and  an  utterly  insignificant  tonnage,  and 
has  ceased  to  be  a  public  utility. 

The  Illinois  Central  Railroad  (705.5  miles  in  length)  was  built 
by  private  capital  to  which  the  state  contributed  no  pecuniary 
assistance.  Under  the  ownership  and  management  of  a  private 
corporation   it   has   paid   to   the   state   in   the   past    50   years   more 


than  twenty-two  and  a  half  millions  of  dollars,  having  in  the  last 
year,  1904,  alone  returned  to  the  state  more  than  $592,004  in  excess 
of  what  ordinary  taxes  would  have  amounted  to,  and  having  in 
that  year  moved  1,263  times  as  many  tons  of  freight  one  mile  as 
were  moved  on  the  canal,  and  having  rendered  that  service  as 
well  as  its  very  large  passenger  service  at  the  exceedingly  low 
rates  heretofore  stated. 

We  should  be  glad  to  hear  from  the  advocates  of  governmental 
ownership  of  public  utilities  of  any  instance  which  they  can  give 
from  authentic  records  as  above,  where  it  can  be  shown  that  Gov- 
ernment ownership  and  Goverment  management  of  public  utilities 
have  resulted  in  a  fair  return  upon  the  capital  invested,  after 
deducting  current  expenses  and  proper  allowance  for  taxes. 


A  Steam  Auxiliary  Driver  Brake  Attachment. 
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The  San  Antonio  &  Aransas  Pass  is  equipping  its  freight  loco- 
motives with  an  auxiliary 
steam  brake  attachment 
designed  by  the  Superin- 
tendent of  Motive  Power 
and  Machinery,  Mr.  G.  W. 
Butcher.  A  sectional  view 
of  the  device  is  shown 
herewith,  from  which  it 
will  be  seen  that  it  con- 
sists merely  in  the  addi- 
tion of  a  steam  cylinder 
tandem  to  the  air  driver- 
brake  cylinder.  The  ar- 
rangement is  such  that  the 
brake  may  be  operated  in- 
dependently by  air  or  by 
steam. 

The  primary  purpose 
of  the  attachment  is  for 
use  in  such  emergencies  as 
an  air  pump  failure,  or  for 
holding  the  brake  while 
recharging  on  a  heavy 
grade.  Also  it  provides  a 
safety  feature  at  terminals 
while  men  are  working 
under  the  locomotive.  The 
steam  cylinder  can  be  cut 
in  and  the  brakes  will  hold 
as  long  as  there  is  steam 
in  the  boiler. 

The  attachment  re- 
quires the  removal  of  the  brake  cylinder  head,  which  it  replaces. 
Some  extra  piping  and  a  three-way  cock  in  the  cab  completes  the 
application.     Mr.  Butcher  has  patented  the  device. 


Auxiliary  Steam  Driver  Brake 


The  Cost  of  Locomotive  Operation. 


XIII. 

BY  GEORGE  R.  HENDEBSOIN. 


RENEWALS. 

(Continued  from  page  27^.) 
This  may  or  may  not  be  an  operating  charge,  depending  upon 
the  policy  of  the  road.  In  the  strict  sense  of  the  term  "renewal" 
it  would  be  an  operating  expense  pure  and  simple,  that  is.  if  new 
locomotives  were  purchased  only  as  the  old  ones  were  worn  out. 
The  actual  life  of  a  locomotive  is  a  very  uncertain  thing  to  com- 
pute. The  author  recently  saw^  an  engine  38  years  old  that  had 
just  been  withdrawn  from  active  service,  having  the  original  rods, 
frames,  etc.,  and  in  England  engines  are  said  to  be  running  in 
the  neighborhood  of  50  years  old.  Generally  in  this  country,  when 
a  locomotive  is  20  years  old.  it  is  supposed  to  have  reached  the 
limit  beyond  which  it  is  not  considered  policy  to  spend  much  money 
for  repairs,  and  if  the  same  size  and  price  of  engine  were  purchased 
with  which  to  replace  it.  an  annual  charge  of  5  per  cent,  would 
create  sufficient  funds  to  effect  a  renewal  at  the  end  of  the  20  year 
period.  This  would  be  a  true  renewal  charge,  and  should  be  added 
to  the  ordinary  cost  of  repairs.  If  the  cost  price  of  the  engine 
were  $10,000,  and  a  mileage  of  50,000  were  made  per  year,  we  should 
10,000.00  X   .05  _ 


have  an  addition  of 


-■—    ^  .01  or  1  cent  a  mile  to  the 


50,000 

repair  charges  to  take  care  of  the  regular  renewals.  But  renewals 
are  never  handled  in  Just  this  manner.  The  new  locomotive  in- 
variably is  larger  and  costs  more  money  than  its  earlier  proto- 
type, and  this  in  itself  constitutes  a  betterment,  instead  of  an  ordi- 
nary renewal. 

On  some  lines  it  is  the  avowed  policy  to  scrap  a  certain  num- 


OCTOBEB   6,    1905. 


THE     RAILROAD     GAZETTE. 


319 


ber  of  old  engines  every  year,  it,  of  course,  being  ascertained  that 
there  are  a  large  number  that  are  worn  out  or  antiquated  and 
of  questionable  service  value.  When  the  scrap  engines  are  so  re- 
ported each  month,  an  arbitrary  amount,  in  one  case  known  to 
the  author,  of  ?17,000  an  engine,  is  charged  to  the  repair  account 
and  credited  to  a  replacement  fund.  It  is  evident  that  such  an 
amount  as  that  named  above  is  far,  in  excess  of  the  original  cost 
of  the  engines  which  it  is  used  to  replace,  and  if  the  number 
scrapped  each  year  be  large  and  the  average  mileage,  small,  the 
charges  against  the  repair  account  may  easily  reach  2  or  3  cents 
per  mile  over  and  above  the  normal  or  actual  cost  of  repairs. 
There  is  no  criticism  intended  of  the  wisdom  of  such  a  policy,  as 
it  is  doubtless  the  proper  one  lo  adopt,  and  many  roads  are  bur- 
dened with  a  large  number  of  "antiquated  freaks"  which  are  worth 
more  as  scrap  than  as  motive  power,  but  the  importance  of  the 
method  of  replacing  locomotives  to  the  cost  of  repairs  must  not  be 
overlooked,  and  it  should  always  be  considered  in  making  com- 
parisons of  one  road  with  another. 

Very  often  it  is  not  stated  in  the  reports  whether  replace- 
ment figures  are  included  in  the  repair  charges  or  not,  and  this  fact 
shows  the  uselessness  of  compiling  large  quantities  of  statistics 
when  the  method  of  computing  them  is  not  known,  nor  is  it  even  at 
all  likely  that  they  have  been  worked  up  on  the  same  basis.  While 
20  years  has  been  referred  to  as  the  probable  limit  of  useful  life 
of  a  locomotive,  it,  of  course,  should  be  more  a  question  of  service 
than  of  years.  On  very  few  roads  will  the  average  annual  mileage 
of  all  the  locomotives  exceed  50,000,  although  some  engines  may 
make  8,000  or  10,000  miles  a  month.  The  author  remembers  when 
engine  1,001  made  two  round  trips  a  day  on  the  Pennsylvania  Rail- 
road between  Harrisburg  and  Altoona,  as  an  experiment,  and  kept 
this  up  for  a  number  of  months.  This  amounted  to  15,000  miles 
a  month.  Very  frequently  schedules  are  so  arranged  that  a  round 
trip  of  150  miles,  and  in  some  cases  200  miles  each  way,  can  be 
covered  every  24  hours  in  passenger  service.  This  would  correspond 
to  9,000  or  12,000  miles  a  month,  as  the  case  might  be.  Under  such 
conditions  we  should  expect  these  engines  to  wear  out  twice  or 
three  times  as  fast  as  the  average  for  all  the  engines,  and  al- 
though they  would  have  to  be  replaced  that  much  sooner,  the 
cost  of  such  renewals,  distributed  over  the  mileage  performed, 
would  be  no  greatet^  per  mile  run.  Fifty  thousand  miles  a  year 
for  20  years  would  make  a  total  of  1,000,000  miles,  and  if  some 
engines  ran  9.000  miles  a  month,  they  would  reach  this  figure  in 
about  10  years.  The  road  could  just  as  well  afford  to  replace  them 
then,  as  to  wait  20  years  at  one-half  the  annual  mileage,  and  bet- 
ter, because  if  such  service  were  obtained  from  all  the  engines,  it 
is  evident  that  only  one-half  as  many  would  be  needed  to  operate 
the  road,  and  only  one-half  as  much  capital  would  be  tied  up 
in  equipment  of  this  kind.  The  author  believes  in  wearing  loco- 
motives out  as  fast  as  possible.  By  this  he  does  not  mean  wearing 
them  out  by  improper  treatment  or  careless  maintenance,  but  by 
the  legitimate  work  of  hauling  trains.  The  faster  they  can  be  worn 
out  the  sooner  they  will  be  replaced  with  modern  machines,  and 
the  strides  made  in  the  power  and  type  of  locomotives  in  the  last 
few  years  have  been  such  that  an  engine  only  10  years  old  is  of 
comparatively  little  use,  except  for  branch  service.  It  is  very  much 
better,  if  it  be  possible  to  so  operate  the  road,  to  have,  say,  50 
engines  which  must  be  replaced  in  10  years,  than  to  have  100  stay 
in  service  for  20  years.  This  is  what  is  meant  by  wearing  them 
out  as  fast  as  possible,  so  as  to  reap  the  benefits  of  new  and  im- 
proved power. 

But  there  Is  still  another  phase  to  the  question  which  can 
l)est  be  illustrated  by  an  actual  case.  An  important  line,  having 
a  number  of  1  and  IVi  per  cent,  grades,  was  operated  with  power 
so  light  that  only  short  trains  could  be  hauled,  or  of  respectable 
length  by  double  heading.  An  analysis  was  made  of  the  freight 
train  movement  for  a  calendar  year,  and  it  was  found  that  if  20 
new  engines  of  larger  size  were  purchased  the  saving  in  engine 
crew  and  train  crew  mileage  in  one  year  would  be  sufficient  to  pay 
the  cost  of  the  20  new  locomotives.  It  was  no  doubt  good  policy  to 
make  the  substitution,  and  as  the  line  in  question  was  part  of  a 
large  system,  the  lighter  engines  thus  replaced  could  be  used  or 
other  portions  with  easier  gradients,  but  the  difference  between  the 
price  of  the  new  engines  and  the  credit  received  from  the  old 
ones  would  constitute  a  very  large  addition  to  the  repair  account, 
unless  the  difference  were  charged  as  a  betterment  to  capital  ac- 
count, where  it  really  belonged.  Some  roads  like  the  Pennsylvania 
are  continually  improving  the  property  and  adding  to  its  initial 
value  out  of  the  profits,  all  of  which  is  sound  business,  but  if  these 
betterments  are  charged  to  repair  accounts,  as  they  often  are,  it 
is  absolutely  useless  to  compare  operating  expenses  between  dif- 
ferent roads  or  different  periods. 

Apropos  of  this  discussion  a  number  of  new  and  powerful  pas- 
senger engines  were  put  on  a  part  of  one  of  our  western  systems, 
displacing  lighter  engines,  which  were  sent  to  other  territories. 
These  being  replacements  were  naturally  charged  to  the  repair 
account.  The  first  year  that  they  were  in  service,  each  locomotive 
saved  ?5,000  by  reducing  the  number  of  sections  and  double  headers. 


This  saving  naturally  accrued  to  the  credit  of  the  transportation 
department,  as  it  was  principally  in  train  crew  wages,  but  motive 
power  costs  had  risen  by  the  charges  made  against  maintenance 
to  provide  for  the  purchase  of  the  engines. 

There  are  still  other  times  when  renewals  are  required,  that  is, 
when  from  collisions  or  wrecks  the  locomotives  are  either  destroyed 
or  so  badly  damaged  that  it  will  not  pay  to  repair  them.  Such  in- 
cidents throw  heavy  charges  into  repair  accounts. 

Rebuilding  of  locomotives,  such  as  the  application  of  larger 
boilers,  cylinders  or  wheels,  constitute  what  may  be  termed  extrar 
ordinary  repairs,  and  will  gi-eatly  increase  the  cost,  unless  specifical- 
ly treated.  Even  the  application  of  driver  or  truck  brakes,  if  in- 
troduced very  generally  for  a  year  or  so,  will  add  quite  a  per- 
ceptible figure  to  the  repair  account.  Where  statements  are  regu- 
larly prepared  and  are  used  for  comparisons  it  is  advisable  and 
proper  to  state  whether  wreck  repairs,  extraordinary  repairs  and 
renewal  fund  charges  are  included  in  the  regular  repair  expenses, 
and  if  so,  what  they  amount  to,  otherwise  the  comparisons  of  one 
year  with  another  are  valueless.  As  an-  example  of  how  the  repair 
figures  may  be  affected  by  such  charges,  a  large  western  road  for 
one  month  had  a  real  locomotive  repair  account  of  190,000.  During 
the  same  month  there  were  charged  to  repairs  and  credited  to 
the  replacement  fund  $35,000,  or  40  per  cent.!  Another  road  in- 
cluded $6,300  of  wreck  repairs  in  a  total  of  |48,000,  so  that  the 
wreck  damage  cost  one-eighth  of  the  total  repairs  for  the  month. 

Under  these  conditions  it  is  evidently  impossible  to  make  any 
general  estimates  which  are  likely  to  conform  to  the  ordinarily 
published  statements  of  the  cost  of  repairs,  as  so  much  depends 
upon  the  policy  pursued.  It  is  no  doubt  fair  to  allow  an  ordinary 
amount,  such  as  one  cent  a  mile  for  renewals,  but  it  would  be  out 
of  the  question  to  attempt  to  carry  wholesale  purchases  of  heavier 
power  by  any  arbitrary  figure  that  might  be  assigned  without 
knowing  the  detailed  operations  and  methods  followed. 
(To  he  continued.) 


Cross-Tie   Record  of  the  Santa   Fe. 


E.  O.  Faulkner,  Manager  of  the  Tie  and  Timber  Department 
of  the  Atchison,  Topeka  &  Santa  Fe,  has  prepared  his  regular  semi- 
annual statement,  for  the  first  six  months  of  1905,  of  the  tie  inser- 
tions for  the  period  mentioned  and  the  removals  for  the  entire 
period  over  which  records  have  been  kept.  The  figures  for  re- 
movals are  given  by  divisions  and  by  years,  the  reasons  for  re- 
moval being  noted  and  the  average  life  of  the  ties  computed  in 
each  case.  The  following  tables  are  made  up  from  the  information 
contained  in  the  statement. 


IlliDoig   Div.    . . . 

Ties  RESfc 
Eastern  Grand 

, Treated , 

Other 
Rotten,  causes.    Total. 
.  .       748           19           76T 
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.513             1           514 
.  .    1,830        561       2,391 
..11.936        209     12,145 
,  .    6,174     1,571        7,745 
.15,557           35     15.592 
Western   Grand 
.12,716        374     13.090 
.    3.015         347       3.362 
.  .    8.893        188       9.081 
.40,183     2,156     42.339 
.33,589         743     34,332 
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45 
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Western  Div 

Pan   Handle  Div.. 
Colorado  Div.    .  . . 
New  Mexico  Div. . 
Rio   Grande   Div.. 

•Including  E: 
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Illinois  Division 
Missouri  Division 
Kansas  City  Divi 

6.2 
7.2 

10.9 

6.7 

10.9 

10.9 

15.1 

Total. 
112,005 
73,653 
29,093 

110,832 

Middle   Division 

124,260 

Southern  Kansas 
Oklahoma  Divisioi 

Division 

190,219 
70.891 

T    t     T 

.    708,188 

111.090 
95.197 
32.958 

45.3.sr. 

52.983 

710.953 

112,185 
95,197 

Western  Grand  D 
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Pan    Handle   Division    .  . . 

ivision. 

32,958 

89,698 

Rio  Grande  Divis 

ion   .... 

53,377 

337,614 

383,415 

Standard  B 

ridges 

on  the 

Harriman  Lin< 

The  200-ft.,  pin-connected  span  shown  this  week  is  the  longest 
of  the  standard  designs  for  the  Harriman  Lines.  The  principal 
differences  in  its  design  over  the  180-ft.  span  shown  September  22, 
are  in  the  substitution  of  a  partly  curved  top  chord  for  the  straight 
top  chord  of  the  Pratt  truss  and  in  the  fabrication  of  the  verticals. 
The  details  of  the  end  bearings  have  also  been  changed  somewhat 

•Previous  articles  appeared  in  the  Itailroad  Gazette  March  17,  24.  31, 
.\pril  7.  14,  21,  28.  July  28,  August  11,  IS,  25,  Sept.  1,  8,  15  and  22. 
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to  allow  for  the  wider  packing  in  the  bottom  chord  of  the  truss. 
The  top  lateral  struts  have  been  made  deeper  but  of  no  heavier 
material.    The  estimated  weight  of  the  span  is  485,000  lbs. 

This  article  completes  the  series.  For  long  crossings,  skew 
bridges  and  at  other  places  where  the  standard  designs  cannot  be 
used  special  designs  are,  of  course,  worked  out  but  the  eight  lengths 
of  plate  girders  from  20-ft.  to  100-ft.  span,  the  five  lengths  of  riveted 
through  trusses  from  100-ft.  to  150-ft.  span  and  the  four  longer 
pin-connected  trusses  from  150-ft.  to  200-ft.  span  provide  for  a  very 
large   proportion   of  the   steel   bridge   work   which   is   required   for 


Sixteen-Wheel      Double      Tank      Locomotive     for     the      Northern 
Railway  of   France. 

The  Northern  Railway  of  France  had  a  locomotive  at  the  re- 
cent Exposition  at  Liege,  Belgium,  that  is  a  notable  departure  from 
the  practice  of  the  road.  At  first  sight  it  appears  to  be  a  modifica- 
tion of  the  Mallet  type,  or  a  combination  of  two  2-6-0  or  mogul 
locomotives  whose  frames  have  been  brought  together  head  on,  and 
the  two  then  supplied  with  a  boiler  of  extraordinary  length.  The 
immediate  reason  for  the  production  of  this  machine  is  to  be  found 


SIxteen-Wheel    Compound    Bogie    Locomotive — Northern    Railway  of  France. 
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Elevation  of  Superstructure,  Longitudinal  Elevation  and  Plan  of  Bogies  for  the    Sixteen-Wheel    Compound   Bogie   Locomotive 

Northern    Railway   of   France. 


railroads.  These  designs  are  the  result  of  careful  study  on  the  part 
of  the  large  number  of  competent  engineers  on  the  Harriman  Lines 
and  they  embody  the  best  modern  practice  in  bridge  construction. 
The  drawings  which  have  been  shown  give  sufficient  details  of  the 
material  and  dimensions  to  enable  any  engineer  to  utilize  them  as 
a  basis  of  comparison  for  calculating  new  work  of  similar  size  or 
even  as  a  complete  general  working  drawing  from  which  the  shop 
drawings  could  be  readily  made.  The  young  engineer  will  find  them 
well  worth  careful  study.  We  wish  to  again  acknowledge  our  in- 
debtedness to  Mr.  John  D.  Isaacs,  Assistant  Engineer  of  Maintenance 
of  Way  of  the  Southern  PaciUc,  from  whom  the  drawings  were 
obtained. 


in  the  importance  of  the  coal  traffic,  and  the  grades  over  which  it  is 
hauled. 

This  traffic  has  been  increasing  ever  since  1S57,  when  it  was 
handled  by  0-8-4  engines  weighing  136,000  lbs.,  including  the  tender, 
of  which  85,800  lbs.  were  on  the  drivers.  In  1897  some  4-6-0  or 
10-wheelers  were  built,  of  which  the  total  weight  of  engine  was 
135,800  lbs.,  with  95,500  lbs.  upon  the  drivers.  The  traffic  originates 
in  the  north  and  is  sent  out  over  two  routes.  On  one  the  curves 
are  of  long  radius  and  the  grades  light  (0.6  per  cent.);  on  the 
second  there  are  grades  of  1.2  per  cent.  The  trains  on  the  latter, 
running  by  way  of  Valenciennes,  weighed  950  tons  and  were  handled 
by   compound   locomotives.     But  when   they  reach  Valenciennes  or 
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Busigny,  they  had  to  be  cut  in  two  as  the  company  had  no  engines 
with  sufficient  power  to  take  them  up  the  1.2  per  cent,  grades  to 
follow.  It  was  to  avoid  this  trouble  that  the  engine  illustrated 
has  been  designed.  It  was  necessary  in  order  to  work  the  crews 
to  the  best  advantage  that  they  should  be  able  to  take  the  trains 
from  Lens  to  Hirson  via  either  Busigny  or  Valenciennes.  Upon 
the  easy  portions  of  the  run  the  engine  is  to  utilize  its  power  in 
speed,  where  it  is  expected  to  run  at  from  30  to  37  miles  an  hour, 


Joint  Between  Fire-Box  and  Boiler  Shell. 


An  examination  of  the  permanent  way  led  to  the  decision  that 
neither  the  load  per  wheel  nor  the  present  rigid  wheel  base  should 
be  exceeded,  with  the  result  that  6-wheeled  motors  and  a  total 
length  of  58  ft.  6  in.  between  drawheads  were  adopted. 

The  doubtful  advisability  of  placing  two  6-wheeled  motors  in 
the  same  frame  led  to  their  division  into  two  perfectly  independent 
groups,  so  that  the  engine  should  be  as  flexible  as  possible.  The  ' 
compound  system  was  used,  the  high-pressure  cylinders  being  placed 
upon  the  leading  and  the  low-pressure  on  the  rear  trucks.  In  order 
to  avoid  a  condensation  of  the  steam  in  passing  from  one  group 
to  the  other,  the  two  sets  of  cylinders  were  placed  next  to  each 
other  at  the  center  of  the  machine. 

Steam  passes  directly  from  the  high  to  the  low-pressure  cylin- 
ders through  an  expanding  or  extending  connection.  As  these  cylin- 
ders are  large  and  as  they  are  located  at  the  extreme  ends  of 
the  bogie  frames,  it  was  important  that  there  should  be  little  or 
no  overhang,  so  that  a  single  pair  of  trailing  wheels  was  placed 
beyond  each  one,  thus  giving  the  appearance  of  the  two  mogul 
engines  already  alluded  to.  These  wheels  also  add  to  the  stability 
of  each  bogie  truck,  which  really  forms  in  itself  a  complete  locomo- 
tive frame.  The  tanks  and  coal  spaces  provide  for  about  1,200 
gallons  of  water  and  5%  tons  of  coal. 

The  engine  is  so  constructed  that  it  consists  of  three  main 
parts:  The  two  bogies  with  their  engines;  the  boiler  and  its  con- 
nections, and  a  central  frame  which  is  of  a  peculiar  construction. 
The  latter  is  formed  of  plates  and  angles  and  runs  along  the  center 
line  of  the  machine,  extending  from  end  to  end.  It  carries  the 
boiler  and  its  attachments,  and,  resting  upon  the  bogies,  connects 
them   together.     It  is  flared  at  each   end   where   the  bumpers  and 


Longitudinal    Section    of    Sixteen-Wheel    Compound    Bogie    Locomotive — Northern    Railway   of    France. 


Central    Frame    of   the    SIxteen-Wheel    Compound    Bogie    Locomotive — Northern    Railway   of    France. 


while  on  the  heavy  grades  the  power  will  be  utilized  in  traction 
and  the  speed  will  be  reduced  to  from  11  to  13  miles  per  hour. 
These  conditions  require  that  the  diameter  of  the  driving  wheels 
shall  be  comparatively  large  (59  in.)  ;  an  economical  hauling  power; 
stability  at  speeds  that  may  rise  as  high  as  from  45  to  50  miles  an 
hour,  and  a  high  tractive  power.  These  all  point  to  a  heavy  ma- 
chine carried  on  a  large  number  of  wheels  in  order  not  to  overload 
the  track. 


draw  gears  are  attached.  The  illustration  shows  the  boiler  resting 
upon  the  frame,  and  the  two  bogies;  the  angular  displacement  of 
the  latter  being  about  the  pivotal  points.  The  frame  thus  rests 
upon  the  tw^o  pivotal  points  of  the  bogies  as  well  as  upon  four 
side  bearings  at  the  back  which  are  marked  G.  It  Is,  of  course, 
essential  that  the  forward  bogie  should  have  perfect  freedom  of 
motion  as  compared  with  the  one  at  the  back.  In  order  that  this 
may  be  insured  the  central  frame  rests  upon  the  center  plate  only. 
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As  these  plates  have  spherical  bearing  surfaces,  the  forward  truck 
can  thus  assume  any  position  whatever  relatively  to  the  frame  and 
the  other  bogie.  However,  as  some  limitation  to  rolling  must  be 
imposed  two  cushioned  buffers  are  inserted  to  steady  the  machine. 

The  lour  engines  are  identical  in  every  particular  and  have 
valves  balanced  in  accordance  with  the  rules  followed  by  the  North- 
ern Ry.  The  balanced  portion  of  the  high-pressure  valves  are  put 
in  communication  with  the  high-pressure  exhaust  port  and  that 
of  the  low-pressure  valves,  through  an  automatic  valve,  either  with 
the  exhaust,  when  the  throttle  is  opened  or  with  the  steam  chest 
when  the  throttle  is  closed.  This  arrangement  has  the  advantage 
of  permitting  the  throttle  to  be  closed  while  the  engine  is  in  motion 
as  with  the  ordinary  valve,  and  lessens  the  resistances  that  are 
set  up  by  the  ordinary  balanced  valve  at  that  instant. 

The  dimensions  of  the  boiler  do  not  vary  to  any  great  extent 
from  those  of  the  high-speed  express  locomotives  on  the  road.  The 
firebox  is  of  copper  and  the  staybolts  are  all  of  manganese  bronze. 
The  smokebox  has  a  length  of  about  G  ft.  and  has  a  Hat  netting 
extending  across  the  whole  of  its  upper  portion,  set  at  a  height 
of  11  in.  above  the  axis  of  the  boiler.  The  exhaust  nozzle  is  cir- 
cular with  a  conical  head  and  helical  webs.  The  boiler  is  bolted 
at  the  front  end  to  a  steel  casting  that  is.  in  turn,  fastened  to  the 
central  frame.  The  shell  is  fastened  to  the  frame  by  two  supports 
each  formed  of  two  vertical  sheets  bolted  to  Ts  fastened  to  the 
boiler.  These  act  in  exactly  the  same  way  as  the  buckle  plates 
that  now  form  the  approved  method  of  carrying  the  boilers  on 
American  locomotives.  The  back  end  of  the  boiler  rests  upon  a 
cast-steel  bolster  just  over  the  truck  pivot. 

Owing  to  the  length  of  the  boiler  and  the  method  of  supporting 
it,  it  has  been  necessary  to  design  a  special  connection  for  uniting 
the  shell  to  the  firebox.  For  this  purpose  the  side  sheets  of  the 
latter  have  been  extended  out  over  the  throat  sheets  to  the  back 
course  of  the  shell,  as  shown  in  the  engraving. 

The  dome  is  very  low  and  contains  not  only  the  main  throttle 


sq.  in.  to  the  low-pressure  cylinders  takes  place  through  a  steel 
pipe  attached  to  the  shell  of  the  boiler  and  extended  by  a  reinforced 
rubber  pipe  to  the  intermediate  connection. 

The  screw  reverse  gear  is  used  and  is  attached  to  the  lifting 
shafts  of  both  bogies.  It  can  be  turned  by  'hand  or  by  an  air 
motor  as  desired.  In  the  tests  that  have  been  made  with  this  ma- 
chine it  has  hauled  trains  of  more  than  800  metric  tons  (1,760,000 
lbs.)   up  grades  of  1.31  per  cent,  at  speeds  of  12.5  miles  per  hour. 

The  principal  dimensions  of  these  engines  are  as  follows: 

BoiJer  pressure  --■"»  lbs. 

Urate  area   32.2.)  sq.  ft. 

Heating  surface,  flrebox 128.89 

tubes 2,400 

total 2,328.89      " 

Tubes — Number .  130  ;  type Sei've. 

Tubes,  outside  diameter   2.75  in. 

Tubes,  length  between  sheets    15  ft.   7  in. 

Boiler,  inside  diameter  of  sliell   57.32  in. 

(-'.vlinders.  diameter — H.  P 15.75  in.  :  L.  P 24.80  " 

Piston  stroke   26.77   " 

Wheels,  diameter,  driving. . 57.28  " 

Wheels,  diameter,  truck 33.46  " 

Weight  of  locomotive  (empty)    171, 600  lbs. 

of  locomotive  (working  order) 224,400    " 

"       on  drivers  (supplies  exhausted)  .  .  . .- 158,400    *' 

Meximum  theoretical  tractive  power   (compound) ...  .40,935    " 
Maximum  theoretical  tractive  power  (simple  action)  .52,941    " 

Tank   capacit.v    1,200  gals. 

Coal  capacit.v    SH  tons. 


The  Florida  East  Coast  Extension  to  Key  West. 


The  project  of  Mr.  H.  M.  Flagler,  President  of  the  Florida 
East  Coast  Railway,  to  build  a  railroad  over  the  Florida  Keys  to 
Key  West,  after  a  number  of  years  of  careful  estimate  and  study, 
has  finally  reached  the  stage  of  actual  construction  and  grading  is 
in  progress  on  some  of  the  northern  islands  over  which  the  road 
will  run.  The  present  southern  seaport  terminus  of  the  Florida  East 
Coast  is  a;  Miami,  from  where  the  Peninsular  &  Occidental  Steamship 
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Map  of  Florida  Keys  Showing  Projected  Extension  of  the  Florida  East  Cbast   to    Key    West. 


but  the  valve  admitting  iive  steam  to  the  low-pressure  cylinders. 
The  two  are  in  a  single  piece  and  serve  to  admit  steam  to  both 
sets  of  cylinders  through  special  pipes  on  the  outside  of  the  shell. 

In  case  of  the  rear  bogie  truck,  which  has  no  side  play  beneath 
the  frames,  the  steam  pipe  passes  down  through  the  center  plate 
and  through  two  vertical  sleeves  telescoping  into  each  other.  The 
upper  sleeve  receives  the  steam  by  way  of  two  lateral  pipes,  and 
the  lower  one  delivers  it  to  two  others  that  lead  it  to  the  cylinders. 
The  joint  between  the  sleeves  is  metallic  and  can  be  tightened  when 
worn. 

Steam  passes  from  the  high  to  the  low-pressure  cylinders 
through  two  side  pipes,  each  of  which  connects  the  cylinders  on 
one  side  of  the  machine,  and  at  the  same  time  forms  the  receiver. 
In  order  to  permit  of  a  relative  side  motion  of  the  two  bogies 
each  pipe  is  fitted  with  an  expansion  joint  and  swinging  connec- 
tions, made  with  white  metal  surfaces. 

Besides  these  pipes  there  is  a  transverse  copper  pipe  connect- 
ing the  low-pressure  steam  chests.  The  pipes  carrying  live  steam 
to  the  low-pressure  cylinders  enter  this  pipe,  which  has  a  safety 
valve  at  each  end  set  to  open  at  a  pressure  of  92  lbs.  per  scj.  in., 
a  pressure  that  cannot  be  exceeded  in  the  low-pressure  cylinders. 
The.steam  escaping  through  these  valves  is  led  direct  to  the  exhaust 
from  the  low-pressure  cylinders. 

The  final  exhaust  passes  through  two  reinforced  rubber  pipes 
to  the  center  forward  support  of  the  boiler  and  thence  directly  to 
the  exhaust  pipe  by  passages  cast  in  this  support.  The  methods 
followed  in  the  making  of  these  rubber  pipes  leads  to  the  expecta- 
tion of  a  long  life,  and  they  possess  the  two-fold  advantage  of  re- 
quiring only  the  very  simplest  of  connections,  and  of  being  cheaper 
and  lighter  than  metallic  pipes.  A  similar  arrangement  will.be 
tried  for  connecting  the  high  and  low-pressure  cylinders. 

The  admission  of  live   steam  under  a  pressure  of  92   lbs.  per 


Co.'s  boats  run  to  Nassau,  Key  West  and  Havana.  From  Miami  to  Key 
West  by  boat  is  165  miles  and  to  Havana  240  miles.  Only  shallow 
draught  boats  can  be  used  in  this  service,  however,  because  of  the 
shallow  water  in  Miami  harbor.  Key  West  has  an  excellent  harbor 
and  is  only  90  miles  from  Havana.  Since  the  war  with  Spain, 
Cuba  has  experienced  a  tremendous  commercial  development  and 
as  a  w-inter  resort  it  has  also  become  very  popular.  For  these 
two  reasons  the  new  line,  which  promises  to  afford  much  better 
facilities  for  communication  between  Cuba  and  the  mainland,  seems 
to  justify  the  hopes  of  its  promoter  as  to  future  traffic. 

The  accompanying  map  shows  the  route  of  the  projected  road 
over  the  Keys  from  Homestead,  Fla..  the  present  terminus,  28 
miles  south  of  Miami,  to  Key  West  126  miles.  The  long  chain  of 
islands  extending  out  from  the  mainland  has  been  made  use  of 
as  far  as  possible,  but  only  about  C5  miles  will  be  built  on  a  natural 
foundation.  The  remainder  of  the  line  is  to  be  bjiilt  on  rock  em- 
bankments and  reinforced  concrete  arch  viaducts.  Starting  from 
Homestead  the  line  runs  southeast  leaving  the  mainland  at  the 
crossing  of  Jewfish  creek  and  on  out  onto  Key  Largo,  the  longest  of 
the  keys.  For  about  15  miles  it  runs  through  the  center 
of  this  narrow  island  and  then  follows  the  line  of  the  Keys  out  to 
Key  West.  Nearly  30  islands  are  used  for  short  stretches.  Where 
the  intervening  water  is  shallow,  a  rock  embankment  will  be  built, 
but  where  the  water  is  deeper  and  the  opening  is  exposed  to  storms 
by  breaks  in  the  outer  reef,  the  concrete  arch  viaduct  construction 
will  be  used.  In  the  rock  embankments  there  will  be  a  number  of 
25-ft.  openings  to  allow  for  the  passage  of  row  boats  and  small 
craft,  and  where  the  line  crosses  three  important  channels  draw- 
bridges will  be  put  in  to  pass  larger  vessels. 

The  most  difficult  part  of  the  work  will  be,  of  course,  the  con- 
struction of  the  concrete  arch  viaducts.  There  are  four  of  these, 
aggregating  5.78  miles  in  length,  as  follows:      From  Long  Key  to 
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Section  af  Center  of  C7rc/?. 


Section  af  Center  /./ne  of/^n 


Sect/an  Throu^fr  far^e  Pfer. 

Details  of  Standard  50-ft.   Reinforced  Concrete  Arch   Spans  for  Key   West    Extension. 
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Througt?  Haunctf^ 


fiaff  Section 
Through  tkirrotr  0ie/T 


Section   Throogfj  Center  of  Grcfi 


Section   Thmucyt?  Center  of  Pier. 


Details  of  60-ft.  Reinforced  Concrete  Arch  Spans  for  Key  West   Extension. 
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Conch  Key  10,500  ft..  Knight's  Key  Channel  7,300  ft.,  Moser  Key 
form  of  construction  to  be  used  is  50-ft.  reinforced  concrete  circular 
arch  spans  and  piers,  but  in  some  places  60-ft.  spans  will  be  used. 
The  water  is  shallow  in  most  places,  from  10  to  30  ft.  deep,  and  the 
bottom  is  limestone,  but  as  these  waters  are  frequently  disturbed 
by  severe  and  sudden  storms  much  difficulty  is  looked  for  in  placing 
the  concrete.  A  further  difficulty  lies  in  the  fact  that  all  material, 
including  the  broken  stone  for  the  concrete,  must  be  shipped  by 
boat  from  Miami.  A  good  quality  of  limestone  is  quarried  near 
Miami  and  this  will  be  used  on  most  of  the  work. 

The  drawings  show  the  details  of  the  arches  and  the  method 
of  reinforcement.  On  account  of  the  severity  of  the  storms  which 
prevail  it  will  be  necessary  to  firmly  anchor  the  piers  to  the  bottom 
to  prevent  shifting  out  of  line.  Piles  will  be  sunk  into  the  rock 
and  carried  up  to  within  2  ft.  of  the  springing  line  of  the  arches. 
In  the  abutment  piers  which  are  to  be  put  in  at  every  fifth  arch 
28  piles  are  used  and  in  the  intermediate  piers  21  piles  are  used. 
The  arches  are  reinforced  with  circumferential  square  corrugated 
bars  near  the  outside  surfaces  and  with  transverse  bars  which  are 
tied  together  with  ^L'-in.  round  radial  bars.  Earth  filling  will 
be  put  in  between  the  spandrel  walls  and  the  ballast  laid  on  top 
of  this  above  the  level  of  the  concrete  coping.  This  will  bring  the 
base  of  rail  about  31  feet  above  the  mean  low  water  level.  The 
estimated  amount  of  material  to  be  used  in  the  concrete  arches  is 
206,100  cu.  yds.  of  sand,  286.800  barrels  of  hydraulic  cement,  176,900 
cu.  yds.  of  stone  and  4,810  tons  of  steel.  A  working  base  will  be 
established  at  Bahia  Honda  Harbor,  40  miles  north  of  Key  West, 
where  there  is  from  18  to  28  ft.  of  water  and  a  good  entrance 
channel.  For  construction  work  the  following  floating  equipment 
will  be  used: 

()   tugs. 

1   steiu-.wheel    steamer. 
l(j  barges,   25   (t.   x    100  ft. 
24  barges,  30  (t.  x  100  ft. 
V2  barges.  20  ft.  r  80  ft. 

1   sand  dredge. 

1  earth  dredge  for  tilling  the  concrete  viaducts. 

S  barges,  40  ft.  x  70  ft.,  with  concrete  mixers  and  hoists. 

S  pile  drivers. 

S  towing  launches. 

1  despatch  boat. 

4  quarter  boats, 
loll  diugh.vs. 

Were  it  not  for  the  commercial  importance  of  Key  West  and 
the  fact  that  a  Government  naval  base  has  been  established  there, 
Bahia  Honda  would  offer  an  excellent  seaport  terminus.  It  is 
40  miles  from  Key  West,  but  only  20  miles  farther  from  Havana. 
The  outside  reef  is  broken  by  a  wide,  deep  approach  channel  from 
the  ocean  and  deep  draught  vessels  could  enter  the  harbor  without 
danger.  Pending  the  completion  of  the  line  from  this  point  to 
Key  West  a  temporary  steamship  service  will  probably  be  inaugu- 
rated to  Havana. 

At  Key  West  extensive  docks  and  terminals  will  be  built.  These 
will  include  a  dry  dock  and  10  wharves,  each  800  ft  long  and  100  ft. 
wide,  with  basins  200  ft.  wide  between.  The  10  piers  will  furnish 
berths  for  40  boats  400  ft.  long,  with  a  depth  of  water  of  from 
20    to    30   ft. 

Until  traffic  conditions  warrant  the  establishment  of  a  car 
ferry,  a  line  of  fast  passenger  and  freight  steamers  will  be  operated 
between  Key  West  and  Havana,  to  which  all  freight  will  be  trans- 
ferred from  the  railroad.  It  is  the  ultimate  intention  to  put  in 
service  a  ear  ferry  having  a  capacity  of  30  cars,  which  will  also 
have  accommodations  for  passengers,  and  which  will  make  the 
trip  of  90  nautical  miles  in  from  4V.  to  5  hours.  While  the  railroad, 
even  after  the  car  ferry  is  put  in  service,  can  hardly  expect  to 
compete  with  the  steamers  from  Havana  to  New  York  and  New 
Orleans  in  heavy  through  freight  traffic,  it  is  expected  that  a  large 
proportion  of  the  passenger,  fast  freight  and  express  traffic  between 
Cuba  and  the  United  States  will  be  secured. 

The  constniction  work  is  in  charge  of  Mr.  J.  C.  Meredith, 
Constructing  Engineer.  It  is  hoped  to  have  the  line  completed  and 
in  operation  in  about  three  years.  The  estimated  cost  Is  between 
$10,000,000  and  $12,000,000.  We  are  indebted  to  Mr.  Flagler  for  the 
information  and  the  drawings. 


Mr.   Fink  on   Federal  Rate  Legislation. 


The  Austrian  State  Railroad  authorities  have  issued  new  regu- 
lations providing  for  a  stricter  physical  examination  of  employees, 
especially  with  regard  to  their  hearing  and  vision.  Locomotive  en- 
gineers, firemen,  trainmen,  switchmen,  signalmen,  track  watchmen 
and  car  inspectors  must  have  perfect  normal  vision  (6/6  by  the 
Snelfen  system)  in  both  eyes;  station  men  and  other  track  men 
are  to  have  the  vision  indicated  by  6/9— not  quite  perfect;  and  in 
both  cases  without  spectacles.  Near-sighted  men  will  not  be  elig- 
ible for  out-door  service.  Methods  for  testing  the  hearing  are  pre- 
scribed and  also  the  eyes  for  color-blindness.  Tests  must  be  re- 
peated every  five  years  until  the  age  of  45,  and  after  that  every 
three  years  until  60;  then  every  two  years.  A  considerable  degree 
of  far-sightedness  is  permissible. 


Mr.  Henry  Fink,  Chairman  of  the  Board  of  Directors  of  the 
Norfolk  &  Western  Railroad,  has  issued  a  book  on  rate  regula- 
tion, which  is  noticed  on  the  editorial  page  of  this  issue.  Mr. 
Fink's  suggestions  as  to  what  legislation  is  necessary  and  practic- 
able are  as  follows: 

1.  The  most  important  legislation  that  is  needed,  is  an  amend- 
ment of  the  Anti-trust  Act  that  will  restore  to  the  railroads  the 
right  to  organize  efficient  traffic  associations  for  the  purpose  of 
establishing  and  strictly  maintaining  reasonable  rates,  and  to  co- 
operate with  the  Interstate  Commerce  Commission  in  the  enforce- 
ment of  the  laws  which  prohibit  unjust  discrimination. 

An  amendment  of  the  fifth,  or  anti-pooling  section  of  the  Act 
to  Regulate  Commerce,  so  as  to  permit  so-called  pooling,  is  no  longer 
necessary,  if  it  were  practicable. 

2.  If  the  railroads  are  unable  to  deal  with  the  private  car 
lines.  Congress  should  bring  these  lines  under  the  jurisdiction  of 
the  Act  to  Regulate  Commerce  and  the  Elkins  Act;  and  it  should 
also  strengthen  the  present  laws  by  amendments  specifically  cover- 
ing all  devices  for  paying  rebates,  including  the  allowances  made 
to   private  sidings,  switches,  etc. 

3.  To  bring  water  routes  under  the  jurisdiction  of  the  Com- 
mission, as  suggested  in  the  President's  message,  would  be  a  serious 
legislative  mistake.  These  routes  should  be  left  untrammeled  by 
any  Government  regulation. 

4.  Good  results  would  follow  a  reorganization  of  the  Interstate 
Commerce  Commission.  The  number  of  members  should  be  in- 
creased from  five  to  seven,  as  provided  in  the  Townsend  Bill.  But 
the  appointments  should  be  made  with  a  view  to  the  qualifications 
that  are  essential  in  the  discharge  of  their  duties,  rather  than 
from  political  considerations.  For  example — three  of  the  members 
might  be  railroad  men.  three  lawyers,  and  one  a  business  man. 
Four  members,  say,  two  lawyers  and  two  railroad  men,  should  be 
appointed  for  life,  or  during  good  behavior — the  remainder  for  six 
years,  as  under  the  present  law. 

5.  The  Commission  should  be  relieved  of  the  duty  of  acting 
as  detectives  and  prosecuting  attorneys,  and  also  of  the  work  con- 
nected with  the  safety  appliances  acts:  and  its  work  should  be 
confined  to  the  investigation  and  decision  of  cases  that  come  be- 
fore it. 

6.  As  legislation  in  this  country  is  responsive  to  public  senti- 
ment, the  most  important  element  of  success  in  the  effort  to  regulate 
rates,  is  a  better  understanding  by  the  public  of  the  railroad  prob- 
lem. I  would  suggest,  therefore,  that  Congress  order  the  reprint- 
ing and  distribution  of  a  new  edition  of  the  Report  of  the  Senate 
Select  Committee  of  Jan.  18,  1886,  together  with  the  forthcoming 
Report  of  the  Senate  Committee  on  Interstate  Commerce,  of  the 
Fifty-eighth  Congress. 


Signal  Lenses. 


BY   A.    G.    WrLSON. 

The  moulded  glass  lens  used  'in  railroad  signal  and  switch 
lamps  seems  to  have  been  a  subject  attracting  little  attention,  taken 
for  granted  and  passed  by.  A  lens  is  to  refract  the  light  strik- 
ing its  surface  from  a  given  source  and  project  it  into  the  direc- 
tion from  which  it  is  to  be  observed.  Since  these  lenses  have  to 
do  duty  in  all  kinds  of  weather,  they  should  be  as  efficient  as  they 
can  be  made.  The  adoption  in  recent  years  of  lamps  burning  less 
oil  and  the  consequent  diminished  amount  of  light  adds  to  the 
importance  of  this  consideration. 

Lenses  as  now  applied  to  railroad  lamps  are  of  the  Fresnel 
type,  having  their  corrugated,  or  stepped  surface  on  the  side  of 
the  lens  next  to  the  source  of  light.  These  lenses  have  three,  four 
and  five  steps,  most  of  them  but  three.  The  reason  for  the  change 
from  three  steps  to  four  and  five  steps  is  the  same  as  for  changing 
from  a  plane  convex  or  double  convex  lens  to  one  having  three 
steps,  namely,  greater  accuracy  in  design.  The  improved  form  gives 
much  less  aberration,  and  the  reduction  in  the  thickness  of  the 
glass  reduces  the  amount  of  light  absorbed.  It  is  also  easier  to 
produce  in  accurate  form. 

A  plano-convex  lens  used  for  this  purpose  would  be  very  thick 
and  heavy  because  of  being  so  short  in  focus  compared  to  itl  diam- 
eter, and  would  have  an  aberration  so  great  as  to  make  part  of  its 
area  of  little  value. 

The  lens  illustrated  in  Fig.  1  is  of  the  five-step  design,  and  it 
"can  be  filled  by  a  very  small  source  of  light."  In  other  words, 
if  we  place  a  small  flame  in  the  principal  focus  of  this  lens  and 
then  take  a  position  on  its  axis  about  100  ft.  from  its  face  we  shall 
see  every  step  in  the  lens  illuminated,  and  therefore  projecting  the 
light  in  the  direction  from  which  It  is  to  be  observed.  Should  the 
lens,  when  so  observed,  exhibit  wide  dark  concentric  rings,  cres- 
cents or  spots,  they  are  evidence  of  defect  either  of  design  or  work- 
manship. 

If.   with    a   source   of   light   as   small   as,   or   smaller   than    the 
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diameter  of  the  flame  of  the  lamp  in  which  the  lens  is  to  he  used, 
the  illumination  of  the  lens  be  found  perfect,  the  lens  will  give 
.'jatisfaotory  results  in  service.  The  smaller  the  source  of  light 
used  in  any  test  of  illumination,  the  more  severe  will  be  the  test; 
and  a  lens  giving  a  good  illumination  with  a  small  source  of  light 
may  be  assumed  to  have  been  accurately  designed  and  skilfully 
made. 

Precise  tests  ought  to  be  made  to  determine  the  actual  value 
of  lenses  of  three,  four  and  five  step  designs  when  observed  at  a 
distance  of  half  or  three-quarters  of  a  mile.  Such  a  test  would  set- 
t.e  the  question  of  the  number  of  steps.  They  should  be  conducted 
with  both  a  flat  wick  burner  and  also  with  the  round  burner  used 
in  the  long-time  lamps.  After  the  most  suitable  form  of  lens  is  de- 
termined,   we   have   for   consideration   the   most   suitable   diameter. 

In  Fig.  1  let  us  assume,  first,  that  the  angle  A  F  B  is  as  large 
as  is  desirable,  for  there  is  a  practical  limit  to  this  angle  in  the 
design  of  a  lens.  Let  the  lens  be  so  designed  that  its  principal 
focus  falls  at,  or  near,  the  center  of  a  circular  flame,  and  also 
let  us  assume  that  the  lamp  is  so  made  that  the  fount  Is  held  in  a 
fixed  position  and  that  the  distance  f  c  from  the  center  of  the 
flame  to  the  face  of  the  lamp  against  which  the  lens  rests,  con- 
forms closely  to  the  dimension  given  on  the  rim  of  the  lens  indi- 
cating the  distance  from  the  plane  of  the  rim  to  the  focus.  This 
being  the  case,  all  light  from  points  at  a  greater  distance  from 
the  lens  than  the  distance  f  c  will  converge  to  points  on  the  a.xes 
after  passing  through  the  lens.  These  points  of  convergence  be- 
come farther  from  the  lens  and  approach  infinity  as  the  point 
from  which  the  light  emanates  approaches  the  point  P,  when,  if 
we  disregard   aberration,  the  light   passing  through   the  lens  from 


less  than  before,  therefore  the  area  will  be  more  brilliantly  illumi- 
nated. 

O   E 
It  we  take  two  cases  in  which  the  quotients  of  ij— ^   X  diameter 

of  flame  are  9  and  10  respectively,  the  light  striking  the  eye  of 
the  observer  will  be  24  per  cent,  greater  in  the  former  case  than 
the  latter.  If  the  area  of  illumination  obtained  by  this  method  is 
sufficiently  great,  and  the  illumination  more  intense  than  is  desired, 
we  may  substitute  a  lens  of  smaller  diameter  but  whose  focal 
distance  F  0  is  the  same,  and  obtain  the  desired  results.  The  lens 
of  larger  diameter  will  give  to  the  observer  the  impression  that 
the  source  of  light  is  greater  because  the  angle  of  the  pencil  of 
light  entering  the  eye  is  greater.  However,  the  difference  between 
lenses  of  equally  good  design  of  4  in.  diameter,  4%  in.  diameter, 
and  47,0  in.  diameter  would  hardly  be  distinguishable:  nor  between 
5  in.  diameter  and  5%  in.;  or  6  in.  and  6%  in.;  or  S  in.  and  8%  in. 
The  lenses  of  commerce  do  not  conform  strictly  to  the  theoretical 
angle  A  F  B,  but  they  come  so  close  to  it  that  there  is  little,  if 
any,  practical  differeuce  in  them. 

A  number  of  railroads — few  or  many — having  like  interest,  that 
is  an  interest  in  uniformity,  could  do  much  good  by  deciding,  once 
for  all,  the  most  suitable  diameter  and  focus  of  lens  to  use  with 
a  given  size  of  flame.  Then,  by  proper  inspection  and  care  to  see 
that  the  lamps  and  lenses  conform  to  these  requirements,  uniformity 
would  be  accomplished.  Until  recent  years  there  has  been  a  great 
discrepancy  in  pressed  glass,  but  it  is  now  possible  to  obtain  lenses 
which  could  hardly  be  improved  except  by  grinding. 

Fixing  the  diameter  of  the  lens  as  above  noted,  makes  it  a 
standard  diameter  and  focus  for  all   lamps.     The  use  of  anything 


The   Flame   and   the   Lens  of  a   Signal    Light. 


point  F  leaves  the  face  of  the  lens  in  parallel  rays.  Light  from 
any  point  in  the  focal  plane  as  at  points  F'  or  F"  will  be  parallel 
to  the  secondary  axe.s  F'D  and  F"D'.  Therefore,  as  long  as  the 
source  of  light  has  dimensions,  we  shall  still  have  some  light  con- 
verging along  the  axes  and  forming  a  pencil,  which  when  it  strikes 
the  eye  of  the  observer,  conveys  not  only  the  impression  of  light. 
but  also  of  magnitude,  because  the  rays  are  converging.  Light 
from  a  source  less  than  the  distance  f  c  will  diverge  after  pass- 
ing through  the  lens  and  spread  over  a  considerable  area,  giving  a 
wider  range  of  vision  for  an  observer. 

A  question  frequently  asked  is  as  to  the  angle  within  which  an 
observer  may  stand  and  be  able  to  see  the  light  clearly.  Since 
the  lens  gives  the  maximum  effect  with  its  principal  focus  at  the 
center  of  the  flame,  we  can  say  with  perfect  safety  that  the  diam- 
eter of  the  field  of  light  at  any  given  distance  from  the  lens  de- 
pends on  two  factors,  the  distance  F  O  and  the  diameter  of  the 
light,  as  follows:  The  horizontal  diameter  covered  by  the  pro- 
jected  light  at  the   distance  0   E   from  the  lens  will   be   equal  to 

X   diameter  of  flame.     Therefore,  if  at  any  required  distance 
r   O 

O  E  the  light  does  not  cover  sufficient  area  and  is  more  brilliant 
than  is  needed,  we  can  substitute  a  lens  of  smaller  diameter  in 
which  the  angle  A  F  B  is  the  same  as  before  and  the  distance  0  F 
will  be  shorter.     The  angle  A  F  B   being  the  same  as  before,  we 

shall  get  the  same  amount  of  light  that  we  did  before,  but    „  ^    X 

diameter  of  flame  will  be  greater,  therefore  the  light  will  be  spread 
over  a  greater  area  than  before,  but  no  portion  of  this  area  will 
be  as  brilliantly  illuminated  as  before. 

Suppose,  on  the  other  hand,  that  in  the  case  first  considered 
the  light  is  spread  over  a  greater  area  than  is  desired  and  that 
we  would  prefer  it  more  brilliant,  we  take  a  lens  whose  diameter 
is  greater,  keeping  the  angle  A  F  B  the  same  as  before,  and  have 

the  distance  F  O  greater;   and    _-p-    X   diameter  of  flame  will  be 


larger  than  is  actually  needed  is  a  useless  expense.  Once  the  size 
of  lens  is  fixed,  the  size  of  glass  for  the  semaphore  is  fixed,  and 
uniformity  can  then  be  secured,  giving  the  desired  results  at  mini- 
mum expense. 


Railroad   Law  Cases  Decided   in  Seotember. 


The  following  abstracts  cover  cases  decided  by  the  United  States 
Supreme  and  Federal  Courts  in  August: 

Railroad  Aid  Bonds. — A  provision  of  the  Nebraska  constitution 
makes  registration  of  railroad  aid  bonds  by  the  State  Auditor  a 
condition  of  their  validity,  without  which  they  are  unenforceable 
though  authorized  by  the  voters  and  issued  by  the  proper  authori- 
ties. In  a  recent  case  it  developed  that  the  auditor  refused  regis- 
tration on  the  ground  that  the  proposition  to  issue  the  bonds  was 
submitted  in  the  alternative:  that  is,  they  were  to  be  issued  to 
either  one  of  two  roads  which  first  complied  with  the  conditions 
of  the  proposition  voted  upon.  and.  consequently,  in  his  view  there 
was  uncertainty  as  to  the  identity  of  donee  of  the  bonds.  The 
Supreme  Court  of  the  state  upheld  the  auditor's  action,  and  the 
Federal  Court  in  this  case  refused  a  holder  of  the  bonds  any  relief 
on  the  ground  that  having  waited  more  than  20  years  to  invoke  the 
aid  of  the  court  he  had  lost  any  right  open  to  him  had  he  acted 
with  diligence  Frank  vs.  Butler  County.  Nebraska,  139  Federal 
Rep.  119. 

Limited  Liability — Bills  of  Lading. — A  shipper  of  goods  under 
a  contract  limiting  the  liability  of  the  carrier  for  loss  by  fire  based 
on  a  reduced  rate,  who  did  not  request  the  carrier  to  furnish  a 
rate  without  such  a  condition,  cannot,  after  a  loss  has  occurred, 
disregard  the  condition  and  recover  the  value  of  the  goods  lost 
on  the  ground  that  he  did  not  believe  that  the  rate  would  have  been 
conceded  if  he  had  asked  for  it.  Arthur  vs.  Texas  &  Pacific  Rail- 
way Co.,  139  Federal  Rep.  127. 

Railroad   Bridges  Over   Navigable   Waters. — The   lawfulness  of 


328 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  14. 


the  Pittsburg,  Fort  Wayne  &  Chicago  bridge  over  the  Allegheny 
river  is  the  subject  of  a  recent  Federal  Court  decision.  The 
bridge  ,  was  built  under  a  State  legislative  grant  which  ante- 
dated the  congressional  act  assuming  control  of  navigable  waters. 
The  court  holds  that  the  authorization  was  sufficient  and  was  not 
affected  by  the  later  Federal  statute,  and  that  the  original  grant 
being  sufficient,  carried  with  it  the  right  to  reconstruct  the  bridge 
when  necessary  without  asking  the  consent  of  Congress.  This  con- 
clusion was  necessary  to  the  decision  of  a  case  where  a  steamboat 
was  injured  by  collision  with  piles  used  in  the  reconstruction  of 
the  bridge,  the  vessel  owners  contending  that  the  bridge  w^as  an 
illegal  structure.  Rogers  &  Co.  vs.  Pittsburg,  Fort  Wayne  &  Chicago 
Railway  Co.,  139  Federal  Rep.  7. 

Special  Stock  Trains. — The  well-grounded  rule  of  courts  that 
a  written  contract  cannot  be  varied  by  other  testimony  is  applied 
to  a  shipping  contract,  and  it  is  concluded  that  where  the  contract 
for  transportation  of  cattle  is  silent  as  to  the  time  and  manner 
of  transportation,  that  it  can  be  shown  that  it  was  customary  to' 
furnish  an  independent  train  for  the  transportation  of  stock  amount- 
ing to  ten  cars  or  upward  when  demanded.  In  other  words,  the 
case  stated  did  not  violate  the  principle.  Northern  Pacific  Railway 
Co.  vs.  Kempton,  138  Federal  Rep.  992. 


of   spindle  to   tail   stock   spindle,   37   in.;    least   distance   from   end 
of  spindle  to  tail  stock  spindle,  17  in.;   net  weight,  25,000  lbs. 

These  machines  can  be  fitted  with  motor  drive  when  desired, 
in  which  case  the  motors  are  conveniently  located  in  the  rear  of 
the  machine  and  out  of  the  way  of  the  operator.     They  are  secured 


Railroad  Shop  Tools. 


MUXINQ  MACHINES. 

(Continued.) 
The  accompanying  illustration.  Fig.  1,  shows  a  32-in.  x  26-in. 
X  10-ft.  planer-type  milling  machine  made  by  the  Becker-Brainard 
Milling  Machine  Co.,  Hyde  Park,  Mass.  This  machine  is  of  a  new 
design  and  is  of  heavy  construction.  The  spindle  is  made  of  ham- 
mered crucible  steel,  ij  in.  in  diameter.  It  has  a  threaded  nose  and 
runs  in  self-centering  bronze  boxes,  which  are  fitted  with  nut  and 


_J 

i 

Jl 

J 

1 

h 

W"^^ 

s^^^ 

Fig.    1 — Becker-Brainard    Planer-Type    IVlilling    Machine. 

check  nut  to  compensate  for  wear.  The  spindle  carrier  is  heavy 
and  is  held  firmly  to  the  upright  by  long  gibs.  It  is  elevated  by  a 
screw  with  adjustable  dials  graduated  to  thousandths  of  an  inch 
and  has  counterbalance  for  ease  of  operation.  The  spindle  is  driven 
by  a  5-in.  belt  on  a  five-step  cone,  the  largest  step  of  which  is  23 
in.  in  diameter  and  the  smallest  13  in.  in  diameter,  giving  gear 
ratios, of  IS'^  and  27  to  1.  thereby  allowing  20  changes  of  speed. 
By  means  of  a  hand  lever  and  quick  change  gearing,  the  speed  is 
easily  adjusted.  The  table  is  made  with  five  longitudinal  T  slots 
and  is  provided  with  an  oil  channel  its  full  length  and  at  each  end. 
It  travels  on  flat  ways  securely  gibbed  and  has  a  quick  return  oper- 
ated by  power  from  a  separate  countershaft.  It  can  also  be  moved 
by  the  usual  hand  wheel.  The  feed  of  the  table  is  directly  operated 
through  gearing  from  the  main  driving  cone,  giving  a  range  of 
feed  through  eight  changes  from  V,,,  in.  to  %  in.  These  changes 
of  feed  can  be  made  by  a  lever,  without  stopping  the  machine. 
The  head  may  be  adjusted  from  either  side  of  the  machine,  so 
that  it  is  not  necessary  to  take  the  cutters  off  the  arbor  in  order 
to  change  their  position  in  relation  to  the  work.  The  bed  is  extra 
deep,  extending  to  the  floor  and  making  a  solid  foundation.  It  is 
securely  braced  by  heavy  cross  girders  which  are  evenly  spaced 
throughout  the  entire  length.  The  bed  can  be  made  any  length 
desired.  The  principal  dimensions  of  the  machine  are  as  follows: 
Working  surface  of  platen,  120  in.  x  26  in.;  length  of  bed,  168  in.; 
longitudinal  feed,  automatic  in  both  directions,  120  in.;  maximum 
distance  from  center  of  spindle  to  table,  28  in.;  minimum  distance 
from  center  of  spindle  to  table,  2  in.;  greatest  distance  from  end 
of  spindle  to  center  of  table,  16%  in.;'  shortest  distance  from  end 
of  spindle  to  center  of  table,   6%   in.;    greatest  distance  from  end 


Fig.    2 — Becker-Brainard     Heavy     Planer    Type-Milling     Machine 
With   Motor  Attached. 

to  a  special  base  by  means  of  tour  bdlts.  as  sUuwn  in  Fig.  2,  and  the 
controller  is  then  placed  in  a  convenient  position  on  the  outside 
.if  nuc  of  tlif  uprights. 

Fig.  3  shows  a  horizontal  spindle  milling  machine  made  by  the 
Beanian  &  Smith  Co..  Providence,  R.  1.  This  machine  is  used  to  a 
large  extent  in  milling  keyways  in  locomotive  axles.  It  has  but 
one  spindle,  which  is  carried  in  a  vertically  adjustable  crqss-head. 
The  spindle  is  also  provided  with  horizontal  adjustment  and  a 
tapered  hole  for  holding  cutter  shanks  and  arbors.  The  table  is 
provided  with  automatic  feed  its  full  length,  and  the  working  surface 
of  the  table  is  surrounded  by  a  trough  to  collect  the  lubricant.  From 
the  trough  the  lubricant  runs  into  a  tank  and  is  returned  to  the 
cutters  by  a  pump.  The  table  has  a  working  surface  of  14  in. 
wide  by  8  ft.  long.  The  spindle  is  2%  in.  in  diameter  and  has  a 
horizontal  adjustment  of  1  in.  The  maximum  capacity  of  this 
machine  between  uprights  is  19  in.  The  maximum  distance  from 
the  center  of  the  spindle  to  the  top  of  the  table  is  20  in.  and  the 
minimum  distance  is  3  in.  Cutters  up  to  8'^  in.  in  diameter  can 
be  used.  The  power  is  transmitted  through  gearing  having  a  ratio 
of  6:1.  The  cone  pulley  has  three  steps  ranging  from  14  in.  to 
20  in.  in  diameter,  and  is  driven  by  a  S'^-in.  belt.  The  counter- 
shaft has  one  tight  and  one  loose  pulley  IS  in.  in  diameter  for  a 
41;.  In.  belt,  and  it  should  run  at  200  r.p.m.  The  machine  complete 
weighs  about  10,000  lbs. 

(To  6e  continued.) 


Fig.  3 — The  Beaman  &  Smith  Horizontal  Spindle  Milling  Machine. 
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A   New  48-in.   Variable-Speed   Motor   Driven    Planer. 


The  accompanying  illustration  sliows  a  48-in.  variable  speed 
motor-driven  planer  made  by  the  Cincinnati  Planer  Co..  Cincinnati, 
Ohio.  This  machine  is  of  an  entirely  new  design  throughout  and 
contains  several  noteworthy  features.  It  is  driven  by  a  constant 
speed  motor,  and  by  means  of  a  speed  box  is  arranged  to  furnish 
six  cutting  speeds  ranging  from  22  ft.  to  51  ft.  per  minute,  with 
a  constant  return  speed  of  80  fl.  per  minute.  The  changes  in  cut- 
ting speeds  can  be  made  either'  while  the  machine  is  in  operation 
or  standing  idle  by  means  of  the  three  levers  shown  at  the  right 
in  the  photograph.  The  gears  in  the  speed  box  are  of  steel  and 
are  completely  encased  in  a  cast-iron  box.  which  hplds  several  gal- 
lons of  oil.  This  oil  is  also  used  for  lubricating  the  bearings;  the 
gears  carry  it  to  the  lop  of  the  box,  and  it  passes  into  the  various 
oil  chambers  which  have  openings  at  the  bottom,  allowing  it  to 
drain  back  after  encircling  the  shafts,  and  thus  keeping  a  con- 
stant flow  of  oil  on  all  the  revolving  parts  and  reducing  the  wear 
and  noise  to  a  minimum.  The  beds  are  made  of  extra  length,  so 
that  there  is  very  little  overhang  of  the  table  when  planing  at 
full  stroke.  The  V's  are  also  made  much  wider  than  usual.  The 
tables  are  deep,  and  have  a  set  of  dogs  and  a  complete  shitting 
mechanism  on  each  side.  The  housings  are  carried  down  to  the 
floor,  and  in  addition  to  the  usual  bolts  and  dowel  pins  are  secured 
to  the  bed  by  a  long  tongue  and  groove.  The  cross  rail  has  a 
very  large  bearing  on  the  housings,  and  is  strengthened  by  an 
arch-shaped  brace  at  the  back.  The  heads  are  of  a  new  shape,_  the 
end  of  the  tool  block  and  slide  being  made  round  to  avoid  pro- 
jecting corners  on  angular  work.  They  are  provided  with  taper 
gibs  and  the  slides  are  hung  on  ball  bearings.  An  automatic  tool 
lifting  device  is  also  furnished,  which  is  not  shown  in  the  illus- 
tration. The  side  heads  are  controlled  by  handles  which  travel 
up  and  down   with   them,  and  are  therefore  always  convenient  to 


formerly  received  a  goodly  portion  of  the  traffic  of  these  lines  for 
eastern  points  at  St.  Louis,  they  now  favor  the  lines  competitive 
with  the  Wabash,  because  the  other  'Gould  lines'  west  of  St.  Louis 
are  competitive  with  them.  The  Missouri  Pacific  and  Iron  Moun- 
tain can  deliver  traffic  to  the  Wabash  only  at  St.  Louis,  and  if 
they  delivered  all  their  traffic  at  that  point  lo  the  Wabash  for  east- 
ern points,  it  would  help  somewhat  to  make  good  the  loss  from 
other  lines;  but  the  Missouri  Pacific  works  quite  closely  with  the 
other  strong  eastern  lines — the  Big  Four,  Vandalia,  Baltimore  & 
Ohio,  and  others — in  order  that  the  Missouri  Pacific  may  get  some 
of  these  lines'  westbound  traflfic  west.  The  Wabash  is  also  a  heavy 
loser  in  traffic  at  Chicago  and  Omaha  on  account  of  being  a  'Gould 
line.'  Every  large  western  system  and  Pacific  coast  line  reaches 
Chicago,  and  naturally  Ihey  desire  to  bring  their  traffic  to  that 
point  for  the  long  haul.'  The  Missouri  Pacific  and  Iron  Mountain 
do  not  reach  Chicago.  The  Wabash  has  a  good  line  eastward  from 
Chicago  and,  naturally,  like  all  other  Chicago-New  York  lines,  looks 
to  the  lines  west  of  Chicago  for  traffic— to  the  Santa  Fe,  Rock  Island. 
St.  Paul,  Burlington.  Union  Pacific.  Northern  Pacific  and  Great 
Northern  lines,  etc. — but  as  all  these  lines  are  in  direct,  or,  at  least, 
indirect  competition  with  the  other  Gould  lines  west,  t^jey  'throw 
down'  the  Wabash  and  turn  to  its  competitors  east,  who  are  not 
in  competition  with  them  in  the  west.  The  traffic  statistics  of  the 
Wabash  will  show,  since  the  placing  of  all  the  'Gould  lines'  under 
one  traffic  head,  a  great  loss  to  the  Wabash  from  other  sources  (and 
the  records -will  not  show  all  of  it),  and  this  loss  would  have  been 
greater  it  I  had  not  prevented  the  entire  control  of  traffic  passing 
from  my  hands.  This  was  really  the  cause  of  the  first  difference  be- 
tween Mr.  Gould  and  myself,  and  Mr.  Gould  not  only  admitted  to 
me  some  four  months  ago  that  I  was  right  in  my  views,  and  that 
the  results  during  the  two  yeirs  had  'justified  your  I  my)  posi- 
tion,' but  the  traffic  department  of  the  Wabash  has  practically  been 
divorced  from  the  other  Gould  lines  by  Mr.  Gould's  own  action  in 
the  last  three  months.  When  I  declined  to  let  Wabash  cars  be 
taken  from  our  good  paying  local  traffic  to  go  into  this  joint  Wabash- 
Missouri  Pacific  traffic,  when  the  Wabash  was  losing  money  on  it. 
I  was  advised  by  Mr.  Bird  that  he  was  acting  on  Mr.  Gould's  orders." 
Mr.  Ramsey  on  October  2  filed  a  suit  for  an  injunction  in  the 
Circuit  Court  at  St.  Louis.  Mo.,  against  the  St.  Louis,  Iron  Moun- 
tain &  Southern  and  the  Wabash  railroads  and  George  J.  Gould 
and  others.  He  asked  the  court  to  grant  him  an  injunction  restrain- 
ing the  defendants  from  holding  the  proposed  annual  meeting  at 
Toledo,  October  10,  on  the  ground  that  one  result  of  this  meeting 
would  be  to  stifle  competition  in  traffic  between  the  Wabash  and 
Missouri  Pacific,  between  St.  Louis  and  Kansas  City.  The  owner- 
ship of  parallel  and  competing  railroads  by  the  same  interests  is 
forbidden  by  the  constitution  of  Missouri.  (See  also  editorial 
columns. ) 


The  Cincinnati  48-in.  Variable-Speed  Motor  Driven  Planer. 

the  operator.  These  side  heads  are  similar  to  those  used  on  the 
cross  rail,  are  very  rigid,  and  may  be  run  below  the  level  of  the 
top  of  the  table  when  not  in  use.  The  cross  rail  is  raised  and 
lowered  by  means  of  the  pateiit  power  lifting  device,-  which  was 
described  in  detail  some  time  ago.  The  driving  pulleys  have  been 
increased  in  width,  and  are  furnished  with  oil  reservoirs,  which 
insure  their  being  properly  oiled  with  a  minimum  amount  of 
attention.  The  pulley  shaft,  which  is  the  only  high-speed  shaft  in 
the  machine,  is  made  ring  oiling  and  has  Lumen  bronze  bearings. 


The  Wabash  as  a  Competitor  of  the  Missouri  Pacific. 


In  reply  to  a  published  statement  that  if  the  Wabash  should 
cease  to  be  a  Gould  road,  it  would  get  no  more  traffic  out  of  Chicago 
than  it  is  now  getting  and  would  lose  a  large  amount  of  busi- 
ness that  now  comes  to  it  at  Kansas  City  and  St.  Louis,  Mr.  Ramsey 
has  written  a  letter  in  which  he  says:  "The  Missouri  Pacific  gives 
practically  nothing  to  the  Wabash  at  Kansas  City;  on  the  contrary, 
the  Missouri  Pacific  is  the  sharpest  competitor  the  Wabash  has  be- 
tween St.  X,ouis,  Kansas  City  and  Omaha;  and  it  has  a  great  ad- 
vantage over  the  other  competitors  of  the  Wabash  by  having  its 
traffic  head  also  in  control  of  Wabash  traffic.  The  Rock  Island,  the 
Santa  Fe,  the  Union  Pacific  and  the  Kansas  City  Southern  were  all 
formerly  the  close  allies  of  the  Wabash  at  Kansas  City,  for  St. 
Louis  and  other  traffic,  which  traffic  and  friendly  relations  the  Wab- 
ash has  lost,  since  it  is  supposed  by  these  lines  to  be  dominated 
by  Missouri  Pacific  interests.  The  Frisco;  Missouri,  Kansas  & 
Texas  and  Rock  Island  all  reach  St.  Louis,  and  whereas  the  Wabash 


The     Twenty-Fourth     Annual     Meeting     of     the   American    Street 
Railway  Association  and  Affiliated  Associations. 


The  twenty-fourth  annual  meeting  of  the  American  Street  Rail- 
way Association  and  its  affiliated  associations,  which  include  the 
American  Railway  Mechanical  and  Electrical  Association,  the  Street 
Railway  Accountants'  Association  of  America  and  the  American 
Association  of  Street  Railway  Claim  Agents,  was  held  in  the  Phila- 
delphia Museum,  Philadelphia,  Pa..  Sept.  25  to  30.  The  third  annual 
meeting  of  the  American  Railway  Mechanical  and  Electrical  Asso- 
ciation was  held  Sept.  25  and  26.  President  C.  F.  Baker.  Superin- 
tendent of  Motive  Power  and  Machinery.  Boston  Elevated  Railroad, 
called  the  meeting  to  order  and  introduced  Hon.  John  Weaver. 
Mayor  of  Philadelphia,  who  made  a  brief  address  in  which  he 
welcomed  the  Association  to  the  city.  Following  Mayor  Weaver, 
President  Caryl  Ely,  of  the  American  Street  Railway  Association, 
spoke  to  the  members  in  regard  to  the  reorganization  and  better- 
ment of  the  Street  Railway  Association,  and  also  referred  to  the 
interesting  and  well  arranged  exhibits  displayed  by  the  various 
members  of  the  American  Street  Railway  Manufacturers'  Associa- 
tion in  the  exhibition  room  of  the  museum.  President  Baker  then 
made  his  annual  address,  after  which  the  following  papers  and 
reports  were  read;  "Power  Distribution,"  by  C.  H.  Hile,  Superin- 
tendent of  Wires,  Boston  Elevated  Railway  Company,  Boston,  Mass.; 
"The  Power  Station  Load  Factor  as  a  Factor  in  the  Cost  of  Opera- 
tion," by  L.  P.  Crecelius,  Chief  Electrician,  The  United  Railways 
Company,  St.  Louis,  Mo.;  report  of  the  committee  on  "Controlling 
Apparatus."  by  J.  S.  Doyle.  Chairman.  Master  Mechanic,  Interbor- 
ough  Rapid  Transit  Co.,  New  York,  N.  V.;  report  of  the  Com- 
mittee on  Way  Matters.  "Welding  of  Rail  Joints."  Chairman,  F. 
G.  Simmons.  Superintendent  of  Construction  and  Maintenance  of 
Way,  The  Milwaukee  Electric  Railway  &  Light  Company,  Mil- 
waukee, Wis.;  report  of  the  Committee  on  "Maintenance  and  In- 
spection of  Electrical  Equipment."  Chairman,  William  Pestell,  New 
Y'ork,  N.  Y.;  "The  Power  House."  Fred  N.  Bushnell,  Chief  Engi- 
neer, The  Rhode  Island  Company,  Providence.  R.  I.;  "The  Track 
Brake,"  by  F.  F.  Bodler,  Master  Mechanic,  The  United  Railroads 
of  San  Francisco,  San  Francisco,  Cal. 

The  American   Street   Railway   Association's   twenty-fourth   an- 
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nual  meeting  was  held  Sept.  27  to  28.  The  meeting  was  opened 
with  an  address  by  President  Ely.  The  Secretary  and  Treasurer, 
Mr.  T.  C.  Pennington,  reported  a  total  membership  of  206,  and 
stated  that  the  cash  on  hand  up  to  Sept.  15,  1905,  was  $6,732.20. 
Mr.  Pennington  concluded  his  report  by  stating  that  probably  this 
would  be  the  last  year  that  he  would  serve  the  Association  as  its 
Secretary  inasmuch  as  the  Executive  Committee  desired  a  technical 
man  and  a  man  who  could  devote  his  entire  time  to  the  office.  At 
the  conclusion  of  the  Secretary's  report  the  following  papers  were 
read:  "Notes  on  the  Design  of  Large  Gas  Engines  with  Special 
Reference  to  Railway  Work,"  Arthur  West,  Westinghouse  Machine 
Co.;  "The  Application  of  Gas  Power  to  Electric  Railway  Work," 
J.  R.  Bibbins,  Westinghouse  Machine  Co.;  "Single-Phase  Railway 
System,"  Chas.  F.  Scott.  Westinghouse  Electric  &  Manufacturing 
Co.;  "Electric  Railway  Equipment,"  W.  B.  Potter,  General  Electric 
Company;  address  on  Organization.  Henry  L.  Doherty,  National 
Electric  Light  Association;  remarks  on  Diesel  Engine,  Mr.  E.  D. 
Meier,  American  Diesel  Engine  Company. 

The  annual  convention  of  the  Street  Railway  Accountants'  Asso- 
ciation of  America  was  held  Sept.  28  to  30,  inclusive.  A  number 
of  interesting  papers  were  read,  a  partial  list  of  which  follows: 
"The  Cost  of  Carrying  a  Passenger,"  C.  L.  S.  Tingley,  Second  Vice- 
President,  American  Railways  Company.  Philadelphia,  Pa.;  "Inter- 
urban  Fare  Collections."  Irwin  FuUerton,  Auditor.  Detroit  United 
Railway,  Detroit,  Mich.;  "Interurban  Ticket  Accounting,"  J.  H. 
Pardee,  General  Manager,  Rochester  &  Eastern  Rapid  Railway. 
Canandaigua.  N.  Y.;  "Accounting  with  Four  Departments,"  H.  M. 
Beardsley,  Secretary  and  Treasurer.  Elmira  Water,  Light  and  Rail- 
way Company,  Elmira,  N.  Y. 

.An  important  feature  of  this  year's  American  Street  Railway 
Convention  was  the  adoption  of  the  new  constitution  and  by-laws 
by  practically  a  unanimous  vote.  The  name  of  the  Association 
hereafter  will  be  the  "American  Street  and  Interurban  Railway 
Association."  and  its  headquarters  will  be  in  the  City  of  New  York. 
The  Association  will  do  all  in  its  power  to  promote  the  welfare  of 
its  affiliated  associations,  or  other  associations  organized  with  its 
approval  to  investigate  technical  matters  connected  with  street  and 
interurban  railway  construction  and  operation. 

Among  the  exhibits  at  the  convention  were  the  following: 

Adams.  \Vest;ake  &  Company,  Chicago. — Signal  lamps,  lanteins.  head 
lights  and  car  trimmings. 

Allis-Chalmiis  Co..  .Milwaukee. — Reception  room  and  photographs  or  va- 
rious departments  of  its  works. 

.\mi'riian  i.rake  .Shoe  &  Foundry  Co..  New  York. — Brake  shoes  for  electric 
railway  and  steam  road  service. 

American  Car  &  Foundry  Co..  New  York. — One  of  134  all-steel  electric 
passenger  cars  made  for  the  Long  Island  Railroad.  Total  weight  of  car  67.- 
6IIU  !bs.  ,^ 

.\meiican  Locomotive  Sander  Co..  Philadelphia  and  Chicago. — Pneumatic 
track  Sanders  for  both  steam  and  electric  roads. 

.\mei-ican  Railway  Supply  Co..  New  York. — Merchandise  checks,  conduc- 
tors' and  trainmen's  badges,  buttons,  metal  plates,  etc. 

Atlas  Railway  Supply  Co..  Chicago. — Complete  line  of  "Atlas"  braces, 
tie  plates,  step  joints,  insulated  joints  and  straight  track  joints. 

Baldwin  Locomotive  Works.  Philadelphia.  Pa. — Electric  trucks  for  heav.v 
street  car  service :  also  an  electric  truck  built  for  the  South  Side  Elevated 
Railroad  Co..  Chicago.  Track  exhibit  of  an  electric  yard  engine  built  tor  the 
Yale  &  Towne  Mfg.  Co. 

Baltimore  Railway  Specialty  Co.,  Baltimore,  Md. — Ball-bearing  center 
and  side  bearings. 

J.  G.  Brill  Company.  Philadelphia.  Pa. — One  of  200  electric  street  cars 
built  for  the  Chicago  City  Railway  Company  ;  Brill's  patent  semi-convertible 
street  car  built  for  the  1  nited  Railways  &  Electric  Co..  of  Baltimore  :  and  a 
Brill's  oatent  convertible  ••.^ll-.\ear  round  Car:"  also  a  No.  23  freight  car 
truck  and  a  No.  27-i:-2  truck  with  solid  forged  frames;  also  a  steel  street 
car  tor  the  New  Yoik  Citv  Railway  Co. 

Buda  Foundry  &  .Mfg.  Co..  Chicago. — Paulus  track  drill  with  special  spindel 
and  chuck  fitted  with  a  -Rich"  high-speed  bit:  Buda  track  drills,  switch- 
stands,  car  replacers,  ratchet,  friction  and  ball-bearing  jacks,  track  signs, 
switch  clips,  switch  rods,  rail  braces,  insulated  rods  and  stub-switch  fixtures. 

Bullard  .-iutomatic  Wrench  Co..  Providence.  R.  I. — The  Buliard  auto- 
matic pipe  and  nut  wrench. 

Chicago  l^ieumatic  Tool  Company.  Chicago. — Duntley  electric  drills,  Kell- 
er &  Boyer  pneumatic  hammers.  "Little  Giant"  and  Boyer  piston  drills, 
Keller  ro'tary  drills,  pipe-bending  machines,  and  air  forges. 

Consolidated  Car  Heating  Co..  New  York. — Direct  steam  and  hot  water 
car  heating  systems. 

Continuous  Rail  Joint  Co.,  of  America,  Newark,  N.  J. — Samples  of  rail 
joints. 

The  Curtain  Supply  Co..  Chicago  and  New  Y'ork. — Curtains  for  both 
open  and  closed  cars,  fitted  with  Acme,  Climax.  Forsyth.  Burrowes,  Keeler 
pinch-handle  and  eccentiic.  and  a  new  type  of  open  car  ring  fixtures. 

Dilworth.  l"orier  &  Co.,  Ltd.,  Pittsburg.  Pa. — Descriptive  matter  and 
samples  of  "Coldie's"  claw  and  "Perfect"  tie  plates;  also  the  Glendon  flange 
lie  plate  and  samples  of  spikes. 

The  .Joseph  Dixon  Ciucible  Co.,  .Jersey  City,  N.  J. — Graphite  lubricants, 
lead   pencils,   graphite   paint,   etc. 

Dressel  Railwjiy  Lamp  Works.  New  York. — Signal  lamps,  long-burning 
founts  and  semaphore  lamps — all  steel. 

The  Duff  Mfg.  Co..  Pittslnirg.  Pa. — Barrett  motor  armature  lifts  (two 
lype.m  ;     Barrett  jacks  and  the   Iiiiff  roller-bearing  screw  jacks. 

The  tJ.  M.  Edwards  Co..  Syracuse.  X.  Y. — Car  window  and  curtain  fl.'s- 
turcs:  also  platform  trap  doors. 

The  Electric  Storage  Battery  Co..  Philadelphia.  Pa. — Chloride  accumu- 
lators, including  one  of  the  type  of  cells  installed  at  the  Hammel  substation 
for  the  electrification  of  the  L<ing  Island  Railroad:  also  a  New  York  Central 
type  of  cell  which  will  be  used  in  the  substations,  and  which  will  have  a 
total  capacity  of  2(i,(iO0  h.  p.  per  hr.  A  new  type  of  regulating  booster 
with  the  "Entz"  carbon  regulator:  a  pilot  cell  fitted  with  a  displacing  tank. 
an  automatic  cell  filler,  signaling  hydrometer,  recording  hydrometer  and  com- 
pensating hydrometer;    also  signal  batteries  and  switchboards. 

The  Electro-D.vnamic  Co..  r.nyonne.  N.  .T. — .\  ,-.-h.  p.  .">.'iO-volt  "Inter-Pole" 
reversible  variable  speed  motor,  with  a  speed  variati^in  of  :{."»0  r.  p.  m.  to 
1.400  r.  p.  ra.,  belt  connected  to  a  ."i-h.  p.  "Inter-I'ole"  generator  acting 
as  load.  • 

Franklyn  Railway  Supply  Co.,  Franklyn,  Pa. — The  Western  water-jacket 
car  heater. 

Galena  Signal  Oil  Co.,  New  York. — Samples  of  oil  for  electric  railway 
use  :  also  large  reception  room. 

General  Electric  Co..  Schenectady.  N.  Y. — .Alternating  and  direct-current 
car  equipment,  as  applied  to  four  a.-c.  and  d.-c  7o-h.  p.  railway  motors  mount- 


ed on  two  of  Brills  No.  27-E-2  trucks  fitted  with  G.  E.  Co.'s  air  brakes: 
type  "M"  automatic  train  control  equipment;  two  G.  E.  09.200  h.  p.  rail- 
way motors,  which  have  been  in  service  on  the  New  York  .Subway  for  about 
one  year,  one  of  them  having  run  4."i.24S  miles,  and  the  other  53.0U.J  miles : 
a  oOfi-k.  w.  Curtis  steam  turbine  and  two  30-ampere  mercury  arc  rectifiers. 

Goklschmidt  Thermit  Co..  New  York. — Samples  of  rails  welded  by  the 
Goklschmidt  Thermit   process  :  also  demonstrations  of  rail-welding. 

<;ould  Storage  Battery  Comjiany,  New  York. — Several  types  of  stationary 
and  portable  battery  plates  :  also  an  "S"  49  element  in  an  "S"  49  lead-lineri 
tank  :   also  photographic  views  of  a  number  of  recent  installations. 

Indianapolis  Switch  &  Frog  Co.,  Springfield,  Ohio. — Descriptive  matter 
only. 

Johns-Manville  Co..  II.  W.,  New  York.— All  types  of  fuses :  asbestos 
boiler  and  pipe  coverings  and  asbestos  packing :  also  "Translte  "  and  "Elec- 
trcbestos  :"  electric  car  heaters,  third-rail  insulators,  underground  fuse  and 
service-boxes  for  lighting  systems,  and  a  full  line  of  trolley  material. 

Kalamazoo  Railway  Supply  Company.  Kalamazoo,  Mich. — The  "Root" 
track  scraper,  and  Kalamazoo  track  jacks  and  gages. 

David  Lupton's  Sons  Co.,  Philadelphia,  Pa. — Lupton's  fireproof  automatic 
windows   for  buildings. 

Manning,  Maxwell  &  Moore.  New  Y'ork. — Injectors,  safety  valves.  Han- 
cock  in.spirators.  valves,  gages,   indicators,   etc. 

Miller  Anchor  Co..  Norwalk,  Ohlo.--The  Miller  anchor  for  railroad  wreck- 
ing purposes. 

The  National  Brake  Co..  Buffalo.  N.  Y. — The  "Peacock"  hand  brake  for 
both  steam  and  electric  equipment. 

National  Lock  Washer  Co..  Newark.  N.  J. — Samples  of  the  "National" 
lock  washers  :  also  several  types  of  window  and  curtain  fixtures. 

Oliver  Machine  Co..  Grand  Rapids,  Mich. — Wood-working  and  pattern 
shop  machinery. 

The  I'antasote  Company,  New  York  and  Chicago. — Pantasote  curtain  ma- 
terials. 

Pennsylvania  Steel  Co.,  Philadelphia.  Pa. — Spring  rail  frog,  split  switch, 
switch  point-locking  device,  reinforced  split  switch  with  adjustable  connec- 
iug  bar ;  "New  Century  "  adjustable  and  non-adjustable  switch  stands  and 
the  "New  Era"  switch  stand. 

Philadelphia  Rapid  Transit  Co..  Philadelphia.  Pa. — Showing  the  various 
stages  of  the  construction  of  its  standard  track  work  as  used  on  heavily 
traveled  streets  :  also  special  trolley  poles  made  by  the  Standard  Tube  Co., 
of  Pittsburg. 

Pressed  Steel  Car  Company.  Pittsburg.  Pa. — An  all-steel  electric  surface 
car  built  for  the  New  York  City  Railway  Co. 

The  Railway  Journal  Lubricating  Co.,  Chicago. — The  Economy  lubricator 
and   dust   guard. 

Standard  Railway  Track  Appliance  Co..  Kalamazoo,  Mich,  (successors  to 
Merrill-Stevens  Mfg.  Co.). — Track  and  car  jacks,  cattle  guards  and  the  "Cook" 
collapsible  self-feed  rail  drill. 

Standard  Steel  Works.  Philadelphia.  Pa. — Cast-steel  wheels  and  gear 
complete  as  furnished  to  the  Interborough  Rapid  Transit  Co.,  New  York; 
also  mounted  rolled  steel  electric  truck  wheels. 

The  T.  H.  Smyington  Company.  Baltimore,  Md. — ,Tournal  boxes. 

The  A.  G.  Stiles  Anti-Friction  Metal  Co..  New  Haven,  Conn. — The 
"Stiles"  patent  car  journal  bearings  and  anti-friction  metals. 

The  Sherwin-Williams  Co..  Cleveland.  Cihio. — Samples  of  paints  and  var- 
nishes :  also  a  large  display  of  sample  boards  demonstrating  the  use  of 
surfacers,  colors  and  varnishes. 

John  Simmons  Co.,  New  York. — Steam  separators,  iron  pipes,  and  pipe 
fittings. 

'fhe  Standard  Paint  Co..  New  York. — Ruberoid  roofings.  Ruberoid  motor 
cloth.  P.  &  P.  insulation.  P.  &  B.  electrical  compounds.  S.  P.  C.  flexible  iron 
paint  and  "Flexite"  metal  preservative  paints  and  P.  &  B.  insulating  tape. 

t'rdei-wood  Tj-pewriter  Co..  New  York. — Various  types  of  the  L'nderwood 
visible  typewriting  machines. 

The'  U.  S.  Metallic  Packing  Co..  Philadelphia  and  Chicago. — Metallic 
piston  rod  and  valve  stem  packing  for  all  services,  including  both  steam  and 
gas  engines. 

The  Wfber  Railway  .Joint  Mfg.  Co.,  New  York. — Full-sized  samples  of 
the  Weber  rail  joint   for  both  steam  and  street  railroad  service. 

The  Westinghouse  Traction  Brake  Co..  Wilmerding.  Pa. — A  new  auto- 
matic air  biake  equipment  for  handling  a  motor  car  and  trailer,  combining 
the  advantages  of  automatic  application  and  straight  air-brake  release. 
Straight  aii-brake  equipment  with  automatic  application  on  emergency  and 
a  combined  straight  and  automatic  air  brake  equipment  for  electric  locomotives. 

Westinghouse  Electric  Co..  Pittsburg.  I^.  -The  Westinghouse  multiple 
unit  system  of  street  car  control,  showing  a  complete  car  equipment  operat- 
ing 2  2(10  h.  n.  motors.  M.  I",  lightning  arrester  with  apparatus  for  subject- 
ing it  to  static  bombardment  with  either  a.  c.  or  d.  c.  line  voltage,  sim- 
ultaneouslv  Impressed  over  the  terminals. 

Yale  &  Towne.  New  York. — Chain  hoists  and  blocks,  including  duplex, 
triplex  and  electric,  langing  in  capacity  from  1  to  20  tons. 


C.  G.  W.  Station  Agents'  Meeting. 


A  committee  of  employees  of  the  Chicago  Great  Western  has 
started  a  magazine  called  the  Maple  Leaf  Bulletin,  which,  it  is  hoped, 
will  And  sufficient  favor  to  become  a  permanent  medium  of  com- 
munication between  the  men  in  different  departments  and  on  dif- 
ferent divisions  of  the  company's  lines;  and  the  first  article  in  the 
first  numbeu  is  an  abstract  of  the  discussion  which  took  place  at 
a  meeting  of  about  a  hundred  officers  and  agents  at  Oelwein.  August 
6.  We  note  some  of  the  points  brought  out.  Mr.  C.  T.  Banks.  Freight 
Claim  Agent,  being  the  principal  speaker. 

Of  all  the  loss  and  damage  claims  presented,  44  per  cent,  are 
for  less  than  $5 ;  and  19  per  cent,  between  five  and  ten  dollars. 
This  indicates  that  it  is  a  great  number  of  little  things  which  makes 
the  most  trouble;  the  careless  handling  of  packages;  dropping  them 
from  cars  to  platforms;  carrying  perishable  freight  past  its  desti- 
nation, etc.  Of  over-charge  claims  67  per  cent,  are  under  $10;  being 
due  largely  to  careless  weighing  and  improper  classification.  The 
annoyance  caused  to  consignees  in  these  cases  may  be  more  costly 
to  the  road  than  the  money  loss  of  settling  the  claims.  Mr.  Banks 
impressed  upon  the  agents  the  necessity  of  promptly  reporting 
errors  and  losses,  especially  damage  to  freight  caused  by  improper 
loading  or  putting  it  into  dirty  cars.  Freight  carried  past  its  desti- 
nation should  always  be  reported,  even  if  It  is  at  once  returned. 
In  five  months  Mr.  Banks  had  paid  many  hundreds  of  dollars  for 
losses  on  account  of  damage  by  snow  and  water  getting  into  cars, 
largely  through  the  end  doors.  He  asked  the  agents  if  it  would 
not  be  practicable  to  have  fewer  and  smaller  end  doors. 

Mr.  Banks  called  attention  to  delays,  sometimes  resulting  in 
claims,  which  had  been  caused  by  holding  freight  at  junctions  wait- 
ing for  the  connecting  line  to  furnish  a  car.  Another  costly  error 
was  that  of  agents  in  failing  to  check  shippers'  errors  in  marking 
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tubs  of  butter.  If  a  tub  of  creamery  butter  goes  wrong  and  has  to 
be  sold  without  Its  trade-mark,  it  brings  about  five  cents  less  a 
pound. 


A   New  Car  for  the  Canadian  Government. 


The  accompanying  illustration  shows  the  car  "Alexandra" 
which  was  recently  delivered  by  Messrs.  Rhodes,  Curry  &  Co.,  Ltd., 
Amherst.  N.  S.,  to  the  Canadian  Government.  The  car  is  tor  the 
use  of  the  Governor  General,  and  it  is  stated  that  the  construction 
and  equipping  of  it  by  the  makers  was  more  a  matter  of  pride 
and  patriotism  than  a  money  consideration.     The  design  and  speci- 


livery;  Electric  Train  Lighting  Syndicate,  Pintsch  system  of  train 
lighting;  the  Baker  double  coil  heating  system  with  commingler; 
the  O.  M.  Edwards  sash  balance  and  trap  door  fixtures;  the  Dayton 
Mfg.  Company's  platforms,  rails  and  gates,  and  Miner  tandem  draft 
rigging. 

The  car  is  finished  throughout  with  St.  Jago  mahogany.  The 
corner  post  sheathing,  window  sills  and  sign  boards  being  solid 
and  finished  in  natural  wood;  the  interior  in  mahogany  veneers 
in  marquetry  with  tulip  and  white  holly.  The  head  linings  are 
of  veneered  whitewood.  enameled  and  highly  polished.  The  bed- 
rooms, A,  B  and  C,  are  fitted  with  all  the  modern  appliances,  in- 
cluding electric  fans,  curling  irons,  etc.     All  of  the  interior  metal 


The  Canadian  Government's  New  Car  Alexandra. 


General    Plan   of    New   Car   for   the   Canadian    Government. 


Clearance  Outline  of  New  Car  for  the  Canadian  Government. 

fications  were  furnished  by  S.  King,  formerly  Master  Car  Builder 
of  the  Government  railroads.  The  cross  section  shows  that  evi- 
dently the  tunnel  clearances  in  the  United  States  and  Mexico  were 
considered  in  designing  the  general  outline.  The  principal  dimen- 
sions are  as  follows: 


Length  over  platform    

Length  over  end  sills    

Width  over  side  sills 

End  sill  to  center  of  bolster 

Bolster    centers    

Needle  beam  centers    

Transom    centers    

Wheel   base    ' 

Total  wheel  base 


70  ft.    414  in. 
r2  ■•     0 


The  special  equipment  includes:  The  Standard  Steel  Com- 
pany's platforms;  Westinghouse  high-speed  air-brakes;  Tower  coup- 
lers;   National  hollow  brake-beams;    Pullman   system   of  water   de- 


fittings  are  of  heavy  silver  plate.  The  trucks  are  of  the  usual  six- 
wheel  type  fitted  with  36  rn.  wheels  and  with  4^4  in.  x  8  in.  journals. 
The  total  weight  of  the  car  is  about  123,000  lbs. 


Record  Discipline. 


The  following  paragraphs  are  copied  from  a  monthly  bulletin 
recently  issued  by  one  of  the  Superintendents  of  the  Galveston. 
Harrisburg  &  San  Antonio,  containing  notes  of  discipline  admin- 
istered in  the  cases  of  27  men.  It  will  be  observed  that  of  the 
items  which  we  quote,  the  first  four  are  commendatory. 


A  conductor  and  crew  found  a  bad  order  car  in  their  train  when 
leaving  a  terminal,  and,  to  avoid  delay,  set  the  car  out.  The  yard 
engine  crew  was  at  the  other  end  of  the  yard  working  on  another 
train  and  was  unavailable  for  prompt  service.  For  this  commend- 
able action,  a  conductor,  two  brakemen,  engineer  and  firemen  are 
given  suitable  credits.  Such  action  as  this  is  always  appreciated 
and  if  brought  to  notice  will  always  be  recognized. 

For  assisting  a  yardmaster  in  setting  out  a  car  in  a  terminal 
yard,  an  engineer  and  fireman  are  each  given  suitable  credits.  In 
this  case  the  switch  engine  had  been  turned  in  for  the  day,  and  a 
serious  delay  would  have  resulted  had  the  engineer  and  fireman  not 
acted  promptly. 

For  discovering  a  leak  in  an  oil  pipe  and  taking  prompt  action 
in  stopping  it,  an  engineer  and  brakeman  are  given  suitable  credits. 

For  discovering  and  reporting  a  broken  rail  in  a  switch  in  a 
terminal  yard,  a  brakeman  has  been  given  credits.  This  brakeman 
was  not  on  duty  at  the  time,  and  his  action  probably  prevented  a 
serious  accident. 

For  standing  at  and  unlocking  a  switch  while  a  train  was  pass- 
ing over  it  on  the  main  line,  a  fireman  of  a  light  engine  on  a  siding 
has  been  given  10  days'  record  suspension. 

For  reporting  sick  when  called,  a  fireman  has  been  given  a 
record  suspension  of  10  days.  Train  and  engine  employees  should 
arrange  to  notify  the  office  in  advance  of  their  inability  to  go  out. 
as  failure  to  do  so  frequently  results  in  delays  of  trains. 

For  failing  to  register  their  watches  at  terminals,  four  engi- 
neers have  been  given  a  record  suspension  of  10  days  each. 

An  agent  at  an  intermediate  station  has  been  reprimanded  for 
not  showing  the  proper  interest  in  connection  with  a  manifest  load, 
set  out  at  his  station  in  bad  order.  While  the  conductor  was  pri- 
marily at  fault,  yet  the  agent  is  likewise  to  blame  for  the  excessive 
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delay  suffered  by  the  car  in  consequence  of  his  erroneous  report. 

A  conductor  in  making  a  terminal  register  eheclv  for  his  engi- 
neer failed  to  include  thereon  the  information  that  was  necessary, 
causing  a  delay  to  his  train,  which  caused  the  engineer  to  go  back 
to  check  the  rfegister  for  himself.  This  being  his  first  offence  of 
this  kind,  the  conductor  is  given  a  reprimand. 

For  improper  handling  of  switch,  causing  derailment  of  caboose 
when  train  was  going  into  a  siding,  a  brakeman  has  been  given 
20  days'  record  suspension. 

For  going  to  sleep  after  being  called  and  causing  delay  of  25 
minutes  to  an  important  freight  train,  two  brakemen  have  been 
given  10  days'  record  suspension  each. 


A   New  Spring   Draft  Gear. 


A  lot  of  30-ton  box  cars  recently  built  for  the  Missouri  Pacific, 
and  another  lot  ot  equal  capacity  refrigerator  cars  built  for  the 
St.  Louis  Refrigerator  Company,  are  equipped  with  a  new  type  of 
spring  draft  gear,  drawings  of  which  are  shown  herewith.  As  will 
be  seen,  the  gear  extends  back  of  the  body  bolster,  the  object  being 
to  have  the  pulling  and  buffing  stresses  come  directly  against  the 
body  bolster  and  by  it  transmitted  to  all  of  the  sills  of  the  under- 
frame.  The  design  illustrated  is  for  use  with  a  separable  body  bol- 
ster. The  draft  sills,  which  are  cast  steel,  are  7  ft.  2'..  in.  long 
and  pass  through  and  are  bolted  to  the  body  bolster.  When  a 
solid  bolster  is  used  the  draft  sills  are  cast  in  two  parts  and  bolted 
to  the  bolster  in  the  front  and  rear. 

Between  the  draft  arms,   in   front  of  and  bearing  against   the 


company  reports  increasing  shipments  of  agricultural  products.  The 
working  expenses  were  51  per  cent,  of  the  earnings.  The  net  earn- 
ings were  about  $200,000  gold,  five-eighths  of  which  were  applied  to 
a  renewal  fund. 


The  railroad  from  Pekin  south  to  Hankow,  which  a  Belgian 
company  is  building,  is  so  far  advanced  that  there  is  talk  of  open- 
ing it  through  next  November.  To  celebrate  that  event  suitably, 
and  doubtless  to  secure  the  highest  official  approval  of  this  innova- 
tion by  the  foreign  devils,  the  company  has  had  manufactured  in 
France  and  Belgium  a  passenger  train  for  the  special  use  ot  the 
dowager  empress,  which  is  said  to  be  something  magnificent. 


The  Austrian  Prime  Minister  announced  to  the  Parliament  July  7 
that  the  government  purposes  to  take  over  the  property  of  three  of 
the  great  railroad  companies  of  the  country  to  add  to  the  State  sys- 
tem, and  eventually  a  fourth:  and  that  in  submitting  a  bill  to  effect 
this  he  would  also  submit  a  plan  for  the  reorganization  of  the  State 
railroad  administration  The  present  State  system  consists  largely 
of  comparatively  unprofitable  lines.  The  three  systems  which  it  is 
now  proposed  to  acquire  are  the  oldest  and  most  important  in  Austria. 


The  German  railroads — whose  fixed  year  begins  with  April — on 
about  three-fourths  of  the  mileage,  earned  in  the  three  months  ending 
with  June,  nearly  6  per  cent,  more  from  passengers  and  nearly  4  per 
cent,  more  from  freight  than  last  year.  French  railroads,  which  had 
a  somewhat  unfavorable  business  last  year,  show  about  2  per  cent, 
increase  in  earnings  this  year.     The  Austrian  railroads  have  almost 
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The    Busch-Wack   Draft    Gear. 


bolster,  is  a  buffer  block  of  oak,  reinforced  on  the  end  by. a  wear 
plate.  A  tail  bolt  passes  through  the  coupler,  follower,  spring,  wear 
plate  and  into  the  buffer  block.  The  follower  plates  move  in  chan- 
nel slides,  keeping  the  spring  and  tail  bolt  in  alinement. 

The  rear  spring  has  a  small  buffer  block  between  it  and  the 
bolster.  Connection  is  made  from  the  coupler  to  this  spring  by  two 
draft  rods  attached  to  keys  through  the  coupler  shank  and  back  of 
the  spring  respectively. 

The  principal  claims  regarding  this  gear  are:  Distribution  of 
stresses  avoiding  shearing  and  breaking  of  bolts,  couplers,  sills, 
etc.;  saving  in  repairs  and  reduction  of  maintenance  cost;  greater 
ease  in  rounding  curves  and  therefore  reduced  rail,  wheel  and 
truck  wear;  reduced  delays  in  transit;  ease  of  application.  It  is 
made  by  the  Busch-Wack  Draft  Gear  Co.,  St.  Louis,  Mo. 


exactly  the  same  earnings  as  last  year  (i^  per  cent.  more). 
ga:y  earnings  increased  31,2  per  cent. 


The  Russian  Minister  of  Transportation  reports  that  at  the 
end  of  1904  the  total  length  of  railroad  open  for  traffic  in  the  empire 
(not  including  the  Chinese  Eastern)  was  32,650  miles,  an  increase 
of  240  miles  during  the  year.  At  that  date  there  were  also  3,907 
miles  under  construction,  and  on  792  miles  of  this,  trains  were  run- 
ning, though  not  fully  open  for  public  traffic.  Charters  had  been 
granted  for  2.076  miles  more.  The  gross  earnings  were  about  2  per 
cent,  less  in  1904  than  in  1903. 


Foreign  Railroad  Notes. 


They  have  had  a  regular  head-on  collision  in  Prnssia,  which 
killed  14  people — an  almost  unheard-of  occurrence  there.  A  train 
was  going  in  one  direction  in  two  sections.  After  the  first  section 
had  passed  a  station,  the  agent  signalled  a,  train  which  it  met  there 
to  go  ahead  directly  toward  the  second  section.  They  met  on  a 
curve  where  the  enginemen  barely  had  time  to  set  the  brakes  before 
they  struck. 


The  French  have  completed  515  miles  of  railroad  in  Indo-China, 
mostly  in  Tong-King.  The  building  of  some  1,900  miles  was  author- 
ized by  the  French  Parliament  in  1S9S.  The  principal  line,  from 
Hanoi  up  the  valley  of  the  Red  river  to  the  Chinese  border  at  Laokai 
was  to  be  done  last  April,  but  the  country  is  so  unhealthy  that  the 
natives  would  not  work  there,  and  it  was  necessary  to  import 
Chinese,  who  seem  willing  to  work  anywhere.  Sixty  miles  of  this 
line  remain  to  be  completed. 


The  Shantung  Railroad  (the  German-Chinese  line)  for  the  seven 
months  from  its  completion,  June  1,  1904,  to  the  end  of  the  year 
earned  gross  $1,246,037  Mexican,  equivalent  to  a  little  less  than  half 
that  sum  in  gold.  During  the  year  558,868  passengers  and  179.270 
tons  of  freight  were  carried.    The  freight  was  largely  coal,  but  the 


In  Germany,  as  in  England,  when  grouse  shooting  opens  (Aug.  9), 
an  immense  holiday  traffic  begins,  making  it  very  difiicult  to  handle 
the  traffic,  and  especially  the  baggage.  To  help  in  this  latter  matter, 
a  train  of  baggage  exclusively  was  dispatched  from  Dusseldorf  to 
Erfurt  and  another  from  Cologne  to  Hamburg,  and  passengers  were 
invited  to  forward  their  baggage  by  these  trains  before  starting 
themselves,  being  assured  that  in  such  case  they  would  find  it  on 
arrival  at  their  destination,  which  would  be  much  less  certain  if 
they  had  it  labeled  for  the  passenger  trains  on  which  they  started 
themselves. 
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Fbidat,  October  13,  1905. 


The  criticisms  made  in  these  columns  of  forced  violations  of 
the  law  by  public  officers,  and  of  the  proposition  to  entrust  rate 
making  to  the  Interstate  Commerce  Commission,  should  not  be 
misunderstood  to  mean  that  government  control  of  rates  is  not  de- 
sirable. It  is  Government's  right,  and,  when  necessary,  it  is  its 
duty.  It  seems  to  us  that  a  strict  enforcement  of  the  present  laws 
would  be  for  the  benefit  of  the  public  and  of  the  railroads  to  such 
a  degree  that  we  should  properly  do  this  much  before  enacting  new 
laws.  Perhaps  it  is  trite  to  again  say  that  the  interests  of  the 
public  and  of  the  railroads  are  identical.  Three  years  ago  in  his 
message  to  Congress  President  Roosevelt  said: 

"It  must  not  be  forgotten  that  our  railways  are  the  arteries  through 
which  the  commercial  lifeblood  of  this  nation  flows.  Nothing  could  be 
more  foolish  than  the  ei:actment  of  legislation  which  would  unneces- 
sarily interfere  with  the  development  and  operation  of  these  commercial 
agencies." 

This  is  broad-minded  and  statesmanlike.  A  candid  expression 
of  a  kind  that  we  have  learned  to  expect  from  this  President  of 
great  qualities,  who  is,  we  believe  deservedly,  the  most  popular 
man  in  the  world.  But  no  one  is  perfect,  and  the  legislation  upon 
which  he  seems  determined  is  not  at  all  consistent  with  his  own 
principles.  His  attention  should  be  called  to  the  needs  of  the  rail- 
roads, which  are  surely  in  this  one  respect  exactly  in  accord  with 
the  interests  of  the  public.  These  needs  are  (1)  protection  from 
each  other.  They  could  protect  themselves  from  each  other  by 
means  of  traffic  agreements  or  by  pooling,  but  both  of  these  methods 
have  been  declared  unlawful,  and  therefore  they  need  the  protec- 
tion of  the  law.  ( 2 )  Protection  from  the  shippers.  Freight  rates 
are  now  largely  made  by  the  shippers,  and  the  big  shippers  get 
rates  at  the  expense  of  the  small  shippers.  The  law  is  not  enforced. 
Because  of  this  non-enforcement  of  the  law,  the  railroads  are  so 
suspicious  of  each  other  that  they  are  quick  to  suspect  rebates  given 
by  another.  For  example,  a  large  shipper  at  a  competitive  point 
demands  a  lower  rate  than  that  given  to  others.  It  is  refused  by 
all  competitors.  Then  the  large  shipper  concentrates  his  shipments 
on  one  line,  paying,  of  course,  the  full  rate.  The  other  companies 
soon  look  upon  this  as  conclusive  evidence  that  that  line  is  cutting 
the  rates,  and  they  feel  bound,  in  order  to  protect  their  stockholders. 
to  give  the  large  shipper  a  lower  rate  and  get  their  share  of  the 
business.  Nothing  in  the  proposed  legislation  meets  the  needs.  It 
is  rather  that  which  the  President  has  expressly  condemned;  namely, 
legislation  "which  would  unnecessarily  interfere  with  the  develop- 
ment and  operation"  of  the  railroads. 


"Instructions  have  been  posted  on  several  divisions  of  the  Peunsylvanhi 
and  will  probably  be  made  effective  on  the  entire  system  east  of  I'ittsburg. 
that  the  practice  of  exchange  of  signals  by  the  enginemen  and  firemen,  which 
has  long  been  customary  and  is  generally  observed  by  all  engine  crews, 
though   not   strictly   enforced,    shall    hereafter   be   compulsory.       This    is    said 


to  be  the  direct  outcome  of  the  recent  accident  at  Paoli.  Riding  with  any 
careful  engine  crew  one  observes  that  if  the  engineman  sees  the  signal  first 
he  calls  out  "white."  "green"  or  "red."  as  the  case  may  be,  and  this  is 
repeated  by  the  fireman  ;  and  rice  rrrsa  if  the  signal  is  on  the  left-hand  side. 
The  new  instructions  are  that  the  engine  crews  shall  be  scrupulously  careful 
thus  to  call  out  the  signals  and  this  will  be  done,  except  in  the  obviously 
impossible  ease  when  the  fireman  is  firing." 

It  is  desirable  that  such  an  order  be  issued  and  much  more  de- 
sirable that  the  superintendent  who  issues  it  shall  take  pains  to 
learn  how  fully  it  can  be  carried  out.  The  theory  of  oral  commu- 
nication between  engineman  and  fireman  is  favored  by  many  rail- 
road officers,  but  of  the  results  in  practice  we  know  little.  The  "ob- 
viously impossible"  proviso,  when  the  fireman  is  busy,  deters  many 
from  trying  to  enforce  such  a  rule,  and  it  is  commonly  left  to  the 
fireman  and  the  engineman  to  decide  when  it  is  and  when  it  is 
not  impossible  for  the  fireman  to  look  for  a  signal  and  "holler"  its 
indication  to  the  engineman.  Observations  made  two  years  ago  on 
the  Pennsylvania  Lines  West  of  Pittsburg  give  us  some  facts  to 
work  on.  A  competent  inspector  rode  in  the* cab,  and  using  a  stop- 
watch, showed  that  on  some  engines  the  feeding  of  the  flre — count- 
ing from  the  time  the  operation  was  begun  until  the  fireman  had 
returned  to  his  seat — occupied  only  10  per  cent,  of  the  fireman's 
time,  while  on  the  largest  engines  it  took  no  more  than  19  per  cent. 
If  these  figures  hold  true  generally,  which  from  personal  observa- 
tion— without  a  stop-watch — seems  to  admit  of  some  doubt,  it  should 
be  possible  for  any  fireman  to  observe  and  communicate  to  the  en- 
gineman the  position  of  all  signals,  except  in  yards  with  very  fre- 
quent signal  indications.  The  cases  in  which,  if  at  all,  it  is  most 
probable  that  the  observed  percentages  of  ihe  time  spent  in  actual 
firing  are  too  small,  are  on  heavy  grades,  which  the  inspector  found 
affected  the  fireman's  labor  quite  as  much  as  the  size  of  the  engine. 
On  up  grades,  however,  the  danger  of  accident  from  over-running  a 
signal  is  less  than  anywhere  else,  and  if  necessary  the  fireman's 
check  on  the  signals  might  here  be  dispensed  with.  Unless,  in  tact, 
it  can  be  fairly  proved  on  any  given  division  that  the  fireman  is 
never  obliged  to  attend  so  continuously  to  his  fire  that  he  cannot 
take  a  look  ahead  on  approaching  a  signal — and  at  night,  when  the 
glare  of  the  fire  temporarily  blinds  his  eyes,  he  has  a  pretty  strong 
argument  against  serving  as  lookout  man — we  must  either  trust 
to  his  judgment  and  discretion  or  else  give  specific  instructions  con- 
cerning every  signal.  As  firemen's  minds  and  consciences  must 
in  most  cases  have  long  and  patient,  training  before  their  judgment 
can  be  trusted  in  a  matter  of  this  kind,  the  logical  way  out  of  the 
dilemma  is  to  make  a  list  of  all  the  signals  on  the  run  and  order 
that  certain  ones  shall  be  duly  sighted,  every  trip,  even  if  the  fire 
has  to  be,  for  the  moment,  neglected.  This  is  what  firemen  do  now, 
at  some  signals,  where  the  fire  duty  is  not  pressing.  The  question 
is.  can  such  a  rule  be  prescribed  concerning  all  signals,  or  nearly 
all?     We  hope  so,  but  most  important,  let  inspection  show  whether 
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or  not  such  an  order  can  be  faithfully  carried  out  in  all  cases  at 
all  times.  Accidents  are  rarely  caused  by  the  lack  of  good  rules, 
but  nearly  always  by  a  sporadic  failure  to  obey  a  rule. 


Progress  in  the  design  of  solid  or  ballasted  bridge  floors  is  ex- 
emplified to  good  advantage  in  the  track  elevation  work  in  Chicago. 
Most  of  the  advance  that  has  been  made  has  resulted  from  the 
efforts  of  the  engineers  to  produce  a  solid  bridge  floor  design  that 
would  combine  satisfactorily  the  qualities  of  water-tightness, 
preservation  of  the  metal  work,  and  noiselessness.  With  one  or  two 
exceptions,  all  of  the  designs  used  up  to  the  present  employ  steel 
as  the  foundation  for  the  floor.  Upon  this,  in  square-trough,  V-sec- 
tion,  plate,  or  some  such  form,  have  been  placed  preservative  and 
water-proofing  materials,  over  w-hich  the  ballast  is  spread.  But  a 
bridge  engineer  concerned  in  this  track  elevation  work  recently 
made  the  statement  that,  with  one  exception,  he  knew  of  no  case 
where  absolute  water-tightness  had  been  secured  with  any  of  the 
designs  in  use.  The  amount  of  deterioration  of  the  steel  is  not  yet 
known,  sufficient  time  not  having  elapsed  to  demonstrate  the  effects 
of  deteriorating  influences:  but  in  cases  where  re-protection  has  been 
necessary  the  work  has  been  costly.  The  use  of  reinforced  concrete 
for  solid  bridge  floors  is  new,  but  experience  with  it  during  the  past 
two  or  three  j'ears  has  been  quite  satisfactory  and  encouraging.  An 
experimental  floor  of  this  sort  was  tried  by  the  Chicago  &  Western 
Indiana  in  its  track  elevation  in  the  latter  part  of  1903.  It  stood 
the  test  of  the  following  winter  so  w^ell  that  it  was  adopted  as 
standard.  Other  floors  put  in  since  that  time  have  shown  the  zame 
good  results.  The  plan  is  simple,  corrugated  steel  bars  being  placed 
on  top  of  the  I-beams  and  about  4  in.  of  wet  concrete  applied.  The 
concrete  projects  below  the  tops  of  the  I-beams  about  1  in.  and  a 
concrete  fillet  is  formed  next  to  the  girder  web.  These  reinforced 
concrete  floors  have  been  treated  to  the  same  protective  covering 
as  was  given  to  this  road's  previous  design  of  timber  deck,  but  this 
has  been  merely  a  precautionary  measure  to  make  their  tightness 
doubly  sure.  The  Chicago.  Milwaukee  &  St.  Paul  and  the  Burling- 
ton have  designs  quite  similar  to  this.  The  former  began  its  use 
in  its  1905  track  elevation  work,  and  the  Burlington  put  in  some 
floors  a  year  ago.  For  a  girder  and  I-beam  floor  construction  it 
seems  about  the  simplest  and  most  satisfactory  system  that  has 
been  tried.  It  seems  that  in  some  form  of  reinforced  concrete  design 
is  to  be  found  the  solution  of  the  problem  that  has  been  bothering 
for  so  long,  for  in  it  are  contained  the  qualities  that  hitherto  have 
been  sought.  As  indicative  of  the  present  trend  in  that  direction. 
one  Chicago  road,  which  has  been  a  pioneer  in  reinforced  concrete 
designs,  contemplates  a  radical  departure  in  its  bridges  for  some 
track  elevation  lately  begun.  Instead  of  a  girder  and  I-beam  floor 
construction,  massive  reinforced  concrete  slabs  will  be  used.  The 
only  stee!  work  will  be  the  columns  and  cross  girders  for  supporting 
the  decks,  and  it  is  understood  that  the  estimate  shows  a  consider- 
able saving  over  steel'  construction. 


THE  CORONER'S  PRIVATE  CAR  AND  THE  PACKER'S  PRIVATE 
FREIGHT  TRAIN, 


A  Coroner  in  a  railroad  shop  town,  where  heavy  material  and 
machinery  are  handled  by  many  men,  and  lives  are  occasionally  lost 
by  somebody's  carelessness,  has.  if  he  is  an  advanced  thinker,  a 
power  to  compel  violations  of  the  Interstate  Commerce  law  quite 
like  that  of  the  President  of  the  United  States.  It  is  like  although 
it  is  less.  A  railroad  officer  gives  exact  details,  with  the  assurance 
that  it  is  simply  typical,  of  the  following  incident: 

A  Coroner  wrote  asking  for  passes  for  himself  and  family  for 
a  summer  vacation  trip.  The  clerk,  who  received  the  letter,  did 
not  answer  it  but  filed  it  alphabetically  where  similar  foolish  appli- 
cations were  kept.  The  Coroner  wrote  another  letter  in  a  tone  to 
■which  the  experienced  clerk  was  not  unaccustomed,  and  this  was 
put  with  the  General  Manager's  morning  mail.  The  General  Man- 
ager replied  at  once,  enclosing  the  passes  asked  for.  expressing 
his  pleasure  in  doing  so  and  asking  the  Coroner  to  address  him 
personally  for  any  future  "courtesies." 

The  gap  between  the  President  of  the  United  States  and  a  vil- 
lage Coroner  is  considerable,  but  it  is  filled  with  a  long  line  of  of- 
ficers, national,  state  and  munitipal.  with  varying  degrees  of  power 
to  compel  violations  of  the  Interstate  Commerce  law.  In  these  col- 
umns two  weeks  ago  a  somewhat  detailed  account  was  given  of 
the  President's  demand  for  a  special  train^  free,  when  he  traveled 
with  his  friends.  This  has  been  re-published  or  discussed  by  all 
of  the  important  daily  newspapers  in  this  country  as  if  it  were 
an  entirely  new  condition,  instead  of  one  which  has  prevailed  for  a 


generation,  and  is  familiar  to  every  railroad  president  and  manager. 
Too  frequently,  the  conclusion  is  drawn  that  Congress  should  appro- 
priate J25,000  or  $50,000  for  a  presidential  train,  its  equipment  and 
the  cost  of  hauling  it.     The  New  York  Sun  says: 

•In  the  matter  of  his  travels  it  cannot  but  be  humiliating  to  him,  and 
ought  to  be  to  the  Tnited  States,  that  he  must  approach  railroad  companies 
in  forma  paiipciin  and  billet  himself  upon  them.  He  and  they  are  forced  to 
a  violation  of  the  Interstate  Commerce  law.  which  appears  to  be  the  chief 
palladium,  and  onl.v  genuine  aegis  of  libert.v  in  these  da.vs.  This  must  be 
disagreeable  to  him.  and  even  the  railroad  managers,  black  as  their  profes- 
sional naggers  and  pursuers  admit  them  to  be,  may  have  their  feelings  and 
at  least  some  penumbra  of  rights.  The  president  of  a  railroad  has  his  pri- 
vate car.  The  President  of  the  T'niled  States  should  travel  at  the  expense 
of  the  United  States,  and  not  at  that  of  the  railroads.  The  President's 
train  should  be  composed  of  all  steel  cars,  solid,  practically  indestructible. 
It  should  contain,  at  any  rate,  a  combinatit>n  baggage  car,  dining  car,  a 
sleeping  car,  and  a  private  parlor  or  saloon,  car,  with  an  observation  end. 
Its  fittings  and  decorations  should  be  in  the  best  taste,  in  other  words,  not 
exactly  according  to  Pullmanian  canon.  The  President  should  be  sate  and 
comfortable  :  and  even  the  ditfieult  boon  of  occasional  privacy  should  not  be 
denied  him.  " 

This  proposed  remedy  for  a  great  evil  would  be  amusing  if  it 
were  not  so  pitiful.  Would  any  one  seriously  propose  to  stop  felony 
by  singling  out  one  felon  and  paying  him  such  a  salary  as  would 
put  him  out  of  reach  of  temptation  to  commit  felony?  There  are 
congressmen,  governors,  legislators,  mayors,  justices  of  the  peace, 
assessors,  office  holders  and  politicians  generally,  and  coroners — 
don't  forget  the  coroners — nearly  all  of  whom  have  powers-,  and 
many  of  whom  exercise  them,  to  get  exceptional  favors  from  rail- 
roads. The  coroner's  function  in  this  connection  is  peculiarly  fasci- 
nating. With  only  a  slight  bias,  his  investigation  of  a  fatal  acci- 
dent may  make  many  thousand  dollars — sometimes  hundreds  of 
thousands — difference  in  the  amount  for  which  the  company  is 
mulcted.  He  may  so  deal  with  the  dead  as  to  make  a  snap  for  the 
living.  Ghastly  and  bland  he  looks  forward  to  a  cheap  summer 
trip — perhaps  with  his  friend  the  undertaker  as  his  guest  if  the 
company  "treats  him  right." 

The  logic  of  the  proposed  remedy  is  inevitable.  If  the  Presi- 
dent's lawlessness  in  the  past  is  to  be  condoned  by  cash  payments 
in  the  future;  if  Congress  supports  his  "unalterable  determination" 
— repeated  last  week  as  a  reply  to  his  exposure — to  control  rail- 
road rates  charged  to  all  except  himself;  if  the  present  righteous 
law  tor  treating  all  alike  continues  to  be  enforced  only  sporadically; 
if  favored  rebaters  and  solicitors  of  rebates  are  to  be  let  alone — 
then  by  all  means  let  the  remedy  be  extended  to  others  than  the 
President.  Let  each  Senator  and  member  of  Congress  and  others  all 
along  down  to  the  coroner  have  a  special  car.  This  courtesy  to 
the  coroner  will  appeal  to  every  one.  When  all  this  is  done,  when 
with  clean  hands  and  a  disinfected  conscience  the  officers  of  Govern- 
ment make  a  new  law  giving  the  Interstate  Commerce  Commission 
authority  to  make  changes  in  rates,  effective  until  over-ruled  by  the 
courts  ( and  every  important  decision  of  this  Commission  thub  far 
appealed  has  been  reversed  by  the  Supreme  Court ) ,  what  is  the  re- 
sult? We  have  simply  shifted  this  responsibility  from  those  who 
are  vitally  interested  in  making  transportation  cheap  to  a  committee 
of  inexperienced  and  not  necessarily  able  men. 

Assuming  that  all  railroad  officers  are  morally  bad  and  that  all 
Interstate  Commerce  Commissioners  are  good,  nevertheless  the  officer 
has  professional  reputation  at  stake.  Unless  he  serves  the  commu- 
nity well,  builds  up  the  industries  along  his  line  and  helps  so  far 
as  he  can  to  make  his  customers  well-to-do.  and  so  increase  his  com- 
pany's earnings,  he  loses  his  job.  His  profession  is  one  in  which  this 
talent  is  in  high  demand  and  better  paid  than  in  almost  any  other 
profession.  If  five  men.  political  appointees,  can  do  this  work  better 
and  serve  the  public  better  than  thousands  of  picked  men  trained  for 
the  work,  then  the  proposition  may  be  justified,  but  it  would  have 
no  effect  in  checking  present  rebates  and  discriminations  forced  on 
the  railroads. 

The  logical  sequence  of  the  remedy  proposed  would  seem  to  be 
an  extension  of  the  original  one:  Let  not  only  the  President  and 
the  coroner  have  his  private  car.  but  extend  the  courtesy  of  free 
freight  trains  to  the  packer  and  the  pipe  line  owner — to  every 
man  and  corporation  who  has  power  to  dictate  to  the  railroads. 


Anomalous   Electric   Railroad    Returns 


Heretofore  we  have  had  occasion  to  point  out  infirmities  of  the 
Railroad  Commission  of  Connecticut,  especially  in  its  attitude  toward 
the  electric  railroad  companies  of  the  State.  That  commission  is  a 
"political"  body  and  but  recently  has  been  made  entirely  partisan  in 
its  composition.  Vested  with  large  powers  over  electric  railroads, 
particularly  as  to  capitalization,  it  has  never  exercised  them.  It 
has  had  no  definite  policy.  Its  returns  have  been  meagre  and  de- 
fective, and  there  have  been  serious  and  palpable  flaws  affecting 
even    the    simple    computations;    and    its    recommendations    to   the 
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State  legislature  have  been  few  and  its  influence  on  law-making 
almost  nothing.  As  a  result  one  finds  in  the  State — counting  in  a 
few  gas  and  electric  light  companies  merged  with  the  electric  rail- 
roads— the  enormous  capitalization  in  stock  and  debt  of  $86,612  a 
mile  as  stated  in  the  last  annual  Commission  report,  and  a  variation 
of  cost  ranging  between  $15,000  and  $165,000  a  mile.  In  the  case  of 
many  of  the  lines  all  the  capital  stock  is  water  and  a  considerable 
percentage  of  the  bonds  also,  the  roads  having  been  built  on  the 
"bond  and  bonus"  plan. 

By  contrast,  if  we  turn  to  the  sister  State  of  Massachusetts,  we 
find  a  commonwealth  not  only  careful  and  advanced  in  electric  rail- 
road law-making  but  a  Commission  very  strict  in  the  practical 
application  of  the  statutes.  We  discover  there  a  Commission  non- 
political  in  character,  with  definite  policies,  alert,  progressive,  mak- 
ing very  full  and  informative  returns,  so  potent  in  statute  making 
that  its  recommendations  have  almost  the  force  of  law  and  enforcing 
the  rule  of  replacement  value  in  capitalization.  To  use  its  own 
words  in  its  last  annual  report:  "In  no  case  has  there  been  an 
issue  of  stock  or  bonds  in  excess  of  the  fair  cost  of  the  railroad 
property."  One  of  the  most  vivid  indices  of  the  result  is  an  electric 
railroad  capitalization  of  Massachusetts  in  stock  and  debt  of  but 
$50,295  per  mile,  compared  with  $86,612  in  Connecticut,  as  stated — 
and  this  in  a  commonwealth  that  includes  the  City  of  Boston,  with 
its  great  suburban  population  and  a  commonwealth  the  cost  of  whose 
urban  railroads  in  actual  and  honest  cost  of  construction  undoubt- 
edly far  exceeds  the  same  cost  in  Connecticut. 

What  would  be  the  natural  inference  from  such  a  contrast  of 
financial,  statutory  and  administrative  conditions?  In  Connecticut 
we  should,  of  course,  infer  receiverships,  staggering  railroad  corpora- 
tions, fiscal  decrepitude;  in  Massachusetts,  prosperity,  dividends  for 
stockholders  and  a  strong  tendency  toward  new  construction.  In 
fact,  on  the  face  of  the  returns,  one  finds  almost  exactly  the  reverse. 
Last  year  out  of  i4  operating  roads  in  Massachusetts  30  failed  to 
earn  expenses  and  fixed  charges;  only  25  paid  dividends  and  only  14 
earned  them  during  the  year,  and  but  10  companies  have  properly 
earned  and  paid  a  dividend,  during  the  last  five  years,  of  at  least 
5  per  cent.  Five  companies  have  been  in  the  hands  of  receivers. 
In  Connecticut,  on  the  other  hand,  the  returns  since  the  beginning 
of  the  trolley  "boom"  some  12  years  ago  show  that,  out  of  some  35 
original  lines  only  one  has  gone  through  bankruptcy  or  defaulted 
in  interest — and  in  that  case  because  of  an  unprofitable  contract 
with  a  large  connecting  and  urban  company  rather  than  from  actual 
lack  of  earning  power.  In  the  formal  Connecticut  list  last  year  26 
companies  appeared  in  the  report  of  the  commission  of  the  State. 
Of  these  several  were  practically  consolidated  with  larger  companies 
and  the  26  are,  in  fact,  reduced  now  by  consolidations  to  some  13. 
But  allowing  for  dividends  hidden  by  consolidations  last  year  10  out 
of  the  26  paid  dividends  as  compared  with  25  out  of  74  in  Massachu- 
setts. Last  year  in  Massachusetts  main  track  mileage  increased  but 
about  34  miles  and  in  Connecticut  about  58  miles. 

Returns  so  anomalous  and  which,  on  their  superficial  face,  seem 
to  set  at  naught  all  theories  of  fiscal  sanity  in  electric  railroad  devel- 
opment require  explanation.  In  the  list  of  qualifying  facts  stands  first 
the  comparative  ratio  of  consolidation.  This  has  been  fairly  ex- 
tensive in  Massachusetts — where.,  for  example,  there  were  five  con- 
solidations during  the  last  year  covered  by  the  State  Commission's 
report.  But.  if  we  may  use  the  phrase,  it  "cuts  no  ice"  compared 
with  the  extent  of  consolidation  in  Connecticut.  In  the  lat- 
ter stata.  as  explained,  some  35  originally  independent  companies. 
have  now  been  reduced  to  about  a  dozen.  One  large  corporation, 
itself  controlled  by  the  United  Gas  Improvement  Company  of  Phila- 
delphia, owns  the  trolley  systems  of  the  cities  of  Norwalk,  South 
Norwalk,  Bridgeport,  Derby,  Ansonia,  Waterbury  and  New  Britain, 
Another  corporation  controlled  by  the  New  Haven  (steam)  railroad 
company  has  the  systems  of  Stamford,  New  Haven,  Hartford.  Meri- 
den.  Middletown,  Willimantic,  Norwich,  New  London  and  Putnam. 
On  a  rough  estimate  three-quarters  of  the  trolley  plants  and  a  larger 
ratio  of  earning  capacity  of  the  Connecticut  electric  railroads  are 
vested  in  two  corporations.  Just  as  in  the  history  of  steam  roads; 
the  result  has  been  protective,  fiscally  speaking.  Earnings  of  strong 
trolley  roads  have  "washed"  the  earnings  of  weak  ones,  the  big 
corporation  standing  as  a  kind  of  guarantee  for  all.  The  infirm 
trolley,  which  has  found  asylum  in  the  swift  consolidation  of  Con- 
necticut, has  gone  to  the  receiver  under  the  progress  of  slower  con- 
solidation in  the  sister  State.  The  same  rule  holds  true  as  to  the 
disparity  in  construction.  The  large  controlling  company,  at  a  time 
when  immediate  and  profitable  trolley  territory  seems  exhausted 
has  the  money  for  extensions — the  returns  of  which  may  be  some- 
what remote — at  a  time  when  private  capital  shrinks  from  the' 
venture.  The  big  proprietary  company,  in  other  words,  often  sees 
opportunity   with   keener,   more   far-sighted   and   wider  vision. 

Again,  as  against  the  paradox  of  the  returns,  is  to  be  set  the 
presumptively  better  public  service  of  the  average  electric  railroad 
in  a  State  where  the  railroad  commission  is  efficient  and  public 
complaints  are  thrust  home.  Thus  the  cost  of  operation  in  Connecti- 
cut is  $4,797  per  mile.  In  Massachusetts  it  rises  to  $7,145  jjer  mile; 
and,  even  allowing  for  high  cost  of  operation  in  Boston,  the  disparity 


remains  great  enough  to  be  significant.  Making  a  similar  compari- 
son in  somewhat  different  form  Massachusetts  electric  railroads 
return  a  percentage  of  operating  expense  to  gross  earnings  of  70.20 
per  cent.;  those  of  Connecticut  66.75  per  cent.  The  latter  is  probably 
the  better  test  of  the  two  as  it  leaves  in  the  form  of  a  ratio  the 
larger  earnings  of  the  Boston  lines  as  connoted  with  larger  operating 
cost.  How  equipment,  including  particularly  character  and  condi- 
tion of  cars,  compares  in  the  two  States  would  undoubtedly  shed 
further  light  on  the  anomaly  of  the  returns  if  it  could  be  figured 
out.  All  that  can  be  said  is  that  it  is  one  of  the  obscure  factors  to 
be  reckoned  in  with  the  presumptions  in  favor  of  the  commonwealth 
that  enforces  the  more  sharply  the  principles  of  public  necessity 
and  convenience. 

Finally  another  feature  of  the  Massachusetts  returns  both  abso- 
lute and  comparative  is  to  be  noted.  It  has  been  a  State  in  which, 
with  its  great  centralities  of  population  east,  say,  of  Worcester,  elec- 
tric enterprise  has  been  peculiarly  alluring  and  its  territorial  oppor- 
tunities at  first  were  very  large.  As  against  the  initial  rush  into 
those  enterprises  a  decade  ago  a  strong  railroad  commission  could 
do  a  good  deal  but  it  could  not  do  everything.  It  could  enforce 
honest  capitalization  and  check  the  inflation  tactics  of  syndicates 
inside  the  State  as  well  as  outside;  it  could  not  make  over  fiscal 
human  nature  and  prevent  rash  enterprises  of  men  who  were  willing 
to  risk  their  money.  The  outcome  shows  that  there  were  a  good 
many  investors  of  that  stamp  who  would  have  been  much  more 
numerous  and  the  results  correspondingly  disastrous  if  the  policy  of 
the  Commission  had  been  lax.  When  history  is  thus  added  to  an 
exceptional  local  situation  and  both  are  joined  with  other  facts 
whicii  we  have  enumerated  the  anomaly  in  the  returns  of  two 
divergent  New  England  States,  ceases  to  be  such;  and,  incidentally, 
we  get  some  fresh  hints  as  to  the  importance  of  looking  deeper 
than  the  face  of  railroad  Commission  returns. 


Chicago  &  Alton. 


The  Chicago  &  Alton  is  one  of  the  oldest  and  best  known  of 
the  Chicago  granger  railroads.  It  has  the  rare  distinction  of  not 
having  passed  through  receivership  or  foreclosure  since  the  civil 
war.  In  1862,  the  Chicago  &  Alton  Railroad  purchased  at  foreclosure 
sale  the  St.  Louis,  Alton  &  Chicago,  which  then  ran  from  Chicago 
to  St.  Louis.  When,  in  1879.  a  Kansas  City  connection  was  acquired, 
the  property  was  considered  complete  by  its  owners,  who  refused 
to  participate  in  the  mania  for  extension  in  the  late  '80s,  when 
granger  railroads  in  particular  were  building  thousands  of  miles  of 
new  line.  When  1893,  wifn  its  railroad  disasters,  came,  this  policy 
seemed  to  have  been  a  successful  one.  The  companies  which  had 
been  concerned  most  largely  in  extending  their  lines  (some  of  them 
had  added  2.000  miles  in  a  year)  fell  into  financial  ditflculties.  The 
Atchison  and  the  Union  Pacific  went  into  bankruptcy.  The  Mis- 
souri Pacific  was  saved  only  by  personal  advances  of  its  directors, 
"the  Gould  pride."  as  it  has  been  called.  The  St.  Paul,  the  North- 
western, the  Burlington,  and  others,  suspended  or  reduced  divi- 
dends. All  this  time  the  Chicago  &  Alton  continued  uninterruptedly 
its  8  per  cent,  dividends  on  its  common  and  preferred  shares. 

It  was  only  in  the  revival  of  business  after  1896.  following  the  de- 
pression, that  the  failure  of  the  non-expansion  policy  came  into 
sight.  In  1899,  when  most  roads  were  very  greatly  increasing  their 
gross  earnings  over  the  lean  years,  the  gross  earnings  of  the  Chicago 
&  Alton  were  less  than  in  1893,  1892,  1891,  1888,  1885  or  1882.  Net 
earnings  were  also  less  than  in  a  number  of  previous  years. 
These  were  vital  facts  for  the  management  to  face  and  re- 
quired prompt  action,  which  was  taken  in  the  reduction  of  divi- 
dends on  the  two  classes  of  stock  to  7  per  cent,  in  June,  1897.  This 
was  at  a  time  when  western  crops  were  exceptionally  good  and 
when  neighboring  and  competing  roads  were  enjoying  heavy  gains 
in  income  and  enlarging  their  dividends.  The  result,  in  fact,  of 
the  period  of  expansion  in  railroad  building  was  proved  to  be  that 
many  companies  on  whicli  the  Chicago  &  Alton  had  formerly  greatly 
depended  for  traflSc  had  extended  their  lines  into,  or  beyond,  its 
territory,  and.  with  their  new  through  lines,  were  carrying  a  large 
amount  of  traffic  which  the  Alton  had  formerly  obtained.  In  1898 
more  than  80  per  cent,  of  the  freight  and  90  per  cent,  of  the  Alton's 
passenger  traffic  was  local  traffic.  Not  only  was  the  management 
brought  face  to  face  with  this  disquieting  state  of  affairs,  but  nearby 
and  direct  competition  was  threatened.  The  St.  Louis,  Peoria  & 
Northern,  a  local  railroad  in  southern  Illinois  which  had  several 
times  been  bankrupt,  and  was  in  itself  of  little  consequence,  passed 
into  the  hands  of  new  owners  whose  object  was  by  north  and  south 
extensions  to  create  a  new  through  line  between  Chicago  and  St. 
Louis.  Such  a  line,  if  built,  would  have  paralleled  and  seriously 
hurt  the  Chicago  &  Alton. 

At  this  time,  when  so  many  difficulties  surrounded  this  old,  con- 
servative and  very  successful  property,  the  Harriman  interests 
bought  the  St.  Louis.  Peoria  &  Northern  and  at  the  same  time, 
through  an  offer  to  the  Chicago  &  Alton  stockholders,  in  1899  secured 
control  of  the  Chicago  &  Alton  itself,  paying  $200  a  share  for  the 
preferred  and  $175  a  share  for  the  common  stock.     The  road  was  re- 
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organiiied  by  them  as  the  Chicago  &  Alton  Railway,  witli  a  very 
large  increase  of  capitalization  and,  incidentally,  very  large  profits 
to  themselves.  This  was  done  by  substituting  for  small  issues  of 
high  grade  securities,  large  amounts  of  consequently  less  valuable 
stock.  The  new  company  leased  the  old  Chicago  and  Alton,  on 
whose  stock  it  yearly  receives  7  per  cent,  dividends  amounting  to 
$1..525.fi22,  and  bought  the  57  miles  from  Springfield  to  Peoria,  111., 
of  the  St.  Louis,  Peoria  &  Northern,  its  threatened  competitor.  Be- 
fore the  reorganization,  on  844  miles  of  line  there  was  $22,230,600 


347  tons  in  1905  and  336  tons  in  1904.  The  number  of  tons  of  freight 
carried  one  mile  per  mile  of  road  was  1,103,069,  a  decrease  of  97,785 
tons,  or  S  per  cent,  from  1904.  The  number  of  passengers  carried 
one  mile  per  mile  of  road  was  264,337,  an  increase  of  76,325,  or  41 
per  cent,  over  1904.  There  was  an  increase  in  the  average  number 
of  passengers  per  train  mile  of  15,  or  26  per  cent.,  and  in  the 
average  distance  passengers  were  carried  of  19  miles,  or  35  per 
cent.  The  average  passenger  traveled  73  miles  against  54  miles  in 
1904,  while  the  average  ton  of  freight  was  carried  153  miles  against 


capital   stock   and   $18,583,850   bonds,   or   $26,340   stock  and   $22,020     165  miles  in  1904,  a  decrease  of  12  miles,  or  7  per  cent.     The  rev- 


honds  per  mile,  a  total  capitalization  of  $48,360  per  nyle.  At  pres- 
ent, on  915  miles  of  line  there  is  $39,086,800  capital  stock  ($42,719 
per  mile),  and  $27,000,000  funded  debt  ($29,508  per  mile),  a  total 
capitalization  of  something  over  $72,000  per  mile. 

The  present  report  is  the  fifth  of  the  new  company,  and  shows 
the  increases  in  various  departments  since  the  reorganization.  Gross 
earnings  have  steadily  increased  from  $7,155,961  ($8,483  per  mile) 
in  1899  to  $11,797,314  ($12,893  per  mile)  last  year.  Net  earnings 
have  similarly  increased  from  $2,992,384  ($3,584  per  mile)  in  1899 
to  $4,194,650  ($4,584  per  mile)  in  1905. 

The  first  move  of  the  new  owners  was  to  begin  the  entire  re- 
construction of  the  property,  so  as  to  make  it  most  efficient  from  an 
operating  standpoint.  In  pursuit  of  this  policy  the  operating  ratio 
has  been  increased  from  58  per  cent,  in  1899  to  66  per  cent,  last 
year.  The  extent  of  the  expenditures  for  improvements  may  be 
judged  in  another  way  from  the  following  tables  which  show  the 
expenditures  for  the  two  classes  of  maintenance  per  mile  for  1899, 
the  year  in  which  the  road  was  leased,  and  since  that  time.  During 
this  period  there  has  been  an  increase  of  only  70  miles  in  the  length 
of  road  operated. 

. Maintenance,   per    mile 

/—Way  and  sti'uctures.-> 

Year.  Amount 

l.sOil SS24 

1!)00 1.031 

moi 1,206 

1H02 1,043 

1!)03 1,325 

1!K)4 L.-lSO 

1905 l.GOO 

The  result  of  these  large  expenditures  has  been  the  immense 
improvement  of  the  line  in  every  respect  and  the  bringing  up  of 
its  standard  until  it  is  now  one  of  the  best  equipped  roads  in  its 
territory.  One  clear  proof  of  their  effectiveness  is  in  the  increase 
in  the  train  load,  which  was  in  the  six  months  ending  June  30. 
1899,  only  ISO  tons,  and  which  has  been  increased  to  347  tons  in 
the  year  just  passed. 

Gross  earnings  for  1905  were  an  increase  of  only  $371,461  over 


enue  per  passenger  increased  from  1.06  cents  to  1.27  cents,  or  20  per 
cent.,  at  the  same  time  that  the  revenue  per  passenger  mile  de- 
creased from  1.95  cents  to  1.73  cents,  or  11  per  cent.  With  the  in- 
crease of  25  per  cent,  in  total  passenger  earnings,  the  passenger 
car  mileage  increased  only  16  per  cent.,  showing  that  trains  were 
better  filled. 

The  number  of  passengers  handled  by  the  Chicago  &  Alton 
during  the  seven  months  of  the  Exposition  was  2,355,307,  of 
which  857,158  passengers  were  carried  to  and  from  St.  Louis.  As 
an  interesting  comparison,  the  aggregate  business  handled  by  the 
old  Chicago  &  Alton  in  1893  in  connection  with  the  World's  Fair 
at  Chicago   was  530,458  passengers.     President  Felton  points  with 


Chicago  &  Alton. 


1904,  though  in  1904  there  was  an  increase  in  gross  of  considerably 
over  a  million  above  the  1903  figure.  The  freight  revenue  last  year 
decreased  $486,950,  and  had  it  not  been  for  the  increase  in  passenger 
revenue  caused  by  the  St.  Louis  Exposition  and  the  very  favorable 
situation  of  the  Chicago  &  Alton  in  connection  therewith,  the  un- 
broken record  of  increases  in  earnings  would  have  been  broken. 
Passenger  earnings  made  up  for  the  decrease  in  freight  revenue 
by  an  increase  of  $833,618,  or  25  per  cent. 

Changes  in  the  expense  account  can  be  taken  account  of  only 
in  a  general  way,  as  detailed  figures  for  expenses  are  not  given. 
Maintenance  of  way  cost  $1,463,689  against  $1,446,010  in  1904.  There 
was  an  increase  of  102  per  cent,  in  expenditures  for  ballast,  a  de- 
crease of  66  per  cent,  in  money  spent  for  spikes  and  fastenings, 
and  an  increase  of  60  per  cent,  in  expenditures  on  bridges  and  cul- 
verts. Maintenance  of  equipment  took  $1,336,211  of  the  total  ex- 
penses, an  increase  of  $105,448,  or  9  per  cent,  over  1904.  Repairs  of 
locomotives  increased  $52,121,  or  10  per  cent.,  and  repairs  of  freight 
cars,  $37,244,  or  9  per  cent.  Conducting  transportation  cost  $4,469,- 
846,  or  $4,884  per  mile  of  road,  against  $4,559,731,  or  $4,982  per 
mile  of  road,  last  year.  In  1904  conducting  transportation  was  40 
per  cent,  and  last  year  38  per  cent,  of  the  total  earnings. 

The  train  load  increased  11  tons,  or  3  per  cent,  over  1904.  being 


gratification  to  the  fact  that  the  enormous  passenger  movement  to 
and  from  St.  Louis  was  handled  without  injury  to  a  single  pas- 
senger. 

No  statement  of  classified  tonnage  is  given.  Freight  traffic  earn- 
ings are  given  in  some  detail  and  show  decreases  in  every  class,  ex- 
cept in  lumber  and  other  forest  products,  earnings  from  which  in 
creased  $26,500  (6.7  per  cent.)  following  an  increase  of  $30,650  (8.4 
per  cent.)  in  1904,  and  miscellaneous  merchandise,  earnings  from 
which  increased  $42,850  (3.55  per  cent.)  following  an  increase  of 
$104,500  (9.47  per  cent.)  in  1904.  Some  of  the  decreases  are  not 
at  all  surprising  in  view  of  large  increases  in  1904  over  the  preced- 
ing year.  Earnings  from  live  stock,  for  instance,  decreased  $36,000 
(5.2  per  cent.)  after  an  increase  of  nearly  $200,000  (40  per  cent) 
in  1904.  Similarly  earnings  from  fiour  and  other  mill  products  tell 
off  about  $40,000  (15  per  cent.)  last  year  after  an  increase  of  $122,- 
000  (85.5  per  cent.)  in  1904.  The  largest  actual  and  proportionate 
decrease  during  the  year  was  in  grain  earnings  which  fell  off  $240,- 
000,  or  22  per  cent.  Earnings  from  coal  and  other  mine  products 
at  the  same  time  decreased  $213,000,  or  12  per  cent. 

There  was  expended  for  betterments  during  the  year  $434,646, 
but  no  hint  is  given  as  to  whether  this  was  charged  to  income  or 
to  capital  account.    There  were  no  extraordinary  improvements,  but 
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the  continuous  betterment  of  the  line  was  carried  oh.  Counting  in 
last  year's  installations,  electric  block  signals  are  now  in  use  on 
351  miles  of  main  track.  The  largest  single  expenditure  was  one 
of  $124,664  for  terminal  yards.  Fifty-seven  miles  of  second  main 
track  are  now  under  construction,  and  at  the  same  time  grades  are 
being  reduced  to  secure  a  3.3  per  cent,  grade  between  the  Illinois 
coal  fields  and  Chicago.  Of  the  781  miles  of  main  line,  692  miles 
are  laid  with  80-lb.  rails  and  529  miles  ballasted  with  stone,  the 
latter  clear  evidence,  in  comparison  with  other  western  roads,  of 
the  fine  condition  of  the  line. 

From  a  local  line  with  decreasing  earnings  in  prosperous  times 
the  new  Alton  has  been  brought  as  a  Harriman  road  to  be  a  strong 
through  line  which  has  yearly  since  the  reorganization  increased 
earnings  along  with  operating  efficiency.  An  interesting  develop- 
ment of  the  past  year  has  been  the  buying  of  a  half  interest  in 
the  road  by  the  Chicago.  Rock  Island  &  Pacific,  the  present  board 
including  at  least  four  Rock  Island  directors. 

The  more  important  statistics  of  operation  follow. 

1905.  1904. 

Mileage  worked   915  915 

Freight    earnings     $6,958.91:7  $7,445,877 

Passenger    earnings    4, 185, 561  3,251,943 

Gross    earnings    11,797,314  11.425,853 

Maint.  way  and  structures  1.463,689  1,446,010 

Maint.    of   equipment 1,336,211  1,230,762 

Conducting   transportation  4,469,846  4,559,731 

General  expenses   332,917  288,097 

Operating    expenses     7,6(J2,663  7,524,600 

Net    earnings     4,194,651  3,901,253 

Other    income    1,794,139  1,766,273 

Surplus  for  the  year    151,407  123,908 


Missouri,  Kansas  &  Texas. 


The  Missouri,  Kansas  &  Texas  runs  from  St.  Louis  to  Kansas 
City  and  from  St.  Louis  and  Kansas  City  south  to  San  Antonio  and 
Galveston,  Tex.,  with  various  branches  and  feeders  extending  into 
Kansas,  Missouri,  Oklahoma,  Indian  Territory  and  Texas,  and  to 
Shreveport,  La.,  where  connection  is  made  with  the  Queen  &  Cres- 
cent (Southern).  It  is  an  independent  road,  and  is  therefore 
handicapped  in  obtaining  its  share  of  competitive  traffic,  for  most 
other  roads  in  this  territory  are  allied  with  some  stronger  interest. 
In  1881  the  Missouri,  Kansas  &  Texas  acquired  the  International 
&  Great  Northern  by  exchange  of  stock  and  was  itself  in  the  same 
year  merged  with  the  Missouri  Pacific,  which  indirectly  guaranteed 
its  bonds  and  was  to  operate  the  road  on  a  long  lease.  Interest, 
however,  was  defaulted  in  1888,  the  lease  was  cancelled  and  re- 
ceivers for  the  M.,  K.  &  T.  appointed,  the  International  &  Great 
Northern  becoming  again  a  separate  organization,  although  con- 
trol of  its  stock  was  sold  to  the  Missouri  Pacific.  In  1900  the 
Missouri,  Kansas  &  Texas  was  finally  reorganized  without  fore- 
closure. 

At  the  time  the  road  went  into  the  hands  of  receivers  in  1888 
it  had  about  1,600  miles  of  line,  with  terminals  at  no  important 
point.  It  was  made  up  of  six  separate  and  disconnected 
parts,  the  longest  running  from  Hannibal,  Mo.,  to  Dallas  and 
Jefferson,  Tex.  Important  terminals  and  much  construction  were 
necessary  to  bring  the  road  into  anything  like  effective  shape. 
More  than  this,  like  most  lines  at  this  time,  particularly  in  the 
southwest,  there  was  great  need  of  very  complete  improvements. 
The  weak  point  in  the  reorganization  was  the  fact  that  no  funds 
were  provided  for  this  necessary  rehabilitation  of  the  road. 

Since  1900,  however,  as  will  be  seen  from  the  accompanying  map, 
the  Missouri,  Kansas  &  Texas  has  been  extended  and  unified  so  that 
it  has  only  one  still  unconnected  line  and  now  reaches  important 
terminals.  At  the  same  time  there  has  been  much  improvement 
of  the  line.  By  1901  there  were  2,480  miles  in  operation,  reaching 
St.  Louis,  Kansas  City,  Houston,  Galveston  and  Shreveport.  Dur- 
ing that  period  of  ten  years  more  than  $4,000,000  had  been  expended 
on  bridge  maintenance  and  renewal.  In  the  next  year  important 
extensions  were  made  into  Indian  and  Oklahoma  Territories  to 
counteract  extensions  of  the  Rock  Island,  Santa  Fe  and  Frisco 
into  the  same  territory.  One  of  the  most  serious  problems  which 
the  new  management  has  had  to  face  has  been  the  competitive 
extension  of  rival  companies.  In  1893  the  Rock  Island  extended 
its  line  into  Texas.  In  1897  the  Kansas  City,  Pittsburg  &  Gulf 
(Kansas  City  Southern),  which  proved  to  be  an  irresponsible  and 
dangerous  competitor,  was  completed  to  Port  Arthur.  Tex.  Later 
the  Southern  Pacific  extensions  and  acquisitions  in  Texas  were 
made.  The  St.  Louis  &  San  Francisco  extended  its  lines  to  Fort 
Worth  and  secured  control  of  the  Fort  Worth  &  Rio  Grande,  thus 
creating  an  extensive  system  of  competitive  lines  through  northern 
and  southwestern  Texas.  The  Choctaw,  Oklahoma  &  Gulf,  which 
as  an  independent  line  was  the  most  important  ally  of  the  Missouri, 
Kansas  &  Texas  in  coal  traflSc,  was  acquired  by  the  Rock  Island. 
These  are  only  examples  of  extensions  and  acquisitions  by  rival 
lines  on  M.,  K.  &  T.  territory. 

With  all  these  difficulties  to  face  it  is  remarkable  that  the 
present  management  should  have  been  successful  in  building  up 
gross  earnings  from  $9,750,564  in  1892.  the  first  year  of  their  opera- 
tion of  the  road,    ($7,922,444  in  1889  under  the  receivers)    to  $20,- 


041,095  in  1905.  Not  only  is  this  a  remarkable  increase,  but  during 
the  past  year  alone  has  come  a  very  large  part  of  it,  gross  earnings 
In  1904  being  $17,766,595,  which  makes  the  increase  for  the  past 
year  $2,274,500.  This  favorable  showing  had  the  effect  of  raising 
the  quotation  on  the  preferred  stock  of  tne  company,  on  which  no 
dividends  have  ever  been  paid,  but  which  is  entitled  to  4  per  cent., 
if  earned,  from  30  about  a  year  ago  to  70  in  September,  continued 
and  definite  nimors  of  payments  on  the  preferred  shares  accounting 
for  the  rise  in  price. 

All  reports  that  dividends  will  soon  be  paid  should  be  set  at  rest 
by  the  statement  of  Chairman  Rouse  in  the  report,  who  gives  the 
position  of  the  management  on  this  question.  The  defective  plan 
of  i-eorganization,  he  says,  has  made  it  necessary  to  apply  to  the 
improvement  of  the  property  all  surplus  revenue,  and  to  use  the 
company's  credit  in  paying  for  necessary  equipment,  on  which 
notes  amounting  to  $4,591,536  are  now  outstanding.  With  a  profit 
and  loss  surplus  of  only  $940,891  and  a  provision  in  all  existing 
bond  issues  that  they  shall  be  available  only  tor  new  expenditures, 
it  is  clear  that  no  distribution  on  the  stock  can  be  thought  of 
until  these  equipment  notes  are  met  and  cancelled.     Until  this  is 


Missouri,  Kansas  and  Texas. 

done,  unless  there  should  be  an  exceptional  increase  of  revenue, 
the  present  state  of  affairs  is  likely  to  continue,  and  the  preferred 
stockholders  must,  apparently,  possess  their  souls  in  patience  until 
the  southwest  has  developed  enough  and  the  road  has  been  improved 
enough  so  that  earnings  can  be  paid  out  instead  of  being  turned 
back  into  the  road  in  improvements  which  are  made  necessary  in 
order  to  put  the  road  in  shape  to  cope  with  the  sharp  competition 
which  it  must  face. 

In  1892,  at  the  end  of  the  first  year  under  the  present  manage- 
ment, with  an  operated  mileage  of  1.674  miles,  gross  earnings 
were  $9,750,564.  and  net  earnings,  $2,369,996.  In  1905,  gross  earn- 
ings were  $20,041,095,  an  increase  of  $10,290,591,  or  106  per  cent., 
and  net  earnings,  $5,113,375,  an  increase  of  $2,733,379,  or  115  per 
cent.  Passenger  earnings  during  these  13  years  have  increased 
164  per  cent,  and  freight  earnings  93  per  cent.  In  view  of  the  large 
amount  of  new  mileage  built  in  recent  years,  it  is  characteristic 
of  the  road's  recent  prosperity  that  gross  earnings  per  mile  of 
road  have  increased  from  $5,825  in  1892  to  $6,586  in  1905,  and  net 
■earnings  per  mile  of  road  from  $1,416  in  1892  to  $1,677  in  1905. 

Operating  expenses  were  $14,568,436  last  year  against  $12,659,- 


338  THE     RAILROAD     GAZETTE.  Vol.  XXXIX.,  No.  15. 

470  in   1904,  an   increase  of  $1,908,966.     This   ate   up   most  of  the  "Municipal   Filtration   Plants";    "Pure   Soft   Water  for   Boilers  and 

increase   in   gross   earnings,   but   more   was   spent   on   maintenance  Railroad   Water   Stations";    "Gravity   Filters,   Pressure   Filters  and 

than   in  the  preceding  year.     Maintenance   of   way   cost   $3,643,201  Water    Softening    Plants,"    and    "A    Bacteriological    Report   of    the 

in  1905  against  $2,690,226  in  1904,  an  increase  from  $933  per  mile  of  Municipal  Mechanical  Filtration  Plant  at  Danville,  Va.,"  by  a  direc- 

road  in  1904  to  $1,197  per  mile  of  road  in  1905.     Maintenance  of  tor  of  the  laboratory  of  the  city  water  department,  giving  the  results 

equipment,  which  toolc  $1,925,195  in  1905  against  $1,613,969  in  1904,  of  ten  tests  of  filters  installed  by  the  company.     The  pamphlet  on 

similarly  increased  from  $560  to  $633  per  mile  of  road.    Conducting  pure  soft  water  gives  various  photographs  of  the  company's  plants, 

transportation,  on  the  other  hand,  shows  an  increase  gratifyingly  including  several  railroad  water  softening  plants,  with  a  list  of  the 

small   in   comparison   with   the   large   increase   in   business   moved,  railroads  and  cities  which  use  them. 

Conducting   transportation    cost    $8,114,061    in    1905    and    $7,521,054  

in   1904,   an   increase  of  $593,000  or  less  than   8   per  cent,   against  Pneumatic  Tools. — The   Independent   Pneumatic   Tool   Co.,   Chi- 
an  increase  of  over  12  per  cent,  in  gross  earnings.  cago,  sends  an   illustrated   folder   descriptive  of  the  "Thor"  piston 
There  were   1,273,145.491   tons   of  freight  moved   one   mile,   an  air   drills,   reversible   wood-boring   machines,    and    pneumatic    chip- 
increase  of  43,317,926  ton  miles  over   1904.     The  average   revenue  ping,  calliing  and  riveting  hammers. 

per  ton  mile  also  increased  from  1.065  cents  in  1904  to  1.110  cents  

in    1905.     The   train   load   increased   from   199   tons   in   1904   to   205  ^^ 

tons   in   1905.     In   this   respect   much   remains  to  be  accomplished.  CONTRIBUTIONS 

One    step    soon    to   be   taken    is   the    reduction    of   grades    between 

Mc.\lester,  Ind.  T..  and  the  Red  river  (Indian  Territory-Texas  bound-  «     x.         »»       ...i.     10        •«     *•  j  -■-     * 

,  ,,      ,  ,.       ,  f  t     a;     •     ,,      .ji  J  Cast-iron  Car  Wheel  Specifications  and  Tests. 

ary)   where  the  largest  volume  of  traffic  is  handled.  "^ 

There  were  238,600,721  passengers  carried  one  mile,  an  increase  „  ,,  „     .^  ^  ^      ,   ,„„. 

^   ,.„  .„_  „„„  .,  rr.1.  Bellevue.  Pa.,  October  2.  1903. 

of  66  03,. 663  passenger  miles.     The  average  revenue  per  passenger  ^^  ^^^  ^^^^^^  ^^  ^^^^  Railroad  G.^zette: 
mile  decreased  considerably  from  2.210  cents  in  1904  to  2.069  cents  in  j^  specifications  are  intended  to  aid  the  seller  to  under- 

190o.    At  the  same  time  the  average  distance  which  each  passenger  x     j   j  =    -^  i     ,i  *     „*  *v,„ „i  „„„     „„a  „i„     .         „i,i     »i, 

,    ,  .  J  „  ^„       .,       r    „„      •,  stand  definitely  the  wants  of  the  purchaser  and  also  to  enable  the 

traveled  increased  from  58  miles  to  66  miles.  ,    ..        .     ,  ,  ,       j      u*  j.u   »  i,     •.,  „  .t-  i,   *  i.     v       v 

„,.    ,     ,  .   J    ,,.  .  ,       ,  J  ,„  X  latter  to  know  beyond  a  doubt  that  he  is  getting  what  he  has  bar- 

Ot  the  tonnage  carried.  10  per  cent,  was  lumber  and  IS  per  cent.         •      j   ..■  rr.i,        .  j      *  j   v  ~i,         «  »i.  ■      •      i        -i 

^    ^  ,  ,       J.        .,.     ,  XX  .        .  gamed  tor.     The  plan  adopted  by  a  number  of  the  principal  rail- 

manufactures  and  merchandise,  the  latter  an  encouraging  increase  ^^^^^  ^^  ^^j^  ^^  .^  equipment  supplies  resolves  itself 

from  lb  per  cent,  in  1904  and  probably  responsible  for  the  higher  .^^^   ^^^  ^^  systematic  penalties  against  all  errors  of  process  and 
average  freight  rate  received.     Coal  furnished  31  per  cent,  of  the  ..  .^v,   .^  .i,     t     ^       c.         t     j  „  c      ■    ^■ 

*x.x^  -xnn  X.      mn,      T-         x,^       ■  -^   ^  r,  practicc  SO  that  the  tests  often  stand  more  as  a  means  of  rejection 

total  traffic  against  33  per  cent,  in  1904.     Live  stock  furnished  7:.         .  x-  ni  jx<>  <-.t.<»j 

„  X?     X  X  ,  than  inspection.     Perhaps  no  product  of  manufacture  has  suffered 
per  cent,  of  the  total.  ,  ,  .  ,■       xv,        xi,  x  ■  .,     i      -r-i,- 

„        ^.  ,         ,      .  J   ,_     x^  -x       X,  more  from  such  unwise  policy  than  the  cast-iron  wheel.     This  re- 

Operatmg  expenses  were  largely   increased   by  the  severity  of  ,.  xu  x     ^  »  x^,         ■,       j     i.       i. 

.   ,       .     X,-  x^        X         J     1   X  T^      ■  s,     X  T^.  „  pressive  policy   on  the  part  of  some  of  the  railroads  has  been  re- 

the  winter  in  the  southwest,  and  what  President  Finney  refers  to  ^i     x  x       x     .  <■      xi,     •      i,-i-x       c       ,  v,        « 

....  ,    ■   X     X-  xi.    X     x=  J    ,  I       X,     J      .  sponsible  to  a  great  extent  for  the  inability  of  a  large  number  of 

as   the   annual    interterence   with    traffic    and    losses    bv    floods    in  x  •  T    ,     x       x      j  j       xi.     ■  j 

„  ,.     .  . .  ...     x.,     xj     J      ,.  -       ■,         X.  X       ,    ,-  cast-iron  car  wheels  to  stand  up  under  the  increased  capacity  cars, 

Kansas.       In  connection   with   the  floods,   b.  i    miles   of  track  have         j   «       x.      j     •         «  xt  x-  i,     i         .  f    j 

.  •     J         X  ■  X       _xi.        J        J      jjx-       ,    ,    .J  and  for  the  desire  of  the  cast-iron  car  wheel  makers  to  do  away 

been    raised,   water   openings   strengthened   and   additional    bridges  „.xv      ,,  x  x  •  t        x>.  j      xv,  -i       / 

....  °  with   all   guarantees   as   to   service.     In   other  words,   the   railroads 

^,  u«j  ijx,  XI,         ,^J•        x=x  X  have  created  for  themselves  a  boomerang. 

Through    funds    supplied    from    the    refunding    first    mortgage,  ,,  ,  ,.  tut         x^  ix-ij 

.,  u       ,        v^x     X   T,  ^x       -n  XT  b  b  ,  jf  large  shippers  should  refuse  to  pav  for  several  train  loads 

the  company  has  bought  at  Kansas   City.   o8   acres  for  use  as  an       ...  ...  .     ,  ^^  ^     •   v,x  x  j  ,•        j 

,  ,,         ,      J    ■      XI,     1,     •  J-  x  ■  X   X,  x:     •  ,,x  of  freight  because  one  part  of  one  car  of  freight  was  not  delivered 

outer  yard   as  well  as  land   in  the  business   district  for  a  freight  .  j,  ji,,  ,ji,.,       j  x-x 

,  ~,  •       ,       X  -J     x:       X,  X       X.  in  good  order  as  agreed,  how  long  could  the  railroads  continue  to 

house.     The   same   source   is  also   to   provide   for  the   construction  ,,  xi,j,x«xi,-  •  j 

...        .  xr.  Tr         X  xix.-,  AAA /,„,.  spend  large  sums  on  the  development  of  their  equipment  and  serv- 

of  extensive  shops  at  Parsons.  Kan.,  to  cost  about  $1,000,000.  .     „     ,.  x   xu-     ...  ^     ^  \.         ,■  j     x  j  \,  «  x>. 

,,     „  ,,      XX     X-      X    xu    *    X  XI,  x  ■     T-  J  ,,.  .  ice?     Yet  this  is  the  trend  of  the  policy  adopted   by  some  of  the 

Mr.  Rouse  calls  attention  to  the  fact  that  m  Kansas  and  Missouri         •,        j  xxi,  x-  i,.  ,  m  v.     , 

XI,        I,      ,         J     •       xi,  X  J      X-     ,     ■  ,  X-  ,       ■       XL  railroads   against   the   cast-iron    car   wheel    makers.     If   one   wheel 

there  has  been  during  the  past  year  drastic  legislation  enlarging  the         x     «  iao   •         x   •     x         x     xx,     ,  xx         <:  xi,  -ex.         xi.     • 

„,„„„  „f  x^         -1       .1  ■     •  <.  xu  XX  J     ,  •  out  of  103  is  not  just  up  to  the  letter  of  the  specifications  the  in- 

powers  of  the  railroad  commissions  of  those  states  and  placing  in  .       .  j   x         •     .   xi         i,  ,     ,  x        I  -j       .i, 

4.v,„-     v,„    J     xu         X  1  ■  -xv,-      X,.       X  X     L         ,     .  spector  IS  supposed  to   reject   the  whole  lot  and  consider  them  as 

their  hands  the   rate   making   power   withm   the   state   boundaries.  .  u  xx        x.  x.     x       ^   •    j  x  ,ao     x:  xu 

cj, ,j    x,,„     ...  x  x-  I,-  V.    ■  J.         ■   X      ^,  ■  t  so  much  scrap  when  as  a  matter  of  fact  and  judgment  102  of  them 

Should   the   similar    agitation    which    is   spreading    into    Oklahoma  ,j  ,.     -j     ,        x       x         x,         j  •  .,.,,• 

,„„„,x   .„       x     1     -  ,  X-       xv         •      XI,  xr  X  .      ,,    VT  would  be  ideal  as  to  strength  and  service.     This  exercise  of  power 

result  in  rate  legislation  there  in  the  near  future,  practically  the  ^gj^^fg  jjg  ^^.^  nurnose 

whole  territory  covered  by  the  Missouri.  Kansas  &  Texas  would  be  ^,1,         •     *   1 1     ^  •    '         •        x.,  •»       «  ii,     *     x  ti,       ^ 

„„Ki„  XX  x-x-  X  XII,  ,x-     ,    1,   J-  „,,  .      ,,  There  is  talk  of  increasing  the  severity  of  the  tests  as  though 

subject   to   restrictive   rate   control    by   political    bodies.      This.    Mr.  ^,  .      ,  x      ,  i,       j    *       .v.   •        ,,.,.x      x        .      ^ 

D„„^„  i,„i„„„„        „   1,     .J.     «  •.   X  J  x  •         X  ,   X     X,  the   wheels   were   to   be  purchased   for   their   ability   to   stand   cer- 

Rouse  believes,   can  hardly   fail   to   prove   detrimental   to   the  prop-  x   ■     x     x     •     x     j     «     •  •  j-x-  n-..-     •         i  .i, 

„-»„    „„  i*  „„,        XX  J     ■       X     XI,         X  „  x,  ,    ,  tain  tests  instead  of  given  service  conditions.     This  is  only  another 

erty.  as  it  amounts  to  surrendering  to  the  patrons  of  the  road  the  .        •      xv  i-  »  •  t-.,         ■         ,•     -x  x     xi      x     x     u 

„„„.„,.  x„  «„  x,,„ x-       *  •  J       J      mi.         ^  \^  step  m  the  policy  of  repression.     There  is  a  limit  to  the  tests  be- 

power  to  fix  the  compensation  for  service  rendered.     The  probable  \,      ^.  ,  \.  .,,    ,  ,        ex      -r-,  j       «      u     ,     x.,  . 

,„,■„,.;.„,„ IX      »  xi,  x      «  L  ,  ,  ,_       ,  yond   which   there   will   be  no   beneflt.     Thousands   of   wheels  that 

injurious  results  of  these  grants  of  power  are  much  lessened  by  the  ,j        »  x   xv.     i  xx         .  <,   xi,  -c     x- 

h,.e:iT,ooo  „„*,-„it,.  „v,-  V,     X  X  'i       V,  x  xi,  ="  "J   i"^  would    uot  mect   the   letter  of   many   of   the   specifications  now   in 

business  activity  which  at  present  prevails;   but  there  is  a  menace  ■  .     j        j  x-     j-        x.,  x  ■  j- 

;«  .!,„  ^;*.,„*i^ „       •  11     •        •  <■  J-  •         „       ,.      .,  vogue  have  stood  and  are  standing  the  most  severe  service  condi- 

in  the  situation,  especially  in  view  of  any  discussion  of  a  distribu-  x-  •     j      r  •        x,,  -x       »  x..     x     x         -xi,  xi. 

n«„   „f  ♦!,„   „„„ .■„  1,      „  11  1  L-  ,.    XL  tions  required.     Increasing  the  severity  of  the  tests,  with  the  con- 

tion   of  the  comparatively   small  surplus  which   the   company   now  .   •  ^  x       x     ,.  ix-       i,         •     x-  -n     x-n 

>,„<,       A„    „„    s„A-   ,x-  f    xu  1        X  -         x  .,        ,  sequent  increased  opportunity   for  penalties  bv  rejection,  will  still 

has.      As    an    indication    of    the    general    antagonism    to    rai  roads  ,     .v.  x     j   xi,         x       ,    ,       i  x     <^  xi.  x  ■  u    < 

throughout  this   part   of  the  country,   the  total   number   of  claims  f"'!^"  '''^'^  "it  "tT'-^'  Jevelopment  of  the  cast-iron  car  whee 

filed   against   the  M..  K.   &  T.   during  the   year  amounted   to   9.069,  HJ"''"  ,''^''  ^  .1  ^""^"^  f  T""         "*  ""?  ?n 

a  large  number   of   which,   according  to   Mr.    Rouse,   are   frivo  ous  '"T^    /      f""'^^      h  "  ^ -T^    ^'^^'-e  '°^P^°^-«'°«"ts  in 

anri    w^iiiH    r,^t    i,o    t^^^^„t^A    •„    ™  x-  .':  quality  of  materials  and  processes  will  be  untenable, 

and    would    not    be    tolerated    in    more    conservative    communities  ,  x     -      xi.  x  •  i.     ,    •      j     •  x        .u 

Tv,x^    ^^^^^^    „f   tv,„     ^„A      ■  •     X.        ■  ,.     .       ,  Improvements   in   the   cast-iron   car   wheel    in   design,   strength 

Ihe    record   of   the   road    since    reorganization    is    a   distinctly         j  •  ,x-       -  ■        ,  ,      x     ^        x     «  -^     j 

.rrotifvino-  ,,nx>     wifi,  n,„ „c„„f       1-         f    x     ji     ■  "'^'^'"'^  i'.y  au(j  wearing  qualities  nave  nearly  always  kept  abreast  of  the  de- 

gratitying  one.     with  the  present  policy  of  steadi  y  investing  large  „      j      ,         xC,        ,•  r^-u-        ■,,         x"        x     i,    x^ 

nmniints   nf  oarnirKrc:   ir,    tvio   i^,,^A„..™„„*      f   xi,  j  , .    ^^  mauds  along  thcsc  lincs.     This  will  continue  to  be  the  case  in  even 

amounts   ot   earnings   in   the   improvement   of   the    road   continued       „     x  xi         i.       x  x.  -^  x^         ■,       j         n   u   x       x a 

anrt  tho  rtevoinrxmonf    a=  --ot  ^ni,.  >,„„„„    „f  xi,  xu        x  greater   measure  than   heretofore,   if  the  railroads  will  but  extend 

ana  tne  development,  as  yet  only  begun,  of  the  southwestern  coun-  x„  xi,     „        t     x  x-  j    •     x-  t      i  -       .i.!„ 

tr-L-    fho    timo   oh^.iiri    c^^r, „„      T, ti,       «f-  -      t-  „  to  thc  man uf 3 ct u rers  more  co-operation  and  justice.     Looking  this 

tr>.    the    time   should   soon   come   when    the     Missouri.     Kansas   &  x-  ,      ■      x^     xr         .\,  x       ,  •       .^.tl       v,     u 

Tova=   chQii    iiat-o    cr-^oti,.    ;^„,.aoo„j    k  xv,    •  i  j  "■""="'.  "^  question   squarely  in   the   face   the   natural   query  is,  "Who  should 

lexas   shall    have   greatly    increased   both    in   value   and   operating  „„x      „  .i,  -ex-       o"     t->i   ■    i  .j    i.         xi  x        i      4.i,„o« 

efficiency  -^i-cxarnxs  ggj.   yp  ^j,g   specifications?       Plainly  and   honestly,   not   only   those 

'  who  know  a  wheel  from  the  shopman's  standpoint,  or  the  inspec- 

The  principal  statistics  of  operation   follow:  tors  reports,  or  the  master  mechanic's  experience,  or  the  mechan- 

191-''-  1904.  leal  engineer's  theories,  but  also  those  who  are  actually  engaged  in 

.Mile.iee  worked    S.04.'?  2.884  ifc  manufacture 

Krelght    earnings     ?14.134.335  ?13.102.910  "®  manutacture. 

Passenger  earnings  4.!i3.'i.3n2  .1.802.202  ""^  specifications  for  the  purchase  and  tests  of  cast-iron  car  wheels 

Cross  earnings    2(i.o4l.oo.~i  17.766..595  should  be  drawn  up  by  a  board  or  committee  composed  of  an  equal 

.Maint.  way  and  structures        3.643.201  2.690.226  number  of  railroad  representatives  and  cast-iron  car  wheel  makers. 

ronduct?ng7ranTo«ation.         .ll'u.oiu  if^fl^f  This  board,  by  a  two-thirds  vote  on  each   proposition,  should  have 

General   expenses   88.").n79  834,222  absolute  authority  over  every   word  and   line  of  the   specifications 

Operating  expenses   I4..=i6s.436  12.659,470  for  the  roads  so  represented.     If  the  larger  railroad  systems  enter 

Net  earnings .->.472.6.'>n  .5.107.126  into   such   an   arrangement  a   uniform   practice   can   be  established 

Silr^hisTrThe  yea,- : ; : : .'  [  [ .' :         l,267;i;n  1,066,369  ':^^^  '"'^  ^'"""^  *°  ^^''^  °^"t"^'  "^-^^St.     The  inspectors  should  be 

instructed  to  accept  all  that  is  good  and  reject  only  that  which  is 

unsafe  and  bad. 
TRADE  CATALOGUES.  Having  chosen  specifications  that  amply  safeguard  the  interests 

of  a  railroad  without  injustice  to  the  manufacturers,  the  railroads 

Filtration   Plants. — The    Pittsburg   Filter   Manufacturing   Com-  should  see  to  it  that  the  purchasing  departments  encourage  those 

pany  has  issued  four  descriptive  pamphlets  covering  municipal  and  makers  furnishing  wheels  of  the  best  quality. 
railroad   water  softening  and  filtration  plants.     These  are  entitled  In  conclusion  I  will  say  that  a  low  chilled  wheel  is  not  neces- 
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sarily  a  strong  one  nor  a  high  chilled  wheel  a  weak  one.  Also  that 
a  "poor"  iron  with  proper  foundry  conditions  will  produce  a  better 
wheel  than  the  very  best  high  grade  charcoal  irons  will  make  with 
bad  foundry  practice.  J.  w.  iie.ndehson. 


Normal  Danger  vs.  Normal  Clear. 


IIV  C.    II.  PLATT. 

[Late  General  Suporintendcnt,  New  Yoik.  New  Haven  &  Hartford:  chair- 
man Safety  Appliance  Committee.  American  Hallway  Association  ;  reporter  on 
automatic  signals  to  the  International  Kailway  Congress  at  Washington.] 

No  one  would  think  of  constructing,  or  dare  to  construct,  a  sig- 
nal mechanism  on  the  normal  clear  principle.  Considerable  expense 
is  incurred  to  add  counterweights  and  to  supply  the  necessary  power 
to  lift  them  every  time  a  clear  indication  is  desired.  The  practice 
of  going  to  further  e.xpense  to  hold  them  in  that  position  about  20 
hours  out  of  every  21.  giving  them  every  opportunity  to  stick  or 
freeze  in  the  clear  position,  is  indefensible,  if  another  and  safer 
way  has  been  provided. 

Where  there  are  interlocking  plants,  with  signals  installed  and 
operated  on  the  normal  danger  principle,  it  is  very  inconsistent  to 
install  adjoining  signals  on  the  normal  clear  principle.  The  prac- 
tical result  often  is  a  starting  signal  at  danger,  the  first  block  signal 
(likely  in  plain  sight)  at  clear,  furnishing  engineers  a  good  excuse 
for  overlooking  the  "starter"  and  running  their  trains  into  danger. 

Where  switch  indicators,  or  bells,  are  used  to  give  a  danger 
indication  when  a  train  is  approaching,  the  general  interlocking 
principle  should  certainly  govern.  If  the  main  line  signal  is  clear, 
the  siding  must  be  blocked.  These  are  conflicting  routes,  and  the 
signal  indication  for  one  should  always  be  the  reverse  of  the  other. 
This  principle  is  strictly  observed  in  the  normal  danger  plan  in  all 
cases  and  at  all  times,  while  under  the  normal  clear  both  the 
main  route  and  siding  indications  are  normally  clear. 

Surely  there  should  be  good  and  sufficient  reasons  for  going 
contrary  to  principle,  disregarding  consistency,  and  ignoring  danger 
for  installing  signals  on  the  normal  clear  basis.  What  are  the  con- 
trolling reasons  given  by  those  who  advocate  that  practice?  The 
following  includes  the  important,  if  not  all,  of  the  published  reasons 
in  articles  on  the  subject: 

o.  A  false  clear  indication  is  as  liable  to  be  given  under  one 
system  as  the  other. 

b.  The  normal  danger  system  uses  more  line  wire  and  contact 
points  than  the  normal  clear. 

c.  The  signals  on  double  track  roads  can  be  more  easily  in- 
spected from  the  rear  of  the  train  if  the  normal  clear  is  used. 

d.  The  fact  that  there  is  a  larger  number  of  signals  installed 
on  the  normal  clear  system  shows  that  many  believe  in  that  practice. 

e.  The  normal  danger  system  employs  the  normal  clear  cir- 
cuits, plus  additional  complications,  and  is  more  expensive  to  install 
(a  repetition  in  part  of  "b"). 

f.  The  cost  of  operation  under  the  normal  danger  system  is 
only  a  trifle  less  than  under  the  normal  clear. 

Accepting  these  as  final  there  is  in  them  nothing  to  warrant 
ignoring  principle,  consistency  and  danger,  as  above  outlined,  but 
many  of  these  will  not  stand  the  test  of  a  close  examination. 

"a.  False  clear  indications  as  liable  under  one  system  as  the 
other."  This  is  not  a  reason,  if  true;  is  it  true?  Signals  stick  and 
freeze,  unfortunate,  but  true.  This  freezing  is  not  confined  to  the 
mechanical  parts  controlling  the  semaphore  arm;  a  more  fruitful 
source  is  the  sticking  by  frost,  or  otherwise,  of  the  slot  arms  and 
clutch  magnets,  and  in  such  cases  signals  are  nearly  always  held 
in  their  normal  positions.  There  is  no  time  for  freezing  in  the  tem- 
porary position  of  two  to  five  minutes  at  a  time.  If  they  freeze  in 
the  normal  clear  position  they  do  all  that  mechanical  arrangement 
can  do  to  provide  the  conditions  for  a  rear  end  collision.  Under 
the  most  favorable  outcome  they  increase  the  number  of  false  clear 
indications. 

"6.  Additional  line  wire  and  contact  points."  This  is  true  to 
this  extent:  one  line  wire  between  the  home  and  the  distant  signal, 
and  one  clearing  relay,  if  compared  with  the  so-called  wireless  cir- 
cuit for  the  normal  clear.  If  the  wire  circuit  normal  clear  is  used 
the  amount  of  line  wire  is  the  same  unless  switch  indicators  or 
bells  are  used  in  conjunction  with  the  block  signals,  in  which 
case  more  line  wire  is  required  for  the  normal  clear  than  the 
normal  danger.  It  is  almost  universally  true  that  parts  are  added 
to  any  electric  or  mechanical  device  to  accomplish  results  not  be- 
fore accomplished,  or  to  give  added  protection,  but  no  one  at  this 
late  day  will  claim  that  the  additions  required  for  the  normal  danger 
cannot  be  safely  and  regularly  operated  with  the  utmost  efficiency. 

"c.  More  easily  inspected  from  the  rear  of  a  train."  This  re- 
fers to  the  opposite  track  only,  and  under  conditions  of  traflic  fav- 
orable to  such  so-called  "inspections."  No  up-to-date  management 
would  place  any  reliance  upon  such  a  superficial  inspection.  But 
calling  it  an  inspection  for  argument's  sake,  what  can  one  find  if 
he  happens  to  find  anything?  Simply  a  failure  to  clear.  This  is 
on  the  side  of  safety.  On  the  other  hand,  what  can  one  find  under 
exactly  the  same  conditions  it  signals  are  installed  under  the  normal 


danger  system?  He  finds  the  failure,  if  any,  to  protect,  and  may 
prevent  a  rear-end  collision. 

"d.  Larger  number  of  signals  installed  on  the  normal  clear 
system."  This  statement  is  true  if  time  is  taken  into  consideration, 
but  it  is  not  a  good  reason.  It  is  as  true  that  at  one  time  all  signals 
were  installed  on  the  normal  clear  principle.  But  the  premises 
are  rapidly  changing.  The  normal  clear  had  20  years  without  com- 
petition before  the  normal  danger  was  evolved,  and  it  was  then 
brought  out  to  do  away  with  the  inherent  defects  and  dangers  of 
the  original  system;  some  railroads  have  changed,  others  not  as 
yet. 

"e.  Cost  of  installation  greater."  Generally  speaking,  this  is 
true,  but  the  saving  in  operation  and  maintenance  covers  the  extra 
expense  in  a  year  or  two,  and  during  the  lifetime  (as  a  whole)  of 
the  signals,  the  normal  danger  is  less  expensive. 

"f.  Cost  of  operation  only  a  trifle  less,"  is  really  an  argument 
for  the  normal  danger,  and  calls  for  no  comment,  except  to  say  that 
the  saving  is  not  "trifling,"  and  that  no  necessary  expense  is  un- 
warranted, especially  to  retain  an  element  of  danger. 

In  addition  to  what  has  already  been  said,  the  normal  danger 
is  correct  in  theory.  Lines  are  blocked  for  the  protection  of  traffic. 
Theoretically,  then,  the  normal  condition  of  the  section  should  be 
"blocked,"  and  a  signal  should  only  be  cleared  when  a  train  is  ap- 
proaching, providing  the  block  is  clear — not  left  normally  unblocked. 

Conditions  have  arisen  when  something  occurred  to  endanger 
trains  when  the  signal  showed  clear.  It  is  far  better  in  principle 
and  safer  to  hold  the  signal  at  danger  until  a  clear  indication  is 
required  and  can  be  safely  given,  than  it  is  to  restore  it  to  danger 
perhaps  after  the  engineer  has  seen  it  in  the  clear  position. 

The  normal  danger  is  more  efficient  for  reasons  already  stated, 
and  because  high  resistance  magnetic  coils  are  unnecessary.  It  les- 
sens the  dangers  of  lightning  and  residual  magnetism,  and  decreases 
the  liability  of  failure  on  account  of  chilled  batteries. 

While  signals  are  installed  principally  for  controlling  trains 
in  one  direction,  they  give  valuable  information  for  other  purposes 
if  installed  on  the  normal  danger  principle.  Under  the  normal  clear 
a  train  may  approach  at  any  time  without  notice  by  changing  the 
position  of  the  signal;  under  the  normal  danger  the  signal  clears, 
only  on  the  approach  of  a  train,  and  the  clearing  relay  can  be  placed 
at  any  desired  point,  so  that  the  engineer  can  see  it  clear  if  so 
desired,  or  at  the  entrance  of  the  block;  or  in  the  case  of  short 
blocks,  at  the  entrance  of  the  next  block  in  the  rear.  When  in- 
stalled in  this,  the  usual  way,  trackmen  and  bridgemen  working 
in  sight  of  a  signal  are  always  informed  as  to  the  approach  of  a 
train,  and  can  govern  their  work  accordingly  to  better  advantage, 
and  with  greater  safety  to  themselves. 

On  double  track,  engineers  can  be  informed  of  the  approach 
or  non-approach  of  a  train  on  the  opposite  track;  can  maintain 
higher  speed  past  stations  if  no  train  is  approaching,  and  avoid  run- 
ning between  another  train  and  a  station  it  a  train  is  approaching 
on  the  opposite  track. 

Persons  using  highways  or  farm  crossings  in  sight  of  a  signal 
can  be  governed  intelligently  as  to  the  use  of  the  crossing. 

At  commutation  stations  especially,  patrons  learn  to  notice  the 
position  of  signals,  and  if  clear,  indicating  a  train  in  the  block, 
hasten  their  approach  to  the  station,  and  are  ready  on  the  platform 
to  take  their  train  promptly  upon  its  arrival,  shortening  the  average 
stop  to  some  extent. 

Automatic  intermediate  signals  between  interlocking  points 
work  in  harmony  with  such  signals  if  installed  on  the  normal 
danger  principle,  without  change  in  locking  circuits,  or  in  operating 
regulations. 

I  may  have  omitted  some  of  the  minor  points,  but  the  prin- 
cipal reasons  in  favor  of  either  system  are  enumerated  above. 


Recent  Bridge   Work  on  the  Nickel   Plate. 


BY    ALBERT    .1.    IIIMES, 

Bridge  Engineer.  N.  V..  C.  &  St.  L. 

The  New  York,  Chicago  &  St.  Louis  was  built  in  1882.  The 
bridges  of  wood  and  iron  erected  at  that  time  were  unsuited  to  the 
present  heavy  traffic  and  their  reconstruction  has  been  in  progress 
for  about  six  years.  It  is  the  fixed  policy  of  the  road  to  pay  for 
all  improvements  out  of  current  earnings,  and  this  work  has 
therefore  not  progressed  as  rapidly  as  it  might  have  done  had  the 
whole  amount  of  money  to  be  expended  been  available  at  one  time. 
Up  to  the  present  time  about  13,000  tons  of  new  work  have  been 
erected  and  at  the  beginning  of  this  year  there  yet  remained  to  be 
built  approximately  7,000  tons.  Of  this  amount  1,600  tons  were 
under  contract. 

Among  the  structures  which  have  been  or  are  to  be  replaced 
are  four  double-track  viaducts,  having  a  total  length  of  6,099  ft., 
and  eight  single-track  viaducts,  having  a  total  length  of  7,996  ft. 
The  depth  of  the  ravines  crossed  by  the  viaducts  is  generally  about 
100  ft.  Fig.  1  shows  the  old  viaduct  at  Swanville.  Pa.,  which  illus- 
trates the  style  of  all  the  old  structures.  They  were  pin-connected, 
king-post,  and  Fink  trusses  of  30  ft.  and  60  ft.  span  supported  by 
trestle  towers.     The  old  structures  were  generally  in  good  condition 
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Fig.   1 Typical   Fink  Truss  Viaduct  at   Swa 

interrupting  trafiic.  This  seemed  to  be  a  new  problem  for  the  bridge 
companies  and  their  first  attempts  did  not  compare  very  favorably 
wTh  their  later  efforts.  In  one  case,  a  temporary  run-around  was 
rrected  of  wood,  and  in  another  case  a  falsework  was  erected  about 
sSftln  elXalong  the  track  and  moved  ahead  from  span  to  span 
by  taking  tt  down  and  re-erecting.  The  latter  method  was  very 
slow  and  tedious  and  also  very  expensive 

The  most  satisfactory  method,  and  that  wh.ch  '^as  used  at 
Ashtabula,  is  to  build  a  ground  traveler  to  envelope  the  who^e 
structure  and  move  it  along  on  runways  placed  "^  the  'Ded  °f  the 
valley.    This  method  is  well  illustrated  by  Figs.  3,  4  and  5.  which  are 


inville,   Pa.      Built   in1882.       Rebuilt,    1904. 


was  used  to  carry  one  end  of  the  span,  while  the  other  end  was  held 

''  ^The'^rlS^val  of  the  170-ft.  span  and  the  erection  of  the  75^ft 
and  80  ft  plate  girder  spans  over  the  creek  was  a  somewhat  dif- 
ferent proposition  and  required  the  use  of  timber  towers  to  carry 
the  SO-'t.   span.     The  latter  span  came  at  about  tl^^^^^  ^^^°^33\^; 

^orf?Ss^=^afi:rts:s^^^rr:s 

Its  bracTng  had  been  removed  the  old  trusses  were  bolted  directly 


Fig.  2-Elevation  of  Old  Ashtabula  Viaduct,  New  York.    Chicago   and    St.   Louis. 


reproduced  from  photographs  of  the  work  at  ^shtabula^  The 
eirder  spans  were  riveted  up  complete  at  one  end  of  the  viaduct 
Ind  new  ties  placed  on  the  span  ready  for  rails.  The  spans  w 
then  run  out  on  flat  cars,  lifted  from  the  cars  by  the  tra%eler  and 
the  car  run  back  off  the  structure.  The  track  was  then  cut  the 
old  span  lowered  to  the  ground  and  the  new  span  lowered  to  place^ 
in  changing  the  towers,  the  new  bents  were  first  set  up  close  to 
be  old  benu  and  when  ready  for  the  change,  after  lifting  the  old 
t^wer  span  from  the  posts,  the  old  bents  were  lisconnected  and 
m'ved  t'owards  the  center  of  the  tower,  the  new  bents  placed  ^n 
position,  connected  by  longitudinal  bracing,  ^f^  the  old  span  low 
«red  to  place  on  the  new  posts.     The  ends  of  the  old  60-ft.  spans 


to  the  new  girder  spans  to  hold  them  in  position  while  taking  them 
Inart      The  old  piers  were  abandoned  and  will  be  removed 

The  bridge  material  was  manufactured  by  the  King  Bridge  Co 
Cleveland    Ohio,  and  erected  for  them  by  the  Pittsburg  Construc- 

''°%?ere  are  five  drawbridges  on  the  road,  three  of  which  have 
been  rebuiu  and  one  is  under  construction.  The  Cummmgs  draw- 
bddge  over  the  Grand  Calumet  River  in  Chicago  is  a  smgle-tracK 
riv  ted  structure,  partially  continuous  over  the  cent-,  and  h^  a 
suan  of  214  ft  11  in.  center  to  center  of  end  bearings.  The  load  is 
:nsmitte5  to  the  drum  by  means  of  four  loading  beams  bearing 
on  eight  radial  girders  at  a  point  such  that  about  12  per  cent. 
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the  weight  is  carried  on  the  center  and  8S  ver  cent,  on  the  rim. 
The  end  lifting  apparatus  consists  of  a  toggle  arrangemeiit  such 
that  the  motion  of  the  bearing  surface  js  vertical.  Its  corners  are 
beveled,  and  it  operates  as  a  wedge  to  bring  the  bridge  Into  perfect 
line  when  driven  home.  The  rails  are  connected  by  a  sleeve  rail- 
lock  which  makes  the  rails  continuous,  and  they  are  connected  with 


Fig.  3 — Traveler  Used  in  Erecting  Ashtabula  Viaduct. 


the  interlocking  apparatus  in  such  a  way  that  the  rail-locks  cannot 
be  drawn  until  the  semaphores  have  been  set  at  danger.  The  bridge 
is  operated  by  a  16  h.p.  gasoline  motor.  The  perfection  of  the  oper- 
ating machinery  is  shown  by  the  fact  that  one  man  can  turn 
the  bridge  by  hand  under  favorable  conditions  and  three  men  can 
release  the  support  at  the  ends  of  the  bridge.  The  total  weight  of 
the  bridge  is  261  tons. 

The  Hammond  drawbridge  Is  a  double-track  structure  225  It. 
long,  used  jointly  by  the  Erie  R.  R.  and  the  N.  Y.,  C.  &  St.  L.  Mr. 
M.  R.  Strong,  Bridge  Engineer  of  the  Erie,  designed  the  bridge,  and 
the  construction  was  performed  under  the  direction  of  the  N.  Y., 
C.  and  St.  L. 

The  Lorain  drawbridge  is  similar  in  a  general  way  to  the  Cuin- 
mings  bridge.  It  is  operated  by  electricity  and  the  load  is  distrib- 
uted to  16  points  on  the  drum  and  to  the  center.  The  latter  carries 
20  per  cent,  of  the  weight.  The  bridge  weighs  604  tons  and  has 
a  span  of  341  ft.  4  in.  center  to  center  of  end  bearings.  It  is  shown 
in  Fig.  6. 

The  new  bridges  are  being  designed  to  carry  two  13b-ton  loco- 
motives, coupled,  followed  by  4,000  lbs.  per  lineal  foot.  The  mate- 
rial used  has  an  ultimate  strength  of  between  56,000  and  64,000  lbs. 
per  sq.  in.  The  unit  stress  is  7,500  (1  +^)  ^o^  tension  mem- 
bers and  all  rivet  holes  are  reamed  except  those  in  the  bracing. 
The 'railroad  company  either  prepared  full  detail  plans  before  ask- 
ing proposals,  or  else  specified  that  the  structure  in  question  should 
be  similar  to  some  structure  already  nuilt.  In  the  case  of  the  draw- 
bridges above  mentioned,  the  plans  were  prepared  by  the  rail- 
road company,  there  being  none  like  them  on  the  road.  The  mill 
and  shop  inspection  was  handled  directly  by  the  railroad  company, 
that  method  having  been  found  more  satisfactory  than  turning 
the  work  over  to  an  inspection  bureau.  The  latter  plan  was  tried 
first  and  then  abandoned. 

Three  large  viaducts  were  built  by  the  American  Bridge  Co., 
and  most  of  the  other  work,  including  all  the  drawbridges,  by  the 
King  Bridge  Co.  The  fabrication  of  the  work  by  both  companies 
was°very  satisfactory.  Rapid  and  careful  erection  was  performed 
by  the  Pittsburg  Construction  Co.,  which  has  sub-contracted  for 
much  of  the  erection  from  the  King  Bridge  Co. 

When  by  reason  of  a  change  in  the  span  length  or  in  the  char- 
acter of  the  bridge,  new  masonry  has  been  required,  it  has  been 
built  entirely  of  concrete.  Old  masonry,  when  in  bad  condition, 
has  been  reinforced  by  concrete  jackets  having  iron  rods  taken 
from  the  qld  bridges,  embedded  in  the  concrete  to  prevent  a  pos- 


Fig.  5— New  Viaduct  Over  Ashtabula  Creek,  Showing  Traveler. 


Fig.  4 Completed  Viaduct  Showing  Girders  and  Towers. 


Fig.   6 — New   Drawbridge  at   Lorain,  Ohio. 
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sible  separation  of  the  old  masonry  from  the  new.  Where  changes 
in  the  height  of  piers  and  abutments  have  been  necessary,  new 
concrete  copings  of  liberal  thickness  have  been  built  and  the  whole 
course  of  concrete  firmly  tied  together  with  large  iron  rods. 

The  most  difficult  foundations  were  at  Lorain,  where  the  mate- 
rial under  the  center  pier  and  the  west  abutment  was  a  soft  grav- 
elly clay  which  required  piles.  Excavation  was  made  by  means  of 
coffer  dams  to  a  depth  of  about  22  ft.  below  water  and  then  piles 
were  driven  in  the  bottom  of  the  pit  as  close  together  as  possible. 
The  piles  were  not  cut  off  but  left  sticking  up  into  the  concrete 
in  an  irregular  form,  thus  avoiding  the  expense  of  a  grillage  and 
making  it  certain  that  every  pile  did  its  share  of  the  work.  It 
was  thought  best  to  carry  the  concrete  down  to  the  depth  of  22  ft. 
in  order  that  dredging  in  the  channel  might  in  no  case  endanger 
the  foundation  for  in  the  case  of  the  center  pier,  had  the  piles  been 


Lackawanna  Locomotive  with   Schenectady  Superheater. 


The  American  Locomotive  Co.  has  recently  built  two  eight- 
wheeled  (4-4-0)  locomotives  for  the  Delaware,  Lackawanna  &  West- 
ern, one  of  which  was  fitted  with  a  Schenectady  or  Cole  superheater. 
The  general  construction  of  the  superheater  pipes  and  connections 
is  the  same  as  that  already  illustrated  in  the  Railroad  Gazette  for 
June  9.  1905,  in  connection  with  the  Pacific  locomotives  for  the  Erie. 
In  this  case  there  are  60  large  tubes  for  the  superheater,  arranged 
as  shown  in  the  accompanying  plan  of  the  tubesheets,  where  there 
are  60  2i,o-in.  holes  in  the  back,  and  60  3V,,rin.  holes  in  the  front 
tubesheet.  It  will  be  seen.  too.  that  they  occupy  the  upper  cen- 
tral portion  of  the  nest  of  tubes  having  a  depth  of  six  horizontal 
rows  and  a  width  of  ten  vertical  rows,  which  is  equivalent  to  some- 
what more  than  eight  horizontal  and  15  vertical  rows  of  the  ordi- 


Passenger  Locomotive  for  the  D.,  L.  &  W.  R.  R.  Fitted  with  Schenectady   Superheater. 


unsupported  for  even  a  short  space  between  the  ground  and  the 
masonry,  there  would  have  been  danger  of  displacement  that  might 
interfere  seriously  with  the  operation  of  the  bridge. 

At  Cummings  and  Hammond  the  foundation  was  a  gravelly  clay 
so  hard  that  no  piles  were  needed.  At  Cummings  the  new  center 
pier  was  built  on  the  location  of  the  old  pier,  but  having  a  much 
larger  diameter,  30  ft.  at  top,  only  the  outer  shell,  about  10  ft. 
thick,  was  carried  down  to  the  full  depth  of  22  ft.,  the  center  of 
the  pier  being  filled  with  concrete  right  over  the  old  fouudation, 
which  was  composed  of  piles  and  a  grillage.  The  grillage  was.  of 
course,  first  removed  and  the  concrete  deposited  among  the  piles  so 
as  to  secure  their  full  bearing  value. 

The  foundation  work  was  all  done  by  day  labor  under  the  direc- 
tion of  the  railroad  company's  engineers.  The  concrete  was  made 
of  Portland  cement,  sand  and  unscreened  limestone  in  the  propor- 
tion of  one  barrel  of  cement  to  10 1^  cu.  ft.  of  sand  and  27  cu.  ft. 
of  stone.  The  concrete  was  built  at  an  average  cost  of  a  little  less 
than  |5  per  yard  exclusive  of  the  freight  charges  on  material  hauled 
over  the  company's  own  line. 

All  of  the  bridge  renewal  work  on  the  New  York,  Chicago  & 
St.  Louis  is  being  carried  out  under  the  direction  of  Mr.  E.  E.  Hart, 
Chief  Engineer. 


nary  tube.  The  superheater  tubes,  moreover,  are  not  staggered, 
but  are  set  in  straight  lines,  for  the  sake  of  securing  a  more  con- 
venient connection  at  the  front  end.  As  the  space  occupied  falls 
well  within  the  transverse  dimensions  of  the  tubesheet,  the  small 
tubes  rise  in  four  vertical  rows  on  either  side  outside  the  super- 
heater tubes,  as  in  the  case  with  the  engine  noted  above.  The 
superheater  tubes  naturally  reduce  the  heating  surface  very  ma- 
terially, in  this  case  cutting  it  down  from  1,947.89  to  1,635.56  sq.  ft. 
The  boiler  has  the  broad  Wootten  type  of  firebox,  in  accord- 
ance with  the  standard  practice  of  the  road,  and  this  has  one  very 
wide  door  with  across  inside  dimensions  of  34^4  in.  This  was  prol)- 
ably  done  in  ordej-  to  avoid  the  troubles  that  are  apt  to  arise  when 
two  doors  are  cut  in  the  back  head.  The  method  of  cutting  the 
door  opening  itself  is  worthy  of  attention.  Instead  of  flanging  the 
inside  sheet  out  far  enough  to  engage  the  flange  of  the  outer  sheet 
and  rivetting  the  two  together,  the  inner  sheet  is  turned  out  only 
just  far  enough  to  rivet  to  a  ring  which,  in  turn,  runs  out  to  en- 
gage with  the  outer  sheet,  a  heavy  ring  being  placed  between 
the  two  for  stiffening.  Instead  of  the  double  rivetting  all  round 
the  mud  ring  that  is  common  practice,  the  sheets  have  a  single  rivet- 
ting along  the  sides  and  ends:  double  rivetting  being  used  only 
at  the   corners   where  leaking  is   most   liable  to  occur.     In  fact,   it 
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Side    Elevation    of   4-4-0    Locomotivs   with    Schenectady   Superheater D.,   L.   &   W.   R.   R. 
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Longitudinal  Section  of  Back  End  of  Fire-Box  Showing  Door  Con- 
struction— D.,  L.  &  W.  Locomotive. 

has  beeu  shown  by  long  practice  that  double  rivetting  at  the  corners 
is  all  that  is  needed.  In  this  case  the  shape  of  the  mud  ring  is 
particularly  well  designed  in  order  to  accomplish  this  neatly  and 
effectively.  The  firebox  is  carried,  at  both  the  front  and  back,  by 
the  buckle  plates  that  have  come  to  be  accepted  practice.  The  dome 
connection  is  very  heavy,  having  a  thickness  of  1  in.,  and  the  open- 
ing is  farther  stiffened  by  the  use  of  an  inside  plate  or  welt  %  in. 
thick.  At  the  firebox  there  is  a  shallow  combustion  chamber,  and 
at  the  front  the  shell  extends  out  beyond  the  tubesheet  to  take 
the  ring  connecting  with  the  smokebox.  The  back  course  of  the 
shell  is  conical  with  the  top  horizontal  and  the  bottom  sloping 
down  to  the  throat  sheet,  thus  increasing  the  depth  of  the  body 
of  water  beneath  the  tubes  where  it  is  especially  needed. 

From  the  side  elevation  of  the  engine  it  will  be  seen  that  the 
whole  of  the  boiler,  with  the  exception  of  the  smokebox,  where  it 
rests  upon  the  saddle,  is  carried  by  buckle  plates  similar  to  those 
used  under  the  firebox.  Those  that  come  beneath  the  shell  are 
merely  the  continuance  of  an  old  practice.  A  noticeable  feature  in 
connection  with  the  machinery  is  the  use  of  the  piston  valve  and  the 
sharp  angle  of  rise  of  the  connection  between  the  link  block  and 
the  rocker  arm.  Open  eccentric  rods  are  used  and  the  link  is 
brought  down  to  the  level  of  the  driving  axle,  while  the  upper  end 
of  the  rocker  arm  is  about  18  in.  higher.  This  requires  a  sharp 
angle  for  the  bar.  but  the  advantages  of  a  direct  connection  and 
an  inside  admission  for  the  valve  are  retained. 

The  driver  brakes  are  operated  by  two  cylinders  placed  between 
the  frames  on  a  line  with  the  guides.  These  cylinders  are  bolted 
to  the  inside  of  the  frames  and  work  on  the  upper  end  of  a  lever 
that  multiplies  the  pull  six  to  one.     To  the  lower  end  of  the  lever 


a  connection  leads  to  an  equalizer  at  the  forward  driver  which 
distributes  the  pull  to  the  brake-shoe  levers  of  the  two  wheels,  an 
arrangement  that  will  be  readily  understood  by  reference  to  the 
special  engraving  of  the  driver  brake  rigging. 
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Arrangement  of  Tubes  D.,  L.  &  W.  Locomotive  with  Schenectady 
Superheater. 

The  following  are  some  of  'the  principal  dimensions  of  these 
engines: 

Cylinder,  diameter    20  In. 

Cylinder,  stroke  of  piston   26  in. 

Wheel  base,  driving   8  ft.  6  in. 

Wheel  base,  total    24   "   -t  " 

Weight  in  working  order,  without  superheater   1,51,200  lbs. 

In  working  order,  with  superheater 153.100    " 

on  drivers,  without  superheater 100,000    " 

On  drivers,  with  superheater    101.000    " 

Heating  surface  without  superheater 1, 947.80  sq.  ft. 

'*         with  superheater    1,635.50 

"  "         firebox,   without    superheater 190.8       *' 

firebox,    with   superheater 191.54 

■*         total,   without  superheaters 2,138.69 

"  "        total,   with   superheaters    1,827.10     " 

Grate   area    87.54 

Axles,  driving  journals,  diameter   9  in. 

length    13" 

"         truck,  "  diameter    6V4" 

'"  length    12  " 

tender,  "  diameter    5  " 

length    9   " 

Fuel    Fine   anthractie 

Boiler  type    Straight   top 

Firebox  (Wootten)   width   100  in. 

length    126  Via  " 

thickness  (crown,  side  and  back  sheets) %  in. 

Water  space    4  *' 

Crown   stays    Radial 

Tubes,   diameter    2  in. 

diameter,  for  superheater    3  " 

"  .    No.   2-in,  diameter,  without  superheater   280 

"         '■     2-in.  *'  with  "  152 

•'     3-in.  ••  with  "  CO 

length    .  .  .-. 13  ft. 

F/Xhaust  pipe,  double,  diameter 3V4   in. ;  3%  in. ;  3%   'n. 

.Stack,   diameter    18  in. 

Stack,  height   above  rails    15  ft. 

Tender,  frame 10-in.  steel  channel  and  plates 

Tank   capaciay,   water *. 5, 000  galls. 

Tank    capacity,    fuel .' 10  tons. 

Valve,    type    riston 

travel.  .5i/>  in. ;  lap.  .1   in.;     exhaust  clearance,  .'/n  in.  ;    lead,  .'/in  in. 

Wheels,    driving,    diameter 69  " 

"         engine  truck,  diameter 3.3  " 

tender  truck,  diameter   33  " 

Tractive   power    23.710  lbs. 

Cast-steel  is  used  for  the  journal  boxes  and  driving  wheel  cen- 
ters, and  the  engine  is  equipped  with  the  Westinghouse  high-speed 
brake. 


Driver  Brake  Rigging  of  4-4-0  Locomotive — D.,  L.  &  W.  R.  R. 
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East   Ivory   Car   Ferry   of  the    Missouri    Pacific. 


■^  "'"With  the  exception  of  the  Illinois  Division,  which  runs  from 
teaSt  St.  I^ouis  south  to  Thebes,  111.,  the  Missouri  Pacific  lines  are 
all  west  of  the  Mississippi  river  and  have  St.  Louis  as  their  eastern 
and  northern  terminus.  The  Southern  District  lines,  formerly 
known  as  the  St.  Louis,  Iron  Mountain  &  Southern,  during  the 
last  five  years  have  been  gradually  extended  by  new  construction 
and  purchase  so  that  there  are  now  what  are  practically  two  com- 
plete parallel  lines  from  Louisiana  north  to  St.  Louis,  one  running 
from  50  to  100  miles  west  of  the  Mississippi  and  the  other  following 
closely  along  its  banks.  The  road  now  known  as  the  Illinois  Di- 
vision was  built  about  three  years  ago  by  outside  interests  and 
sold  to  the  Missouri  Pacific  on  its  completion.  It  forms  the  north- 
ern link  in  the  new  line  parallel  to  the  main  line  of  the  St.  Louis. 
Iron  Mountain  &  Southern  and  takes  the  place  of  a  road  on  the 
west  bank  of  the  river,  a  route  which  had  been  previously  sur- 
veyed and  considered  in  connection  with  this  plan  for  a  parallel 
road  into  St.  Louis.  The  Illinois  line  offered  much  more  favorable 
grades  than  the  route  in  Missouri,  which  ran  through  rough  unde- 
veloped country,  and  at  the  same  time  taps  the  excellent  coal  fields 
of  southern  Illinois  as  well  as  offering  an  outlet  for  the  tremendous 
corn  crops  grown  in  that  region.  So  despite  the  fact  that  its  util- 
ization as  a  part  of  the  Missouri  Pacific's  north  and  south  line  in- 
volved two  crossings  of  the  Mississippi  river  it  presented  a  more 
favorable  route  than  the  one  originally  surveyed  on  the  Missouri 
side.  At  the  south  end  of  the  line  connection  is  made  with  the 
rest  of  the  system  over  the  Thebes  bridge  to  Gray's  Ferry.  Mo.     At 


caps  of  the  bents  and  the  ties  are  likewise  dapped  over  the  stringers, 
every  fourth  tie  being  bolted  down  to  alternate  stringers.  The  guard 
rails  are  dapped  lii;  in.  ever  the  ties  and  lag  screwed  to  alternate 
ties  to  prevent  any  shifting.  Twelve-foot  centers  are  preserved  be- 
tween the  tracks.  The  piles  for  the  outer  380  ft.  of  the  trestle 
were  cut  off  under  water  and  the  trestle  framing  for  about  250  ft. 
was  done  under  water,  sometimes  at  a  depth  of  from  10  to  15  ft. 
The  work  -was  frequently  delayed  on  account  of  high  water  and 
it  was  severely  damaged  twice  by  the  June  floods.  Before  work 
was  begun  27  clusters  of  six  piles  each  were  driven  60  ft.  above  the 
trestle  on  the  up-stream  side  at  intervals  of  40  ft.  and  chain  fenders 
were  strung  between  them  to  prevent  damage  to  the  bents  or  trestle 
framing  from  floating  driftwood  which  is  carried  down  by  the  floods 
in  large  quantities.  These  clusters  begin  close  inshore  and  extend 
out  2S0  ft.  beyond  the  end  of  the  trestle  to  protect  the  ferry  barges 
and  to  form  a  crude  slip.  In  spite  of  this  protection  the  cradle 
has  been  put  out  of  commission  a  number  of  times  by  drifting  logs 
and  debris  which  had  to  be  removed  before  the  incline  could  again 
be  used. 

The  cradle  is  150  ft.  long  and  is  framed  in  two  parts,  each  half 
carrying  one  track.  The  top  and  bottom  stringers  are  SVj-in.  x  15-in. 
timbers,  packed  with  cribbing  made  up  of  12-in.  x  14-in.  blocks  to 
give  the  rail  on  the  cradle  a  rising  grade  of  3  per  cent.  The  bottom 
stringers  carry  cast  journal  boxes  bolted  to  their  under  side  in 
which  the  axles  of  the  supporting  wheels  revolve.  These  wheels  are 
mounted  on  standard  axles  with  -IV'-in.  x  8>2-in.  journals.  With 
the  exception  of  the  four  pairs  of  wheels  on  the  inshore  end,  which 
are  12  in.  and  20  in.  in  diameter,  all  of  the  wheels  are  33  in.  in 


Plan  of  Apron  and  End  of  Barge. 


the  north  end  the  freight  terminals  are  in  East  St.  Louis  and  pas- 
senger trains  run  into  the  St.  Louis  Terminal  Station  over  the 
Ead's  Bridge.  The  Terminal  Railroad  Association  terminals  in  St. 
Louis  and  East  St.  Louis  are  often  badly  congested  and  the  charges 
for  transfer  across  the  river  are  high  so  that  it  was  thought  neces- 
sary to  provide  some  other  means  of  transfer  for  freight  operated 
exclusively  by  and  for  the  railroad  company.  Plans  were  accord- 
ingly made  soon  after  the  purchase  of  the  Illinois  Division  for 
building  the  necessary  inclines  and  cradles  on  both  sides  of  the  river 
for  a  car  ferry  to  operate  about  six  miles  below  the  Eads  Bridge  at 
East  Ivory,  111. 

The  design  of  a  suitable  incline  and  bridge  involved  difficulties 
not  met  with  in  lake  and  tidewater  ferries.  The  banks  at  this  point 
are  low  and  provision  must  be  made  tor  changes  in  the  stage  of 
water  of  as  much  as  20  ft.  as  against  8  ft.  or  10  ft.  in  most  tidal 
waters.  The  usual  form  of  floating  bridge  and  apron  was.  of  course, 
out  of  the  question  and  an  incline  trestle  and  moving  cradle  was 
substituted.  The  details  of  the  trestle  and  cradle  are  shown  in  the 
drawings. 

The  main  line  of  the  Illinois  Division  is  about  a  mile  back 
from  the  river  bank  and  a  double  track  embankment  was  built 
across  the  bottoms  to  the  end  of  the  incline,  which  is  approached 
on  a  10-deg.  curve.  The  trestle  work  begins  about  100  ft.  out  from 
the  high  water  mark  on  the  bank  and  extends  down  into  the  river 
on  a  4  per  cent,  and  3.45  per  cent,  grade  for  a  distance  of  about 
900  ft.  It  consists  of  bents  of  eight  piles  each  spaced  11  ft.  9  in. 
and  11  ft.  center  to  center  surmounted  by  four  rows  of  stringers 
carrying   the   ties   and   rails.     The   stringers   are   dapped    over   the 


diameter.  At  the  inshore  end  where  the  depth  of  the  cradle  will 
not  allow  the  use  of  wheels  running  in  journals,  sliding  shoes  are 
substituted.  A  feather  rail  12  ft.  long  leads  from  the  trestle  rails 
to  the  cradle  rails.  The  plan  shows  the  cross-framing  and  bracing 
and  the  location  of  the  hoisting  sheave  for  moving  the  cradle  up 
and  down  on  the  trestle  to  accommodate  the  different  stages  of 
water. 

The  hinged  apron  at  the  end  of  the  cradle  is  framed  of  steel 
with  plate  girder  stringers  24  in.  deep  and  light  angle  cross-bracing. 
It  is  30  ft.  long  and  is  supported  at  the  outer  end  on  a  nest  of 
packing  blocks  built  up  on  an  extension  of  the  'oottom  stringers 
of  the  cradle.  The  form  of  bow  on  the  car  floats  is  such  that  the 
apron  is  lifted  off  its  outer  bearing  when  the  boat  is  tied  up  to  the 
cradle  and  rests  on  a- shelf  slightly  below  the  level  of  the  boat  deck. 

The  barges  have  four  tracks  12  ft.  center  to  center,  and  the 
necessary  frogs  and  switches  are  put  in  on  the  cradle  and  apron, 
leaving  the  tracks  on  the  barge  clear.  The  frog  points  are  located 
4  ft.  6  in.  from  the  end  of  the  apron  and  a  No.  6V,  frog  is  used 
which  places  the  switch  point  62  ft.  back  on  the  cr.tdle.  Without 
using  very  sharp  curves  on  the  switches  this  brings  the  fouling 
point  on  the  barge  tracks  well  up  toward  the  bow  and  ncreases  the 
capacity  about  four  cars  over  the  old  method  of  locating  the  switch 
on  the  barge.  One  steamer  and  one  barge  are  at  presen,;  in  service 
between  the  inclines  at  East  Ivory,  111.,  and  West  Ivory.  Mo.  Most 
of  the  coal  shipped  from  the  Illinois  fields  into  St.  Louis  is  delivered 
to  the  Missouri  Pacific  tracks  on  the  west  bank  of  the  river  over 
this  route,  and  a  large  part  of  the  southbound  shipments  over  the 
Illinois  Division  are  ferried  over  the  river  at  this  point. 
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Experiments  With  Signal  Lenses. 


arbleheaa.  wb.r.  be  '"'l  »''•''»  '  Yrt.rt  uS."  nd  b.d  the 


held  against  the  side  of  the  scale  to  mark  the  level  at  which  the 
light  is  seen.  The  wedge  is  then  moved  vertically  up  and  down 
^ast  this  finger  until  a  point  is  found  where  the  light  is  cut  off. 
By  the  aid  of  a  hand  lantern  the  scale  is  then  read  off  at  the  point 
where  the  finger  nail  rests  against  it. 

Operating    and    Controlling    Devices    of   the    Omaha    B.  &  T.  Co.'s 
Drawbridge. 

The  Missouri  river  hrldge'^he  Omaha  Bridge  &  Terminal 
Railwav  Companv  was  described  in  these  columns  Feb  24  1905 
ft  cTns^.ts  of  two  520-ft.  draw  spans  placed  tandem,  f^  longest 
drawbridges  in  the  world.  One  was  built  in  1893,  and  the  other 
was  completed  in  January  last. 

m  arranging  for  the  operating  and  controlling  devices  and  for 
the   sTgnlls  guarding   the  approaches,   the  idea  constantly   in   mind 


New  B.-idge  of  the  Omaha 


&.  T.  Co.  Across 


the  Missouri   River    (From  the  Iowa  Side). 


when  Changing  the  lenses.     He  screwed  the  Jantern  to  a  ^maU  turn- 

-^.r r d^^  ii^f  ri  2^r  ^ :~  £^^ 

^om  a  common  flame  at  the  distance  of  half  a  mUe  he  had  to  inv 

-r^\ss^:hr.s^^:sr^^^';^o-apMf^  e 

orfases  from  the  clear  end  to  the  dense  end.  -/-^^P-P°  ""^ 
that  for  equal  distances  on  the  wedge,  measured  from  the  Ueai 
end  the  density  of  the  film  will  increase  in  geometrical  ProgJ-e-'on 
,1  -  4  8  16  etc  ).  If  such  a  film  is  held  between  the  light  to  be 
e-^te'd  and  the  eye.  the  light  can  be  seen  through  the  ^'-J'y-, 
and  bv  moving  the  film  toward  the  denser  end  a  point  is  found 
where  it  entirely  cuts  off  the  light.  This  point  will  vary  according 
To  the  ntensity  of  the  light,  and  thus  various  lights  can  be  com- 
pared  with  each  other,  and  with  any  S-^n  standard  by  noting 
the  distance  from   the  clear   end   to   the  point  where  the  light   is 

'"*  "xhe  wedge  wa.s  mounted  so  that  it  could  be  moved  horizontally 
in  front  of  a  tube  lined  with  black  velvet.     For  testing  red- lights 
a  wedge-shaped  cell  filled  with  a  green  fluid   150  per  cent,  solution 
of  nickel  nitrate)    was  used  instead  of  the  wedge,  but  this  was  no 
enough  better  than  the  photographic  wedge  to  warrant  its  continiied 
use.     By  the  gage  on  the  wedge  the  comparative  value  of  diffeient 
lights  was  measured  in  centimeters  from  the  clear  end  of  the  T\ed=e, 
the  figure  in  the  record  showing  the  point  where  the  light  disap- 
peared     Three  corrugated  lenses  were  used  and  three  of  the  ne« 
design   mentioned   above.     With   uncolored   lenses,   placed   squarely 
in  front  of  the  observer,  the  corrugated  lenses  and  the  new  design 
differed  but  little,  varying  from   6.0  to  6.6  centimeters;    but  when 
the  lamp  was  turned  10  degrees  to  one  side,  the  new  lenses  show-ed 
much  better  than  the  corrugated,  the  latter  falling  to  3.6  and  3.9. 
while  the  others  gave  5.5  and  5.7.     In  other  words,  for  a  signal  or 
switch  on  a  curve  or  in  case  a  light  is  not  carefully  fixed  in  posi- 
tion   the   new    lenses   are  an   improvement.     They   are   also   easier 
to  keep  clean,   light   is  thrown  over  a   wider  angle,   there  is  less 
light   lost   from   reflection  from  the  back   surface  of  the  lens,   antt 
there    are   no    dark    rings.     The    new    design    is.    however,   heavier 
than  common  designs,  and  it  stands  out  farther  from  the  surface 
of  the  lantern.     Other  tests  were  made  with  red  lights. 

Dr  Williams  has  designed  a  pocket  photometer.  It  consists 
substantiallv  of  his  photographic  wedge,  with  the  scale  marked  on 
it  at  one  side,  and  the  film  protected  by  glass.  The  whole  is  en- 
closed in  a  metal  case.  He  estimates  that  this  will  not  cost  more 
than  $2.  To  use  this  photometer  the  wedge  is  withdrawn  from  the 
case  to  its  whole  length;  it  is  then  held  by  one  hand  between  the 
eye  and   the  light   to  be  tested.     One   finger  of  the  other  hand  is 


Switchboard — O 


Drawbridge. 


was  to  render  it  impossible  for  the  operator  intentionally  <"•  »>?  any 
blunder  to  perform  any  of  the  motions  or  °f ."^t'"^^.  °"\  °' .J 
proper  order;  to  permit  the  operation  of  the  ^"<ise  when  the  sig 
nals  were  clear  for  trains;  or  to  clear  the  signals  '-hen  tbe  bridge 
was  not  in  condition  to  permit  trains  to  pass  over  ^f^ly^  Th^ 
motive  power  is  electricity,  which  is  taken  from  two  '»def  °f  °j 
circuits    one  on  each  side  of  the  river.     The  feeders  as  well  as  all 
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Top  of  Controller  Box — 
O.,  B.  &  T.  Co.'s  Drawbridge. 


of  the  signal  and  indicator  wires  are  brought  to  the  operator's  house 
through  overhead  spans  ending  in  a  swivel  pole,  at  the  bottom  of 
which  is  a  set  of  insulated  collector  rings  for  making  connections 
at  all  points  in  the  rotation  of  the  bridge.  The  swinging  of  the 
draw  span  is  performed  by  two  40  h.p.  street  railway  type  motors 
mounted  directly  on  the  machinery  inside  of  the  drum.  The  end 
lifts,  which  are  of  the  wedge  type,  are  moved  by  two  20  h.p.  com- 
pound motors — one  at  each  end  of  the  bridge. 

The  rail  locks  at  each  end  of  the  bridge  are  worked  by  com- 
pressed air,  one  cylin- 
der being  connected  to 
all  of  the  rail  locks  at 
one  end.  The  sema- 
phores are  operated  by 
primary  batteries,  the 
home  signals  being 
placed  about  500  ft. 
from  each  end  of  the 
bridge,  and  the  distant 
signals  about  1,000  ft. 
in  advance  of  the  home 
signals.  The  railroad 
line  is  single  track  but 
the  bridge  is  double 
track,  requiring  a 
double-track  signal  sys- 
tem. All  signals  are 
normally  at  danger,  re- 
quiring trains  to  ap- 
proach the  bridge  under 
control. 

The  entire  control 
of  the  signal  system 
and  the  bridge  is  ef- 
fected through  a  single 
controlling  stand  de- 
signed especially  for 
this  bridge.  The  sen.a- 
phores  being  normally 
at  danger,  no  train  is 
permitted  to  '.'nter  the 
bridge  without  the  sig- 
nal of  its  track  first 
being  cleared  by  the 
operator.  The  levers 
controlling  the  sema- 
phores are  mechanical- 
ly interlocked  to  make 
it  impossible  to  allow 
trains  to  approach  the 
bridge  from  opposite 
directions  on  the  same 
track. 

Taking  up  the 
movements  in  the  order 
of  their  occurrence,  il 
will  be  seen  in  the  en- 
graving of  the  top  of  the  controlling  stand,  that  the  left-hand 
handle,  which  controls  all  movements  preliminary  to  the 
actual  swinging  of  the  bridge,  is  standing  at  point  1.  In 
this  position  the  signals  are  under  the  control  of  the  operator. 
Moving  the  handle  from  point  1  to  point  2  breaks  the  signal  cir- 
cuits, permitting  all  signals  to  go  to  danger;  and  until  this  is 
accomplished  it  is  impossible  to  move  to  point  3,  the  controller 
drum  being  locked  in  position.     In  position  3  a  four-way  air  valve 


proper  number  of  revolutions  to  have  withdrawn  the  wedges,  the 
current  is  automatically  cut  off  by  means  of  a  special  stop  device 
and  the  connections  left  so  that  the  motor  cannot  be  run  any  fur- 
ther in  that  direction  but  can  be  reversed  readily  at  the  proper 
time.  When  the  wedges  have  been  withdrawn,  the  handle  can  be 
moved  to  5,  which  unlocks  the  second  controller,  moved  by  the 
right-hand  handle.  This  latter  controller,  which  governs  the  bridge- 
swinging  motors,  is  a  General  Electric  standard  series-parallel  con- 
troller for  40  h.p.  motors.  The  first  drum  remains  locked  at  point 
5  until  the  bridge  is  back  in  normal  position.  When  the  rails  are 
exactly  in  line,  electric  contacts  are  formed  at  the  ends  of  the 
bridge  which  release  this  drum  and  permit  the  operator  to  per- 
form in  reverse  order  the  several  operations  already  described. 
The  handle,  however,  continues  to  move  in  the  same  direction 
through  a  complete  revolution  back  to  point  1.  In  engraving  of 
the  controller  will  be  noticed  a  rectangular  space  near  the  center 
of  the  top  of  the  box.  This  is  for  the  insertion  of  the  card  giving 
exact  instructions  to  the  operator. 

In  addition  to  having  the  controller  drum  locked  until  the 
next  movement  can  be  performed  safely,  each  movement  is  visually 
indicated  by  means  of  red  and  white  lights  on  the  switchboard. 
These  indicating  lamps  may  be  seen  in  the  engraving  at  the  top 
of  the  board  at  the  left-hand  side.  There  is  also  placed  on  the 
board  for  the  instruction  of  the  operator  a  card,  3  in.  x  CV:-  in., 
which  is  reproduced.  Each  lamp  is  marked  in  accordance  with 
its  indication,  the  markings  under  the  lamps  corresponding  to  those 
shown  on  the  card. 

The  operator's  house,  which  occupies  an  elevated  position  at 
the  center  of  the  span,  is  fire-proof,  with  steel  framework,  concrete 
floors  and  walls  of  Portland  cement  plaster  on  expanded  metal 
laths.  It  contains  the  switchboard,  controller  and  an  electric  com- 
pressor. The  compressor  is  the  regular  street  car  type  with  a 
capacity  of  50  cu.  ft.  of  free  air  per  minute.  It  is  entirely  auto- 
matic in  its  operation,  uniform  pressure  being  maintained  at  all 
times  in  the  reservoir. 

The  entire  opei-ating,  interlocking  and  signal  system  was  de- 
signed and  installed  by  Geo.  P.  Nichols  &  Bro.,  Chicago,  from  gen- 
eral specifications  prepared  by  Waddell  &  Hedrick.  designers  of 
the  bridge. 


Controller  O.,   B.  &   T.  Co.'s   Drawbridge. 
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Operators'  Direction  Card — O.,   B.  &  T.  Co.   Drawbridge. 


Effects  of  Work  and  Heat  on  the  Quality  of  Rivets. 


S.  TRACK 
W.BOUND 


At  the  July  meeting  of  the  Academy  of  Science  (France)  Mr.  C. 
Fremont  presented  a  note  in  which  he  discussed  the  quality  of  rivets 
used  in  bridges,  structural  work  and  boilers. 

In  order  to  properly  investigate  the  subject  he  took  seven  speci- 
mens of  Swedish  iron,  from  those  in  common  use,  having  a  tensile 
strength  of  47.000  lbs.  per  sq.  in.  and  six  pieces  of  steel  whose 
strengths  varied  from  50.000  lbs.  to  78,000  lbs.  per  sq.  in.  Three 
specimens  were  taken  from  each  of  the  seven  samples  intended  for 
tensile  and  bending  stresses,  both  static  and  dynamic.  One  of  these 
three  pieces  was  tested  in  its  original  condition,  that  is  to  say,  just 
as  it  was  cut  from  the  bar  and  without  receiving  any  treatment 
whatsoever  either  thermal  or  mechanical;  the  second  was  heated 
in  the  forge  to  the  temperature  at  which  rivets  are  usually  driven, 
that  is  to  say  from  1,650  deg.  to  2,000  deg.  Fahr.,  but  received  no 
mechanical  treatment ;  finally  the  third  specimen  was  made  into 
a  rivet,  then  driven  hot  by  a  machine  under  a  pressure  of  about 
55,000  lbs.  and  then  completely  removed  so  that  it  could  be  used 
like  the  two  preceding  specimens  for  the  various  tests  of  tension, 
bending,  etc. 

The  following  table  gives  the  results  of  these  tests,  and  it  may 
be  stated  that  the  metal  after  having  been  subjected  to  mechanical 
contraction   in   cooling  under  tension   is  visibly  impi-oved. 

The  result  of  the  shock  tests  upon  these  bars  shows  that  their 
brittleness  was  not  increased,  so  that  the  Increase  of  tensile  strength 
did  not  have  the  effect  of  temper  as  might  have  been  supposed. 
Limit 


elasticity,  strength,  per  cent,  to  shock. 

[Natural.  23,343  47,678  0.,'>.'i  -fl-;? 

Swedish  iron    -,  iieated.  23. 34:-!  47.678  0.49  26.961 

I.  Riveted.  36,894  61,585  0.54  25,542 

(  Natural.  27,671  50.658  «.65  31.218 

Mild  steel   i  marine  q'litv)  ■!  Heated.  23,910  49,665  0.63  36,894 

L  Riveted.  36,804  61,585  0.66  34,056 

I  Natural.  32,979  64.565  0.62  85,140 

Mild    steel     (structural  I  .-;  Heated.  34.056  60,591  0.61  28,380 

(.Riveted.  49,026  -"  ■—  "  ^" 


Nickel  steel   (3%) 


at  the  bottom  of  the  controller  box  is  opened  and  the  air  cylinders 

tor  moving  the  rail  locks  are  set  in  operation.     There  are  eight  of 

these  locks,  which  are  connected  up  in  series  by  an  electric  circuit. 

This  circuit  is  completed  only  when  all   eight  locks  are  released;     Nickel  steel  (5% 

and  until  the  circuit  is  formed  the  controller  is  locked,  preventing 

movement   of  the   handle   to    the   next   position.     Position   4   starts 

the  20  h.p.  wedge  moving  motors.     When  each  motor  has  made  the 


78,471  0.59  14,190 

I  Natural.  39,023  62.578  0.63  31,218 

-i  Heated.  31,928  59,798  0.65  26,961 

[Riveted.  56,760  81,451  0.62  38,313 

(  Natural.  34,766  69,531  0.57  8.5.140 

Semi-hard  steel    ( marine  I -;  Heated.  31.028  68,538  0.59  70,950 

(.Riveted.  56,760  92,235  0.59  11,352 


(  Natural.      42.570  70,524  0.66  32,637 

■I  Heated.       44,911  70,524  0.64  31,218 

(^  Riveted.       75,491  103,303         0.64  41,151 


I  Natural.      42,570 

Semi-hard   steeUGerman) -^  Heated.       41,151 

1  Riveted.      52,148 


77,477         0.64  14,190 

79,464  0.65  14,190 

90,390         0.61  31,218 
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The  B.  F.  Sturtevant  Company's  New  Works. 


The  general  layout  ot  the  new  works  of  the  B.  F.  Sturtevant 
Company  at  Hyde  Park,  which  is  about  nine  miles  from  Boston, 
Mass..  is  shown  in  the  accompanying  illustrations.  The  plant  is 
essentially  a  commercial  one,  and  therefore  a  detailed  description 
of  it  would  not  be  of  special  interest  to  railroad  men;  although  the 
following  description  of  the  general  layout  may  be  suggestive  at 
least,  inasmuch  as  careful  study  was  given  to  it,  which  resulted  in 
a    most   systematic   method   of   progressively    handling   the   various 


lery  floors  which  are  designed  for  200  lliS.  load  per  sq.  ft.  ar'a  of 
21 -in.  planK;  other  upper  floors  are  2ih.  plank  for  200  lbs.  load 
per  sq.  ft.  Maple  top  flooring  is  used  in  all  cases  and  all  roofs  are 
of  3-in.  plank  with  tar  and  gravSl  top. 

The  entire  plant  is  electriclly  driven  and  lighted  at  220  volts 
from  a  central  power  house  containing  one  100-k.w.  and  one  250- 
k.w.  Sturtevant  generating  set:  the  power  plant  engines  run  con- 
densing and  the  exhaust  steam  derived  from  the  engines  under  test 
upon  the  plate  in  the  testing  building  is  utilized  for  heating;  sup- 
plementary live  steam  being  admitted  tn  the  heating  system  at  re- 


General  Layout  of  the  B.  F.  Sturtevant  Company's  New  Works  at  Hyde  Park,   Mass. 


machine  parts  from  the  foundry  to  the  shipping  room  with  a  mini- 
mum amount  of  labor.  The  plant  occupies  a  tract  of  about  20  acres 
and  the  buildings  consist  of  a  foundry,  170  ft.  x  350  ft.;  a  pattern 
shop,  80  ft.  X  150  ft.;  a  machine  shop,  120  ft.  x  500  ft.;  a  fan  and 
heater  shop,  80  ft.  x  500  ft.:  a  testing  shop.  SO  ft.  x  240  ft.;  a 
smith  shop,  40  ft.  x  100  ft.;  a  locker  building,  40  ft.  x  140  ft.;  an 
office  building,   45  ft.   x   125   ft.,  and  a   power  house.  SO   ft.  x  80  ft. 


duced  pressure  as  may  be  required.  The  waste  exhaust  is  dis- 
charged through  a  Sturtevant  exhaust  head.  The  boilers  are 
equipped  with  Sturtevant  fuel  economizers  for  heating  the  feed 
water,  and  with  the  Jones  under-feed  system  of  mechanical  stoking. 
Steam,  electricity  and  compressed  air  are  transmitted  to  the 
individual  buildings  through  a  concrete  tunnel  and  a  supplementary 
system   of   covered   trenches.     The   machine   shop   is  of   the   gallery 


General    View    of   the    B.    F.    Sturtevant    Company's    New    Works   at   Hyjde  Park,   Mass.,  Showing   Power   House   in   the   Foreground. 


The  floor  area  totals  up  to  about  nine  acres,  which  is  slightly  more 
than  double  that  of  the  company's  old  plant  which  was  located  at 
Jamaica  Plain,  and  which  was  destroyed  by  fire  a  few  years  ago. 
The  buildings  are  somewhat  composite  in  their  construction,  con- 
sisting of  steel  interior  columns  and  main  steel  girders,  with  heavy 
brick  walls,  wood  timbered  floors  and  plank  roofs.  The  foundry 
is  of  one  story  and  the  root  is  supported  by  steel  trusses;  but  in 
the  other  buildings  open  timbering  with  wooden  columns  in  the 
upper  floors  is  used.  The  main  floors  in  the  machine,  fap  and 
erecting  shops  are  of  tar  concrete,  upon  which  3-in.  hemlock  is 
bedded  in  liquid  pitch  and  toe-nailed  together.  The  upper  floors 
are  carried  upon  hard-pine  beams  on  4  ft.  centers  spanning  the 
spaces  between  the  steel  girders  which  follow  a  unit  system  of 
20  ft.  on  centers  throughout  the  buildings.     The  machine  shop  gal- 


type  with  wings  40  ft.  wide,  having  a  central  craneway  of  the 
same  width  designed  for  a  crane  of  20  tons  capacity;  making  a 
total  width  of  120  ft.  The  lighting,  which  is  remarkably  effective, 
is  secured  principally  by  a  series  of  saw-tooth  skylights  running 
crosswise  of  the  roof  with  the  glass  facing  due  north.  The  upper 
floor  of  the  building  is  devoted  to  the  electrical  department  and  is 
provided  with  individual  small  traveling  cranes.  Both  standard 
and  narrow  gage  tracks  enter  the  machine  shop  at  the  end  farthest 
from  the  erecting  shop.  Generally  speaking,  large  castings  and 
forgings  pass  in  at  this  end  and  are  transported  by  the  crane, 
while  smaller  parts  are  brought  in  through  numerous  side  entrances 
and  are  handled  by  hoists  or  by  manual  labor.  Industrial  tracks 
also  cross  the  building  at  the  center  and  at  both  ends.  The  heavy 
machine   tools    are    driven    by    direct    connected    Sturtevant   motors 
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and  are  arranged  in  the  open  craneway  and  consist  in  part  o£ 
two  Detriclt  &  Harvey  open  side  planers,  one  a  60-in.  and  tlie  otiier 
a  72-in.;  a  6-ft.  and  a  7-ft.  Baush  radial  drill;  a  Beaman  &  Smith 
horizontal  boring  mill  with  60-in.  swing,  and  a  48-in.  Johnson  lathe. 
Beneath  one  of  the  side  galleries  is  a  line  of  planers  incUided  in 
which  is  a  Cincinnati  60  in.  x  48  in.;  and  a  group  of  radial  drills 
and  several  horizontal  boring  mills,  which  are  all  served  by  travel- 
ing cranes  on  a  continuous  runway.  Beyond  these  are  the  large 
vertical  and  planer  type  milling  machines.  The  smaller  tools  are 
driven  in  groups,  by  means  of  20-h.p.  motors  suspended  overhead. 
The  grinding  and  polishing  room  is  on  the  main  floor  and  is 
equipped  with  a   Sturtevant  exhaust  fan,  hoods  and  piping. 

In  the  fan  shop  are  installed  large  sliears  and  brakes  for  cut- 


Cost    of    Stopping    Trains,  Compared    Wittn    Cost  of    Interlocking 
Signals  to  Avoid  Stops.* 


Circular   Overhead   Crane   with    Supported   Center,    Fitted    with    a 
2-Ton  Rand  Air  Hoist — B.  F.  Sturtevant  Company's  New  Works. 

ting  and  folding  plates  up  to  120  in.  in  length  and  rolls  for  handling 
'...-in.  plates  120  in.  wide.  Pneumatic  punches,  riveters  and  chip- 
pers  are  also  extensively  used.  All  plate  iron  is  stored  on  edge  in 
diagonal  alcoves  in  the  storage  shed,  which  has  capacity  for  nearly 
a  thousand  tons.  Special  attention  was  given  to  the  testing  plant, 
which  has  proved  most  valuable  in  conducting  the  rigid  tests  de- 
manded by  the  United  States  Navy  Department  upon  the  engines, 
generatinng  sets  and  engine  and  motor  driven  fans  which  the  com- 
pany has  furnished  to  the  government  in  large  numbers. 

All  of  the  buildings  are  heated  and  ventilated  by  the  Sturte- 
vant system.  In  the  machine  shop  the  hot  air  pipes  are  hidden 
beneath  the  second  floor  wall  benches  and  deliver  most  of  the  air 
downward  to  the  first  floor.  The  fan  and  erecting  shops  are  sup- 
plied through  an  underground  duct  which  delivers  the  hot  air  to 
specially  constructed  external   vertical   flues  upon   one  side   of  the 


Special    Rack    for    Storing    Crank    Shafts — B.  F.  Sturtevant  Com- 
pany's New  Works. 

building  which  in  the  case  of  the  fan  shop  are  located  40  ft.  on 
centers  and  discharge  the  air  across  the  building  above  head  level. 
The  B.  F.  Sturtevant  Company  is  especially  proud  of  the  fact  that 
a  large  amount  of  its  new  equipment  was  made  and  installed  by 
its  own  works.  Aside  from  the  motors,  engines,  heating  and  ven- 
tilating systems,  forges,  etc.,  which  the  company  regularly  makes, 
it  also  designed  and  constructed  its  entire  industrial  equipment, 
which  consists  of  a  complete  industrial  railroad  system,  including 
the'  platform,  coal,  charging  and  dump  cars,  ladle  trucks,  truck 
ladles  and  turntables.  The  company  also  made  a  large  part  of  its 
general  factory  equipment,  such  as  cast-iron  bench  legs,  electric 
hoists,  wash-sinks,  shelf-brackets  for  pattern  storage,  manhole  and 
catch  basin  covers  and  frames,  trench  cover  plates  and  pipe  hangers. 


There  exists  in  the  minds  of  most  railroad  officers  the  idea 
that,  it  the  factor  of  safety  is  left  out,  an  interlocking  plant  is  a 
luxury  at  any  place  where  traffic  is  not  so  great  that  one  is  re- 
quired to  facilitate  the  movements  so  that  all  may  be  handled  with- 
out increasing  the  track  facilities,  or  where  the  time  to  be  made 
by  fast  trains  makes  necessary  the  saving  of  every  minute  possible. 

It  has  been  my  belief,  for  a  long  time,  that  this  idea  was  erron- 
eous and  when  a  Division  Master  Mechanic  made  the  statement  that 
the  temporary  removal  of  a  certain  interlocking  plant  had  cost  his 
company  $1,200  a  month  for  additional  coal  consumed  on  account 
of  the  additional  stop  for  all  trains,  the  fact  was  strongly  impressed 
upon  me.  Inquiries  made  of  various  offlcials  as  to  the  cost  of  stop- 
ping an  average  train  brought  forth  a  wide  divergence  of  opinion 
ranging  all  the  way  from  five  cents  to  five  dollars.  An  oHiciai  of 
a  western  road  says: 

"For  trains  such  as  Nos.  55  and  56,  regularly  eight  cars  between 

and ,    and    seven    between and and 

total  weight  including  engine  and  tender  half  loaded  about  530  tons, 
the  various  items  of  stopping  and  starting,  from  and  to  a  speed  of 
5(1  miles  an  hour  are  estimated  as  follows: 


Total  coal   ao.5  lbs.  at  if 2.15  per  ton  ?0.33 

Brake  shoe  wear  and  tire  wear   03 

\\'ear  of  brake  and  draft  riggings  and  miscellaneous OG 

Total $0.41! 

"The  cost  of  brake  shoes  per  stop  is  estimated  from  some  experi- 
ments now  being  conducted  by  the  laboratory.  The  cost  of  tire 
wear,  brake  rigging  wear,  are  estimated. 

"Tests  recently  made  on  trains  Nos.  55  and  56,  the  point  at 
which  steam  was  shut  off  and  the  speed  were  noted  and  also  the 
point  at  which  the  speed  at  shut-off  was  attained  after  starting  up. 
The  time  in  which  the  train  would  have  covered  this  distance  if 
no  stop  had  been  made,  subjjtracted  from  the  time  it  actually  took, 
gives  the  time  lost  on  account  of  stop,  exclusive  of  time  standing 
at  the  station.  The  time  lost  at  various  stations,  exclusive  of  time 
standing  at  station,  was  as  follows: 


E. 


Speed 

Seconds 

at  time  steam 

lost  on  account 

irection. 

shut  off. 

of  stop. 

West. 

u2  m.  p.  h. 

1H(! 

Kast. 

r,i 

197 

W^st. 

.59 

129 

East. 

48 

335 

West. 

39 

90 

East. 

60        " 

180 

West. 

52 

.      155 

East. 

45 

121 

West. 

52 

119 

East. 

42 

95 

"Thus  the  time  lost  in  making  a  stop  (exclusive  of  time  stand- 
ing)   on  a  straight  and  level   track  averages  about   145   seconds. 

"The  records  of  some  tests  of  train  No.  56  made  in  1901,  before 

the interlocking  plant   was   installed,   have   been   gone  over 

and  compared  with  the  tests  on  No.  56  recently  made.  The  tests 
show  that  the  interlocking  plant  has  saved  85  seconds  on  the  time 
of  this  train. 

"The  cost  of  stopping  and  starting  a  2,000  ton  freight  train 
(SO  cars)  from  and  to  a  speed  of  35  miles  an  hour  would  not  be 
far  from  $1.00,  itemized  as  follows: 

nO  lbs. 


300 


Total  coal .550  lbs.  at  .?2.1o  per  ton  if0.50 

Mrake  shoe  wear ^~< 

other  items  (as  classitied  above)    29 

Total ?l.i"i 

"In   both   the   foregoing  calculations,   the  figures   of   coal   used 
by   the  air  pumps  are  based  on  tests;    that  required  to  accelerate 
the  train  calculated;  and  the  item  of  brake  shoe  wear  is  estimated 
from  tests  now  going  on;  all  other  items  are  purely  estimates." 
Another  road  gives  me  the  following  estimate: 
Six-Car  Passenyer  Train:    43  M.  P.  H. 

Coal  for  starting  train  and  for  air  pump $0.28 

Cost  of  wear  and  tear  on  brake  rigging  and  shoes 07 

Total ¥0.35 

1,500- ron  Freight  Train;  15  il.  P.  H. 

Cost  for  starting  train  and  air  pump $0.40 

Cost  of  brake  rigging  and  shoe  wear 16 

Total $0.56 

"These  amounts  do  not  take  into  consideration  tire  wear,  pos- 
sible wheel  sliding,  wear  and  tear  of  draw-bars  and  other  wear 
and  tear  on  brakes,  or  liability  of  injury  to  freight  in  cars  and 
possibly  breaking  in  two  when  stopping  or  starting.  These  figures 
would  possibly  increase  the  total  five  to  six  cents  in  the  case  of  a 

•A  paper  by  J.  A.  Pealxidy.  Signal  Engineer  of  the  Chicago  and  North- 
western, presented  before  the  Railway  Signal  Association,  at  Niagara  Falls 
Oct.  10-12,  condensed. 
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passenger  train  and  12  to  15  cents  in  tlie  case  of  a  freight  train." 

A  recent  experiment  on  still  another  road  showed  the  following 
results: 

"A  24-car  freight  train  of  900  tons  was  stopped  from  a  speed 
of  45  miles  an  hour,  and  accelerated  to  a  speed  of  45  miles  an  hour 
after  having  run  over  the  same  distance  at  the  same  place.  There 
was  a  loss  of  four  minutes  of  time  and  the  additional  use  of  440 
lbs.  of  coal.  The  total  distance  covered  in  making  this  test  was 
five  miles,  and  care  was  taken  to  have  the  locomotive  fire  as  near 
as  possible  the  same  at  the  beginning  and  end  of  each  trip." 

As  all  these  figures  were  made  on  separate  bases,  they  cannot 
be  directly  compared.  I  have  considered  that  the  figures  of  the 
second  man's  estimate  were  so  conservative  that  they  could  not  be 
disputed,  and  will  use  the  average  obtained  from  them  Uo  cents 
in  round  numbers)  iu  the  following  illustrations,  as  the  cost  of 
Slopping  any  train;  in  all  of  these  illustrations  it  is  assumed,  un- 
less otherwise  noted,  that  additional  men  have  to  be  employed  to 
operate  the  interlocking  plant. 

The  figures  used  for  the  cost  of  installing  plants  are  high,  and 
allowance  is  made  tor  electric  locking,  annunciators,  etc.,  as  usually 
installed  in  modern  plants.  The  charges  tor  maintenance  and  opera- 
tion are  sufficient  for  first-class  work.  The  average  interlocking 
plant  with  proper  maintenance  will  last  20  years,  but  to  be  on  the 
safe  side,  I  have  only  allowed  for  a  life  of  15  years.  Each  actual 
case  should,  of  course,  be  taken  up  as  a  separate  proposition;  far 
better  results  can  usually  be  shown  than  are  given  in  these  ex- 
amples, as  freight  trains  are  generally  more  numerous  than  pas- 
senger, and  the  average  saving  per  train  would  be  increased  in  pro- 
portion. 

Example  1. — Entrance  to  a  yard  from  a  double  track;  cross- 
over, four  derails,  four  high  signals,  six  dwarfs. 

Cost  of  interlocking  plant   complete ;  - .  .98.000 

Interest  on  cost  at  4  x^er  cent $o2U 

Depreciation  per  yearT  7  per  cent 560 

Cost  of  maintenance  per  year 840 

Cost  of  operation  per  .veai-    1,440 


Sac 

ing  to  he  Eff 

ei-.tctl. 

Time 

Cost 

Total  cost 

required  to  pay 

per  year 

interlocking 

Net 

(or  instal- 

Saving 

or  stopping  per  year. 

saving 

lation  ($8,000) 

— capitalized 

trains. 

as  above. 

per  year. 

from  saving. 

4  per  cent. 

?2,800 

$2,800 

3,285 

2,800 

«4S5 

16.5  yrs. 

?12,12:. 

4,105 

2,800 

1,305 

6.13  " 

32,025 

4,930 

2.800 

2,130 

3.8    •• 

53.250 

8,210 

2,800 

5,410 

1.48" 

135,250 

11,495 

2,800 

8,695 

11   mos. 

217.378 

13,140 

2,800 

10,340 

9.3    •■ 

258,500 

16,425 

2.800 

16,625 

7.0    ■■ 

340,625 

80 
100 

Example  2. — A  single  track  crossing  a  single  track;  four  derails, 
eight  high  signals. 

Cost  of  interlocking  plant   complete $7.oiio 

Interest  on  cost  at   4  per  cent $280 

Depreciation   per  year,    i    per  cent r.  .- 490 

Cost   o(   maintenance    420 

Cost   of  operation    per  year    1,440 

Total  cost  per  year   S2,630 

Saving  to  be  Effected. 

Time 

required  lo  pay  for 

installation  I  S10.."i0ti 

from  saving. 


Cost  per  year 

Trains 

for 

Net 

pr  day. 

stopping  trains. 

saving.* 

16 

$2,630 

20 

3,285 

$655 

2. J 

4,105 

1,475 

30 

4,930 

2,300 

40 

6,570 

3,940 

.^0 

8,210 

5.580 

60 

9,855 

7.225 

Saving 

— capitalized  at 

4  per  cent. 


10.7  yrs. 


98.500 
139.500 
180.625 


a   double   track;    six   de- 


•Cost  of  stopping,  minus  $2,630. 

Example  3. — A  single   track   crossing 
rails,  eight  high  signals,  two  dwarfs. 

Cost   of   interlocking  plant   complete $8,000 

Interest  on  cost  at  4  ner  cent $;i20 

Depreciation  per  year'  7  per  cent 560 

Cost  of  maintenance  per  .vear 840 

Cost  of  operation  per  year    1,440 

Total  cost  per  year $2,800 

The  saving  would  be  the  same  as  in  Example  1. 

Ej-ainple  J,.- — A  single  track  crossing  a  double  track,  including 
four  station  switches;   total  switches,  derails  and  signals,  26. 

Cost  of  interlocking  plant  complete $10,500 

Interest  on  cost  at  4  per  cent $420 

Depreciation  per  year,  7  per  cenr 735 

Cost  of  maintenance  per  vear  480 

Cost  of  operation    ." 1,440 


Total  cost  per  year $3,075 

Saying   to    be   Effected. 
Time 
required  to  pav  for 
H  installation  ($7,000) 

ng.*  from  saving. 


Cost  per  vear 
Trains  for " 

pr  day.  stopping  trains 
19  $3,075 

25  4.105 

30  4,930 

40  6.570 

50  8,210 


Saving 
capitalized  at 
4  per  cent. 


$1,030 
1,855 
3,495 
5,135 


11.9  yrs. 
5.6  " 
3.0  " 
2.0  •• 


$25,750 
46,375 
97.375 

128.375 


Example  6. — Single  track  drawbridge  assuming  that  men  are 
already  employed  who  can  operate  the  signals;  two  derails,  four 
signals. 

Cost  of  interlocking  plant   complete $6,000 

Interest  on  cost  at  4  per  cent $240 

Depreciation  per  year,  7  per  cent 420 

Cost  of  maintenance  per  year 420 

Cost  of  operation  per  year  (supplies  only) 120 

Total  cost  per  year $1,200 

Saving  to  be  Effected. 


Time 

Cost  pel-  year 

required  to  pay  for 

Saving 

Trains 

for 

Net 

installation  ($6,000) 

— capitalized  at 

pr  day. 

stopping  trains. 

saving.* 

from  saving. 

4  per  cent. 

7 

$1,200 

10 

1,64U 

$440 

14.0  yrs. 

$11,000 

15 

2,465 

1,265 

5.0    ■• 

31,62o 

20 

3,285 

2,085 

3.0    •■ 

52,125 

'2o 

4.105 

2,905 

2.0    •• 

72,625 

30 

4,930 

3,730 

minus  $1. 

1.6    •■ 

200. 

93,250 

•Cost   of  stopping. 

Mr.  Peabody  also  gives  estimates  for  a  double  track  crossing 
a  double  track;  for  a  single  track  drawbridge  assuming  that  extra 
men  will  be  required  to  operate  plant;  for  a  double  track  draw- 
bridge assumiug  that  men  are  already  employed  who  can  operate 
the  plant;  and  for  a  double  track  drawbridge,  assuming  that  extra 
men  will  be  required  to  operate  the  plant. 


The  Organization   of  Shoo   Forces. 


•Cost  of  stopping,  minus  $3,075. 


In  getting  together  a  force  of  men  sufficient  to  man  a  shop 
capable  of  turning  out  20  to  50  locomotives  a  month,  the  first  con- 
sideration is  to  pick  a  man  for  the  head  who  can  be  implicitly 
relied  on  to  carry  out  the  plans  you  formulate  for  him.  and  to 
have  such  ideas  of  his  own  that  he  will  immediately  see  where 
delay  or  friction  occurs  and  apply  a  remedy.  He  must  have  a 
firm  disposition,  be  prepared  to  meet  emergencies,  have  the  good 
will  of  the  foremen  and  men  under  him,  and  be  tactful  so  as  to 
be  able  to  straighten  out  the  many  little  difficulties  that  »re  con- 
tinually arising.  It  is  far  better  if  he  has  no  relatives  or  friends 
working  for  him  as  it  will  save  lots  of  trouble  from  fancied  dis- 
crimination. He  should  not  allow  work  to  be  done  carelessly  or 
improperly;  it  takes  a  long  time  to  build  up  a  reputation  for  thor- 
oughness which  can  be  shattered  in  a  few  weeks  if  work  is  slighted. 

When  an  engine  comes  into  the  shop  for  repairs,  it  should  be 
the  duty  of  one  or  more  men  to  inspect  it,  and  immediately  order 
all  of  the  new  material  required,  and  see  that  it  is  placed  at  the 
machines  or  benches  ready  to  be  worked  on  when  its  time  comes — 
don't  wait  two  or  three  days  after  the  engine  arrives,  and  then 
find  you  want  something  that  isn't  in  stock  but  ought  to  be. 

In  taking  down  engines  each  part  should  be  plainly  marked  so 
that  when  wanted  again,  there  will  be  no  difficulty  in  finding  it: 
the  storage  of  parts  that  need  no  repairs  is  a  matter  worthy  of 
attention,  much  material  is  lost  through  storing  it  where  it  cannot 
readily  be  found  when  wanted. 

To  get  engines  or  work  out  of  a  shop,  tliere  should  be  a  classi- 
fication of  repairs,  and  each  piece  of  work  done,  or  each  engine 
passing  through  the  shops,  should  have  a  schedule  of  time,  so  that 
all  concerned  know  when  it  will  be  necessary  for  the  various  parts 
to  be  ready.  Don't  do  things  haphazard.  Set  a  time  limit  and 
work  to  it.  making  such  improvement  in  tools,  ways  and  means 
of  doing  work,  that  all  lost  motion  is  taken  up. 

The  head  of  the  shop  should  have  good  foremen,  all  knowing 
their  business  thoroughly  and  being  able  to  handle  men  with  con- 
sideration, firmness  and  fair  dealing.  These  combinations  are  fre- 
quently bard  to  get.  but  with  a  large  force  of  men  to  pick  from,  the 
right  kind  of  men  can  be  found,  who.  by  a  little  training,  will  meet 
the  requirements. 

A  good  plan  to  adopt  with  your  foremen  is  to  hold  weekly 
meetings  for,  say  an  hour,  and  review  the  work  that  has  been 
done  and  that  which  is  ahead  of  them.  Let  them  tell  you  how 
conditions  can  be  improved,  what  is  delaying  their  work,  etc.  This 
getting  together  is  very  helpful  to  the  Superintendent  of  Shops,  as 
he  quickly  gets  in  touch  with  details,  and  at  such  times  he  can 
say  what  results  he  is  after  and  offer  encouragement  to  get  them. 

The  Shop  Superintendent  who  is  wise,  will  lend  an  ear  to  sug- 
gestions made  by  his  foreman  or  men  when  they  can  show  a  way 
by  which  better  results  can  be  obtained;  once  make  light  of  or 
ridicule  a  suggestion  from  any  one.  however  humble  in  position, 
and  another  will  not  be  offered.  The  mechanic  who  tells  you  that 
a  certain  casting  has  more  metal  on  it  than  is  necessary.  Is  helping 
you  to  get  results  and  the  least  you  can  do  is  to  listen,  and  try 
to  remedy  the  trouble  by  asking  to  have  the  pattern  changed. 

The  organization  of  shop  forces  does  not  end  with  getting 
together  good  foremen  and  men;  it  is  also  necessary  to  have  such 
a  systematic  arrangement  of  accounts  and  reports  that  you  will 
not  only  see  that  the  men  are  getting  the  work  out  promptly,  but 

•From  a  paper  read  at  the  September  meeting  of  the  Western  Railway 
Club,  by  H.  T.  Bentley.  Assistant  Superintendent  of  Motive  Power  of  the 
Chicago  &  Xorth-WesterD. 


October  13,  1905. 
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lan  tell  at  a  glance  how  much  is  being  done  and  what  it  is  cost- 
ing; without  this  Icnowledge  you  are  not  able  to  perfect  the  organ- 
ization to  its  fullest  extent:  it  also  enables  you  to  say  when  asking 
tor  new  tools,  what  can  be  saved  in  time  and  money  by  their  intro- 
duction, and  to  know  whether  it  will  be  cheaper  and  better  to  pur- 
chase such  things  as  taps  and  reamers,  or  make  them  in  the  shops. 
The  Superintendent  of  Motive  Power  who  visits  his  shop  fre- 
quently and  knows  all  his  foremeirt  can  get  better  results  and  have 
the  men  feel  more  kindly  dit-posed  towards  him  than  the  one  who 
does  all  his  visiting  by  long  distance  telephone:  a  word  of  encour- 
agement and  a  suggestion  will  often  bring  out  latent  ideas  that 
otherwise  might  have  lain  dormant.  It  is  natural  for  most  men 
to  like  their  superiors  to  come  in  personal  contact  with  them  and 
see  what  they  are  doing  and  whether  advantageously  or  not;  hence, 
the  advisability  of  the  Superintendent  of  Motive  Power  or  his  assist- 
ant, making  freq\ient  visits  to  the  most  important  shops  and  keep- 
ing in  close  touch  with  the  Shop  Superintendents  and  foremen. 

A  Volunteer  Fire  Company  formed  of  the  men  who  have  been 
in  the  service  some  time  and  are  likely  to  stay  there,  should  be 
formed,  and  a  man  put  at  the  head  who  can  handle  them  prop- 
erly: they  should  practice  at  least  once  in  two  weeks,  familiarizing 
themselves  with  fire  hydrants,  hose,  etc.  A  little  encouragement 
from  the  officials  in  charge  will  keep  up  enthusiasm,  and  at  a  crit- 
ical time,  your  volunteer  company  may  be  in  a  position  to  save 
yon  thousands  of  dollars  and  keep  the  shops  from  burning  down 
and  throwing  themselves  and  co-workers  out  of  employment.  A 
watchman  system  which  will  necessitate  the  patrolling  of  the  shops 
at  stated  intervals,  will  often  be  the  means  of  catching  an  incipient 
fire.  The  checking  up  of  watchmen  to  know  that  they  are  making 
their  rounds  at  stated  intervals  is  necessary,  through  the  medium 
of  some  check  clock  system. 

The  organization  of  forces  includes  prompt  movement  of  work 
and  tools  to  the  men.  What  does  it  profit  a  Superintendent  of 
Shops  if  he  has  a  first-class  machine  and  an  up-to-date  man  handling 
it,  if  the  man  has  to  tie  it  up  several  times  a  day  while  he  goes 
to  get  a  tool  dressed  or  sharpened,  or  because  the  supply  of  mate- 
rial is  not  on  hand  when  wanted.  A  sufficient  number  of  tools 
properly  sharpened  and  dressed  should  be  available  at  all  times, 
within  easy  reach  of  the  mechanic,  or  better  still,  have  a  boy  who 
can  keep  the  men  supplied. 

A  shop  telephone  system  will  aid  in  getting  out  work  and  will 
enable  foremen  to  quickly  obtain  information  from  each  other,  or 
from  the  Shop  Superintendent  and  vice  versa,  and  save  endless 
running  about  which  is  a  waste  of  time  and  energy. 

The  placing  of  machine  tools  so  that  the  minimum  amount 
of  handling  material  takes  place,  will  increase  the  output  and  save 
disorder  and  unnecessary  work;,  where  possible  a  piece  of  work 
should  travel  from  foundry,  storehouse  or  blacksmith  shop  to  the 
various  machines  and  never  make  a  retrograde  movement,  and 
when  completed,  should  go  direct  to  its  resting  place,  which  should 
not  be  around  the  man  or  machine  finishing  it.  Always  have  plenty 
of  unfinished  work  before  your  men  and  remove  that  which  is  com- 
pleted soon  as  possible. 

Labor  saving  devices  can  be  carried  to  extremes.  Put  an  air 
or  electric  hoist  where  it  will  save  delay  in  handling  work,  but 
don't  put  anything  up  that  will  cause  a  man  to  wait  until  some 
one  else  has  finished  with  it,  when,  without  it,  he  would  have 
handled  the  work  himself  in  a  quarter  of  the  time,  if  no  power 
hoist  had  been  available.  Pneumatic  hammers  and  drills  are  in- 
dispensable in  doing  work  quickly  and  should  be  used  wherever 
possible;  but  to  have  50-ton  hoisis  handling  50-lb.  loads,  is  a  waste. 
Keep  your  pneumatic  tools  in  first  class  shape  and  stop  all  air  leaks. 
The  Mechanical  Engineer,  while  not  directly  coming  under  the 
head  of  Organization  of  Shop  Forces,  is  a  potent  factor  in  getting 
results.  A  bad  feeling  exists  among  foremen  when  castings  or 
iorgings  come  to  their  machines  improperly  designed  or  with  more 
metal  on  than  is  necessary.  The  frequent  breakage  of  parts  that 
could  be  readily  corrected,  is  something  that  the  Mechanical  Engi- 
neer's office  is  often  responsible  for,  and  a  man  in  this  position 
who  quickly  corrects  complaints  that  are  made  to  him,  enables  the 
shop  organization  to  be  perfected  in  a  way  that  few  people  realize. 
The  foreman  boilermaker  who  finds  that  an  engine  is  coming 
into  the  shops  for  a  new  firebox,  does  not  wait  until  the  engine 
is  actually  in  the  shop  before  he  takes  action  looking  towards  the 
building  of  a  new  firebox,  so  that  as  soon  as  the  old  one  is  re- 
moved, the  new  one  will  be  ready  for  application;  the  same  with 
engines  requiring  new  side  or  flue  sheets. 

The  blacksmith  shop  generally  is  not  a  place  that  looks  neat 
and  tidy;  but  orderliness  pays  there  just  as  much  as  anywhere  else. 
The  turning  out  of  duplicate  work  by  machine,  instead  of  by  hand, 
makes  a  big  reduction  in  cost,  and  the  foreman  blacksmith  who 
can  organize  his  work  and  men  so  that  he  is  always  in  the  van 
instead  of  the  rear,  is  a  valuable  addition  to  the  shop  organization. 
,  The  tank  shop,  tin  shop,  paint  shop  and  brass  and  iron  foun- 
dries all  play  their  parts  in  getting  results;  it  is  of  no  avail  if 
the  machine  and  erecting  shop  have  the  engines  finished  on  time 
if  they  have  to  lie  around  two  or  three  days  waiting  for  the  tender. 


The  power  plant  is  an  important  factor  in  the  smooth  running 
of  a  shop.  Engines  too  small  to  carry  a  load,  and  boilers  that  do 
not  furnish  enough  steam,  are  a  trial  and  tribulation.  Relay  en- 
gines and  boilers  cost  money  but  often  save  shutting  up  shop  when 
it  can  least  be  spared. 

Apprentices  should  be  given  opportunities  to  learn  their  busi- 
ness thoroughly,  as  we  depend  upon  them  to  make  our  future  me- 
chanics; if  they  are  looked,  upon  and  treated  as  necessary  evils, 
we  may  expect  indifference  and  indolence  from  them;  but  if  treated 
properly,  and  shown  how  to  do  their  work  efficiently  and  quickly, 
they  will,  in  most  cases,  turn  out  desirable  men  to  keep  in  the 
shops.  Special  apprentices,  who  have  graduated  from  a  technical 
college,  are  invaluable  if  made  of  the  right  kind  of  stuff.  In  a 
large  establishment  conditions  are  often  arising  where  some  special 
information  has  to  be  obtained,  which  necessitates  mechanical  train- 
ing, and  a  certain  amount  of  technical  knowledge  to  properly  work 
up  the  data.  In  this  field,  special  apprentices  can  be  used  to  ad- 
vantage, and  later,  when  they  have  completed  their  term  of  appren- 
ticeship, if  competent,  they  can  be  used  in  higher  positions  to 
advantage. 

This  is  the  age  of  Specialists  and  in  hiring  men  you  will  find 
some  who  are  first-rate  mechanics  in  one  line  and  not  much  good 
in  another.  The  good  all-around  mechanic,  like  the  old  family 
physician,  is  disappearing  from  our  midst  and  Instead,  we  get  the 
Air-Brake  Man,  Machine  Hand,  the  Valve  Setter,  the  man  who  is 
handy  at  lining  up  guides,  etc.  Find  out  what  your  man's  forte 
is  and  use  him  at  it,  wherever  possible;  in  a  large  shop,  this  can 
be  done  to  advantage  with  a  corresponding  increase"  in  your  output. 

Always  be  on  the  outlook  for  promising  timber  in  the  shape  of 
young,  energetic  and  progressive  men  and  encourage  them,  so  that 
when  in  want  of  a  foreman  or  master  mechanic,  you  will  know 
where  to  find  one.  Many  a  good  man  has  been  lost  to  the  profes- 
sion through  lack  of  encouragement.  Nothing  stimulates  a  man  so 
much  as  to  know  that  his  work  is  appreciated.  Don't  have  too 
many  rules,  bulletins  and  notices,  they  take  up  the  men's  time 
reading  and  discussing  them.  Only  make  rules  that  you  know  can 
and  should  be  carried  out,  and  then  see  that  they  are  lived  up  to. 

The  Motive  Power  Department  organization  can  be  nearly  put 
out  of  business  if  it  is  not  backed  up  by  the  Storekeeping  and  Ac- 
counting Departments.  The  prompt  furnishing  of  material  in  suf- 
ficient quantities  to  keep  machines  going  long  enough  to  perform 
the  work  economically  is  a  matter  that  must  have  attention,  other- 
wise the  cost  will  immediately  go  up.  The  setting  up  of  some  ma- 
chines often  takes  longer  than  to  do  the  work,  if  furnished  in  small 
amounts,  and  a  direct  loss  to  the  company  takes  place.  The  fur- 
nishing of  cost  sheets  within  reasonable  time  after  the  work  is 
done  is  very  helpful  in  detecting  increased  or  decreased  cost  and 
applying  the  remedy  if  needed,  before  the  matter  gets  old.  In 
some  shops  messengers  are  used  to  deliver  material  and  they  are 
great  time  savers  when  used  in  connection  with  a  shop  telephone 
system.  The  ordering  of  material  is  done  by  'phone  to  storehouse 
and  deliveries  are  made  from  there  by  boys  or  men,  thus  obviating 
the  necessity  of  high  priced  mechanics  going  back  and  forth  doing 
work  that  is  just  as  well  performed  by  cheaper  labor. 

Nothing  looks  so  bad  in  a  shop  as  material,  whether  usable 
or  scrap,  being  allowed  to  lie  around  indiscriminately — a  man  is 
frequently  what  his  surroundings  are;  try  both  methods  and  you 
will  quickly  find  that  a  dirty  shop  is  the  most  expensive  to  handle. 
Have  distinctive  marks  on  scrap  and  usable  material,  and  see  that 
it  goes  where  it  belongs  when  once  picked  up — it  is  cheaper  than 
to  set  it  down  and  pick  it  up  later  on. 

The  following  requisites  are  necessary  to  get  the  best  results: 

A  good  man  at  the  head  of  the  shop. 

Good  foremen  under  him. 

The  education  of  foremen  and  men. 

Proper   control  of  men   by  foremen. 

Punctuality. 

Orderliness. 

System. 

Harmony. 

Prompt  movement  of  material  to  and  from  the  various  departments. 

A  good  system  of  handling  tools. 

The  use  of  templets  and  jigs  wherever  possible. 

Absolutely  fair  treatment  of  foremen  and  men. 


The  Damascus-Mecca-Haifa  Railroad. 


The  Hedshas  Railroad,  the  line  from  Damascus  to  Mecca,  with 
branches  to  the  Mediterranean  and  the  Red  Sea,  which  the  Turks 
are  building  primarily  for  the  carriage  of  pilgrims  to  and  from  the 
Mohammedan  holy  cities,  is  making  better  progress  than  any  purely 
industrial  enterprise  in  that  country,  the  funds  coming  very  largely 
from  contributions  by  the  faithful  and  also  much  of  the  material, 
as  timber  and  stone.  The  work  was  begun  in  March,  1902.  On 
Sept.  1,  1904,  285  miles  of  the  main  line,  from  Damascus  southward, 
and  48  miles  of  the  branch  from  the  Mediterranean  at  Haifa  east- 
ward across  Palestine  to  the  River  Jordan,  were  open  for  traffic, 
and  at  the  same  date  this  year  an  extension  of  56  miles  of  the  main 
line  and  of  52  miles  of  the  Haifa  branch  were  completed.  The 
extension  of  the  branch  required  the  heaviest  work  on  the  line, 
rising  as  it  does  from  850  ft.  below  sea-level  at  the  Jordan  to  1,210  ft. 
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above  the  East  Jordan  plateau.  The  present  eastern  terminus  at 
Deraa  was  formerly  the  royal  residence  of  Og.  king  of  Bashan. 
The  Chief  Engineer  of  the  railroad  is  a  German,  named  Meisner. 
and  his  corps  of  engineers  includes  17  Turks,  12  Germans,  5 
Frenchmen.  5  Italians,  2  Austrians.  1  Belgian  and  1  Greek.  It  is 
expected  that  some  of  the  Turks  will  have  become  capable  of  taking 
entire  charge  of  the  work  when  the  vicinity  of  the  holy  cities  is 
reached.    Infidels  would  hardly  be  safe  there. 


Railroad  Shop  Tools. 


MILLING   MACHINES. 

(Contimiecl.) 
The  accompanying  illustration.  Fig.  1.  shows  a  No.  5  horizontal 
milling  machine  fitted  with  two  vertical  spindles,  made  by  the 
Niles-Bement-Pond  Company,  New  York.  This  machine  is  specially 
adapted  to  do  a  great  variety  of  slab  milling  work,  and  carries 
besides  the  horizontal  spindle,  two  vertical  spindles,  which  enable 
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Fig.  1 — The  Nlies-Bement-Pond  No.  5  Horizontal  Milling  Machine. 

a  variety  of  irregular  work  to  be  fini-shed  without  the  use  of  ex- 
pensive form  milling  cutters.  The  machine  will  take  24  in.  be- 
tween- the  housings.  The  main  bearings  for  the  horizontal  spindle 
are  incorporated  with  the  bearings  of  the  vertical  spindles.  The 
vertical  spindles  have  an  adjustment  of  3  in.  and  the  maximum 
distance  from  the  lower  end  of  spindles  to  table  is  20%  in.  The 
distance  from  the  center  of  the  vertical  spindles  to  the  center  of 
the  horizontal  spindle  is  7  in.  Fig.  2  shows  a  No.  6  horizontal 
milling  machine  made  by  the  same  company.  The  machine  as 
shown  in  the  illustration  is  driven  by  a  25-h.p.  Westinghouse  motor, 
with  speed  variations  from  StiO  to  1,120  r.p.m.  These  speeds  in  con- 
junction with  the  changes  by  gearing  give  a  speed  range  to  the 
spindle  of  from  8  to  36  r.p.m.  The  cross-rail  is  raised  and  lowered 
by  a  3V2-h.p.  motor  mounted  on  the  top  of  the  housings.  This  type 
of  machine  is  particularly  applicable  for  channeling  and  surfacing 
the  main  rods  and  side  rods  of  locomotives.  One  of  its  principal 
advantages  over  the  planer  for  this  work  is  that  it  leaves  the  rod  in 
one  cut  with  a  good  finish.  In  railroad  repair  shops,  this  type  of  mill- 
ing machine  is  also  used  for  both  facing  off  the  boxes  and  for  cutting 
the  shoe  and  wedge  grooves.  For  facing  driving  boxes,  a  number  of 
boxes  are  put  on  the  table  and  finished  with  one  operation.  For 
milling  the  shoe  and  wedge  grooves,  it  is  usual  to  place  two  boxes 
parallel  with  each  other  on  the  table.  The  horizontal  milling  ma- 
chine is  also  used  for  milling  the  shoes  and  wedges. 

The  width  between  the  uprights  of  the  machine  shown  is  371- 
in.  The  maximum  height  of  the  spindle  above  the  table  is  also  37 1] 
in.,  and  cutters  up. to  16  in.  in  diameter  can  be  used.  The  cross- 
rail  Is  counterweighted  and  is  arranged  so  that  the  bearing  of  the 


Fig.  2 — The'NIIes-Bement-Pond  No.  6  Horizontal  Milling  Machine. 

outer  end  of  the  mandrel  may  be  traversed  entirely  free  of  the 
mandrel,  thus  allowing  the  easy  insertion  of  different  mandrels. 
The  spindle  is  supported  by  two  bearings,  each  of  which  is  pro- 
vided with  means  for  taking  up  wear.  The  inner  bearings  are  ad- 
justable along  the  cross  rail  for  the  different  lengths  of  cutters, 
and  the  bearing  for  the  cutter  mandrel  is  also  adjustable  along  the 
cross-rail.  The  spindle  is  placed  so  as  to  permit  of  end  or  side  mill- 
ing. The  table  has  power  feeds  in  both  directions,  and  quick  power 
traverse  as  well  as  rapid  and  flue  hand  adjustment.  The  feeds 
are  positively  driven  through  gearing  and  are  variable  through- 
out a  wide  range.  Adjustable  automatic  stops  are  also  provided  tor 
the  table  feeds. 

Fig.  3  shows  a  No.  4  plain  milling  machine  made  by  the  Cin- 
cinnati Milling  Machine  Company,  Cincinnati,  Ohio.  This  type  of 
milling  machine  is  used  for  doing  such  work  as  was  formerly  done 
on  shapers  and  small  planers,  such  as  connecting  rod  brasses,  driv- 
ing box  shoes  and  wedges  and  similar  smaller  parts  of  locomo- 
tives. The  table  of  this  machine  is  64  in.  long  by  16  in.  wide  over- 
all, and  has  a  working  surface  of  52  in.  by  16  in.  and  is  provided 
with  three  %-in.  T  slots.  The  full  width  between  the  face  of  the 
column  and  the  brace  is  2534  in.  The  feeds  are  all  automatic  in 
either  direction.  The  longitudinal  feed  is  42  in.,  the  cross  feed  is 
10  in.  and  the  vertical  feed  is  21  in.  The  overhanging  arm  is  of 
solid  steel  5  in.  in  diameter  and  its  under  side  is  7%  in.  from  the 
center  of  the  spindle.  There  are  two  arbor  supports  supplied  with 
each  machine,  each  of  which  4s  provided  with  a  bronze  brush. 
The  spindle  is  of  crucible  steel  S'Vm  in.  in  diameter  in  the  front 
bearing,  and  has  a  'Vi,j-in-  hole  through  it.  It  runs  in  babbitted 
boxes  which  are  provided  with  adjustment  for  wear.     The  4i"iving 


Fig.  3 — The  Cincinnati    No.  4   Plain   Milling   Machine. 
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cone  has  four  steps  for  a  3V^-in.  belt,  ranging  in  diameter  from 
8  in.  to  14  in.  The  spindle  has  16  speeds  ranging  from  6'/2  to  312 
r.p.m.  The  feed  is  positive  and  is  also  provided  with  16  changes 
ranging  from  .006  in.  to  .300  in.  per  revolution  of  spindle.  The 
floor  space  required  for  the  machine  is  82  in.  x  125  in.  These  di- 
mensions include  an  allowance  for  the  extreme  limits  of  the  table 
travel.  The  net  weight  is  about  4.900  lbs.  When  desired  these 
machines  can  be  fitted  with  motor  drive,  in  which  case  the  motor 
is  mounted  on  an  extension  which  is  cast  on,  and  forms  part  of 
the  base  of  the  machine.  The  drive  is  then  obtained  by  means  of 
a  silent  chain  connected  to  a  wheel  on  the  clutch  shaft  which  in 
turn  is  connected  by  another  silent  chain  to  a  wheel  on  the  spindle. 
The  No.  2  Universal  milling  machine  shown  in  Fig.  4  is  made 
by  the  R.  K.  LeBlond  Machine  Tool  Company,  Cincinnati,  Ohio. 
This  type  of  milling  machine  is  practically  of  the  same  construc- 
tion as  the  plain  type  of  milling  machine  except  that  provision 
is  made  for  swiveling  the  table  and  automatically  rotating  the 
universal  head.  They  are  especially  adapted  for  tool  room  use.  or 
where  there  is  a  large  variety  of  work,  as  they  can  perform  every 


Fig.  4 — The  R.  K.  LeBlond  No.  2  Universal  Milling  Machine. 

operation  of  which  a  plain  miller  is  capable  and  in  addition  many 
other  varieties  of  work  such  as  cutting  spirals,  notching 
worm  wheels,  etc.  The  machine  shown  has  an  automatic  trans- 
verse feed  of  8  in.,  a  vertical  movement  of  18 li  in.,  and  automatic 
longitudinal  movement  of  29  in.,  all  of  which  are  graduated  to  the 
one-thousandth  part  of  an  inch.  The  table  has  a  working  surface 
of  42  in.  by  10  in.,  and  the  length  over-all.  including  oil  pockets, 
is  50  in.  It  can  be  swiveled  to  45  degrees  each  way  for  cutting 
spirals,  and  is  provided  with  three  T  slots  for  holding  work.  There 
are  15  changes  of  feed,  for  every  spindle  speed,  ranging  from  .006 
in.  to  .143  in.  The  spindle  is  back  geared  and  can  be  readily  ad- 
justed to  compensate  tor  wear.  Its  front  bearing  is  3  in.  in  diam- 
eter. The  cone  has  three  steps,  the  largest  being  11  in.  in  diameter. 
The  overhanging  arm  is  of  solid  steel  and  is  fitted  with  two  sup- 
ports. At  its  extreme  position  it  is  22  in.  from  the  end  of  the 
spindle.  The  spiral  head  swings  10  in.  and  takes  23  in.  between 
centers.  The  spindle  can  be  set  10  deg.  below  the  horizontal  each 
way  and  can  be  turned  completely  over  from  one  side  to  the 
other.  The  tail  stock  is  fitted  with  a  vertical  adjustment  above 
and  below  the  center  for  use  in  taper  work.  An  index  plate  is 
furnished  with  each  machine,  which  will  divide  all  numbers  up 
to  50,  all  even  numbers  to  100,  and  most  uneven  numbers  to  360. 
Spirals  from  one  turn  in  1X(.  in.  to  one  turn  in  137  in.  can  be  cut 
on  this  machine.  The  countershaft  has  double  friction  pulleys  12 
in.  in  diameter  and  should  run  at  185  and  250  r.p.m.  With  a  three- 
step  cone  12  spindle  speeds  ranging  from  18  to  500  r.p.m.  can  be 
procured.     The  net  weight  of  this  machine  is  about  2,710  lbs. 

(To  be  continued.) 


The  Betts  Extra  Heavy  Frog  and  Switch  Planer. 

The  accompanying  illustration  shows  a  36-in.  frog  and  switch 
planer,  made  by  the  Betts  Machine  Company,  Wilmington,  Del.  This 
machine  planes  37  in.  wide  and  18  in.  high,  and  any  desired  length. 
It  is  built  very  massive  to  successfully  carry  its  great  power,  whi.h 
is  transmitted  through  friction  clutches  from  a  6-in.  driving  belt  to 
the  all-steel  driving  gears.  The  cross-rail  is  unusually  deep  and 
separate  feed  rods  and  screws  are  provided  for  each  operation.  The 
feed  adjustment  ie  at  the  end  of  the  cross-rail,  convenient  for  the 
operator,  and  is  operated  from  a  positive  feed  box  which  only  uses 
power  at  the  instant  of  feeding.  The  cross-rail  only  has  18  in.  of 
travel,  but  it  is  provided  with  power  movement  so  that  the  work- 
man cannot  have  any  possible  excuse  for  working  with  extended 
tools.  The  table  travels  on  "V"  tracks,  which  are  gibbed  at 
the  center  to  prevent  lifting  under  heavy  cutting.  The 
driving  mechanism  can  be  arranged  for  the  machine  to  stand 
parallel  with  or  at  right  angles  to  the  line  shaft.  The  feeds  are 
positive,  operating  the  tools  at  any  angle.  The  cross-rail  is  of  box 
girder  form  with  deep  arches  back,  and  when  desired  can  be  made  of 
sufficient  length,  when  using  two  saddles,  to  permit  of  one  head 
planing  the  entire  width  between  uprights.  The  uprights  are  of 
double  plate  construction  thus  insuring  rigidity  for  side  cutting. 
The  side  heads  can  be  furnished  with  independent  power  feeds  in 
either  direction.  An  arrangement  is  provided  by  means  of  which 
the  workman  can  throw  out  the  clutch  pilot  mechanism  and  operate 


The   Betts  Frog  and   Switch   Planer. 

the  clutches  direct.  The  countershaft  is  carried  on  the  uprights 
and  runs  in  ring-oiling,  self-adjusting  bearings.  It  is  belt  driven 
from  a  15-h.p.,  type  S,  Westinghouse  motor,  220  volts  d.c,  which 
is  placed  on  the  floor  back  of  the  machine. 

Four  of  these  machines  have  just  been  furnished  to  the  Lorain 
Steel  Co.,  Johnstown,  Pa. 


Single-Phase  Electric  Traction. 


The  direct  current  interurban  railway  has  its  limitations.  If 
a  region  be  sparsely  settled  the  available  traffic  will  not  show  a 
profit  on  the  cost  of  circuits  and  rotary  converter  sub-stations. 
There  is  a  material  reduction  in  the  investment  and  operating  ev- 
pense  incident  to  the  single-phase  railway  that  will  enable  it  to 
he  built  and  operated  with  a  profit  in  cases  where  the  traffic  woald 
not  support  a  rotary  converter  system.  In  heavy  service  the  direct 
current  has  not  made  much  headway,  being  handicapped  by  the 
heavy  cost  of  sub-stations  and  of  conductors.  Heavy  and  relatively 
infrequent  trains  are  the  hardest  loads  for  sub-stations.  For  ex- 
ample, if  sub-stations  be  eight  miles  apart  each  will  supply  eight 
miles  of  track.  A  train  running  40  miles  an  hour  will  receive  cur- 
rent from  a  given  sub-station  for  12  minutes.  In  order  that  a  sub- 
station may  be  continuously  supplying  current  to  trains  in  one 
direction  they  must  have  a  headway  of  12  minutes.  If  they  be  an 
hour  apart  the  current  from  each  sub  station  is  used  but  one-fifth 
of  the  time.  Trains  in  two  directions  will  double  the  .sub-station 
output,  but  as  the  peak  load  is  considerable  when  two  trains  pass 
near  a  sub-station  the  load  factor  is  extremely  low.  Therefore  as 
the  aggregate  capacity  of  the  sub-stations  must  be  large  in  propor- 
tion to  the  actual  power  taken  by  the  cars,  it  follows  that  the  sub- 
stations will  involve  a  relatively  la:ee  expense  if  they  are  equipped 
with  expensive  rotary  converters  and  require  constant  attendance, 
whereas  the  cost  will  be  relatively  small  if  they  require  simply 
lowering  transformers  having  an  efficiency  very  much  higher  than 

•Extracts  from  a  paper  by  Cbarles  Vi.  Scott,  read  ai  the  convention  of 
the  American  Street  Railway  Association,  Philadelphia,  September,  1905. 
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the  rotary  converter  sub-station  and  not  requiring  attendance.  The 
reduction  in  the  sub-station  is  therefore  of  especial  value  .vh.?n  the 
service  is  infrequent.  Moreover  the  single-please  equipment  by  re- 
ducing the  size  of  conductors  frequently  enables  the  substations 
to  be  more  widely  separated.  This  possibility  in  the  reduction  in 
the  number  of  sub-stations  and  in  the  aggregate  capacity  of  sub- 
stction  equipment,  as  well  as  the  elimination  of  rotary  convert:rs 
with  their  energj'  losses  and  their  attendants  makes  practicable 
the  operation  of  long  distance  roads  which  could  be  operated  by 
direct  current  only  at  an  excessive  cost. 

The  single-phase  system  therefore  decreases  the  cost  of  instal- 
lation and  operation  for  the  kind  of  interurban  service  which  has 
becu  successfully  developed  by  the  direct  current,  and  it  extends 
the  field  of  commercial  operation  to  include,  on  the  one  hand,  rui:al 
roads  with  relatively  light  traffic,  and  on  the  other,  a  heavy,  infre- 
quent, multiple  unit  or  locomotive  service  for  passengers  or  for 
freight  approximating  steam  railroad  conditions. 

If  the  single-phase  road  is  to  be  an  extension  of  an  existing 
road  it  may  be  desirable  to  run  the  single-phase  cars  over  the 
tracks  which  have  a  direct  current  trolley  wire.  While  single-phase 
cars  can  be  arranged  to  operate  from  a  direct  current  trolley  wire, 
it  handicaps  in  some  measure  the  single-phase  equipment.  The  addi- 
tion of  resistance  to  the  car  equipment,  extra  switches,  etc.,  for 
enabling  the  change  to  be  made  in  the  current  supply  is  obviously 
objectionable.  It  is  best,  therefore,  to  keep  single-phase  equipments 
free  from  operation  on  direct  current  if  it  be  practicable  to  do 
so.  When  it  is  found  necessary  for  them  to  operate"'  from  an  existing 
direct  current  trolley  wire,  the  motors  are  connected  two  in  series 
for  500  volts,  and  if  there  be  four  motors  the  two  pairs  may  be 
connected  first  in  series  and  then  in  parallel  as  in  ordinary  series- 
parallel  control.  The  transformer  is  cut  out,  and  the  control  ap- 
paratus and  motors  operate  in  substantially  the  same  way  as  tho.se 
on  an  ordinary  car. 

The  single-phase  railway  which  shows  the  most  extensive 
operation  as  measured  in  car  miles  is  the  Indianapolis  &  Cincin- 
nati Traction  Company.  Operation  was  begun  over  a  short  length 
of  track  January  1,  and  on  April  1  37  miles  were  covered.  Since 
July  1  a  regular  schedule  has  been  maintained  over  41  miles,  37 
miles  of  which  is  under  alternating  current  trolley  and  the  remain- 
ing four  miles  is  under  direct  current  trolley  in  Indianapolis.  The 
company  has  10  cars,  each  equipped  with  four  7D-h.p.  motors.  A 
maximum  speed  of  60  to  65  miles  per  hour  is  secured  and  the  cars 
are  not  only  the  heaviest  but  they  operate  upon  the  fastest  sched- 
ule of  any  of  the  numerous  suburban  roads  radiating  from  Indian- 
apolis. Some  detects  have  developed  in  the  equipment,  which,  how- 
ever, have  been  incidental  in  character,  and  not  in  those  new  fea- 
tures where  trouble  might  reasonably  have  been  anticipated.  It 
was  found  that  the  natural  ventilation  under  the  car  was  insufficient 
for  the  transformer  and  a  ventilating  motor  was  added.  A  weak 
point  developed  in  the  armature  insulation  when  the  cars,  which 
had  been  running  for  some  time  by  alternating  current,  were  first 
run  regularly  over  the  direct  current  lines  into  Indianapolis.  One 
feature  of  the  new  condition  was  the  opening  of  the  circuit  with 
four  motors  in  series,  the  motors  having  laminated  fields  which 
give  greater  field  discharge  than  solid  poles.  The  remedy  was  ob- 
viously the  strengthening  of  the  insulation.  This  brings  out  the 
interesting  fact  that  operation  on  alternating  current  at  3,300  volts 
with  an  intervening  transformer  is  less  severe  upon  the  motor  than 
operation  on  direct  current  at  500  volts.  Experience  showed  where- 
in the  control  apparatus,  suitable  for  both  alternating  and  direct 
current  could  be  simplified  and  the  apparatus  reduced  in  quantity. 
The  result  is  a  control  system  which  is  relatively  simple  and  com- 
pact, although  suitable  for  operation  interchangeably  between  alter- 
nating current  and  direct  current. 

The  best  verdict  upon  the  working  of  the  single-phase  system 
on  this  road  at  Indianapolis  has  been  given  by  the  operating  com- 
pany. It  is  found  in  the  contracts  which  have  been  placed  for 
extending  the  present  line  a  distance  of  16  miles;  also  in  extend- 
ing the  single-phase  operation  to  the  Shelbyville  line^  both  to  the 
29  miles  which  have  been  operated  by  direct  current  and  for  a 
20-mile  extension.  The  length  of  track  is  therefore  to  be  increased 
from  about  40  to  100  miles;  the  number  of  cars  will  be  double  the 
present  number  and  all  equipments  will  be  similar.  It  is  significant 
that  a  company  which  has  been  operating  two  substantially  similar 
suburban  lines,  one  by  single-phase  current  and  the  other  by  direct 
current,  should  see  fit  to  throw  out  the  direct  current  and  sub- 
stitute single-phase  alternating  current.  It  may  be  noted  that  this 
course  was  taken,  although  the  reverse  was  easily  possible,  as  pro- 
vision was  made  in  the  original  contract  for  the  single-phase  appar- 
atus by  which  it  would  be  exchanged  for  direct  current  equipments 
if  its  operation  proved  unsatisfactory. 

Other  single-phase  roads  which  are  operating  Westinghouse 
equipments  show  a  variety  of  conditions,  some  having  exceptionally 
sharp  curves  and  steep  grades.  On  the  road  between  Derry  and 
Latrobe,  in  Peiiiisylvania,  30-ton  cars  are  started  on  a  10  per  cent. 
grade.  The  cars  have  platform  controllers  and  are  equipped  with 
four  50-h.p.  motors.     In  some  cases  the  initial  operation  has  been 


handicapped  on  account  of  incompleteness,  or  through  the  use  of 
temporary  apparatus  either  in  the  power  house  or  on  the  car.  In 
its  fundamental  elements,  however,  the  operation  is  proving  per- 
fectly satisfactory. 

The  extension  to  long  distances  will  soon  be  shown. in  the  carry- 
ing out  of  the  contract  which  has  been  closed  by  the  Spokane  & 
Inland  Railway  Company  for  150  miles  of  railroad  running  south 
from  Spokane,  Washington.  The  equipment  will  consist  of  15 
motor  passenger  cars  each  with  four  100-h.p.  motors,  six  motor 
freight  cars,  each  with  four  loO-h.p.  motors  and  six  40-ton  freight 
locomotives  which  may  be  in  pairs  for  heavy  trains. 

The  most  notable  recent  event  in  electric  traction  is  the  pur- 
chase of  Westinghouse  single-phase  locomotives  by  the  New  York, 
New  Haven  &  Hartford.  The  passenger  trains  on  this  road  which 
enter  Grand  Central  Station  in  New  York  run  over  the  tracks  of 
the  New  York  Central  for  about  12  miles.  As  steam  locomotives 
cannot  enter  the  new  terminal  station  and  as  the  New  York  Cen- 
tral is  equipping  its  track  for  direct  current  it  is  imperative  that 
the  New  Haven  trains  be  handled  over  12  miles  by  direct  current 
power.  Instead  of  changing  from  electric  to  steam  locomotives  for 
all  local  and  through  trains  at  the  end  of  12  miles  it  was  decided 
to  extend  the  electrification  and  to  do  it.  not  by  extending  the  di- 
rect current,  but  by  changing  to  alternating  current.  The  single- 
phase  locomotives  will  be  designed  so  that  they  may  operate  in- 
terchangeably from  direct  current  or  from  single-phase  alternating 
current. 


Picked  Up  on  the  Road. 


UY    Ull.F. 

Apropos  of  the  present  discussion  on  cheap  wheels  and  poor 
material;  it  was  a  good  many  years  ago,  just  following  the  time 
when  all  men  believed  and  acted  on  the  principle  that  a  cast-wheel 
could  only  be  made  of  high  grade  charcoal  iron,  that  a  man  walked 
into  the  office  of  a  well-known  master  car  builder.  Now  this  car 
builder  had  wide  reputation  as  an  outspoken  individual  and  one 
who  believed  in  good  goods  as  an  economical  proposition.  Perhaps 
the  man  did  not  know  this;  at  any  rate  he  offered  the  master  car 
builder  wheels  for  about  three  dollars  a  piece  less  than  he  had  been 
paying.  The  M.  C.  B.  was  on  his  feet  like  a  flash;  "You  infernal 
scoundrel,"  he  said;  "you  know  as  well  as  I  do  that  you  can't  make 
a  decent  or  a  safe  wheel  for  that  price,  and  here  you  come  thinking 
that  you  can  tempt  me  to  risk  my  trains  and  the  lives  of  their 
crews  a'nd  passengers  just  to  make  a  better  temporary  showing 
to  the  management.  Get  out  of  here  and  don't  you  ever  come  back 
with  an  insult  like  that.  You  ought  to  be  in  state  prison  and  it 
anything  ever  happens  I'll  do  my  best  to  put  you  there."  I  some- 
times wonder  if  a  little  more  of  the  same  spirit  would  not  be  a  bless- 
ing to  the  railroad. 


The  external  and  internal  ap'pearance  of  the  high  car-window 
has  features  to  be  highly  commended,  but  if  we  consider  the  pas- 
senger who  wishes  to  open  the  window  they  are  not  all  that  can  be 
desired.  The  size  is  such  that  they  can  only  be  opened  about  lOij 
inches,  and  this  leaves  the  lower  rail  within  a  disagreeable  range 
of  the  eye,  so  that  the  passenger  neither  looks  above  nor  below  it. 
If  the  window  cannot  be  raised  to  a  height  of  at  least  21  in.  it 
would  be  just  as  well  to  limit  the  rise  to  about  6  in.  This  would 
keep  the  rail  below  the  level  of  the  eye  and  still  admit  a  consider- 
able quantity  of  air  for  ventilating  and  cooling. 


Since  the  ihemory  of  man  engineers  have  advocated  the  sand- 
blasting and  thorough  cleaning  of  metal  work  previous  to  cleaning. 
It  is  a  curious  coincidence  that  in  spite  of  this  universal  agree- 
ment as  to  what  should  be  done  it  rarely  happens  that  that  same 
thing  is  done.  In  the  painting  of  bridges  and  elevated  structures 
the  sand  blast  is  seldom  used,  but  the  scraper  in  the  hands  of 
an  ignorant  workman  takes  its  place — a  workman  who  not  only  has 
no  conception  of  the  importance  of  his  work  but  whom  it  would  be 
impossible  to  convince  of  it.  So  the  loose  rust  and  scale  and  dirt 
is  scraped  off  and  the  paint  applied  on  a  surface  that  will  go  on 
serenely  rusting  beneath  the  covering.  These  things  came  to  mind 
when  seeing  just  such  a  piece  of  work  on  a  gilt  edged  trunk  line, 
where  things  are  supposedly  done  just  right,  a  supposition  that  out- 
siders are  not  disposed  to  acknowledge  as  correct.  Since  in  this 
particular  instance  there  was  the  best  chance  in  the  world  to  use 
the  sand  blast  and  it  could  have  been  done  at  a  minimum  expense, 
the  question  naturally  arises  as  to  why  it  was  not  done. 


Following  the  example  of  that  illustrious  gossip  Sairy  Gamp,  I 
usually  refrain  from  naming  names,  but  sometimes  I  am  sorely 
tempted  to  do  so.  especially  when  my  own  comfort  is  concerned. 
The  case  in  point  is  that  of  a  tunnel  which  I  pass  through  morn- 
ing and  evening.  In  the  evening  after  the  cars  have  been  exposed 
to  the  sun  all  day,  the  combination  of  heat  and  tunnel  air  causes 
so  much  discomfort  that  it  is  greatly  dreaded.  To  close  the  deck 
ventilators   before  the  train   starts  would   create   intolerable   condi- 
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tions.  So,  just  as  the  train  enters  the  tunnel  a  brakenian  starts 
down  from  the  front  car  to  close  these  ventilators.  He  goes  down 
closing  one  side,  back  on  the  other  and  then  scurries  to  the  rear 
of  the  car  to  take  the  next  one.  Thus  he  walks  the  length  of  each 
car  three  times  before  the  last  ventilator  is  closed.  We  are  well 
into  the  tunnel,  with  smoke  and  gas  pouring  in  before  the  work 
is  done.  It  occurs  to  the  lay  mind,  to  whom  all  things  seem  simple, 
that  it  would  be  a  good  idea  to  use  deck  ventilators  so  connected 
that  they  can  be  closed  from  one  end  of  the  car  by  the  movement 
of  a  single  lever.  The  device  is  in  use  elsewhere  but  perhaps  it 
costs  more. 


It  came  somewhat  as  a  surprise,  that  statement,  at  the  topical 
discussion  on  water  legs  at  the  Master  Mechanics'  Convention,  in 
which  it  was  urged  that  the  inner  sheet  of  the  firebox  be  kept  verti- 
cal or  given  a  slight  outward  slope  so  that  the  steam  as  it  was  gen- 
erated would  rise  along  the  surface  of  the  sheet,  while  with  an 
inward  slope  the  steam  would  rise  through  the  water  space  and 
impede  circulation.  This  is  undoubtedly  true,  but  the  question 
arises  whether  it  is  not  better  to  have  the  inward  slope  with  the 
increasing  water  space  towards  the  top,  and  therefore  increased 
opportunity  for  circulation  than  to  force  the  water  away  from  the 
sheet,  cover  it  with  steam  only,  reduce  the  steam  production  and  sub- 
ject the  plates  to  the  danger  of  overheating.  Current  practice  favors 
the  inwardly  sloping  sheet,  as  will  be  seen  by  an  examination  of 
the  boilers  illustrated  during  the  past  few  months  in  the  Railroad 
Gazette. 


It  is  interesting  to  note  how,  after  more  than  half  a  century 
of  independent  and  almost  antagonistic  practice  the  railroads  of 
America  and  Europe  are  gradually  approaching  a  resemblance.  It 
does  come  somewhat  as  a  surprise,  how'ever,  to  find  that  the  bar 
frame  for  the  American  locomotive  has  actually  gained  a  foot- 
hold, and  it  will  be  interesting  to  watch  developments  and  see 
whether  it  can  hold  its  own  or  not.  The  plate  frame  has  had  such 
absolute  sway  in  the  past  that  it  almost  takes  one's  breath  away 
to  think  of  it.  Of  course,  they  have  been  tried  before,  but  somehow 
they  have  had  a  bad  reputation,  and  it  is  only  recently,  apparently. 
that  they  have  been  tried  in  a  manner  that  seems  to  promise 
permanency  in  the  practice. 


Speaking  of  European  practice,  those  who  have  admired  the 
beauty  and  fineness  of  finish  on  French  and  German  engines  have 
often  thought  it  comparable  in  point  of  usefulness  and  economy 
with  the  pi.tting  of  a  crocus  finish  on  a  crowbar.  And  now  comes 
the  claim  that  all  this  fine  work  is  paid  for  by  the  saving  of  time 
in  the  erecting  shop.  It  will  probably  take  more  than  the  mere  as- 
sertion to  convince  an  American  builder  of  the  truth  of  such  a 
statement,  and  we  shall  probably  continue  in  our  old  ways  for  the 
time  being.  To  the  casual  observer  it  would  appear  that  the  prob- 
able reason  for  the  differences  in  practice  in  this  regard  is  that 
abroad  the  engineer  of  rolling  stock  has  a  comparatively  free  hand 
to  follow  all  the  niceties  of  his  scientific  and  artistic  inclinations 
in  the  designing  and  building  of  his  engines:  while  here  he  is  being 
constantly  crowded  down  to  the  necessity  of  shaving  expenses  and 
cost  to  the  uttermost  farthing. 


The  American  types  of  heavy  cars  and  engines  are  gradually 
gaining  a  recognition  abroad,  one  of  the  latest  examples  being  a 
steel  car  of  40  tons  capacity  for  the  Paris.  Lyons  &  Mediterranean. 
The  peculiar  feature  about  this  car  lies  in  its  exemplification  of 
the  old  saying  that  Frenchmen  are  very  saving  of  materials  and 
lavish  in  labor,  while  the  American  is  lavish  in  material  and  saving 
of  labor.  The  car  in  question  shows  that  the  utmost  care  has  been 
taken  to  so  distribute  the  material  of  the  sills  that  it  is  disposed 
in  the  best  possible  manner  to  sustain  the  stresses  to  which  it  will 
be  subjected.  But  the  amount  of  work  involved  in  its  construction 
would  drive  an  American  builder  crazy.  It  is  curious  to  note  how 
these  little  things  indicate  the  economic  conditions  of  the  two  coun- 
tries, and  it  makes  one  shudder  for  the  welfare  of  home  industries 
to  think  what  foreign  competition  would  mean  if  its  labor  were  util- 
ized as  efficiently  and  economically  as  our  own. 


The  Four  Track  Xeics  of  August  is  rapturous  over  the  fast  New 
York-Chicago  schedules.  It  says:  "A  reckless  run  of  a  few  miles 
is  of  no  real  value.  It  is  the  trains  that  make  the  run  from  New 
York  to  Chicago  and  Chicago  to  New  York  and  sustain  a  schedule. 
be  it  18,  23  or  28  hours,  that  enter  into  the  calculations  of  men. 
It  is  the  leaving  and  arriving  times  that  count,  not  the  possible 
cannon  ball  flight  of  a  mile  or  two  somewhere  along  the  route. 
The  economic  train  is  the  one  that,  through  all  ordinary  conditions, 
'gets  in'  on  time  every  day  in  the  week."  Well,  this  is  encouraging. 
In  season  and  out  of  season,  I  have  preached  the  gospel  that  the 
business  man  would  rather  travel  on  a  slow  schedule  and  "get  in" 
on  time,  than  on  a  fast  one  and  arrive  an  hour  late,  and  now  comes 
this  support  from  a  source  so  unexpected.  When  will  a  manage- 
ment appear  with  the  courage  to  raise  the  schedule  times  so  that 


all  trains  can  "get  in"  on  time,  "through  all  ordinary  conditions." 
Some  roads  need  such  a  management  most  woefully.  I  recently 
had  occasion  to  watch  the  performances  of  a  Chicago-New  York 
train  for  two  weeks.  Its  nearest  approach  to  arrival  on  time  was 
a  half  hour  late.  From  that  it  extended  to  three  hours.  I  would 
like  to  paraphrase  the  statement  of  the  Four  Track  News  and  say: 
It  is  not  the  especially  coddled  high-speed  train  that  raises  a  road 
in  the  estimation  of  men  and  counts;  but  the  everyday  "ordinary" 
express,  used  by  the  great  majority,  which,  by  a  punctual  arrival 
on  time  in  rain  or  shine  enables  the  traveler  to  make  positive  en- 
gagements, earns  a  reputation  for  its  road  and  causes  the  patrons 
to  speak  well  of  its  performance. 


There  is  no  doubt  of  the  good  done  and  doing  by  the  railroad 
branches  of  the  Young  Men's  Christian  Association,  and  there  is 
just  as  little  doubt  that  there  is  ample  room  for  the  widening  of 
this  good  influence  in  little  things.  Cleanliness  and  godliness,  ac- 
cording to  the  old  proverb,  are  near  of  kin,  but  the  relationship 
seems  to  have  been  lost  to  sight  in  many  of  the  houses  that  are 
supposed  to  be  models  of  all  that  is  attractive.  It  is  especially  in 
the  restaurants  that  this  is  noticeable.  If  these  concessions  are 
rented,  it  should  be  with  the  distinct  understanding  that  the  kitchen 
and  dining  room  shall  be  subject  to  the  same  rigid  inspection  that 
once  obtained  in  the  canteen  of  an  army  post.  There  is  no  reason 
why,  because  a  low  price  is  charged  for  meals,  the  surroundings 
should  not  be  immaculate  in  their  cleanliness,  or  why  a  man  who 
is  compelled  to  eat  in  his  working  clothes  should  not  like  to  have 
his  surroundings  clean.  These  remarks  are  apropos  of  a  few  meals 
taken  in  the  building  at  a  busy  point  on  a  great  trunk  line,  whose 
dining  rooms  could  have  given  points  to  an  eating  house  in  the 
slums.  So  bad  was  it  that  the  men  kept  away  from  it  except  when 
force  of  circumstances  drove  them  to  it.  There  was  nothing  the 
matter  but  dirt,  but  there  was  plenty  of  that.  It  was  just  a  case 
that  called  for  the  interference  of  the  man  higher  up  who  could  do 
no  better  than  go  in  and  have  a  "reg'lar  clearin'  up  time." 


To  the  altruistic  philosopher  whose  experience  in  practical  life 
hjis  been  limited,  the  Jim  Crow  car  naturally  seems  an  abomina- 
tion; but  to  the  every  day  man  it  is.  to  use  a  popular  expression. 
"kII  right."  All  through  the  south  it  meets  with  the  hearty  ap- 
proval of  every  white  man,  and  West  Virginia  alone  holds  out  for 
the  common  car.  Not  but  that  the  Jim  Crow  arrangement  is  heart- 
ily endorsed  and  desired,  but  political  interests  forbid  and  the  people 
look  with  envy  on  their  favored  neighbors.  Hence,  to  the  knock- 
about man,  the  present  northern  agitation  for  legislation  to  abolish 
the  race  distinction  in  cars  seems  like  kicking  against  the  bricks 
of  a  firmly  established  and  well-founded  public  opinion. 


The  first  intimation  which  comes  to  the  hungry  traveler,  via 
the  Lackawanna,  of  the  provisions  which  have  been  made  (and  gath- 
ered) for  his  comfort  is  the  appearance  of  a  waiter  properly  attired 
in  white  coat  and  apron  carrying  under  his  arm  a  lot  of  large  paste- 
board signs,  one  of  which  he  hangs  up  on  a  nail  at  the  forward 
end  of  the  car.  It  bears  the  following:  "Meals  now  being  served 
in  dining  car  attached  to  this  train.  Order  what  you  want.  Pay 
for  what  you  order."  Lest  the  passenger  has  been  sleeping,  read- 
ing, or  admiring  the  view  during  this  performance  the  waiter  soon 
returns,  announces  the  meal  in  the  usual  way  and  also  hands  to 
each  passenger  a  copy  of  the  day's  menu  neatly  printed  on  a  sheet 
of  paper.  In  the  dining  car.  food  and  service  are  of  the  best;  elec- 
tric fans  insure  the  free  circulation  of  air.  but  if  this  is  not  suf- 
ficient the  din^r  on  a  warm  day  will  find  a  fan  of  the  old-fashioned 
type  convenient  at  hand.  For  the  latter,  however,  it  appears  that 
he  is  indebted  not  so  much  to  the  dining  car  superintendent's  solici- 
tude for  his  comfort  as  to  the  enterprise  of  the  makers  of  a  cer- 
tain preparation  for  the  cure  of  headaches,  indigestion  and — car  sick- 
ness! In  a  little  brass  pocket  attached  to  the  woodwork  by  each 
table  a  lead  pencil  for  writing  out  the  order  is  to  be  found. 


Foreign  Railroad  Notes. 


A  valuable  hunting  dog,  which  ran  loose,  by  his  owner,  on  reach- 
ing a  German  railroad  crossing  where  the  gates  were  closed,  dashed 
under  or  over  the  gate,  was  run  over  and  was  left  no  longer  useful 
for  hunting,  but  for  nothing  except  perhaps  sausage.  The  owner  sued; 
he  claimed  that  the  railroad  should  have  made  the  gate  dog-tight. 
But  the  court  said  it  was  the  owner's  own  fault.  He  should  have  led 
the  dog  when  approaching  a  crossing. 


On  assuming  charge  of  the  Italian  State  Railroads  July  1,  Gen- 
eral Manager  Bianchi  Issued  a  general  order  addressed  to  all  em- 
ployees in  which  he  announced  that  the  country  expected  a  reduc- 
tion in  the  cost  of  operation,  permitting  lower  rates,  greatly  needed 
for  the  development  of  the  national  industries;  that  he  would  re- 
quire much  of  his  subordinates,  but  would  do  his  best  to  secure 
proper  reward  for  eflJcient  service;  promotions  would  go  to  those 
who  show  industry  and  capacity.     He  would  exercise  severe  disci- 
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pline  towards  all  who  fail  to  contribute  towards  the  economy,  safety 
and  punctuality  of  the  public  service. 


The  greatest  railroad  shipping  station  in  Germany  is  Duisburg- 
Ruhrort.  the  Pittsburg  of  the  Rhine.  In  1903  this  place,  or  these 
places  (they  have  been  united  into  one  municipality  recently)  re- 
ceived and  shipped  22.900.000  tons  of  freight  by  rail  and  18,500,000 
by  water.  Hamburg  had  a  freight  business  of  25,600,000  tons  by 
water,  but  only  4,000,000  by  rail;  Berlin.  10,600,000  by  rail  and 
8,250,000  by  water. 


Italian  newspapers  having  reported  that  the  Simplon  Tunnel 
would  be  opened  May  1  next,  simultaneously  with  the  Milan  Rail- 
road Exhibition,  the  Swiss  who  are  building  the  tunnel  say  that 
the  present  state  of  the  works  warrants  them  in  saying  that  trains 
will  pass  through  before  the  end  of  this  year,  and  probably  by 
Dec.  1. 


Concrete-Steel  Signal  Battery  Vaults. 


Concrete,  strengthened  with  steel,  is  an  ideal  material  for  sig- 
nal battery  vaults  because  of  its  waterproof,  non-corrosive  and  inde- 
structible character.  The  illustrations  given  herewith  show  several 
designs  of  such  vaults.  Fig.  1  is  a  vault  4  ft.  6  in.  in  diameter  inside 
and  weighing  about  2.700  lbs.  The  drawing  also  shows  the  lining 
employed,  where  one  is  desired.  It  is  made  of  creosoted  matched 
lumber  with  a  metallic,  hermetically  sealed  sheathing  attached  to 
the  outer  surfaces — top,  sides  and  bottom — to  which  the  material 
composing  the  vault  firmly  adheres. 

Fig.  2  is  a  turret  type,  adapted  for  placing  deep  in  the  earth 
below  the  frost  line.  The  neck  or  turret  is  built  and  shipped  sep- 
arately from  the  vault.     It  is  cemented  to  its  seat  by  a   material 


specially  prepared  to  make  a  strong,  tight  joint.  The  standard 
size  for  these  vaults  is  6  ft.  diameter  by  BVi  ft-  high  inside,  and  the 
turret  is  3  ft.  x  3  ft.  inside.  This  type  has  a  shoe-rim  to  give 
strength  and  protection  at  the  bottom  and  provide  a  safe  means 
of  lifting.     The  vault  weighs  4,700  lbs.  and  the  neck  1.300  lbs. 

Fig.  3  is  a  multi-sectional  design  which  requires  no  hoisting 
apparatus  for  handling.  A  duo-sectional  design  is  made  for  use  in 
places  where  water  in  the  excavation  cannot  be  wholly  pumped  out 
and  where  a  derrick  for  heavy  lifts  is  not  available.  Another  de- 
sign for  extremely  cold  climates  has  the  lining  stopped  off  some 
little  distance  below  the  vault  top,  with  an  inner  cover  at  the  top 
of  the  lining.  The  space  above  this  inner  cover  can  be  used  for 
storage  purposes. 

A  demonstration  of  the  strength  of  these  vaults  was  made  by 
filling  a  number  of  6-ft.  x  6io-ft.  turret-type  vaults  having  shoe- 
rims,  each  weighing  5.000  lbs.,  with  water  while  on  a  car,  trans- 
porting them  to  the  place  where  they  were  to  be  used  and  lifting 
them  off  the  car  into  their  permanent  positions.  Each  weighed 
about  15,000  lbs.,  but  the  2-in.  walls,  floor,  etc.,  of  the  vaults  with- 
stood the  stress  without  apparent  injury.  The  hooks  in  the  shoe- 
rim,  not  being  designed  for  such  hea\'}'  loading,  straightened  out. 
The  smaller  sizes  of  the  vaults  are  handled  from  a  yoke  inside, 
which  engages  them  under  the  shoulders. 

Three  cylindrical  types  of  vaults  are  made,  the  rest  being 
elliptical  in  plan.  The  latter  can  be  made  with  the  major  axis 
varying  from  41.2  to  15  ft.  The  elliptical  vaults  have  advantages 
over  the  cylindrical  type,  it  being  possible  to  transport  more  of 
them  of  equal  storage  capacity  on  a  car;  also,  they  may  be  placed 
between  two  closely  adjacent  tracks,  a  position  which  might  be 
impossible  with  a  cylindrical  vault  of  equal  capacity. 

These  "'Hydrolithic"  concrete-steel  vaults  are  made  by  the  E. 
J.  Winslow  Company,  Chicago. 


Fig.  1. 


Fig.  2. 


Fig.  3. 
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The  new  Westinghouse  quick-service  triple  valve  is  as  important 
an  advance  in  the  art  of  freight-train  braking  as  -was  the  high- 
speed brake  in  passenger  service.  This  is  shown  by  the  results 
of  the  August  train  tests  made  at  West  Seneca,  N.  Y.,  which  are 
printed  in  this  issue.  These  tests  proved  four  things:  That  the 
quicli-servite  triples  will  stop  a  50-car  train  in  35  per  cent,  less 
distance  than  the  standard  triple  valves  when  both  are  set  with  a 
full  service  application;  that  a  light  application  made  with  a  reduc- 
tion of  5  lbs.  in  the  train-pipe  pressure  will  stop  a  50-car  train 
equipped  with  quick-service  brakes  in  substantially  the  same  dis- 
tance as  the  standard  triple  valves  when  set  with  full  service 
application  with  a  reduction  of  20  lbs.  in  the  train  pipe  pressure; 
that  it  is  possible  to  release  brakes  at  low  speeds  when  the  train 
is  equipped  with  these  improved  valves  with  greatly  reduced  draft- 
gear  stresses;  and  that  the  new  form  of  valve  works  in  entire 
harmony  with  the  standard  triples.  The  good  results  due  to  their 
use  are  in  proportion  to  the  number  of  improved  valves  in  the  train. 
The  underlying  principles  which  make  possible  these  I'esults  are 
as  follows;  By  reason  of  the  perfect  and  rapid  equalization  of 
pressure  in  all  of  the  brake  cylinders  from  the  first  car  to  the  last, 
every  brake  in  the  train  does  its  full  share  of  the  work  of  retarda- 
tion. This  action  is  as  rapid  as  the  emergency  action.  The  ability 
to  make  a  heavy  service  application  on  a  5-lb.  reduction  in  the 
train  pipe  is  due  to  the  progressive  wave  motion  of  the  air  pressure 
throughout  the  train  pipe.  The  initial  reduction  at  the  engineer's 
brake  valve  actuates  the  triple  on  the  first  car  which  in  turn  re- 
duces the  pressure  in  the  train  pipe  behind  it  by  admitting  some 
of  the  train  pipe  pressure  into  the  brake  cylinder  to  do  useful 
work.  This  successive  reduction  is  rapid  and  continuous,  and  is 
as  effective  on  long  trains  as  on  short  ones.  The  retarding  feature 
which  has  been  introduced  permits  the  release  en  the  rear  cars 
first,  advantage  being  taken  of  the  friction  in  the  train  pipe  which 
reduces  the  pressure  in  almost  direct  proportion  to  the  distance 
from  the  main  reservoir  supply.  With  the  new  valve  a  slightly  re- 
duced pressure  gives  a  quicker  release  than  the  full  reservoir 
pressure,  hence  the  rear  cars  may  be  released  before  the  forward 
cars,  thus  keeping  the  slack  bunched  and  preventing  jerking  and 
break-in-twos.  The  value  of  the  new  valve  is  not  that  it  adds 
much  additional  safety,  for  the  emergency  feature  remains  as  be- 
fore, but  it  improves  operating  conditions  with  long  trains  where 
the  standard  air-brake  apparatus  has  often  proved  troublesome  and 
unreliable.     The    Safety    Appliance   Act    requires   more    brakes   on 


trains.    The  new  triple  valve  makes  it  possible  to  comply  with  the 
law  safely  and  economically. 


The  Baltimore  &  Ohio  is  said  to  have  notified  the  Lake  Shore 
that  it  will  not  load  any  more  cars  with  coal  for  points  on  the 
Lake  Shore  until  that  company  returns  about  1,000  cars  belonging 
to  the  B.  &  O.  It  is  further  said  that  these  1,000  cars  have  been 
held  by  the  Lake  Shore  for  more  than  30  days.  It  is  unnecessary 
to  investigate  the  truth  of  these  statements  in  order  to  discuss  a 
condition  which  is  not  uncommon.  Some  little  additional  sig- 
nificance attaches'  to  this  incident  because  Mr.  Arthur  Hale  is  not 
only  General  Superintendent  of  Transportation  of  the  Baltimore  & 
Ohio  but  is  also  Chairman  of  the  American  Railway  Association's 
Car  Service  Committee,  and,  thei-efore,  in  his  function  as  an  execu- 
tive he  is  applying  in  practice  his  own  precepts  as  a  committeeman 
in  reforming  abuses  in  car  service.  Here  is  an  incident,  one  of 
many,  where  the  coal  shippers  and  coal  receivers  are  at  war  with 
the  railroads  in  a  time  of  threatened  car  famine  for  the  purpose 
of  getting  and  holding  for  their  own  convenience  as  many  cars  as 
possible.  The  interests  of  the  public,  the  users  of  the  coal,  are  not 
identical  with  those  of  the  shippers  and  receivers  of  the  coal. 
These  traders  are  at  war  with  each  other  and  with  the  railroad. 
When  dealers  in  one  region,  foreseeing  a  shortage,  order  and  hold 
cars  beyond  their  storage  capacity  and  until  it  is  convenient  to 
unload  them,  they  interfere  seriously  with  the  interests  of  other 
consignees.  It  is  the  business  and  the  direct  interest  of  the  rail- 
road to  prevent  such  abuses.  A  government  bureau  which  could  be 
called  upon  in  these  emergencies  to  abandon  for  a  moment  a  con- 
sideration of  the  complaints  of  the  Cincinnati  Shippers'  and  Re- 
ceivers' Association  that  rates  from  Richmond  to  .Atlanta  are  too 
low  in  comparison  with  the  rates  from  Cincinnati  to  Atlanta,  or 
the  complaints  of  the  California  fruit  growers  that  the  Florida 
business  is  being  unduly  nursed — such  a  bureau  would  be,  indeed, 
a  comfort  to  Mr.  Hale  under  these  circumstances,  provided  they 
were  all  wise  and  capable  of  considering  the  interest  of  the  con- 
sumers as  well  as  that  of  the  traders.  Until  he  gets  such  help 
from  the  government,  however,  be  will  probably  need  to  continue  to 
perform  the  functions  of  a  transportation  officer. 


On  another  page  we  give  a  Frenchman's  conclusions  drawn 
from  a  study  of  American  locomotive  practice.  The  opinions  ex- 
pressed will  be  found  to  show  a  clear  perception  of  the  underlying 
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principles  which  have  caused  American  and  European  locomotive 
designers  to  develop  their  art  along  diverging  lines.  The  American 
designer  is  usually  a  manufacturer.  The  competition  under  which 
he  works  makes  it  necessary  to  produce  a  locomotive  which  shall 
be  simple  :n  design  so  that  it  can  be  economically  built  and  easily 
maintained.  In  the  construction  solidity  must  t>e  obtained;  and 
the  designer  must  bear  in  mind  Wellington's  maxim  that.  "An  engi- 
neer is  a  man  who  can  do  for  one  dollar  what  any  fool  can  do  for 
two."  When  built  the  locomotive  must  be  capable  of  giving  hard 
service  under  a  superintendent  of  motive  power  who  has  no  per- 
sonal interest  in  proving  that  the  locomotive  is  of  a  type  and  design 
entirely  suited  to  ^e  service.  Consequently  the  American  locomo- 
tive must  stand  or  fall  on  its  own  merits.  There  is  consequently 
an  effective  evolution  constantly  going  forward  and  selection  plays 
a  larger  part  in  locomotive  development  than  is  possible  in  Europe, 
where  the  locomotives  are  for  the  most  part  designed  by  the  rail- 
road ofiicials.  Under  these  circumstances  personal  ideas  are  fostered 
and  there  is  always  a  temptation  to  introduce  new  designs  rather 
than  to  make  use  of  devices  w'hich  have  become  commonplace  by 
general  use.  From  many  European  sources  criticisms  of  American 
locomotives  have  been  heard,  and  it  is  therefore  refreshing  to  hear 
an  appreciation  from  a  non-American  source.  The  low  price  at 
which  American  locomotives  can  be  built  has  been  attributed  to 
inferiority  of  design  and  materials.  The  truth  is.  as  Mr.  Oudet 
points  out,  that  cheapness  of  production  is  obtained  by  simplicity 
of  construction. 


WHAT  SHOULD  DIRECTORS  DIRECT  ? 

Of  late  years,  whenever  a  defaloetion  or  wrong  doing  by 
the  executive  officers  is  brought  to  light,  it  has  been  common 
for  the  public  to  revile  the  board,  and  the  word  pictures  of 
the  newspapers  show  us  a  collection  of  successful  but  senile  gentle- 
men, who  have  made  money  in  yeast  or  leather  or  corsets  or  hams, 
who  doze  in  their  chairs  while  the  President  sells  the  company's 
securities  in  an  attempt  to  corner  something,  or  the  Cashier  rifles 
the  safe  to  play  the  races.  This  picture  is  true  of  some  small  pro- 
portion of  the  3,500  steam  and  electric  railroad  corporations,  the 
IS.SOO  banking  and  trust  companies,  the  1,700  insurance  companies, 
and  of  the  uncounted  thousands  of  very  large  and  very  small  cor- 
porations which  may  be  generally  classed  as  industrials;  but  is 
there  enough  of  it  to  justify  a  general  overhauling  and  readjustment 
of  directors'  duties?  The  function  of  the  director  in  an  American 
corporation  differs  radically  from  that  in  other  countries,  with  per- 
haps only  one  feature  in  common,  namely,  that  some  are  apt  to  be 
chosen  for  the  value  which  their  names  or  reputations  are  supposed 
to  add  to  the  dignity  or  credit  of  the  corporation.  Our  common  idea 
of  the  duty  of  a  board  is  that  it  shall  control  and  direct  the  policy 
of  the  company  and  consider  and  pass  on  all  undertakings  of  sufS- 
cient  importance  to  in  any  way  affect  the  company's  financial  credit 
or  standing  in  the  community.  The  occasion  for  the  present  general 
interest  in  the  subject  is  the  development  of  the  carelessness  of  the 
directors  of  the  Equitable  Life  Assurance  Society  and  the  shocking 
incapacity  of  the  president  of  the  Mutual  Life  Insurance  Company. 
The  text  is  the  following  misleading  paragraph  from  the  testimony 
of  Mr.  Jacob  H.  bchiff,  a  recent  director  in  the  Equitable: 

"The  system  of  directorship  in  great  corporations  of  the  Citv  of  New 
lorK  IS  such  that  a  director  has  practicallv  no  power.  He  is  considered  in 
many  instances,  and  I  may  say  in  most  instances,  as  a  nefflieible  quantiVT 
by  the  executive  officers  of  the  company;  he  is  asiied  tor  advice  when  ft 
suits  the  executive  officers,  and  if.  under  the  prevailing  system,  an  executive 
Officer  wishes  to  do  wrong  or  wishes  to  conceal  anything  from  his  directors 
or  commit  irregularities,  such  as  have  lieen  disclosed  here,  the  director  is 
entirely  powerless:  he  can  be  used  only  in  an  advisory  capacity  and  can 
judge  of  only  such  things  as  are  submitted  to  him." 

This,  which  has  been  quoted  generally  by  the  daily  newspapers, 
is  unduly  alarming  to  the  investing  public.  Mr.  Schiff  is  no  longer 
young.  He  is  a  director  in  16  companies,  and  senior'  partner  in 
the  firm  of  Kuhn,  Loeb  &  Co.,  over  whose  immense  financial  trans- 
actions he  undoubtedly  keeps  close  watch.  He  had  no  investment 
in  the  Equitable,  not  even  an  insurance  policy,  so  that  we  may 
assume  that  he  was  wanted  in  the  board  primarily  for  the  appear- 
ance of  stability  which  his  name  lent  to  it.  It  is  also  fair  to  as- 
sume that  he  accepted  believing  that  he  would  be  called  on  for 
advice  and  was  competent  for  such  advice  in  the  company's  large 
financial  transactions. 

But  we  believe  that  this  is  not  all  that  the  American  investing 
public  are  led,  by  custom,  to  expect  from  a  director.  It  is  at  least 
quite  near  the  truth  that  we  expect  from  directors,  who  commonly 
appoint  the  officers,  a  considerable  degree  of  watchfulness  of  those 
officers  and  a  close  inspection  of  the  results  of  their  work— the  de- 
tails of  the  expenses  which  they  incur  and  of  the  income  which 
they  get  for  the  company.     This,  in  addition  to  a  direction  of  the 


general  policy  and  scrutiny  of  the  finances  and  credit,  is  about  all 
that  we,  American  fashion,  expect  from  the  directors — that  by  them 
the  officers  are  "judged  out  of  the  things  which  are  written  in  the 
books,  according  to  their  works." 

The  duty  of  the  British  railway  director  goes  much  further. 
To  quote  from  the  same  authority:  He  is  one  "that  fashioneth 
the  hearts  of  them  all,  that  consideieth  all  their  works."  He  is  a 
salaried  man.  usually,  really  an  officer.  The  committees  of  the 
board,  assigned  to  each  department,  haunt  the  department  offices, 
ask  questions  and  call  for  special  reports.  "Where  is  your  author- 
ity for  having  this  office  repapered?"  "Why  did  you  put  in  a  con- 
crete wall?"  "How  much  did  you  pay  for  that  asbestos  lagging?" 
"What  is  this  'ton  mile'  that  the  Americans  keep?  We  don't  seem 
to  have  any  of  them."  The  British  manager  likes  to  answer  this 
last  question,  but,  on  the  whole,  the  British  officer  is  bored  by  this 
minute  directing.  It  has  its  value,  it  is  often  suggestive,  but  it  con- 
sumes time. 

Some  American  railroad  officers  are  expressing  fear  that  the 
late  developments  of  laxity  may  inspire  their  own  conscientious 
directors  to  interfere  in  technical  matters.  The  chief  engineer  does 
not  like  to  have  his  detailed  plans  criticised  and  changed  by  direc- 
tors after  they  have  authorized  him  to  spend  a  certain  sum  of 
money  to  accomplish  a  specific  purpose.  He  thinks  he  knows  better 
than  they  know  how  to  design  an  engineering  structure  to  serve  the 
end  which  they  desire — and  he  is  surely  right. 

The  good  results  of  the  insurance  companies  investigation  are 
already  apparent  in  wakening  the  consciences  of  directors,  but  we 
hope  it  will  be  to  the  end  of  greater  watchfulness  of  the  results 
of  officers'  work  and  greater  care  in  choosing,  promoting  and  dis- 
charging those  officers,  rather  than  interference  with  them.  Judge 
Gary,  who  is  conscientious,  has  lately  said  to  his  fellow  directors 
in  the  United  States  Steel  Corporation: 

"We  have  no  right  to  neglect  our  duties  as  directors,  and  I  for  one  In- 
tend to  giv-  more  attention  to  the  affairs  of  this  company  in  the  future  than 
I  have  in  the  past." 

The  converse  of  this  confession  by  Judge  Gary  is  that  men  of 
position  who  lend  their  names  without  fully  performing  their  duties 
as  directors  do  a  »reat  wrong.  Their  highest  duty  and  most  serious 
responsibility  is  in  appointing  officers,  in  promoting  from  the  in- 
side so  far  as  possible,  In  making  or  reforming  the  organization  so 
that  it  will  work  efficiently  and  without  friction,  in  watching  intelli- 
gently the  results  of  the  officers'  work  and  infusing  enthusiasm 
and  loyalty.  This  is  a  fine  function  for  sages,  and  fortunate  is  the 
corporation  which  has  such  a  board  of  experienced  men. 

Deficient  and  incompetent  men  in  such  a  board  will  be  tempted 
to  go  farther  and  in  the  wrong  direction,  to  criticise  in  detail  the 
mechanical  and  civil  engineering  structures  and  operating  methods 
of  their  own  chosen  men,  trained  and  expert  in  technical  depart- 
ments. We  have  never  happened  to  know  of  an  instance  where 
such  interference  does  any  good.  The  time  of  earnest,  busy,  officers 
is  apt  to  be  consumed  in  argument  and  kindergarten  instruction, 
without  a  corresponding  benefit  to  the  company. 


A  MATTER  OF  STANDARDIZATION, 


Is  trouble  brewing,  or  what  will  be  the  result  of  the  apparent 
determination  of  the  New  York,  New  Haven  &  Hartford  to  haul 
its  suburban  trains  as  well  as  its  express  trains  to  the  new  Grand 
Central  Terminal,  in  New  York,  with  alternating-current  locomo- 
tives? This  involves  two  variations  from  the  New  York  Central's 
methods  on  the  same  tracks,  namely,  locomotives  instead  of  motor 
cars  for  suburban  trains,  and  locomotives  designed  primarily  for 
a.  c.  Instead  of  d.  c.  operation.  It  was  announced  in  these  columns 
three  weeks  ago  that  the  New  Haven  Company  has  ordered  for  this 
service  15  78-ton  locomotives,  with  alternating-current  series  motors, 
adapted  for  use  with  an  overhead  trolley  system,  but  capable  of  using 
the  direct  current  taken  from  a  third  rail.  Between  Woodlawn  and 
Grand  Central  Station  the  New  Haven  trains  come  into  the  city  over 
the  New  York  Central  tracks,  where  the  direct  current  is  to  be  used. 
In  an  article  on  single-phase  electric  traction,  published  in  these 
columns  last  week,  the  engineer  of  the  Westinghouse  Electric  &  Mfg. 
Co.,  Mr.  C.  W.  Scott,  concludes:  "It  is  best,  therefore,  to  keep  single- 
phase  equipments  free  from  operation  on  direct  current  if  it  be 
practicable  to  do  so."  It  is  uneconomical,  it  is  possible  but  not  cer- 
tain of  uniform  good  results.  The  answer  to  it  might  be  something 
like  this: 

(1)  This  proposed  use  of  alternating  current  equipment  in 
direct  current  territory  will  require  more  energy  when  running  at 
slow  speeds  than  similar  equipment  of  the  d.  c.  type,  thus  placing 
a   load   on   the   transmission   system    and    sub-stations   of   the   New 
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York  Central  not  originally  contemplated,  and  also  largely  increas- 
ing the  cost  of  operation. 

(2)  The  state  of  the  art  is  such  that  the  practical  use  of  a.  c. 
equipment  will  require  many  months  for  a  proper  development  of 
untried  devices,  which  will  delay  the  installation  of  the  New  Haven 
equipment  beyond  the  fall  of  1906,  when  the  New  York  Central 
expects  to  change  from  steam  to  electricity  in  its  electric  zone. 
The  public  expects  the  New  York  Central  to  keep  its  promise  of 
an  early  discontinuance  of  steam  locomotives  through  the  Park 
avenue  tunnel. 

The  New  Haven  Company  is  the  New  York  Central's  tenant, 
under  a  lease  and  agreement  made  in  1848.  The  New  Haven  Com- 
pany has  running  rights  over  the  New  York  Central  line  from 
Woodlawn  to  Grand  Central  Station,  but  must  do  its  own  hauling. 
It  has  always  heretofore  used  the  method  of  hauling  adopted  by 
its  landlord.  As  long  as  the  Central  stopped  its  locomotives  at 
Thirty-second  street  and  hauled  its  passenger  cars  by  horse  power 
to  City  Hall,  the  New  Haven  did  the  same.  Electric  traction  was 
not  contemplated  in  184S,  and  when  nearly  three  years  ago  the  New 
York  Central,  in  response  to  public  sentiment,  accepted  the  act  of 
legislature  authorizing  it  to  change  its  power,  it  appointed  an  "Elec- 
tric Traction  Commission"  composed  of  men  who  had  earned  the 
respect  of  the  whole  country.  After  years  of  study  this  commission 
decided  to  use  the  direct  current  and  the  third  rail,  but  expressly 
disclaimed  any  intention  "to  pass  upon  the  relative  merits  of  alter- 
nating current  or  direct  current  railroad  operation  as  a  general 
proposition."  It  simply  decided  that  the  local  conditions  precluded 
the  use  of  the  alternating  current.  Since  this  conclusion  was  ar- 
rived at.  the  commission  has  controlled  every  detail  of  the  work — 
the  electrification  on  the  main  line  and  the  Harlem  division,  and 
the  enlarged  Grand  Central  Terminal  with  its  surface  tracks  for 
trains  hauled  by  electric  locomotives,  and  its  sub-surface  tracks  for 
a  suburban  service  of  multiple-unit  train  operation  so  as  to  obviate 
reverse  movements  and  the  switching  incident  to  locomotive  opera- 
tion. 

There  are  loops  in  the  sub-surface  part  of  the  terminal,  but 
they  are  not  designed  for  locomotive  operation  and  are  not  suited 
lor  it.  Nevertheless  the  New  Haven  Company  now  proposes,  under 
its  agreement  for  running  rights  and  authority  to  haul  its  own 
trains  in  its  own  way,  to  use  78-ton  electric  locomotives  to  bring 
its  suburban  trains  to  this  terminal. 

There  may  arise,  therefore,  a  nice  question  of  law,  or,  rather, 
a  difficult  iudicial  interpretation  of  a  contract  made  57  years  ago, 
and  its  application  to  a  state  of  things  not  then  conceived  of.  What 
was  the  spirit  of  that  contract?  Since  the  combined  forces  of  pub- 
lic opinion  and  the  authorities  of  the  state  and  city  of  New  York 
have  compelled  the  New  York  Central  to  desist  from  using  steam 
power  in  the  Park  avenue  tunnel,  can  the  New  Haven  enforce  its 
agreement  and  use  steam  locomotives  in  the  city?  Granted  that 
the  New  Haven  cannot  do  this,  because  locomotive  smoke  has  been 
declared  to  be  a  nuisance,  has  the  New  Haven  a  right  to  abate 
the  smoke  nuisance  by  substituting  mule  power,  and  compel  the 
Central  to  pave  its  tracks  so  as  to  make  it  comfortable  for  its  mules? 
If  it  is  answered  that  this  would  be  unlawful  because  it  would  be 
inimical  to  public  convenience,  economy  and  despatch,  it  is  apparent 
that  the  same  objection  holds  good,  in  a  less  degree,  to  the  New 
Haven's  a.  c.  motors  which  will  overload  the  transmission  system 
and  sub-stations  of  the  New  York  Central.  Locomotives  for  sub- 
urban trains  in  the  sub-surface  track  would  be  more  troublesome 
than  mules. 

There  is  a  double-track  loop,  with  which  all  tracks  are  con- 
nected. This  design  permits  of  operation  as  a  stub-end  terminal 
(the  motor-driven  train  reversing  direction  and  running  back  on 
Its  own  incoming  track ) ,  or  running  around  the  loop.  The  loco- 
motive-hauled train  has  no  alternative,  and  the  further  objection 
to  it  is  that  the  loop  is  135  ft.  radius,  and  therefore  impracticable 
for  a   10   or   12    car   locomotive-hauled   train. 

Another  lamentable  feature  of  a  failure  of  the  two  companies 
to  agree  and  standardize  their  stock  in  this  electric  zone  is  that 
it  will  prevent  a  pooling  of  equipment  for  common  use.  This  pro- 
vision for  a  highly  probable  economy  and  convenience  to  the  public 
has  been  by  both  companies  considered  desirable. 

If  the  New  York  Central,  or  its  Electric  Traction  Commission, 
has  been  autocratic;  if  it  has  failed  to  invite  and  urge  the  New 
Haven  officers  to  consult  in  all  matters  which  affected  them;  or 
it  it  has  omitted  to  invite  them  to  have  representatives  in  the  Com- 
mission, the  New  Haven  might  by  so  much  (very  little)  feel  justified 
in  avoiding,  as  a  matter  of  personal  feeling,  an  economical  standard- 
ization;   but  we  have  no  reason  to  believe  that  there  was  such  a 


cause  or  such  an  undignified  result.  In  any  event,  we  earnestly 
hope  that  the  success  of  this,  the  greatest  undertaking  of  its  kind, 
may  not  be  imperilled  by  a  failure  to  agree  on  standards  for  electric 
suburban  cars  and  for  the  use  of  electric  power. 

It  is  not  intended  in  this  discussion  to  disparage  the  use  of 
the  single-phase  alternating-current  series  motors,  and  the  overhead 
trolley  system  for  heavy  traction.  Its  economy  is  unquestioned  and 
its  future  use  is  certain,  so  far  as  we  can  see,  at  least  for  single 
and  double  track  lines.  But  when  an  expert  commission,  quite 
unbiased,  has  after  years  of  study  decided  that  local  conditions 
preclude  its  use  in  the  New  York  Central  terminal,  the  New  York, 
New  Haven  &  Hartford  can  well  afford  to  deliberate  before  seriously 
interfering  with  the  success  of  this  monumental  reconstruction  for 
the  public  convenience. 


Railroad  Gross  Earnings  in  August. 

Gross  earnings  in  August  reflect  the  continued  condition  of  the 
general  prosperity  of  the  country  which  was  evident  in  the  figures 
for  July  earnings.  The  increases  in  August  over  the  figures  for  the 
corresponding  period  of  1904  mean  much  more  than  the  July  in- 
creases did,  because  in  July,  1904,  the  great  majority  of  roads  re- 
ported decreases  as  compared  with  1903,  while  in  August,  1904,  busi- 
ness conditions  were  recovering  from  the  July  depression  and  the 
majority  of  roads  showed  increases  over  1903. 

Of  the  Trunk  lines,  eight  roads  show  gross  earnings  of  $40,337,- 
408,  an  increase  over  the  figures  for  August,  1904,  of  $3,478,749; 
9  per  cent.  Conditions  have  been  especially  favorable  for  these 
roads;  the  total  receipts  of  grain,  flour  and  corn  meal  at  New  York 
during  this  month  aggregated  10,115,599  bushels,  as  against  a  cor- 
responding movement  in  1904  of  8,706,240  bushels,  and  the  increases 
in  similar  receipts  at  Philadelphia  were  in  about  the  same  propor- 
tion. In  the  Southern  group,  the  gross  earnings  of  nine  roads  are 
$17,841,425,  an  increase  of  $554,053;  3  per  cent.  The  full  force  or  the 
yellow  fever  embargo  at  New  Orleans  was  felt  during  August,  and 
the  ensuing  reduction  of  traffic  also  affected  roads  which  did  not  reach 
New  Orleans  but  handled  traffic  originating  there.  The  Coal  roads 
show  the  largest  percentage  of  increase  of  any  group.  Nine  roads 
report  gross  earnings  of  $15,349,502,  an  increase  of  $1,970,093;  15 
per  cent.  The  coal  and  coke  traffic  originating  on  the  Pennsylvania 
lines  east,  during  the  five  weeks  ending  September  2,  amounted  to 
4,363,756  tons,  as  compared  with  3,677,589  tons  in  1904.  Of  the 
Granger  lines,  six  roads  show  gross  earnings  of  $12,663,949,  an  in- 
crease of  $1,157,543;  10  per  cent.  The  receipts  of  live  stock  at  the 
important  cities  in  the  region  covered  by*  these  roads  were  only 
slightly  greater  than  last  year,  but  the  grain  movement  was  much 
greater;  receipts  of  grain  at  Chicago  being  nearly  3,000,000  bushels 
(about  10  per  cent.)  greater  than  in  1904.  In  the  Southwestern 
group,  the  gross  earnings  of  six  roads  amounted  to  $18,884,043,  an 
increase  of  $1,155,369;  7  per  cent.  These  roads  were  still  suffering 
in  August,  1904,  from  the  effects  of  the  beef  strike.  The  Trans- 
continental roads,  like  the  Trunk  lines,  show  the  effects  of  the  gen- 
eral prosperity  in  their  increased  amount  of  through  traffic,  much 
of  it  being  merchandise  which  would  not  be  bought  in  hard  times. 
Of  this  group,  five  roads  report  gross  earnings  of  $25,398,687,  an 
increase  of  $2,658,960;  12  per  cent. 

The  more  noticeable  increa,ses  and  decreases  in  the  earnings  of 
individual  roads  can  be  explained  by  the  conditions  which  affect 
the  groups  of  which  they  are  a  part.  All  the  roads  which  last 
year  had  great  increases  in  passenger  traffic  on  account  of  the  St. 
Louis  Fair  of  course  show  the  effects  of  the  lack  of  that  traffic  this 
year. 

The  accompanying  table  shows  the  gross  earnings  for  August, 
1905,  and  the  increase  over  the  figures  for  August,  1904,  of  46  roads: 

Increase 
August,  over  August. 

1903.        .  1904. 

Atchison.   Topeka  &  Santa  Fe $.5,967,032  $522,698 

Atlantic  Coast  Line    1.612.763  1.58,767 

Baltimore    &    Ohio    6,398.08"  527,735 

Buffalo,   Rochester  &  Pittsburg    . .  .  806,567  71,351 

Canadian    Pacific     4,796.734  322.496 

Central    of    Georgia    827,820  101,828 

Central   ot  New  Jersey    2.248.388  268.813 

Chesapeake   &   Ohio    1.967.281  147,500 

Chicago    &    Alton     1,0.)6..300  •136,764 

Chicago   Great   Western    714,364  89.169 

Chicago,    Milwaukee   &   St.    Paul...  4,467.405  262.351 

Chicago,  Itock  Island  &  Pacific 4.481,592  584.778 

Chicago.    St.    Paul.   Minn.   &  Omaha  1,028.980  51,278 

Cin.,  New  Orleans*  Tex.    Pac 605,467  39,281 

Clev.,  Cin.,  Chic.  &  St.  Louis 2.158,266  32,168 

Colorado  &  .Southern    596.492  105,743 

Denver   &  Rio  Grande    1.690.261  265,284 

Erie    4. -406.759  302.880 

Grand   Trunk    2.647.130  75,175 

Great  Northern    3.972,540  334,649 

-Hocking  Valley 575,791  •33,682 

Illinois  Central    4,015.835  •198.373 

Lehigh  Valley   2.836,038  425.721 

Louisville  &  Nashville    3,402,605  180.236 

Mexican  Central    2,294.684  204.788 

Mexican    International     311,637  •38,834 

Minn..  St.  Paul  &  Sault   Ste.  Marie  916,308  306,731 

Missouri.  Kansas  &  Texas   1,722,633  191.811 


3UU 

Missouri   I'aci fie- Iron    Mountain $3,734,000 

Nashviilc,   Cliattanooga  &  St,   Louis  872,772 

National  R.  K.  of  Mexico 530,106 

New  Yorli   Central  &  Hudson  River  8,14G,1!)(. 

New   York,   Ontario   &   Western....  782,9.j4 

New  Yorlv,   Susquehanna  &  Western  245,699 

Norfollv  &  Western    2,394,003 

Northern   I'aeiflc    4,903.644 

Pennsylvania  Lines  East  of  PIttsb'g  11.9li7.490 

Philadelphia  &  Reading    3.492,781 

Pitts.,  Cin..  Chic.,  &  St.  Louis 2,361.7 <  8 

St.  Louis  &  San  Francisco    3,552.4 1 4 

St.   Louis  South-Western    718,87i> 

Soul  hern *'-2^'i^'f.' 

Southern    Pacific    8.591.941 

ruion  Pacific   5,758.737 

Wabash    -•rU'A-P 

Yazoo  &  Mississippi  Valley    4bl,0.j5 

Total    $133,820,530 

•Decrease. 
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•$173,000 

•15,989 

66,167 

824,926 

80,384 

34,189 

437,794 

532,470 

1,667,600 

538,023 

277.348 

140,040 

4,737 

216.983 

812.565 

946,647 

•229.083 

•120,491 


Chicago,  Milwaukee  &  St.  Paul. 


The  St.  Paul,  with  an  operated  mileage  of  6.900  miles,  covers 
the  territory  west  ajid  north  of  Chicago,  including  lines  to  Min- 
neapolis. St.  Paul.  Duluth,  the  Michigan  peninsula,  Kansas  City. 
Omaha.  Evarts,  S.  Dak.,  and  Fargo.  N.  Dak.  Through  northern 
Illinois,  Iowa,  southern  Minnesota.  Wisconsin  and  the  eastern  part 
of  South  Dakota  its  lines  spread  widely.  One  of  the  farthest  west- 
ern points  now  reached  by  the  St.  Paul  is  Chamberlain,   S.   Dak., 


make  a  bad  showing  for  any  road  and  in  consequence  the  results 
last  year,  though  apparently  satisfactory,  were  in  the  expense  ac- 
count largely  disappointing.  Furthermore  gross  earnings  were  not 
increasing  at  the  rate  which  might  have  been  expected,  so  that  the 
underlying  condition  was  doubly  unsatisfactory.  During  the  past  year 
these  unfavorable  factors  have  to  some  extent  been  overcome. 
The  large  increase  in  gross  earnings  has  already  been  noted.  Main- 
tenance of  way.  though  over  $2,000,000  less  than  in  1903.  increased 
$280,378,  to  $5,336,626.  This  is  at  the  rate  of  $773  per  mile  of  road 
against  $751  in  1904  and  $1,099  in  1903.  Conducting  transportation, 
though  still  nearly  $1,500,000  more  than  the  1903  figure,  also  de- 
creased $316,884.  The  large  increase  in  gross  business  makes  the 
showing  in  this  account  better  than  the  figures  seem.  Yet.  although 
gross  earnings  show  a  remarkably  satisfactory  increase,  expenses 
do  not  appear  to  be  yet  in  hand  and  the  bad  results  in  1904  have 
been  only  partially,  and  that  but  a  small  part,  overcome. 

The  saving  in  conducting  transportation  is  more  than  explained 
by  a  decrease  of  $379,292  in  fuel  for  locomotives,  brought  about. 
no  doubt,  by  the  completion  of  the  company's  line  into  the  Illinois 
coal  fields.  With  this  exception,  conducting  transportation  cost  the 
company  a  great  deal.  Station  service  increased  $49,111;  adver- 
tising $33,110:  outside  agencies  $32,249:  rents  for  tracks  and  ter- 
minals $44,676,  and  loss  and  daijiage  ($479,437)  $143,488,  In  1904 
conducting  transportation  was  38  per  cent,  of  gross  earnings  against 
33  per  cent,  in  1901.     With  the  large  increase  in  gross  and  the  small 
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682  miles  from  Chicago.  The  construction  of  a  line  from  Chamber- 
lain, 75  miles  west  to  Rapid  City,  now  under  way,  has  led  to  some 
very  definite  rumors  of  a  further  extension,  when  this  is  finished, 
between  the  Union  Pacific  and  the  Northern  Pacific,  to  the  coast. 
Belief  in  the  ultimate  purpose  of  the  St.  Paul  management  to  reach 
the  coast  over  its  own  rails  has  been  strengthened  by  the  fact 
that  the  road  has  not,  it  is  believed,  been  getting  its  share  of  through 
traffic  (its  average  haul  on  a  mileage  of  6.912  miles  decreased  from 
185  miles  in  1904  to  175  miles  last  year),  and  by  the  fact  that  there 
is  unissued  in  the  treasury  $25,000,000  common  stock  which  would 
provide  funds  for  the  extension.  The  large  stretches  of  undevel- 
oped territory  between  Rapid  City  and  the  coast,  which  could  not 
fail,  profited  by  railroad  development,  to  eventually  furnish  a  large 
local  traffic,  give  a  further  argument  for  the  extension. 

Aside  from  its  possible  aspirations  for  a  coast  connection,  the 
St.  Paul  is  prosperous  in  its  present  territory.  Gross  earnings  last 
year  nearly  reached  the  fifty  million  mark,  being  $49,884,114  against 
$48,330,335  in  the  preceding  year,  an  increase  of  $1,553,779.  The 
fact  that  earnings  for  1904  increased  $667,597  over  1903  shows  how 
large  last  year's  increase  really  was.  The  striking  fact  about  the 
year's  operation  is  not  only  the  large  increase  in  gross  but  the 
large  proportion  of  this  increase  saved  for  net  earnings,  which  in- 
creased $1,136,328  over  1904,  being  $17,590,073  in  1905  and  $16,453,745 
in  1904. 

Last  year  the  company's  statement  was  severely  criticised  be- 
cause of  the  very  large  reduction  in  maintenance  of  way  expenses 
and  the  serious  increase  in  the  expense  of  conducting  transporta- 
tion. Maintenance  of  way  cost,  in  1904,  $5,128,248.  against  $7,347,048 
in  1903,  a  decrease  of  $2,218,800  in  one  year  in  expenditure  on  the 
line.  In  the  same  time,  conducting  transportation  increased  $1,767,- 
547;    from   $16,829,795  in   1903  to   $18,597,342   in    1902.     This  vpould 


decrease  in  this  expense  account,  this  relation  was  reduced  to  37 
per  cent,  last  year.  Following  the  showing  made  in  1904.  these 
figures  can  hardly  be  regarded  as  satisfactory,  and  it  is  probable 
that  a  still  greater  effort  will  be  made  during  the  current  year  to 
get  expenses  on  a  more  satisfactory  basis. 

Maintenance  of  equipment  during  recent  years  seems  to  have 
been  fairly  well,  though  not  liberally,  taken  care  of.  A  satisfac- 
tory fact  is  that  it  has  been  increasing  year  by  year.  Repairs 
and  renewals  cost  $1,538  per  locomotive  last  year  against  $1,493  per 
locomotive  in  1904  and  $1,232  per  locomotive  in  1903.  Per  passenger 
car  there  was  spent  $592  in  1905,  $531  in  1904,  and  $544  in  1903, 
and  per  freight  car  $42  in  1905,  $38  in  1904,  and  $36  in  1903. 

While  current  maintenance  charges  are  not  as  liberal  as  might 
perhaps  be  expected,  the  company's  policy  in  regard  to  improve- 
ments is  highly  conservative.  During  the  year  there  was  expended 
from  the  renewal  and  improvement  fund  $6,704,127,  leaving  a  bal- 
ance of  $3,966,106  in  this  fund  at  the  end  of  the  year.  In  1904 
there  was  $5,914,372  spent  from  this  fund  for  betterments.  Inde- 
pendently of  the  fund  there  has  been  spent  out  of  current  cash, 
but  charged  to  capital  account  as  "earnings  and  other  income  ex- 
pended for  additions  and  improvements  to  property,"  since  1902, 
$18,222,631  and  in  the  past  year  $2,867,699.  This  is  a  remarkable 
record  for  improvement  expenditures  which  could  be  matched  by 
few  other  roads.  It  would  seem  natural  that  the  effect  of  these  very 
liberal  outlays  on  expenses  should  soon  be  more  clearly  shown. 

The  company  maintains  its  own  insurance  department  and 
has  evidently  during  the  past  year  changed  its  attitude  in 
regard  to  some  of  the  larger  risks,  infiuenced  no  doubt  by  the 
severe  losses  of  the  Illinois  Central  in  the  New  Orleans  fire,  which 
amounted  to  within  $600,000  of  the  total  reserves  against  loss  in 
that  company's  insurance  department.     An  item  of  $45,355  expended 
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by  the  St.  Paul  as  reinsurance  from  March  16  and  18,  1905, 
for  one  year,  suggests  that  the  larger  risks  were  at  that  time  re- 
insured with  regular  fire  insurance  companies. 

Traffic  statistics  show  that  there  was  a  decrease  of  209,638 
tons  of  wheat  and  143,927  tons  of  miscellaneous  forest  products,  and 
increases  of  314,482  tons  of  corn,  91,791  tons  of  oats,  942,074  tons  of 
iron  and  other  ores,  182,422  tons  of  stone  and  sand,  146,349  tons 
of  lumber,  lath  and  shingles,  and  179,392  tons  of  iron  and  steel,  in 
the  tonnage  carried  during  the  year.  Wheat  furnished  5  per  cent, 
of  the  total  tonnage  and  products  of  agriculture  23  per  cent.  Prod- 
ucts of  mines  furnished  28  per  cent,  against  24  per  cent,  in  1904. 
There  were  2,473,150  tons  of  bituminous  coal  carried,  an  increase 
of  93.402  tons  over  1904.  The  train  load  increased  from  246  tons 
to  264  tons;  or,  including  company  freight,  from  280  tons  to  296 
tons.  The  rate  received  per  ton  mile  was  0.881  cent  against  0.891 
cent  in  1904,  and  per  passenger  mile  2.243  cents  against  2.305  cents 
in  1904.  The  average  number  of  miles  each  passenger  was  carried 
was  44  miles. 

With  its  6,912  miles  of  track,  the  Chicago,  Milwaukee  &  St. 
Paul  secures  less  than  500  miles  haul  on  through  freight  via  either 
Minnesota  Transfer  or  the  Omaha  or  Kansas  City  gateways,  tor  it 
is  not  likely  that  the  Great  Northern,  Northern  Pacific  or  the  Min- 
neapolis, St.  Paul  &  Sault  Ste.  Marie  turns  freight  over  to  it  west 
of  Minneapolis  for  a  longer  haul.  This  will  probably  be  the  de- 
termining factor  in  deciding  upon  an  extension  to  the  Pacific  coast. 
Why  the  Chicago,  Milwaukee  &  St.  Paul  is  any  more  compelled  than 
the  ClfScago  &  North-Western  to  make  such  an  extension  is  not  at 
first  sight  clear,  but  an  examination  of  Chicago  &  North-Western 
returns  shows  that  not  only  does  that  company  serve  its  own  terri- 
tory more  completely  and  more  profitably,  but  hints  at  the  fact 
that  through  affiliations  of  ownership  or  for  other  reasons  it  is 
able  in  general  to  obtain  a  considerably  better  share  of  through 
traffic. 

The  principal  statistics  of  operation  follow: 

ion.-,.  1904.  1903. 

.Milt'.age  worked    «.9t2  6,906  .„§'!;?3 

I'-i-cig'ht    earniug.s     5;3.-i,!.ICS.94ti  $3.5,081,739  $.54,^91,04.) 

r.-issengei-  eainings 10.120,9.58  9,661,633  9,.j4i.L01 

Gross    earnings    49,884.114  48.333,335  li.OtW.iB.S 

Maint.    way   and  structures..      5.336.l>2(i  .5,128,249  7..44i.<i4S 

Maint.  of  equipment 5,181. .5.S6  4.651,783  3.893,834 

ronrtucting   transuortation    .  .    18,280.458  18.597,343  lt5,829.7!'0 

General  expenses 1,243.079  1.190,997  9.52.309 

Operating    expeuses    32,294.041  31,876.590  31.598,174 

Net   earnings    17,390,073  16,453,745  ll!.(J(i+.5t;3 

Oross  income   59,114,912  48.640.701;  48.172,768 

Net    income         11,858.825  10,718.400  10.473,239 

Surplus  after  dividends    4.371,114  3,277,109  3.072,033 


ing  the  last  lew  years  and  many  of  the  old  types  and  methods  of 
computation  have  become  obsolete.  The  types  of  structures  con- 
sidered in  this  new  work  represent  only  those  which  have  survived 
the  test  of  time,  and  the  methods  of  design  are  those  in  general 
use  among  the  more  advanced  bridge  engineers.  Less  space  than 
usual  in  a  book  of  this  kind  has  been  devoted  to  the  complete 
solution  of  a  number  of  different  types  of  bridges,  more  attention 
being  paid  to  the  special  problems  involved  in  the  design  of  all 
types  such  as  wind  load,  effect  of  centrifugal  force,  full  treatment 
of  moving  loads  and  similar  problems  which  come  up  every  day 
in  practical  bridge  design,  but  which  are  too  frequently  dismissed 
in  most  text-books  with  only  passing  mention.  The  design  of  swing 
bridges  has  been  very  fully  treated,  more  than  120  pages  being 
devoted  to  this  one  class  of  structures.  Other  chapters  deal  with 
the  history  of  bridge  building,  design  of  plate  girders,  trusses  with 
parallel  chords,  trusses  with  chords  not  parallel,  infiuence  lines, 
theory  of  least  work,  wind  stresses  in  roofs  and  braced  piers  and 
details  of  bridge  construction.  The  book  shows  evidences  of  having 
been  hurried  through  the  printer's  hands  as  there  are  a  number 
of  minor  typographical  errors  in  the  text  and  the  printing  is 
hardly  up  to  the  publisher's  standard. 


NEW    PUBLICATIONS. 


Mechanics  of  ilatiriuls  (Tenth  Edition).  By  Mansfield  Merriman.  Professor 
of  Civil  Engineering,  Lehigh  University.  New  Yorls :  John  Wiley  &  Sons, 
1905.  Cloth.  0  in.  s  9  in.  ;  507  pages  ;  183  figures.  Price,  .fo. 
In  presenting  the  tenth  edition  of  this  work  the  author  states 
that  while  his  main  purpose  in  re-editing  and  enlarging  it  has  been 
to  keep  it  abreast  with  modern  progress,  he  has  at  the  same  time 
attempted  to  present  the  subject  more  clearly  and  logically  than 
before,  in  order  both  to  advance  the  interests  of  sound  engineering 
education  and  to  promote  sound  engineering  practice.  The  same 
general  treatment  of  the  subject  is  followed,  in  a  similar  manner, 
as  in  the  past  editions,  although  various  topics  have  been  treated 
more  at  length  than  before  and  the  sub-divisions  are  somewhat 
different.  There  are  19  chapters  and  these  are  devoted  to  the  fol- 
lowing subjects:  Elastic  and  Ultimate  Strength,  Elastic  and  Ulti- 
mate Deformation.  Materials  of  Engineering,  Cases  of  Simple  Stress, 
General  Theory  of  Beams,  Simple  and  Cantilever  Beams.  Over- 
•  hanging  and  Fixed  Beams,  Continuous  Beams,  Columns  or  Struts, 
Torsion  of  Shafts,  Apparent  Combined  Stresses,  Compound  Columns 
and  Beams,  Resiliance  and  Work,  Impact  and  Fatigue,  True  Internal 
Stresses.  Guns  and  Thick  Cylinders,  Rollers,  Plates  and  Shears; 
Miscellaneous  Discussions,  and  Mathematical  Theory  of  Elasticity. 
To  encourage  students  to  think  for  themselves  and  to  illustrate  the 
practical  use  of  the  formulas  and  methods  which  are  given  in  the 
text,  a  number  of  examples  are  given  after  each  article.  Among 
some  of  the  new  topics  introduced  are  those  of  economic  sections 
tor  beams,  moving  loads  on  beams,  constrained  beams  with  sup- 
ports on  different  levels,  the  torsion  of  rectangular  bars,  reinforced- 
concrete  beams,  plates  under  concentrated  loads,  internal  friction, 
rules  for  testing  materials,  and  elastic-electric  analogie^w.,  A  nnmber 
of  good  practical  tables,  such  as  the  working  unit-stresses  for  build- 
ings, whioh  are  abstracted  from  the  Building  Code  of  the  City  of 
New  York,  are  also  given. 


TRADE  CATALOGUES. 


Hoisting  Machinery. — The  Brown  Hoisting  Machinery  Company, 
Cleveland,  Ohio,  sends  its  1905  "Brownhoist"  catalogue.  It  meas- 
ures 9  in.  x  12  in.  and  is  handsomely  bound  in  cloth  and  contains 
upwards  of  200  pages.  Descriptions  and  illustrations  are  given  of 
the  latest  machines  of  the  "Brown"  type  for  unloading  coal  or  iron 
ore  from  boats  and  delivering  it  either  into  railroad  cars  or  on 
stock  piles,  and  vice  versa,  and  for  the  hoisting  and  conveying  of 
general  merchandise  at  docks,  steel  works  and  blast  furnaces;  also 
for  the  handling  of  material  during  tlie  construction  of  ships  at 
ship  yards.  It  also  illustrates  and  describes  the  Brown  furnace  hoist 
and  stock  distributor  for  the  charging  of  blast  furnaces,  besides 
many  other  equipments  for  the  handling  of  material  in  the  yards 
of  steel  works,  structural  shops,  etc.  The  "Brownhoist"  suspended 
pocket  is  also  illustrated,  this  construction  being  used  in  connection 
with  the  charging  larries  in  many  of  the  largest  steel  works. 


Locks  and  Hardware. — The  Yale  &  Towne  Mfg.  Co.,  New  York, 
sends  its  catalogue  No.  18,  which  contains  over  200  pages,  6  in. 
by  9  in.  It  is  neatly  bound  in  green  board  covers,  with  red  cloth 
back  and  gold  lettering.  It  lists  and  prices  only  goods  most  com- 
monly called  for,  and  is  intended  for  a  book  of  ready  reference 
for  both  large  and  small  buyers.  In  addition  to  cataloguing  pad- 
locks, night  latches,  builders'  hardware,  door  checks,  chain  blocks, 
etc.,  it  contains  a  comprehensive  glossary  of  technical  terms  and 
articles  of  interest  on  the  mechanism  and  care  of  locks,  lock 
picking,  master-keyed  locks,  etc.  Almost  every  article  mentioned 
in  the  volume  is  shown  by  illustrations  and  is  explained  by  descrip- 
tive text  indicating  its  action,  its  use  and  its  relative  grade. 


Car  Heating  and  Lighting. — The  Gold  Car  Heating  &  Lighting 
Company,  New  York,  is  distributing  a  large  new  catalogue  of  its  car 
heating  and  lighting  apparatus.  The  devices  shcrwn  embody  many 
improvements  in  design  and  construction  and  are  the  latest  types 
made  by  this  company.  They  include  direct  and  hot  water  systems 
of  car  heating,  storage  heating  system  for  compartment  passenger 
cars  and  refrigerator  cars,  and  a  complete  line  of  electric,  heaters. 
All  the  parts  shown  are  identified  with  list  numbers  so  that  the 
catalogue  may  be  used  for  ordering  new  or  duplicate  parts. 


Electric  Batteries. — The  Gordon  Battery  Co.,  New  York,  sends 
an  illustrated  catalogue  and  price-list  descriptive  of  its  electric 
batteries,  cells  and  spark  coils.  Special  attention  is  called  to  the 
improved  Gordon  batteries,  in  which  a  perforated  cylinder  con- 
taining the  copper  element  is  provided.  This  improvement  will  be 
especially  appreciated  by  users  of  primary  batteries  as,  when  re- 
newing the  same,  the  necessity  of  handling  the  parts  which  wer? 
immersed  in  the  solution  is  entirely  obviated. 


Desion  and  Construction  of  Metallic  Bridges.  By  William  II.  Burr  and  Myron 
S.  Falk.  New  York:  John  Wiley  &  gons.  1905.  Cloth,  532  pages,  and 
4  plptesi       Price.  $5. 

BuVr's  "Stresses  in  Bridge  and  Roof  Trusses,  Arched  Ribs  and 
Suspension  Bridges"  has  long  been  a  standard  text-book  on  the 
analytical  methods  of  computing  the  stresses  in  framed  structures. 
After  having  passed  through  nine  editions  and  revisions  it  makes 
its  appearance  under  this  new  title  completely  rewritten  and  en- 
larged in  scope.     American  bridge  design  has  advanced  rapidly  dur- 


General  Supplies. — Joseph  T.  Ryers'on  &  Son,  Chicago,  sends  its 
October  issue  of  "Ryerson's  Monthly  Journal  and  Stock  List."  It 
contains  several  short  articles,  including  "The  Setting  and  Care  of 
Air  Compressors"  and  "The  Economical  Arrangement  of  Machin- 
ery," as  well  as  the  usual  number  of  convenient  tables  of  weights, 
etc.,  of  various  shapes  of  rolled,  steel  sections  and  plates. 


Automatic  Couplers  and  Draft  Rigging. — The  W.  T.  Van  Dorn 
Co.,  Chicago,  sends  an  illustrated  catalogue  of  the  Van  Dorn  Auto- 
matic Couplers  and  radial  draw  bars.  Full  detailed  descriptions 
of  the  above  devices,  including  working  drawings,  are  given.  Illus- 
trations are  also  shown  of  an  eight-car  train  of  steel  motor  cars  on 
the  New  York  Subway,  which"  'are  equipped  with  the  Van  Dorn 
drawbar. 
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A  New  Track  Book. 


To  THE  Editor  of  the  R.\u,ro.u)  Gazette: 

After  reading  the  Etude  sur  les  Deformations  des  Voies  de 
Chemins  de  Per  et  les  moyens  d'y  remedier  par  M.  G.  Cuenot, 
IngSnieur  en  Chef  des  Fonts  et  Chaussees.  attache  au  controle  de  la 
Compagnie  P.  L.  M.  (Eng.  Bertea.  Iniprimeur  Editeur,  Bourg  (din) 
France!.  I  think  close  attention  of  American  maintenance  of  way 
engineers  who  understand  the  French  language  ought  to  be  called 
to  this  book,  which  appears  to  me  to  be  the  most  interesting  and 
instructive  work  published  up  to  date.  jiax  barschall. 


A   Runner's  Ideas  on  Signaling. 


To  THE  Editor  of  the  Railroad  Gazette: 

Noting  the  article  on  Forms' of  Signals  in  your  issue  of  Septem- 
ber 29.  and  in  the  following  issue  comments  on  it  by  a  "President." 
a  "Vice-President"  and  others.  I  should  like  to  say  something  from 
the  viewpoint  of  the  locomotive  engineer.     The  article  says: 

"In  view  of  the  facts  that  railroad  signals  are  now  intended  to  tell  oO 
many  different  things,  some  logical  variations  in  their  form  will  soon  be 
qtiite  necessary,  or  the  engineman's  memory  will  be  overtaxed.  .  .  .  Sig- 
nal indications  ma.v  be  enumerated  as  follows  : 

1.  Switch  signals. 

2.  Draw  signals. 

3.  Automatic  signals. 

4.  Unusual  route  signals. 
."1.   Train   order  signals. 

He  might  have  mentioned  more.  The  different  kinds  of  things 
the  signals  tell  and  the  names  of  the  different  signals  are  mere 
terms  by  which  fine  distinctions  of  little  moment  to  the  engiueman 
are  made.  The  engineman  knows  little  of  technical  names  and 
differences  and  cares  less;  yet  without  effort  he  can  describe  his 
signals  to  the  satisfaction  of  his  immediate  superiors. 

I  cannot  see  any  practical  difference  between  signals  such  as 
"interlocking,"  "distant  switch,"  "manual  block."  "automatic  block." 
"draw."  "train  order."  "flag  stop,"  and  a  goodly  number  of  others 
that  could  be  mentioned:  but.  since  running  over  as  many  as  four 
different  Superintendents'  division,  the  great  lack  of  uniformity 
in  the  application  of  our  present  few  and  simple  forms  is  apparent. 

Accidents  are  rarely  due  to  engineman's  innocently  misinter- 
preting signals,  but  frequently  are  due  to  his  negligentl}'  misin- 
terpreting, guessing,  .wittingly  assuming,  anticipating  them  for  little 
or  no  reason  or  for  making  time.  And  you  may  always  expect 
this  weakness  to  crop  out  in  the  best  of  enginemen  some  time  or 
other;  the  best  protection  against  it  is  uniform  application  of  sig- 
nals placed  as  far  apart  as  practicable  and  possessing  few  forms. 
Signals  will  necessarily  become  so  close  together  that  enginemen 
will  have  no  time  to  reason  as  to  their  significances  other  than 
those  of  "Stop."  "Go,"  "Go  permissively."  "Go,  home  signals  are 
cleared  up  to  the  one  in  advance  of  the  next  distant  signal."  No 
expense  should  be  spared  to  reduce  rather  than  increase  these  terms. 
If  the  permissive  signal  were  abandoned  then  our  present  forms 
would  be  ideal,  as  the  distant  signal  could  then  take  the  form  of 
the  permissive  and  thus  avoid  the  use  of  a  special  form  of  blade. 
If  there  is  a  fourth  light  practical  then  it  should  be  given  to  the 
permissive  so  that  its  night  indication  will  be  different  from  the 
distant  signal. 

Outlying  switches  can  be  and  should  be  protected  as  inter- 
lockings  are  and  considered  as  unattended,  with  switches  left 
straight  and  signals  pulled.  Manual  block  stations  should  be  so 
well  manned  and  signalled  as  to  command  as  much  confidence  on 
part  of  enginemen  as  if  they  were  interlocked;  and  can  be  con- 
sidered  interlockings  with   or  without   switches. 


Automatic  blocks  are  more  than  interlocked,  provided  the  out- 
lying switches  are  properly  connected  or  mechanically  or  elec 
trically  controlled,  and  may  be  considered  manual  block  stations. 
When  the  signals  show  "Stop"  one  may  consider  the  attendant 
disabled. 

Drawbridges  should  be  treated  as  nothing  more  than  derails 
at  interlockings. 

If  it  is  thought  that  trains  stopping  at  interlocking  or  block 
station  signals  cannot  be  safely  and  promptly  communicated  with 
as  to  train  orders  then  do  the  thing  right  by  placing  the  usual 
form  of  signals  for  each  track  in  front  of  the  cabin  so  that  the 
operator  may  conveniently  deliver  orders.  The  engineer  need  not 
consider  the  signal  in  any  other  light  than  others. 

Why  cannot  "flag  stop"  signals  be  located  and  operated  much 
in  the  manner  of  block  signals  and  so  require  no  special  form?  A 
signal  is  a   signal  no  matter  what  its  size. 

No  matter  what  special  marks  or  forms  signals  are  given,  the 
fact  remains  that  to  move  safely  and  make  time  the  engineman 
must  know  the  locations  of  his  signals  so  well  that  he  is  antici- 
pating the  sight  of  them.  If  he  is  so  well  acquainted  with  tis  road 
as  to  anticipate  the  sight  of  his  signals  then  the  special  marks  and 
forms  have  long  since  become  useless  to  him. 

When  practicable,  an  engineman  should  never  pass  a  "Stop"  sig- 
nal without  an  order:  if  this  rule  were  enforced  there  would  be 
little  excuse  for  specially  marking  "automatics"  anywhere.  As 
it  is,  there  is  little  use  for  these  markers  except  where  they  are 
mixed  up  with  signals  controlled  by  an  operator.  There  is  no  objec- 
tion to  day  markers;  unnecessary  lights  at  night  are  always  sources 
of  danger.  But  whatever  marks  or  forms  signals  may  be  given, 
they  should  be  applied  so  that  to  the  engineman  the  signals  pri- 
marily mean  either  "Stop,"  "Go,"  "Go  permissively,"  "Go,  you  have 
go  signals  up  to  the  signal  in  advance  of  the  next  distant,"  or  "Go, 
but  there  is  now  a  stop  signal  between  you  and  the  next  distant 
signal."  An  engineman  satisfied  that  the  operation  of  signals  is 
surrounded  with  all  the  safeguards  of  the  signal  art  can  be  de- 
pended on  to  regulate  his  speed  according  to  these  signal  indica- 
tions as  well  as  in  conformity  to  those  many  other  features  upon 
which  speed  depends,  such  as  grades,  curves,  road  crossings,  bridges, 
stations,  water  troughs,  schedule,  condition  of  engine,  make  up  of 
train,  cattle  or  school  children  on  track,  condition  of  track,  weather 
conditions,  etc.;  and  particularly  in  accordance  with  the  distance 
the  signals  are  apart.  In  view  of  signals  being  only  30  seconds 
apart  and  every  tenth  signal  a  three-armed  interlocking  one,  do 
you  not  think  it  would  be  better  to  refrain  from  giving  the  engine- 
man  occasion  to  study  new  frills  until  the  present  forms  are  uni- 
formly adapted  and  universally  understood?  Then,  it  is  my  firm 
conviction,  you  will  find  the  present  forms  amply  sufficient. 

If.  on  top  of  all  this,  speed  signaling  is  to  be  mixed  up  with 
route  signaling,  the  chances  are  that  no  present-day  runner  will, 
unpensioned,  live  to  see  the  day  of  uniform  signaling.  Why  not 
make  the  best  of  what  we  have  rather  than  chase  after  a  will-o'-the- 
wisp  Qure-all?  a  locomoti\te  engineer. 

Prairie  Type  Engine  for  the  Chicago,   Burlington  &  Quincy. 


A  few  months  ago  the  American  Locomotive  Co.  delivered  a 
number  of  prairie  (2-6-2)  locomotives  to  the  Chicago,  Burlington  & 
Quincy  that  possess  certain  features  of  interest.  In  the  first  place, 
six  of  the  fifty  that  were  ordered  were  intended  for  burning 
lignite  and  therefore  required  a  modification  of  the  tube  arrange- 
ment. The  boiler  used  on  the  bituminous  coal  burning  engines  is 
shown  in  the  longitudinal  section.  It  contains  301  tubes  2%  in. 
diameter  and  19  ft.  long  over  the  tubesueets.  They  are  arranged  in 
the  usual  manner,  with  a  pitch  of  3  in.  The  boiler  for  burning 
lignite  has  but  19S  tubes  of  214  in-  diameter  and  in  addition  thereto 
has  24  of  5  in.  outside  diameter,  that  are  swaged  down 
to  4  in.  and  screwed  into  the  back  tubesheet,  and  expanded  at  the 


Prairie    (2-6-2)    Type  Locomotive  for  the  Chicago,   Burlington   &   Quincy. 
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full  diameter  into  the  front  sheet.  These  24  tubes  take  the 
place  of  103  small  ones  in  the  bituminous  coal  burning  engines,  and 
are  located  at  the  center  and  top  as  shown  in  the  cross-section  of 
the  boiler.  These  large  tubes  are  required  in  order  to  secure  the 
proper  condition  of  combustion  of  the  light  burning  lignite. 

The  back  head  is  also  somewhat  peculiar  in  its  construction.    It 
slopes  down  to  the  top  of  the  firebox  from  which  point  it  is  vertical. 


movement  to  and  fro  at  this  point  takes  place  by  sliding  as  in  the 
case  of  the  expansion  plates  that  were  used  on  the  old  narrow  firebox 
locomotives. 

In  this  boiler  there  is  also  embodied  a  method  of  making  a  butt 
lap  welt  on  the  horizontal  seams  with  which  some  may  not  be 
familiar.  It  is  shown  in  section  and  plan  at  the  top  of  the  front 
course  in  the  longitudinal  section  of  the  boiler.     In  order  to  avoid 


The  inner  sheet  is  flanged  out  to  form  the  door  but  instead  of  the  the   necessity   of   drawing   down   the   metal   and   scarfing   so   as   ta 

short,  sharp  bend   usually  employed  it  sweeps  out  on  a  radius  of  carry  the  welt  beneath  the  sheets  the  outside  welt  is  made  to  butt 

11   in.  thus  avoiding  the  stresses  to  which  it  would  ordinarily  be  against  the  next  larger  course  plate  back,  and  in  the  center,  a  %-in. 

subjected.     At  the  same  time  the  slope  is  much   more  rapid  than  plug  is  screwed  and  riveted  over,  thus  making  the  joint  and  bolting 

that  of  the  outer  sheet,  so  that  the  water  space  instead  of  being  4  in.  the  back  course  plate,  the  outside  and  inside  welts  and  the  front. 

T 


Longitudinal    Section    of   Boiler — C,  B.   &    Q.    Prairie   Type    Locomotive. 

wide,  as  it  is  below  the  door,  widens  out  to  9  in.  at  the  crown,  thus  course  plate  firmly  together.     It  is  one  of  the  unnoticed  details  of 

greatly  improving  the  circulation.  the  boiler  practice  that  has  been  adopted  for  the  purpose  of  adding 

The  grate  is  108  in.  long  and  is  flat  for  78  in.  from  the  back  and  to  the  efllciency  of  the  work  and  at  the  same  time  saving  expense. 

drops    7%    in.    in    the    remaining    distance.     The    frames    are    in  In  the  arrangement  of  the  stays  for  the  side  sheets  of  the  firebox 

three  sections,  being  bolted  together  just  back  of  the  cylinders  and  the  diameter  is  %  in.  spaced  about  3  7-16  in.  apart,  except  at  the 

between   the   third    pair   of   drivers   and   the  trailing   wheels.     The  ends.    Here  the  row  of  stays  next  the  back  head  have  a  diameter  of 


equalization  of  the  weights  on  the  drivers  varies,  the  load  of  the 
rear  being  normally  greater  than  on  the  main  pair.  It  will  be  seen 
from  the  illustration  that  the  weights  on  the  two  rear  pair  of 
drivers  and  the  trailing  truck  are  equalized  by  bars  with  arms  of 
unequal  lengths.  In  this  way  about  22  per  cent,  more 
weight  is  carried  by  the  rear  pair  than  the  main,  while  the  truck 
carries  25  per  cent,  less  than  the  latter.  The  forward 
drivers  and  the  trucK  are  equalized  in  the  same  manner  as  in 
consolidation  and  mogul  engines.  The  back  end  of  the  equalizer 
over  the  trailing  axle  box  is  carried  by  a  short  elliptic  spring  instead 
of  the  helical  spring  that  has  found  a  place  at  the  back  end  of 
American  locomotive  frames  for  so  many  years. 

The  support  of  the  boilers  on  the  frames  lollows  the  general 
design  shown   in  connection  with  the  consolidation   locomotive  for 
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Sections  Through  Boiler  and  Firebox. 


the  New  York  Central  &  Hudson  River  R.R.  illustrated  in  the 
Railroad  Gazette  for  June  9,  with  a  slight  modification.  In  that 
case  the  whole  weight  of  the  firebox  was  carried  by  two  plates 
bolted  to  lugs  on  the  bottom  of  the  mud  ring  and  which,  by 
buckling,  compensate  for  the  varying  dimensions  of  the  shell  due 
to  expansion.  In  the  boiler  on  the  engine  under  consideration  this 
buckle-plate  is  attached  to  the  back  end  only,  while  the  front  of  the 
firebox  is  carried  by  two  feet  bolted  to  the  lugs  of  the  mud  ring  and 
resting  on  a   bracket  extending  across   between   the  frames.     The 


1  in.  The  same  size  is  used  in  the  lower  front  corner  next  the  mud 
ring  and  up  the  sides  next  the  tube  sheet  commencing  on  a  line  with 
the  bottom  of  the  shell. 

In  regard  to  the  other  details  on  the  engine,  the  front  and  rear 
trucks  are  the  ordinary  two-wheeled  radial  truck  and  the  standard 
outside  bearing  truck  of  the  railroad  company  respectively.  All 
of  the  journal  boxes  are  of  east-steel  as  are  the  centers  of  the  wheels 
themselves. 

The  tender  frame  is  also  of  the  standard  C,  B.  &  Q.  construc- 
tion, using  12-in.  channels  for  sills.  The  brakes  are  the  Westing- 
house,  with  a  9%-in.  pump,  with  the  American  type  for  the  drivers, 
and  having  a  reservoir  of  60,000  cu.  in.  capacity. 

The  general  dimensions  of  the  engines  are  as  follows: 

Cylinder,    diameter    '2'2  in. 

Piston    Btcolse     "Jb  in. 

Tractive   power    3.j,0.j8  ibs. 

Wheel  base,  driving  wheel    13  ft.  41/2  in. 

■•      total    30  •■  8%    •' 

total   engine  and  tender 62  "  2%    " 

Weight   on   drivers 154,000  Ibs. 

"         total  of  engine    212,.^00    " 

"         total  of  engine  and  tender 366,500    ** 

Heating  surface,  tubes   (bituminous  coal) 3,343  sq.  ft. 

tubes    (lignite)    2,940      " 

firebox    170.9" 

total    (bituminous  coal) 3.513.9" 

total    (lignite)     3,110.9" 

Grate  area    54 

Axle,  driving  journals    9i^  in.  diam.,  12  in.  long. 

engine  truck  journals   6       "         "       10  " 

trailing  trucli  journals   8       "         "       12  "       " 

tender  journals    5*4    "         "       10  "       " 

Boiler,  type   Itadlal  stay  ;    Straight  top 

Boiler,   outside  diameter,   first   ring 70  in. 

Firebox,  length   109  " 

width    73   " 

"  thickness   crown   sheet    %-in. 

"  "         tube  sheet    V2  -in. 

"  "         sides  and  back   %-in. 

"         Water  space,   front 4  Vj  in. 

water  spaces,  sides  and  back 4 

Crown  sheet  support.  .Radial  stays  with  two  rows  of 

sling  stays  at  the  front 

Steam  pressure   210  lbs. 

Tubes,    material    Iron 

number 301  and  198 

"       diameter 2  *,4  in.  and  5  in. 

length    19    ft. 

Grates,  type   Rocking 

Smokestack,   diameter    19^  in. 

Smokestack,  height  above  rail    loft. 

Tank,  type   Water  Bottom 

ca'pacity,   water    ." 6,000  gals. 

capacity,  coal 16  tons 

Valves,   type    Piston 

travel     5  %  in. 

steam    lap     1  l/fe    " 

"  exhatist    lap    ^-in. 

Wheels,  diameter  of  driving 69  in. 

"  truck     3714    " 

"  "  "  trailing     421^    " 

"  "  tender     33       " 

Ratio  of  total  weight  of  engine  to  weight  on  drivers.  .  .1  to  .724 
Ratio  of  heating  surface  in  sq.  ft.  to  cylinder  volume  in 

cu.    ft 3.-.1  to  1 

Tractive  weight  in  lbs.  to  heating  surface  in  sq.  ft.  .  .  .43..S2  to  1 
Tractive  weight  to  tractive  effort   4.39  to  1  , 
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Tests  of  the  Westinghouse  Improved  Quick-Service  Triple  Valves. 


During  the  fifteen  years  that  have  elapsed  since  the  quiclx-action 
automatic  air-brake  came  into  general  use  on  freight  trains,  the 
average  weight  on  drivers  of  locomotives  has  increased  from  100,000 
lbs.  to  200.000  lbs.  and  their  drawbar  pull  from  25,000  lbs.  to  50,000 
lbs.  Within  the  same  period  the  average  freight  car  capacity  has 
increased  from  40,000  lbs.  to  100,000  lbs.,  and  while  in  1888,  50  cars 
in  a  train  was  considered  a  maximum,  now  80  cars  is  common  and 
100  cars  is  by  no  means  rare.  Reference  to  these  figures  is  not 
needed  to  emphasize  the  statement  that  brake  apparatus  which 
met  all  requirements  15  or  20  years  ago  is  now  satisfactory  only 
in  inverse  proportion  to  the  increased  demands  made  upon  it.  So 
far  as  draft  gear  is  concerned  the  proposition  is  self-evident.  The 
tests  made  by  the  Westinghouse  Air-Brake  Company  with  a  special 
train  on  the  tracks  of  the  Lake  Shore  &  Michigan  Central  at  West 
Seneca,  N.  Y.,  August  23,  1905,  served  to  demonstrate  how  much 
more  adequate  modern  brake  apparatus  and  friction  draft  gear  is 
to  withstand  the  severe  service  conditions  of  train  operation  to- 
day than  the  old  apparatus  which  has  for  so  long  served  its  purpose 
well. 

The  train  used  in  making  the  tests  consisted  of  50  steel  under- 
frame  gondolas  with  wood  bodies  of  the  Baltimore  &  Ohio  type, 
having  a  capacity  of  100,000  lbs.  and  a  light  weight  of  45.000  lbs. 
They  were  equipped  with  standard  10-in.  freight  cylinders  having 
standard  triple  valves  (H-49)  and  also  improved  quick-service  triple 
valves  (H-49-B)  arranged  with  a  cut-in  and  cut-out  device  for  com- 
petitive tests.  The  other  special  Westinghouse  devices  included  fric- 
tion draft-gear,  automatic  air  coupler,  American  automatic  slack 
adjuster  and  high  and  low-pressure  retaining  valves. 

The  locomotive  used  was  a  consolidation  (2-8-0)  type,  Penn- 
sylvania class  H6a;  cylinders,  22  in.  x  28  in.;  diameter  of  drivers, 
56  in.;  boiler  pressure,  205  lbs.;  weight  on  drivers,  173,000  lbs.; 
tractive  force  about  40,000  lbs.;  main-reservoir  pressure,  90  lbs.; 
brake-pipe  pressure.  70  lbs.;  main-reservoir  capacity,  66,000  cu.  in. 
Engine  equipped  with  the  same  special  devices  as  the  cars  and  also 
with  the  Westinghouse  improved  engine  equipment,  possessing  the 
combined  straight-air  and  automatic,  together  with  the  distributing 
valve  features. 

The  new  quick-service  triple  valve  with  which  the  cars  were 
equipped  is  an  improved  form  of  the  old  standard  quick-action  triple 
vaive  designed  to  quicken  the  service  application  of  the  brakes  on 
long  trains  so  as  to  obtain  such  application  on  the  rear  cars  of 
an  SO  orTOO-car  train  in  approximately  the  same  length  of  time  as 
was  formerly  accomplished  by  the  standard  valve  on  a  20  or  30-car 
train.  W'ith  the  improved  valve  on  long  trains  a  5-lb.  reduction  is 
equal  in  efficiency  to  a  20-lb.  reduction  in  the  train  pipe  pressure 
with  the  old  type  of  valve,  thereby  making  it  possible  to  apply  a 
greater  number  of  brakes  in  the  train  with  these  valves  than  was 
possible  with  the  old  valves.  With  the  new  triple  valve  the  quick- 
service  application  gives  approximately  an  equal  cylinder  pressure 
on  all  cars  regardless  of  the  length  of  the  train.  Hence  it  enables 
making  shorter  stops  and  tends  to  decrease  the  number  of  slid 
wheels  by  avoiding  the  increased  retardation  produced  by  the  ex- 
cessive pressure  produced  in  the  cars  at  the  head  of  the  train  when 
using  the  standard  triple  valves.  In  the  new  valve  a  retarding 
feature  has  been  provided  which  puts  the  movement  of  the  train 
much  more  fully  under  the  control  of  the  engineman,  enabling  him 
to  release  the  brakes  on  the  rear  cars  of  a  long  train  first  if  desired, 
thereby  permitting  the  slack  to  run  in  and  avoiding  the  jerking 
and  lurchiug  of  the  train  from  the  rear  which  often  results  in 
break-in-twos.  Or.  if  desired,  on  account  of  different  road  condi- 
tions, release  can  be  made  frotn  the  first  car  towards  the  rear,  keep- 
ing the  train  stretched.  If  the  conditions  are  favorable  for  simul- 
taneous leleasing,  this  can  also  be  accomplished  by  proper  manipula- 
tion of  the  engineer's  valve.  The  necessary  modifications  in  the 
new  valve  to  accomplish  these  ends  can  be  made  to  the  present 
standard  valve  using  the  same  triple-valve  shell,  casing  and  all 
connections. 

The  essential  improvements  in  the  engine  equipment  consist 
of  an  appliance  that  enables  the  engineman  to  more  uniformly  con- 
trol the  brakes  on  long  trains  and  also  provides  a  straight-air  or 
automatic  feature  for  the  independent  locomotive  and  tender-brake 
operation  which  works  in  unison  with  the  automatic  train  brakes, 
if  desired,  or  gives  an  independent,  graduated  straight-air  action 
hy  a  simple  movement  of  the  engineer's  brake-valve.  By  the  func- 
tion of  what  is  known  as  the  distributing  valve,  the  pressure  in  the 
cylinder  of  the  locomotive  and  tender  brake  is  automatically  main- 
tained. In  other  words,  when  once  applied,  with  the  new  apparatus, 
the  pressure  is  constant  so  long  as  pressure  exists  in  the  main 
reservoir  and  can  only  be  released  by  the  manipulation  of  the  handle 
of  the  engineer's  brake  valve.  By  the  use  of  the  new  apparatus, 
a  more  rapid  recharging  of  the  brake-pipe  can  be  accomplished 
with  either  the  new  or  old  type  of  triple  valve,  lessening  the  time 
required  for  recharging  the  brakes. 

Xdtk. — In  all    tests   the  dynamometer   car   was   the  twenty-sixth   in  the 


The  following  is  a  condensed  log  of  the  air-brake  tests: 
rest  .\o.  1. 

standard  (old  style)  triple  valves.  tSpeed,  :iO  miles  per  liour.  Re- 
duction, 20  lbs. 

Brake-pipe  reduction,  20  lbs. 

Speed,  21  M>    miles   per  hour. 

Length  of  stop.  Hiil  ft.  9  in. 

Length  of  stop  reduced  to  22  m.  p.  h..  584  ft.  0  in. 

Duration  of  stop.  2.j  seconds. 

Note. — Runs  1  and  2,  covering  Test  1.  were  not  counted  owing 
to  the  improper  action  of  the  equalizing  piston  in  the  brake  valve. 

Test  Xo.  l-.t. 

Repeat  Test  No.  1,  with  5-lb.   reduction. 

Brake-pipe   reduction,   5     lbs. 

Speed.  22^4    m.  p.  h. 

Length   of  stop,    1.312   ft.   10  in.      (See   note.) 

Length  of  stop  reduced  to  22  m.  p.  h.,  1,2S3  ft.  6  in. 

Duration  of  stop.  57  seconds. 

Note. — In  announcing  the  tests  at  the  time  they  were  made,  it 
was  announced  that  this  was  1,613  ft.  10  in.  The  i-yccord  given  above 
is  the  correct  one. 

Test   -Yo.    2. 

Quick-service  (improved)  triple  valve.  Speed,  20  miles  per  hour. 
(Same  as  Test  No.   1.)       Reduction,  5  lbs. 

Brake-pipe  reduction,  DV2    lbs. 

Speed,  2214  m.  p.  h. 

Length  of  stop.  450  ft.  2  in. 

Length  ot  stop  reduced  to  22  m.  p.  h..  440  ft. 

L>uration  of  stop.  20.2  seconds. 

Purpose  of  Tests  Nos.  1  and  2  is  to  show  that  practically  the 
same  length  of  stop  is  obtained  with  a  5-lb.  reduction  with  new 
triple  valves  as  with  a  20-lb.  reduction  with  old  triples,  thereby 
making  it  possible  to  operate  positively  a  train  with  a  much  larger 
number  of  brakes  in  operation,  when  equipped  with  new  valves, 
than  cau  be  done  successfully  with  old-style  vaives,  which  fact 
has  been  demonstrated  with  100-car  train  test — the  brakes  working 
throughout  with  new  style  valves. 

Test  A'o.  3. 

Quick-service  (improved)  triples.  Speed,  20  miles  per  hour.  (Same  ;is 
Test  No.  1.)       Reduction,   17   lbs.    (equalization). 

Brake-pipe  reduction,  17  lbs. 

Speed.   22  m.  p.  h. 

Length  of  stop,  382  ft. 

Length  ot  stop  reduced  to  22   m.    p.   h..    382   ft. 

Duration  of  stop,   16.4  seconds. 

Note  that  equalization  with  the  new  triples  requires  only 
17  lbs.  reduction,  while  old  triples  require  20.  Test  No.  3,  when 
compared  with  No.  1,  will  show  lengths  of  stop  obtainable  by  the 
two  different  types  of  triples  when  the  brake  cylinder  and  auxiliary 
pressures  are  equalized. 

Test  No.  4. 

Standard  (old  style),  triples.  Speed,  20  miles  per  hour.  Reduction.  U) 
lbs. 

Brake-pipe   reduction.    10   lbs. 

Speed  in  m.  p.  h.,  22  H- 

Length  of  stop,  774  ft.  6   in. 

Length  of  stop  reduced  to  22  m.  p.  h.,  757  ft.  3  in. 

Duration  of  stop,  33.6  seconds. 

Test  No.  '>. 

Triples  arranged,  25  standard  (old  style),  2.5  quick-service  (improved), 
alternating  in  groups  of  5.      Speed,  20  miles  per  hour.     Reduction,  10  lbs. 

Brake-pipe  reduction,  10  lbs. 

Speed,  in  m.   p.  h..  22%. 

Length  of  stop,  538  ft.  0  in. 

Length  of  stop  reduced  to  speed  of  22  m.  p.  h.,  503  ft. 

Duration  of  stop,   23.2  seconds. 

Tests  Nos.  4  and  5  will  show,  (1)  that  both  triples  work  in 
harmony,  (2)  that  shorter  stops  are  obtained  practically  in  pro- 
portion to  the  number  of  new  triple  valves  introduced. 

Test  Ko.  6. 

Twenty-flve  standard  (old  style)  triples  ahead,  and  25  quick-service 
(improved)  triples  behind.      Speed,  2(J  miles  per  hour.     Reduction.  20  lbs. 

Brake-pipe  reduction.   20  lbs. 

Speed  in  m.  p.  h..  21%. 

Length  of  stop.  569  ft.  5  in. 

Length  of  stop  reduced  to  speed  of  22  m.  p.  h..  491  ft.  0  in. 

Duration  of  stop,   20  seconds. 

The  maxiiuum  tirawbar  tension  during  this  test  was.  18.000  lbs. 

This  test  probably  represents  worst  possible  combination  ot  old 
and  new  triples,  proving  that  the  jerk  due  to  the  latter  being  in  the 
rear  is  but  slight. 

Test  So.  7. 

Standard  (old  style)  triples.  Speed.  30  miles  per  hour.  Reduction.  '2" 
lbs.  Brakes  released  at  slow  speed  and  full  head  of  steam  at  once  applied 
to  keep  train  in  motion. 

Maximum  drawbar  pull  due  to  release  and  use  of  steam  was  169,000  lbs. 

This  test  resulted  in  breaking  tlie  knuckle  on  the  rear  of  the  nineteenth 
car. 

Brake-pipe  reduction.  20  !bs. 

Sliced  in  miles  per  hour.  30.9. 

Release  made  at  I2V2  miles  per  hour. 

Test  Xo.  S. 

(^uick-service  (improved)  triples.  Speed.  30  miles  per  hour.  Reduction. 
5  lbs.       Brakes  released  at  slow  speed,  as  in  Test  No.  7. 

Maximum  drawbar  pull  due  to  release  of  the  brakes  and  use  of  steam, 
34,000  lbs. 

No  damage  whatever  resulted  in  the  train. 

Brake-pipe  reduction,  5  lbs. 

Speed.  31  %  miles  per  hour. 

Release  made  at  15  miles  per  hour. 

The  purpose  of  Tests  Nos.  7  and  8  is  to  show  that  the  releasing 
at  slow  speed,  which  causes  so  many  break-in-twos  with  the  standard 
apparatus,  is  practically  rendered  harmless  with  the  improved  type 
of  triple  valve.  The  retardation  of  train  with  a  reduction  of  5  lbs. 
is  greater  than  obtained  with  a  20-lb.  reduction  using  the  standard 
valves.  This  is  shown  to  be  so  by  the  Triple  Valve  Tests;  see  results 
of  Tests  1  and  la,  also  by  accompanying  curve. 

With  the  improved  triple  valves,  the  action  of  valves  in  retard- 
ing the  release  will  stall  the  train  and  prevent  damage,  even  when 
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steam  is  used,  if  an  attempt  is  made  to  release  when  the  speed  of 
the  train  is  very  low. 

Test  Xo.  0. 

Standard  (old  style)  triples.  Speed.  30  miles  per  hour.  Kidiictinn,  ]'< 
lbs.  Brakes  released  at  slow  speed  and  steam  applied  to  keep  train  in 
motion. 

Maximum  drawbar  pull,  due  to  the  release  o£  the  braki-s  and  to  the  ns" 
o(  steam.  4i;.ti(Ki  lbs. 

Steam  u.sed  l.'i  seconds  after  release. 

Spt'ed.   .*iL'   miles  j)er  hour. 

llrake-pipe    reduction.    10   lbs. 

Tiain  was  kept  in  motion   l),v  use  of  steam. 

Ilrakcs  released  at    l.">"j   miles  per  hour. 

Minimum  speed.  O'-    mfies  iier  hour. 

Test  Xo.  10. 

Test  No.  9  was  repeated  with  iiuickservice   (improved)   triples. 

The  maximum  drawbar  pull,  due  to  the  release  of  the  brakes  and  to 
the  use  of  steam,  4.">,000   lbs. 

Steam  used  7  seconds  after  release. 

Speed  in  miles  per  hour,  3S. 

Brake-pipe  reduction,  iu  lbs. 

Rrakes   released  at  10.1   miUs  per  hour. 

Minimum  sjieed.  4  miles  per  hour. 

Train  kept  in  motion  by  use  of  steam. 

The  20-lb.  reduction  with  the  old  and  the  5-1  bs.  with  the 
new  valves  was  made  to  see  the  comparative  results  that  would 
be  obtained  with  reductions  that  would  give,  as  nearly  as  possible, 
the  same  comparative  stop.  The  10-lb.  1  eduction  shows  the  greatest 
reduction  that  could  be  made  with  the  new  valves,  with  this  train, 
and  at  a  speed  of  no  faster  than  33  miles  per  liour,  followed  by 
a  release  at  a  speed  as  low  as  10  m.p.h.  With  a  heavier  reduction 
the  train  would  have  been  brought  to  rest  before  it  could  have  been 
possible  to  have  accomplished  a  release. 

Purpose  of  Tests  Nos.  9  and  10  same  as  that  of  Nos.  7  and  8: 
To  show  effect  produced  by  matting  a  release  and  using  steam  at 
slow  speed;  also  to  demonstrate,  with  equal  reductions,  a  much 
shorter  stop  than  can  be  made  with  new  valves. 

Owing  to  greater  retardation,  release  with  improved  valves  must 
be  at  higher  speeds  than  with  old  valves  to  keep  train  in  motion. 
See  Tests  9  and  10. 


labor,  to  cover  the  expense  of  supervision,  this  arrangement  being 
effected  by  the  General  Managers'  Association   [of  ChlcagoJ. 


A  Study  of  American  Locomotives.* 


How  to  Define  Cost.* 


This  committee  has  compiled  a  large  amount  of  data,  which  in 
a  large  measure  deals  with  the  question  of  accounting.  The  com- 
mittee is  of  the  opinion  that  the  Association  should  not  attempt 
to  establish  or  even  outline  an  accounting  system  to  cover  the 
charges  incidental  to  the  expense  of  signaling,  but  submits  the  fol- 
lowing data  as  a  basis  for  making  chasges  for  the  construction, 
operation  and  maintenance  of  interlocking  plants: 
Construction  : 

.411  materials  required  to  make  installation  complete  in  every  detail. 

All  labor. 

Freight. 

Train   service. 

Expense  of  making  plans  and  specifications. 

First  equipment  of  all  utensils  and  supplies. 

Tower  building. 

Oil  and  supply  building. 

I'ower  house.  » 

All  machinery  and  equipment  necessary  on  account  of  use  of  power 
system. 

Expense  of  building  permits  or  other  permits  issued  by  public  authorities. 

Expense  of  inspection  by  State  authorities. 

Supervision. 
OperaTion :  - 

All  wages  paid  levermen. 

All  wages  paid  lampmen. 

All  wages  paid  train  directors. 

.\ll  wages  paid  engineers  or  flremen. 

Fuel. 

Oil. 

Waste  and  all  other  supplies  used  for  the  operation  of  plant. 

Expense  of  power  or  light  bought  from  outside  concerns. 

Expense  of  telephone  service  or  other  means  of  cr)mmunication  required 
for  operation   of  plant. 

Stationery  used  on  plant. 

Water  service. 

Fire  alarm  service  or  other  protection  against  fire. 

Freight  on  supplies. 

10  per  cent,  on  supplies  to  cover  cost  of  handling. 
Ma  in  finance: 

All  labor  used  in  keeping  plant  in  a  proper  state  of  repair. 

All  material  used  to  replace  worn  out  or  broken  parts  (not  including  ma- 
terials or  labor  required  to  repair  damage  occasioned  by  derailments 
or  kindred  causes). 

.\11  tools  needed  by  regular  workmen  employed  on  plant. 

Ftie!  and  light  needed  by  maintenance  force. 

10  per  cent,  for  maintenance  labor  to  cover  cost  of  supervision. 

The  committee  has  not  made  any  allowance  for  interest  on  the 
investment,  taxes,  depreciation  or  other  fixed  charges,  as  each  com- 
pany, of  necessity,  will  take  care  of  these  matters  in  accordance 
with  the  records  of  the  accounting  departments.  The  committee, 
however,  is  of  the  opinion  that  the  depreciation  is  equivalent  to 
5  per  cent,  per  annum.  This  is  on  the  basis  of  first-class  construc- 
tion. Where  less  permanent  standards  are  followed  it  frequently 
happens  that  the  depreciation  will  amount  to  over  10  per  cent,  or 
15  per  cent,  per  annum. 

During  the  past  year  a  considerable  amount  of  discussion  has 
taken  place  in  regard  to  what  shall  constitute  proper  charges  at 
interlocking  plants  owned  joint;ly^  by  two  or  more  railroads.  A 
great  many  railroads  have  agreed  to  accept  bills  on  the  basis  of  10 
per  cent.,  to   be   added   to  the  cost  of  materials   and  maintenance 
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A  mistake  which  is  frequently  made  in  endeavoring  to  explain 
the  low  price  at  which  the  American  manufacturers  build  locomo- 
tives is  to  conclude  that  the  engines  are  built  by  the  hundred  from 
designs  which  are  absolutly  invariable.  Nothing  could  be  farther 
from  the  truth.  The  largest  order  ever  received  by  the  Baldwin 
Locomotive  Works  for  locomotives  to  be  built  from  the  same  design 
did  not  cover  more  than  80  engines,  and  an  examination  of  the 
t  catalogues  of  the  Baldwin,  Schenectady  and  Pittsburg  locomotive 
works  will  show  a  very  large  variety  of  types.  During  the  past 
ten  years  the  American  railroads  have  been  continually  increasing 
the  power  of  their  engines,  and  in  point  of  view  of  dimensions  a 
single  railroad  will  have  as  many  varieties  as  are  to  be  found  in 
France.  A  still  greater  distance  separates  the  Americans  from  the 
uniformity  of  types  and  parts  found  on  some  of  the  English  roads, 
such  as  the  London  &  North-Western  and  the  Lancashire  &  York- 
shire. 

The  American  locomotive  builders  have,  however,  an  advantage 
still  greater  than  the  adoption  of  invariable  types  and  dimensions, 
and  that  is  the  uniformity  of  the  general  design  of  the  locomotives 
and  the  simplicity  of  design  of  the  various  parts. 

An  American  locomotive  may  have  two  pairs  of  driving  wheels 
78  in.  in  diameter  with  a  four-wheel  front  truck,  or  it  may  be  a 
consolidation  with  four  pairs  of  driving  wheels  56  in.  in  diameter 
and  a  two-wheel  truck.  However  the  arrangement  may  vary,  the 
general  design  remains  the  same,  and  in  all  cases-  the  cylinders  are 
placed  in  the  front  and  serve  as  a  support  for  the  boiler.  They 
are  also  always  of  the  same  general  design  unless  the  engine  is  a 
four-cylinder  compound  or  has  piston  valves.  The  number  of  frame 
crossties  will  vary,  but  the  crossties  are  always  of  the  same  two 
types;  ribbed  cast-iron  or  steel  plates  in  front  of  the  cylinders 
and  at  the  back  of  the  engine,  and  bar-iron  ties  to  maintain  the 
proper  spacing  of  the  frames.  The  valve  motion  is  always  placed 
between  the  frames,  and  it,  as  well  as  the  reverse  lever,  is  always 
of  the  same  type.  The  throttle  is  always  of  the  balanced  poppet 
type,  and  the  steam  pipes  are  always  placed  inside  the  smoke-box 
and  connected  to  the  cylinders  in  the  same  manner.  The  boilers 
may  vary  considerably  in  form,  but  the  same  uniformity  of  design 
is  to  be  found  in  numerous  details.  In  regard  to  the  simplicity 
of  design  of  the  parts,  there  is  no  exaggeration  in  saying  that  the 
valve  motion  of  any  American  machine  costs  only  half  as  much 
as  that  of  a  Continental  locomotive  with  outside  cylinders.  The 
cost  of  the  running  boards  is  one-quarter  that  of  ours.  The  truck 
frame  with  its  boxes  and  spring  rigging  can  be  built  at  a  very 
much  lower  cost  than  the  similar  parts  of  our  engines. 

It  would  be  easy  to  multiply  examples,  but  the  main  fact  is 
already  clear  The  high  power  of  their  tools  and  the  large  amount 
of  work  done  by  the  American  machinist  are  important  factors 
in  the  rapid  and  economical  construction  of  the  American  locomo- 
tives, but  a  very  considerable  part  is  also  piayed  by  the  simplicity 
of  design  both  of  the  locomotive  as  a  whole  and  of  its  various  details. 

The  American  locomotive  builders  derive  great  benefit  from 
this  general  uniformity  of  design.  A  few  patterns  of  eccentrics  and 
eccentiic  straps,  of  reverse  shafts,  of  bo.xes,  and  three  or  four  trucks 
of  various  sizes  serve  for  the  construction  of  a  large  number  of 
locomotives  which  differ  from  each  other  in  the  number  of  wheels 
and  in  general  dimensions. 

In  this  connection  I  quote  a  single  instance.  During  my  visit 
to  the  Canadian  Pacific  shops  at  Montreal  the  engineer,  Mr.  Atkin- 
son, called  my  attention  to  the  fact  that  the  drawings  of  a  Vauclain 
compound  which  had  been  tested  on  July  4th  had' been  commenced 
on  May  1st.  In  the  drafting  room  in  these  shops  there  are  three 
designers.  This  extremely  rapid  construction  and  design  could  not 
have  been  equaled  in  France,  where,  oti  account,  of  the  ciesigns  and 
general  arrangements  w.hich  are  used,  it  would>.;be  necesstaft'  to, go 
over  the  entire,  design,  'li:^om  the  cylinder  patt.exn-  to  th«  Carraitge- 
ment  of  the  brake  rigging^'.and  ash  pan.      ,     .    ' 

It  is  easy  to  see  the  reasons  which  have  led  the  American  build- 
ers to  this  uniformity  of  design:  and  which  have  led  away  from  it 
in  Europe.  In  the  first  place  stands  the  wide  efperience  acquired 
by  such  works  as  Baldwins,  Schenectady,  Brooks,  which  are  con- 
stantly in  touch  with  their  clients  both  in  the  production  of  new- 
designs  and  in  following  up  the  service  of  the  locomotives  they 
build.  In  the  hands  of  the  managers  of  these  establishnients  the 
locomotive  undergoes  a  species  of  evolution,  and  becomes  the  product 
of  a  natural  selection  which  only  perpetuates  those  arrangements 
and  designs  which  experience  has  shown  to  be  best. 

The  American  engineer  is  at  the  same  time  a  merchant  who 
is  on  the  lookout  for  the  article  yhich  sells  best  and  who  discards 
all  useless   complications  and  evejryJ;hmg_  whicli^doea  nat.iax,  .  In 
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Europe,  on  the  other  hand,  the  locomotive  has  been  developed  by 
engineers  who  are  often  more  occupied  in  developing  their  personal 
ideas  than  in  looking  around  them  to  find  those  arrangements  which 
have  been  shown  by  experience  to  be  best  and  simplest. 

The  poor  condition  of  much  of  the  American  track,  particularly 
in  the  early  days,  led  to  the  adoption  of  two  arrangements:  The 
truck  to  facilitate  the  passage  of  sharp  curves,  and  the  equaliza- 
tion of  the  springs  to  enable  the  engine  to  adapt  itself  to  the  in- 
equalities of  a  badly  ballasted  track.  The  bar  frame  appears  to 
have  come  originally  from  England  and  has  been  retained  on  account 
of  the  desirable  simplicity  attainable  by  its  use. 

The  reasons  which  have  led  to  the  adoption  of  the  simplicity 
so  often  referred  to  are  equally  easily  recognized.  In  the  first  place 
the  competition  between  the  builders  leads  them  to  avoid  any  part 
which  is  complicated  and  therefore  expensive.  Then  the  proximity 
of  the  drawing  room  to  the  shop  which  forces  the  draftsman,  who 
has  himself  often  worked  in  the  shops,  to  take  into  consideration 
the  difficulty  of  constructing-  any  piece  and  the  part  it  is  to  play 
in  the  locomotive.  Consequently  the  form  of  a  part  is  chosen  not 
merely  so  as  to  join  conveniently  two  arcs  of  a  circle,  and  the 
question  of  what  shape  a  part  is  to  have  is  not  separated  from  the 
question  of  how  it  is  to  be  made.  Then  the  scarcity  and  inferiority 
of  the  hand  work,  especially  of  forge  work,  makes  it  necessary  to 
avoid  all  complicated  forgings  and  to  use  as  far  as  possible  rolled 
shapes. 

Further,  it  must  be  acknowledged  that  the  design  of  the  Amer- 
ican locomotive  shows  in  many  places  a  more  just  idea  of  the  role 
which  the  parts  have  to  play  in  the  locomotive,  both  as  regards 
the  general  design  and  as  regards  manufacture.  For  example,  the 
purpose  of  the  running  board  is  to  give  easy  access  to  the  safety 
valves,  whistle,  and  sand  box.  and  to  enable  a  man  to  get  around 
the  locomotive.  The  Americans  take  this  view  and  build  It  as  they 
would  a  platform  in  a  shop.  A  series  of  brackets  carry  boards  or 
a  sheet  iron  plate.  Although  meant  for  the  same  purpose  on  the 
European  locomotives,  it  often  fails  to  fill  it,  for  the  designer  places 
it  where  it  will  best  please  the  eye.  The  running  board  is  fused 
with  the  rest  of  the  locomotive;  it  is  supported  on  the  guide  yoke. 
is  depressed  at  the  front,  and  in  the  end  is  a  very  expensive  con- 
struction. 

The  same  thing  holds  for  the  cab.  The  American  thinks  of  it 
as  a  shelter  for  the  crew,  and  will  put  the  same  cab  on  a  dozen 
different  engines,  while  in  Europe  the  cab  design  is  swayed  by  the 
same  considerations  as  hold  for  the  running  boards.  On  the  Euro- 
pean locomotive  the  fact  that  the  parts  are  intended  for  a  locomo- 
tive causes  them  all  to  be  treated  as  regards  design  and  finish  as 
parts  of  a  steam  engine,  while  the  parts  of  an  American  locomotive 
are  treated  appropriately  to  their  service. 


Terminal      Improvements     of    the    New    York    Central    &    Hudson 
River  in    New  York.* 


It  has  been  said  by  an  eminent  engineer  of  the  old  school 
that  no  railroad  should  erect  other  than  temporary  structures,  as 
permanency  in  design  retards  progress.  This  would  seem  to  be 
wise  economic  counsel,  but  on  the  contrary  the  sound  policy  of 
modern  railroad  management  causes  to  be  spent  each  year  enormous 
sums  in  rebuilding  structures,  which  at  their  inception  were  the 
best  that  could  be  built,  but  have  become  inadequate.  The  popula- 
tion of  a  municipality  increases  gradually.     Improvements  must  be 
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made  periodically,  and  it  is  only  a  question  of  time  when  they 
become  "out  of  date." 

In  1860  the  New  York  &  Harlem  passenger  station  was  located 
at  the  corner  of  Fourth  avenue  and  Twenty-seventh  street,  on  the 
present  site  of  the  Madison  Square  Garden.  In  1871  the  first  train 
left  the  Grand  Central  Station,  newly  completed.  In  1S39  the  Grand 
Central  Station  was  rebuilt.  Thus  in  the  comparatively  short  period 
of  45  years  three  terminals  have  been  built,  and  now  again  the 
facilities  are  "out  of  date." 

For  several  years  prior  to  1903  serious  consideration  had  been 
given  to  the  adoption  of  electricity  to  replace  the  steam  locomotive 
as  a  means  of  motive  power  through  Park  avenue  tunnel,  and  in 
July,  1903,  the  Legislature  passed  an  enactment  authorizing,  the 
New  York  Central  to  enter  into  an  agreement  with  the  City  of 
New  York  relative  to  the  enlargement  and  depression  of  the  Grand 
Central  yard.  The  same  act  called  for  the  completion  of  the  change 
of  motive  power,  south  of  the  Harlem  river  through  the  Park  avenue 
tunnel,  in  five  years  after  the  passage  of  the  law. 

After  further  careful  consideration  of  the  subject,  the  railroad 
company  deemed  it  inadvisable  to  change  from  steam  to  electric 
operation  just  north  of  the  Harlem  river,  about  five  miles  from 
the  Grand  Central  Station,  as  required  by  law,  and  for  many  reasons 
deci4ed  to  extend  the  zone  of  electric  operation  to  the  limits  of 
the  immediate  suburban  territory.  The  terminals  will  be  located 
at  a  point  just  south  of  Croton  on  the  Hudson  division,  34  miles 
from  Grand  Central  Station,  and  at  North  White  Plains  on  the 
Harlem  division.  24  miles  from  Grand  Central  Station. 

In  considering  the  change  of  power  from  steam  to  electricity 
over  this  considerable  territory  of  some  58  miles  of  main  line, 
two  classes  of  improvements  were  considered;  those  closely  involved 


Birdseye  View  of  the   Present   Grand   Central    Yard. 


Excavation   of   First   Section   of   New   Grand    Central   Yard. 

with  the  change  of  power  and  made  necessary  thereby,  and  those 
which  might  consistently  be  carried  on  at  the  same  time  for  the 
convenience  of  the  public  and  for  increasing  and  improving  the 
traffic  facilities  of  the  railroad,  but  which  were  in  no  way  made 
necessary  by  the  adoption  of  electric  power.  Many  of  the  improve- 
ments proposed,  in  the  way  of  eliminating  grade  crossings  outside 
the  limits  of  the  city,  depend  on  the  concerted  action  of  the 
state  and  municipal  authorities  for  the  carrying  out  of  the  work 
under  the  elimination  law  of  1897.  With  this  support  promised, 
however,  the  railroad  company  is  prepared  to  carry  out  improve- 
ments throughout  the  entire  zone  of  electrification  which  will 
amount  to  the  practical  rebuilding  of  the  road  within  these  limits. 
The  extent  of  these  improvements,  for  which  plans  have  already 
largely  been  perfected,  are  in  outline  briefly  as  follows: 

1.  The  depression  and  enlargement  of  the  main  tracks  and 
yard  of  the  terminal  proper  from  Forty-second  street  to  Fifty-seventh 
street. 

2.  The  erection  of  a  new  Grand  Central  Station  on  the  site 
of  the  present  structure. 

3.  The  construction  of  the  "Marble  Hill  cut-off"  and  the 
"Spuyten  Duyvil  rectification"  near  Kings  Bridge. 

4.  The  depression  of  the  Port  Morris  branch  with  the  elimina- 
tion of  all  the  grade  crossings  thereon. 

5.  The  elimination  of  all  grade  crossings  and  making  of  special 
station  improvements  within  the  zone  of  electrification. 

6.  The  four-tracking  of  the  Hudson  and  Harlem  divisions. 

7.  The  electrification  of  all  lines  within  the  limits  of  the  pro- 
prosed  improvements. 

EXI  .\RGE1IENT    AXl)    DEl'liESSIO.V    OF   THE    GBAXD    CEN"TR.\L    T.\KD. 

The  plans  finally  adopted  as  mutually  advantageous  to  the 
City  of   New  Y'ork   and   to   the   railroad   company   and   its   patrons. 


October  20.  1905. 


THE     RAILROAD     GAZETTE. 


Z(^7 


Excavation   in   Park  Avenue,   Looking   North. 

and  those  on  which  the  work  is  now  progressing,  were  approved 
by  the  Board  of  Estimate  and  Apportionment  of  New  York  City 
in  July,  1903.  A  revised  set  of  plans,  calling  for  some  minor  changes, 
but  in  the  main  similar  to  the  original  set.  was  submitted  to  'the 
board  in  December.   1904.  and   have  recently  been  approved. 

All  cross  streets  between  Forty-fifth  street  and  Fifty-sixth  street 
inclusive  will  be  restored.  From  Fiftieth  street  north  the  streets 
will  cross  the  trac>:s  substantially  at  the  present  grade  of  Park 
avenue,  and  south  of  Fiftieth  street,  grades  not  exceeding  4  per 
cent,  will  be  employed.  These  cross  streets  will  be  intersected  by 
Park  avenue  as  it  will  be  extended  for  its  full  width  of  140  ft. 
from  Forty-ninth  street  to  Forty-fifth  street.  Thus  about  4.500  ft. 
of  city  streets  will  be  restored  to  normal  public  use,  connecting 
the  residential  sections  east  and  west  of  Park  avenue,  augmenting 
fire  protection  and  giving  a  general  appreciative  tendency  to  a'.l 
real  estate  in  the  neighborhood.  The  streets  will  be  carried  over 
the  tracks  on  steel  viaducts,  with  concrete  steel  floors,  and  asphiilt 
street  and  sidewalk  paving.  The  viaducts  will  be  provided  with 
heavily  ornate  railings  and  with  electroliers  at  corners  and  at 
iuital.le  intervals  between. 

The  street  bridging  is  of  the  deck  type  except  where  the  re- 
quirements of  column  spacing  forced  the  adoption  of  through  girders 
3r  trusses,  as  in  Park  avenue  between  Fifty-sixth  and  Fifty-seventh 
streets,  where  the  steeV  work  will  be  cased  in  concrete  of  an  orna- 
mental design  to  harmonize  closely  in  architectural  features  with 
the  surrounding  residences.  Provision  has  been  made  to  carry  water 
md  gas  pipes  and  electric  duct  lines  through  the  floors  of  the 
aew  viaducts.  All  of  the  streets  will  be  restored  between  Madison 
md  Lexington  avenues  from  Forty-fifth  to  Fffty-sixth  streets,  the 
railroad  company  retaining  for  its  use  merely  the  sub-surface  rights 
in  the  streets. 

To  carry  out  this  plan  of  street  restoration,  which  is  an  im- 
portant feature  of  the  improvement  in  benefits  accruing  directly 
to  the  city,  necessitated  the  depression  of  the  present  main  and  yard 
tracks  which  south  of  Fiftieth  street  are  practically  on  a  grade 
ftith  Lexington  avenue.     The  track  depression  begins  at  Fifty-sev- 


enth street,  at  the  foot  of  the  grade  from  Pailv  avenue  tunnel  to  the 
present  yard,  and  extends  to  Forty-second  street,  for  the  full  width 
of  the  new  yara,  the  present  grade  being  lowered  from  IT,  to  20  ft. 
Underneath  this  new  main  yard,  in  a  further  depression  of  about 
21  ft.  extending  from  Forty-third  to  Fifty-third  streets,  is  located 
the  new  suburban  station  and  .vard.  From  Forty-third  street  the 
suburban  yard  will  extend  for  the  full  width  of  about  300  ft.  be- 
tween Vanderbilt  avenue  and  Depew  place,  north  to  Forty-ninth 
street,  where  the  yard  will  begin  to  converge  to  meet  the  estab- 
lished width  of  Park  avenue  at  Fiftieth  street.  This  depression  of 
the  present  track  grades  between  Forty-second  and  Fifty-seventh 
streets  forms  a  complete  barrier  to  the  natural  drainage  system 
of  the  section  and  consequent  changes  to  the  existing  sewers,  as 
well  as  new  sewers  to  drain  the  depression  were  necessary.  The 
existing  sewers  were  intercepted  in  Madison  avenue  south  of  Fiftieth 
street  and  carried  around  through  Forty-second  street.  North  of 
Fiftieth  street,  sewers  were  intercepted  in  West  Park  avenue  and 
led  into  the  main  trunk  sewer  in  Fifty-fourth  street  which  was 
depressed  to  meet  the  requirements  of  the  new  track  grade.  A  new 
Second  avenue  to  provide  for  draining  the  depressed  yard.  To  drain 
the  lower  levels  without  the  use  of  pumps  a  6-ft.  private  sewer  is  to 
be  built  to  empty  into  the  East  river.  This  will  pass  under  all 
existing  sub-surface  structures  now  in  the  ground.  Changes 
of  a  similar  nature  were  necessary  in  gas  and  water  pipes,  tem- 
porary lines  being  put  in  service  in  many  instances  until  the  perma- 
nent lines  could  be  laid  in  new  locations,  across  the  street  bridges. 
Changes  in  sewers,' water  and  gas  pipes  have  already  been  largely 
completed.  Pipe  galleries  will  be  provided  in  the  walls  of  the  de- 
pressions, for  the  disposition  of  the  necessary  pipe  lines  for  rail- 
sewer  was  built   in  Forty-eighth   street  from  Lexington  avenue  to 


Excavation   in    Park   Avenue,   Looking  South. 


Bridging    in    Park   Avenue  at   56th   Street. 

road  uses,  and  incorporated  in  the  walls  are  also  the  ducts  for 
the  electric  power  transmission  cables. 

The  enlarged  yard  provides  for  the  occupation  of  Park  avenue 
for  its  full  width  of  140  ft.  between  building  lines  south  of  Fifty- 
sixth  street  to  the  northerly  limits  of  the  yard  proper  at  Fiftieth 
street.  The  existing  four  main  tracks  through  the  tunnel  will  di- 
verge from  Fifty-seventh  street  to  ten  tracks  at  Fifty-sixth  street, 
the  six  center  tracks  leading  to  the  upper  yard,  and  two  tracks  on 
either  side  beginning  at  Fifty-third  street,  descending  at  grades 
slightly  in  excess  of  2  per  cent,  to  the  level  of  the  suburban  yard 
at  Fiftieth  street.  Between  Fiftieth  and  Fifty-seventh  streets  the 
street  surface  of  Park  avenue  will  be  restored  to  conditions  similar 
to  those  north  of  Fifty-seventh  street,  there  being  a  driveway  on 
either  side  with  openings  over  the  tracks  between  the  driveways. 
South  of  Fiftieth  street  the  plan  of  the  new  yard  covers  an  area 
of  about  13  city  blocks  between  Madison  and  Lexington  avenues 
north  of  Forty-second  street,  an  increase  of  six  blocks  over  present 
conditions. 

One  of  the  foremost  requirements  in  the  design  of  the  new 
terminal  was  the  adaptation  of  the  yard  for  the  complete  handling 
of  terminal  traffic.  Under  existing  conditions,  on  account  of  the 
limited  space  of  the  present  yard,  all  through  trains  and  periodically 
local  trains  have  to  be  hauled  north  through  the  tunnel  about 
five  miles  to  Mott  Haven  yard,  for  turning,  cleaning,  restocking, 
minor  repairs,  etc.  At  Mott  Haven  cars  have  to  be  switched  into 
the  proper  order  for  outbound  trains  and  again  brought  through 
the  tunnel  to  the  Grand  Central  Station,  thus  making  ten  miles 
of  light  mileagle.  Under  new  conditions  all  these  operations  will 
be  done  at  the  Grand  Central  yard. 

Ample  provision  will  be  made  for  storing  and  cleaning  all 
classes  of  equipment,  each  assigned  to  its  own  group  of  tracks,  so 
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as  to  be  readily  ava;lable  for  the  proper  making  up  of  trains  In 
tlie  classified  order.  Eiglity-foot  turntables  are  provided  for  the 
turning  of  private  and  observation  cars,  mail  and  express  cars. 
Separate  tracks  are  provided  for  the  American  and  Adams  Express 
Companies,  as  well  as  for  the  United  States  mail  service,  and  special 
provisions  in  the  way  of  elevators  are  made  for  the  quick  and 
easy  transfer  of  express  and  mail  matter  from  wagons  or  from 
cars  of  the  New  York  City  Railway  Company  to  the  express  and 
mail  platforms. 

The  yard  will  be  equipped  throughout  with  steam,  air,  Pintsch 
gas  and  water,  with  cocks  at  convenient  intervals.  Ample  pro- 
vision for  the  artificial  lighting  of  the  yard  by  electricity  will  be 
made,  for  although  the  greater  part  of  the  yard  will  be  open,  it 
is  the  plan  of  the  railroad  company  to  hold  the  air  rights  of  the 
yard  property  abutting  on  the  streets  available  for  rental  purposes 
for  office  or  public  buildings.  To  this  end  the  yard  tracks  are  so 
laid  out  that  frequent  column  spacing  for  building  supports  is  pos- 
sible in  the  future. 


for  loading  and  unloading.  The  through  platform  tracks  are  sep- 
arated into  two  groups.  Each  group  has  a  loop  track  at  the  south 
end,  and  under  normal  conditions,  with  right-hand  operation,  trains 
for  the  easterly  pocket  will  pass  round  the  loop  before  discharging, 
while  trains  for  the  westerly  pocket  will  discharge  and  load  before 
passing  round  the  loop. 

Double-end  storage  pockets  are  also  provided  on  either  side, 
north  of  the  platforms,  with  clearances  for  maximum  equipment, 
as  well  as  a  stub  pocket  between  the  running  tracks  extending  north 
to  Fifty-second  street.  As  the  ladder-tracks  from  the  north  end 
of  the  two  side  storage  pockets  cut  the  main  running  tracks  lead- 
ing from  the  upper  level  to  the  suburban  yard  near  the  foot  of 
the  incline,  these  pockets  will  be  easily  available  for  the  storage 
of  through  equipments  from  the  upper  yard. 

The  suburban  yard,  except  the  double  track  loop,  as  well  as 
the  through  yard  is  designed  on  standard  New  York  Central  clear- 
ances to  accommodate  maximum  equipment.  Some  consideration 
was  given  to  the  advisability  of  adopting  for  the  new  electrically 
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Side   Elevation   and  Cross-Section   of   Bridges  over  Park  Avenue  at  46th,   47th,    48th   and   49th   Streets. 


Cross-Section  of  Bridge  over  Park  Avenue  at  56th  Street. 
../40'0' '- 


Part    Elevation    and    Longitundinal    Section   of    Bridges   over    Park   Avenue  from   50th  to  55th   Streets. 


All  main  track  switches  and  signals  will  be  operated  by  com- 
pressed air  or  electricity.  The  main  track  switches  and  controlling 
signals  in  the  upper  level  or  express  train  yard  will  be  operated 
from  one  central  tower.  The  suburban  station  will  have  its  own 
tower  for  the  complete  control  of  all  switches  and  signals  on  that 
level.  Switches  and  signals  will  be  interlocked  with  the  towers, 
and  the  separate  towers  with  each  other  so  as  to  control  a  complete 
train  movement. 

The  salient  features  of  the  design  of  the  new  terminal  is  the 
complete  separation  of  the  through  and  the  suburban  traffic.  The 
suburban  yard  is  complete  in  itself,  with  platform  and  storage  tracks, 
switching  leads,  etc.  The  design  of  the  suburban  yard  tracks,  it 
is  believed,  will  prove  peculiarly  efficient  for  the  uninterrupted 
handling  of  trains  on  one   minute  headway,  allowing  two  minutes 


operated  suburban  equipment,  a  type  of  car  similar  to  .the  tjew  sub- 
way cars,  with  a  view  to  the  interchange  of  equipment  at.th.e  Grand 
Central  Station.  The  connection  planned  between  the  loop  track 
in  the  suburban  station  and  the  subway  tracks  in  Park  avenue  would 
permit  trains  from  suburban  points  along  the  road  to  continue 
via  the  subway  to  points  below  Grand  Central  Station  to  the  Bat- 
tery and  Brooklyn.  This  operating  feature  was  considered  inad- 
visable, however,  on  account  of  the  rather  different  classes  of  serv- 
ice the  two  companies  have  to  perform,  the  subway  car  not  being 
as  well  adapted  to  the  comfort  of  passengers  for  the  longer  trip  of 
upwards  of  30  miles  to  the  suburban  terminal,  as  the  somewhat 
larger  New  York  Central  suburban  car  which  is  too  large  for  sub- 
way clearances.  This  connection  will,  however,  greatly  facilitate 
the  handling  of  express  and  mail  matter  from  points  in  lower  Man- 
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hattan  via  the  Subway  to  the  suburban  station,  whence  it  can  quickly 
be  transferred  to  through  express  trains,  and  vice  versa. 

The  one  feature  of  paramount  importance  in  connection  with 
the  rebuilding  of  the  Grand  Central  Terminal  is  the  uninterrupted 
maintenance  of  the  existing  enormous  traffic,  which  is  increasing 
at  the  rate  of  between  5  and  10  per  cent,  annually.  The  work  was 
laid  out  at  its  conception  with  this  end  in  view,  that  the  upwards 
of  1,000  regular  daily  train  movements  might  be  carried  out  on 
schedule,  with  safety  and  despatch. 

The  work  is  to  be  completed  in  sections,  the  first  section  to 
be  completed  and  put  in  operation  before  the  second  is  started. 
The  first  section  now  nearing  completion  includes  parts  of  Park 
avenue  and  the  six  blocks  on  the  west  side  of  Lexington  avenue 
between  Forty-fourth  and  Fiftieth  streets.  Not  the  least  important 
feature  in  connection  with  the  work  is  the  provision  of  temporary 
facilities  for  the  convenience  of  passengers,  and  to  meet  operating 
requirements.  Numerous  changes  of  a  temporary  nature  in  the  ex- 
isting yard  facilities  were  necessary  at  the  beginning  of  the  work. 

It  is  the  purpose  of  the  company  to  utilize  the  lower  floor  of 
the  Grand  Central  Palace  for  a  waiting  room  to, be  used  in  con- 
nection with  the  operation  of  the  first  section.  This  floor  is  now- 
given  up  to  Station  H  of  the  New  York  post  office.  To  provide 
temporary  facilities  for  the  post  office,  the  company  is  erecting  on 
the  block  between  Madison  and  Vanderbilt  avenues.  Forty-third  and 
Forty-fourth  streets,  a  three-story  temporary  building,  the  lower 
floor  of  which  will  be  used  for  post  office  requirements,  and  the 
upper  floors  for  temporary  offices  of  the  company.  This  arrange- 
ment will  prevail  during  the  operation  of  the  completed  first  section 
along  Lexington  avenue. 

The  north  half  of  the  new  post  oflSce  building,  which  is  to  occupy 
the  two   blocks  between  Lexington  avenue  and   Depew  place  from 
Forty-third  to  Forty-fifth  streets,  will  be  built  during  the  operation 
of  section  one,  and  upon  completion  of  this  half  the  post  office  will 
again  be  transferred  from  the  temporary  building  on  Madison  ave- 
nue  to   its   new   home.     The   waiting 
room,   up   to   this   time  on  the   lower 
floor    of    the    Grand    Central    Palace, 
will  then  be  moved  to  the  temporary 
building    on    Madison    avenue,    to    the 
lower   floor  formerly   occupied  by  the 
post  office,  and  the  Palace  will  then  be 
torn  down  and  the  remaining  or  south 
half  of  the  new  post  oSice  completed. 
The  upper  floors  of  the  new  post  oflSce 
building    will     then     be     temporarily 
available  fcr  all  the  ofl5ces  of  the  rail- 
road    company,     which     will     remove 
from   the   present   Grand  Central   Sta- 
tion, leaving  this  structure  vacant  for 
7tS.'  ^""^  *"'  beginning  of  the  new       cross-Sections  of  Bridges  over  Park  Avenue  at  50th,  Sist,  52d,  53d,  54th  and  55th   Streets. 

In  connection  with   these  temporary  changes  suitable  passage- 


The  storage  battery  will  stand  more  abuse  and  recover  more 
rapidly  than  any  other  source  of  power;  but  the  electrolyte  must 
be  kept  at  its  proper  density  and  free  from  impurities  and  sliort 
circuits.  Most  impurities  come  from  the  water.  Iron,  chloride,  and 
other  things,  injure  the  plates.  As  the  presence  of  these  often  es- 
capes notice  for  a  long  time,  the  water  should  always  be  distilled 
and  the  electrolytes  should  be  regularly  analyzed. 

For  storage  batteries  at  interlockings  one  of  the  most  difficult 
things  to  determine  is  when  the  battery  requires  charging.  A  stor- 
age battery,  when  worked  as  required  by  an  interlocking  plant,  can 
be  discharged  much  lower  than  if  the  discharge  was  continuous, 
and  for  that  reason  it  is  not  easy  to  tell  when  the  battery  is  dis- 
charged to  a  safe  point.  The  only  sure  way  is  to  have  an  adjustable 
resistance  so  connected  that  the  maintainer  can  discharge  the  bat- 
tery at  its  normal  rate  tor  a  period  of  five  minutes  and  note  when 
voltage  drops  to  a  predetermined  point.  In  order  to  have  this  limit 
high  enough  to  allow  for  a  slight  variation  I  would  limit  the  voltage 
to  which  the  battery  would  be  allowed  to  drop  at  the  end  of  the 
five  minute  discharge  to  100  volts:  but  in  some  cases  this  limit 
might  have  to  be  higher  to  insure  the  proper  working  of  the  plant. 

One  of  the  chief  troubles  is  sulphating  of  the  positive  plates. 
Sulphating  may  be  caused  by  allowing  the  battery  to  stand  when 
over  discharged,  by  electrolyte  being  too  strong  or  too  hot,  or  by 
short  circuits  between  plates.  I  have  been  unable  to  learn  the  cost 
of  a  battery  for  interlockers  because  they  have  not  been  in  service 
long  enough  to  determine  the  average  life;  and  there  is  but  little 
information  concerning  storage  batteries  used  for  automatic  signals. 

On  automatic  installations  there  is  a  great  difference  in  the 
duties  of  the  different  sets  of  cells,  which,  taken  together,  may  be 
considered  as  forming  one  battery  when  being  charged,  and  as  divid- 
ed into  from  10  to  20  separate  batteries  when  discharging.  For  in^ 
stance,  there  may  be  batteries  operating  signals  near  yards  which 


ways  between  the  waiting  room  and  the  train  platforms  will  be 
provided  for  the  convenience  of  the  passengers.  Baggage  and  car- 
riage facilities  are  also  arranged,  so  that  the  business  of  a  great 
railroad  may  be  carried  on  uninterruptedly.  The  entire  problem 
is  one  of  particular  nicety  in  engineering  requirements,  and  is, 
in  fact,  the  building  of  a  terminal  under  a  terminal. 

The  grading  and  masonry  for  the  depression  and  enlargement 
of  the  main  tracks  and  yard  is  being  carried  out  by  the  O'Rourke 
Engineering  &  Construction  Company,  of  New  York  City.  The  Amer' 
ican  Bridge  Company,  of  New  York,  and  the  McClintic-Marshall 
Construction  Company,  of  Pittsburg,  are  the  contractors  for  the 
manufacture  and  delivery  of  the  structural  steel. 


Use  of  Oil   Fuel   in   Russia. 


How  serious  for  Russia  is  the  interruption  of  the  supply  of 
petroleum  from  the  Baku  wells  by  the  recent  fires  and  riots  may  be 
judged  from  the  fact  that  in  1902  (the  last  year  reported)  more 
than  one-third  of  the  fuel  for  all  the  locomotives  of  Russia  came 
from  these  wells,  and  all  that  for  the  steamboats  on  the  Caspian  and 
the  Volga,  and  a  considerable  part  of  that  of  the  Russian  steamers 
on  the  Black  Sea.  In  1902,  out  of  a  total  of  1-1.326  locomotives  in 
Russia,  5,1S1  used  petroleum  as  fuel.  Aside  from  the  difficulty  of 
obtaining  all  at  once  coal  or  wood  enough  to  replace  this  oil.  there-  is 
the  further  difficulty  of  using  it  in  fireboxes  fitted  only  for  burning 
oil.  And  this  difficulty  comes  just  at  the  time  when  the  moving  of 
grain  to  market  makes  the  greatest  demand  on  all  transportation 
facilities — greater  than  ever  this  year,  because  a  large  amount  of 
last  year's  crop  is  still  at  the  stations  w-aiting  to  be  forwarded.  The 
relative  value  of  petroleum  and  the  different  kinds  of  coal  is  cal- 
culated yearly.  In  1902,  1  lb.  of  petroleum  was  reported  to  be  equal 
to  1.44  lbs.  of  Welsh  coal,  and  to  1.57  lbs.  of  the  Donez  coal  most  used 
in  Russia.  The  other  Russian  \oals  are  inferior.  The  coals  used 
on  the  Siberian  Railroad  were  especially  so,  1  lb.  of  petroleum  hav- 
ing the  value  of  1.95  lbs.  of  Ural  coal,  and  of  4.17  lbs.  of  Ussuri  coal, 
mined  near  Vladivostok. 


are  on  the  same  charging  circuit  with  batteries  which  operate  sig- 
nals on  the  main  line  where  no  switching  is  done.  It  is  evident 
that  the  battery  in  the  first  case  may  do  many  times  as  much  work 
as  the  other  batteries  in  the  same  charging  circuit.  There  may 
be  cases  where  four  tracks  run  into  two  so  arranged  that  the  bat- 
teries supplying  power  for  the  four-track  signals  may  have  to  be 
on  the  same  charging  circuit  with  those  supplying  power  for  the 
two  track  signals.  In  such  a  case,  if  the  batteries  on  the  two-track 
signals  are  being  too  heavily  overcharged,  either  the  batteries  for 
the  two-track  signals  must  be  cut  out  every  other  charge,  or  two 
sets  of  batteries  be  supplied  for  the  four  track  signals. 

Where  a  signal  system  is  so  laid  out  that  there  are  both  single 
and  double  locations  the  question  arises  will  the  batteries  at  the 
single  location  stand  without  injury  twice  as  much  charge  as  they 
are  discharged. 

These  questions  are  yet  to  be  fully  answered  for  it  requires  a 
number  of  years  to  determine  the  life  of  a  storage  battery.  On 
track  circuits  a  constant  current  through  the  relay  coils  is  desired 
and  there  can  be  no  doubt  that  the  storage  battery  with  its  almost 
constant  voltage  will  give  this  current  satisfactorily  unless  track 
conditions  are  exceptionally  bad. 


Railway  Signal  Association. 


The  ninth  annual  meeting  of  this  association  was  held  at  Niag- 
ara Falls,  N.  Y.,  last  week,  beginning  on  Tuesday,  President  J.  C. 
Mock  in  the  chair.  This  association  now  has  532  members,  82  mem- 
bers having  been  admitted  at  this  meeting,  and  215  members  were 
present,  though  not  all  of  them  remained  throughout  the  six  ses- 
sions. There  were  present  40  or  50  persons  interested  in  signai- 
Ing  but  not  members  of  the  association.  Most  of  the  sessions  were 
well  attended,  making  this  the  largest  and  one  of  the  most  import- 
ant conventions  ever  held  by  the  association.  President  Mock,  in 
his  opening  address,  spoke  of  the  constantly  increasing  importance 

•Abstract  of  a  paper  read  br  Kdward  L.  Adams.  Chief  Signal  Inspector 
of  the  Lake  Shore  &  Michigan  Southern,  presented  at  the  annual  meeting  o£ 
the  Railway   Signal   Association,  at   Niagara   Falls,  Oct.   10-12. 


Z70 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  16. 


of  the  association  and  of  the  vital  problems  In  railroading  connected 
with  the  signal  engineer's  work,  which  must  be  settled  in  the  near 
future;  and  the  settlement  of  which  rests  as  a  duty  on  this  asso- 
ciation. 

The  association  voted  to  authorize  the  publication  of  a  volume 
of  about  500  pages  containing  the  abridged  proceedings  of  the  asso- 
ciation from  its  organization. 

The  first  discussion  was  that  on  the  report  of  Committee  No. 
6,  which  had  been  instructed  to  report  on  the  classification  of  items 
for  calculating  the  cost  oi  construction,  operation  and  maintenance. 
The  substance  of  this  report  is  printed  in  another  column.  The 
association  voted  to  expunge  the  fifth  item  under  the  head  of  con- 
struction— expense  of  making  plans  and  specifications — holding  that 
this  properl.v  should  be  charged  to  the  general  expenses  of  the 
signal  engineer's  office.  The  last  item  under  the  head  of  construc- 
tion— supervision — was  changed  to  read  "special  supervision,"  the 
prevailing  opinion  being  that  most  supervision  should  be  a  genera! 
expense.  Under  operation  the  fourth  item  was  made  to  read  "all 
wages  paid  engineers  or  firemen  of  power  plants."  and  the  next  one 
was  made  to  read  "fuel  and  light."  Under  maintenance  the  last 
item  was  changed  to  read  "10  per  cent,  to  be  added  to  the  cost 
of  labor  for  use  of  tools  and  supervision  and  handling:  and  10  per 
cent,  to  cost  of  materials,  for  inspection  and  accounting."  The  fol- 
lowing new  item  was  added:  Cost  to  the  signal  department  of  work 
done  within  interlocking  limits  in  consequence  of  laying  new  rails 
and  reballasting  track. 

In  the  discussion  of  this  report  it  was  stated  that  two  large 
roads  west  of  Chicago  have  agreed  not  to  make  charges  to  each 
other  for  damage  to  interlocking  b.v  derailments  at  crossings  and 
junctions  unless  the  amount  is  ?100  or  over,  experience  having 
shown  that  the  cost  of  investigating  and  deciding  who  is  at  fault 
often  turns  out  to  be  greater  than  the  amount  of  damage. 

Committee  No.  2;  Circuits  for  Manual  Block  Signals.  The  com- 
mittee on  this  subject,  of  which  Mr.  C.  H.  Morrison  (Erie)  is  Chair- 
man, made  a  report  whicji  is  in  the  nature  of  a  supplement  to  one 
made  last  year.  It  consists  mainly  of  a  brief  history  of  manual 
block  signaling,  references  to  descriptions  of  lock  and  block  appar- 
atus, and  descriptions,  consisting  of  one  or  two  paragraphs  each, 
of  the  telegraph  block  system,  the  staff  system  and  the  controlled 
manual.  The  committee  closes  with  a  brief  statement  of  requisites 
of  installation  and  adjuncts.  Locks  by  which  control  of  the  signal 
may  be  had  by  the  operator  at  each  end  of  the  block  are  set  down 
as  adjuncts  to  the  telegraph  block  system:  and  the  use  of  track 
circuits  the  full  length  of  the  block  is  classed  as  an  adjunct  to 
the  controlled  manual  system.  With  the  staff  system  a  home  signal, 
interlocked  with  the  staff  machine,  is  one  of  the  requisites,  and  the 
adjuncts  are:  (1)  Permissive  attachments;  (2)  staff  catcher  for 
locomotive;  (3)  cranes  for  holding  and  receiving  staff;  (4)  divided 
staffs;  (5)  pusher  staff.  Electric  locks  on  all  switches  in  main 
track  that  are  not  interlocked  are  classed  as  adjuncts  to  all  manual 
controlled  systems.  The  committee  recommends  that  manual  block 
signals  be  always  controlled,  the  extent  of  this  control  to  be  arranged 
according  to  the  conditions. 

This  recommendation,  after  some  desultory  discussion,  was  ap- 
proved. Nothing  less  vague  than  this  would  have  been  accepted, 
as  there  was  a  strong  sentiment  that  "control"  does  not  mean  much 
unless  the  signals  have  all  the  approved  locking  and  safety  devices, 
including  a  track  circuit  the  whole  length  of  the  block  section. 


After  this  the  meeting  spent  several  hours  in  discussing  the 
report  of  Committee  No.  S — that  on  Standard  specifications  for  me- 
chanical interlocking.  That  part  of  the  report  under  discussion  con- 
sisted of  paragraphs  60  to  130;  but  no  useful  result  was  accom- 
plished. Many  members  expressed  their  individual  views,  but  this 
developed  marked  differences  on  many  points,  and  the  assemblage 
was  too  large  to  properly  handle  such  a  matter.  A  number  of  para- 
graphs were  referred  back  to  the  committee,  so  that  the  final  re- 
vision of  the  report  wilt  vary  in  many  paragraphs  from  that  which 
was  printed  previous  to  the  meeting. 

This  committee  submitted  a  diagram  (to  be  used  in  place  of 
the  table  which  was  printed  on  page  70  of  last  year's  Proceedings) 
for  use  in  determining  the  differences  in  the  lengths  of  rods,  cranks 
and  compensators  to  provide  for  differences  in  temperatures.  This 
diagram  is  accompanied  by  a  list  of  the  districts  into  which  the 
United  States  Weather  Bureau  has  divided  the  country,  and  the 
"normal"  temperature  of  each  district  is  given.  The  diagram  has 
four  temperatures  as  bases:  namely,  40  deg.,  50  deg.,  60  deg.  and 
70  deg.  For  example,  at  Duluth  40  is  to  be  used  as  the  base  in 
making  calculations;  at  Columbus,  Ohio,  50;  at  Nashville,  Tenn., 
60,  and  at  New  Orleans  70. 


On  Wednesday  morning  the  meeting  took  up  the  report  of  Com- 
mittee No.  5,  A.  G.  Shaver  (U.  P.),  Chairman,  that  on  Organiza- 
tion of  the  signal  department.  The  main  conclusions  of  this  report 
are  given  in  the  next  six  paragraphs. 

The  Signal  Engineer,  or  other  Chief  Signal  Officer,  everywhere 
has  charge  of  signal  construction;  on  17  roads  (replying  to  the  com- 


mittees  inquiry)  he  has  charge  of  construction  and  maintenance; 
but  on  only  six  roads  has  he  direct  supervision  over  construction 
maintenance  and  operation. 

On  15  roads  the  signal  department  is  apparently  a  departmental 
organization,  at  least  in  so  far  as  construction  and  maintenance 
are  concerned,  while  on  the  remaining  13  roads  the  organization 
is  evidently  purely  divisional.  Of  late  years  the  tendency  on  many 
roads  has  been  toward  a  divisional  rather  than  a  departmental 
organization.  Some  roads,  recognizing  the  importance  of  signaling 
have  retained  the  departmental  organization  for  that  branch  ol 
the  service,  although  they  have  changed  to  the  divisional  organiza 
tion  in  every  other  respect.  Others  have  made  the  change  to  the 
divisional  organization  complete,  giving  the  chief  signal  officer  super- 
vision over  construction  but  either  nominal  or  no  powers  over  main 
tenance  and  operation. 

As  to  the  efficiency  of  the  two  organizations,  it  would  be  inter- 
esting to  compare,  if  it  were  permissible,  the  signaling  on  two 
roads,  one  where  the  chief  signal  officer  has  entire  supervision 
over  construction,  maintenance  and  operation  and  the  other  where 
he  has  charge  of  construction,  but  only  nominal  supervision  over 
maintenance  and  operation.  It  would  undoubtedly  be  found,  if  the 
signaling  was  as  efficienc  with  one  as  with  the  other,  that  it  was 
costing  considerably  more  on  the  latter  road. 

As  railroad  signaling  is  highly  specialized  and  in  a  process  of 
continual  development,  it  is  absolutely  necessary  that  the  signal 
officer  keep  closely  in  touch  with  it  in  all  its  phases  in  order  that 
the  construction,  maintenance  and  operation  be  effective  and  efficient, 
The  highest  degree  of  efficiency  can  only  be  obtained  when  the 
chief  signal  officer  has  full  charge,  or  authority  approximating  such, 
over  all  signal  matters.  He  should  come  into  actual  contact  with 
maintenance  and  operation  in  order  to  be  thoroughly  familiar  with 
them  and  to  act  intelligently  in  construction  matters. 

Money  is  saved  and  good  results  obtained  when  the  chief  signal 
officer  can  use  men  from  the  maintenance  force  on  construction; 
when  he  can  educate  men  on  construction  work  for  maintenance 
and  operation;  when  he  can  transfer  men  from  one  division  to  belter 
positions  on  another:  when  he  can  use  surplus  or  second-hand 
materials  of  one  division  to  advantage  on  another;  and  when  he 
can  make  one  division  profit  by  the  experiences  of  another. 

If  changes  in  force  are  necessary,  if  service  tests  of  apparatus 
are  to  be  made,  if  dangerous  conditions  arise,  if  inspections  show 
that  matters  need  attention,  the  chief  signal  officer  should  not  he 
required  to  get  action  through  his  superiors,  who  are  busy  men 
and  should  give  their  attention  to  other  matters.  If  the  chief  signal 
officer  is  not  capable  of  taking  care  of  such  matters  then  the  com- 
pany would  do  better  to  dispense  with  his  services. 

The  association  adopted  as  suitable  for  a  road  with  a  depart- 
mental organization  the  following  diagram  recommended  by  the 
committee: 

tsiijnal  Dcpiirtmcnt   Oiyanisntion. 


Train  Despatcher. 


Signal  Engineer. 


Signal  Supervisor. 


Const.  I'Oreman.        Sig.  Inspector.       Draftsmen.       Designers. 


Dist.  Foreman.      Chief  Signalman 


Ass't  Const.  Foieman. 


Repairmen.  Maintainers. 


Electricians.       Blacksmiths.       Carpenters.       Fitters.        Helpers.        Etc. 

For  a  divisional  organization  the  association  adopted  a  dia- 
gram* which  was  recommended  by  the  committee  for  a  small  road 
after  adding  to  it  one  line,  from  "signal  supervisors"  upward  to 
the  officer  in  charge  of  maintenance  on  the  division,  the  intention 
being  to  have  the  supervisors  report  on  construction  and  standards 
to  the  signal  superintendent  and  to  the  division  officer  on  main- 
tenance and  operation.  These  things  having  been  decided,  the  re- 
port of  the  committee  was  adopted. t 

In    the   discussion,   a   number   of   speakers   strongly   advocated 
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the  departmental  organization  for  signal  work,  and  their  exchanges 
of  experiences  showed  that  this  opinion  had  largely  arisen  because 
of  difficulty  in  getting  division  superintendents  to  adhere  to  cor- 
rect signaling  methods.  Apparently  a  large  number  of  division 
superintendents  in  the  west  still  need  much  education  in  signaling. 
("Why  confine  this  statement  to  the  west?"  remarked  a  prominent 
eastern  member. ) 

Committee  No.  1,  L.  R.  Clausen,  Chairman,  presented  a  report 
on  "Circuits  tor  Automatic  Block  Signals,  for  Steam  and  Electric 
roads."  This  report  consisted  chiefly  of  specifications  and  requisites 
of  installation  for  track  circuits,  classified  under  the  following 
heads:  Relays,  relay  shelter;  batteries;  bonding  arwi  insulation; 
track  insulation;  battery  shelter;  insulated  wire  connections;  track 
connections  and  trunking.  The  substance  of  this  report  will  be  given 
In  a  future  issue.  The  report  was  subject  to  considerable  criticism. 
for  the  committee  had  refrained  from  giving  its  own  views,  but 
had  aimed  merely  to  give  on  each  point  the  view  supported  by 
the  majority  of  the  answers  received  in  reply  to  a  circular.  About 
100  circulars  were  sent  out  and  23  replies  were  received,  of  which 
four  gave  no  information. 

That  part  of  the  report  relating  to  relays  was  recommitted  be- 
cause of  the  declaration  of  manufacturers  that  it  was  impracticable 
to  make  a  satisfactory  relay  to  close  at  .06  ampere  and  release  at 
.04  ampere. 

The  discussion  of  this  report  disclosed  that  the  disturbance  of 
track  circuits  by  foreign  currents  is  still  an  impo'rtant  question  in 
many  places.  At  one  point  on  a  road  west  of  Chicago,  where  there 
had  been  much  trouble,  the  construction  of  a  cable  return  by  the  trol- 
ley railroad  had  cured  the  trouble.  The  question  was  asked  whether 
injunctions  could  nof  be  secured  from  the  courts  to  prevent  inter- 
ference, but  it  was  said  that  the  telephone  companies  which  had 
sued  electric  light  and  power  companies  had  uniformly  lost  their 
suits.  The  association  finally  ordered  the  appointment  of  a  com- 
mittee to  investigate  this  question,  and  President  Mock  appointed 
as  this  committee  the  following  members,  the  first  five  of  whom  are 
the  ones  who  had  made  the  report  just  discussed:  L.  R.  Clausen, 
Chairman;  E.  A.  Everett,  C.  H.  Dryden,  H.  J.  Hovey,  C.  A.  Parker, 
C.  C.  Anthony,  W.  H.  Elliott,  Azel  Ames.  Jr..  C.  C.  Rosenberg. 

Committee  No.  13.  Azel  Ames,  Jr.,  Chairman,  made  a  report  on 
rubber  covered  wire,  which  will  be  found  in  another  column.  Mr. 
Everett  Morss,  President  of  the  Simple.x  Electric  Co.,  who  said  that 
he  voiced  the  views  of  his  own  and  three  other  companies,  declared 
that  it  was  impossible  to  make  insulation  to  the  specifications  laid 
down  in  the  report  without  using  more  than  30  per  cent,  of  Para 
rubber.  The  other  three  companies  referred  to  are  the  General 
Electric  Co.,  the  Standard  Underground  Cable  Co.,  and  J.  A.  Roeb- 
ling's  Sons. 

Mr.  Ames:  But  we  are  using  wires  made  by  the  Standard 
Underground  Cable  Co..  by  the  Hazard  Mfg.  Co.,  and  the  Okonite 
Co.  that  pass  the  tests. 

The  report  was  further  discussed  by  Messrs.  Morss.  Langan. 
Eckert,  Porter  and  Ham;  the  position  of  the  manufacturers  being, 
in  brief,  that  to  require  70  per  cent,  of  dry  inorganic  mineral  matter 
would  make  the  product  unnecessarily  brittle  and  short-lived.  But 
to  allow  the  use  of  bituminous  matter  or  wax  for  the  purpose  of 
making  the  insulation  more  durable  makes  it  impossible  to  apply 
the  chemical  test  to  make  sure  of  the  presence  of  30  per  cent,  of 
rubber.  Mr.  Morss  suggested,  therefore,  that  the  only  solution  of 
the  dilemma  would  be  for  the  buyer  to  send  his  inspector  to  the 
factory  and  see  the  rubber  weighed  out  and  put  into  the  compound. 
Being  assured  of  a  sufficiency  of  rubber,  the  buyer  could  then 
allow  the  maker  to  use  his  own  judgment  as  to  the  composition  of 
the  other  70  per  cent.  Mr.  Ames  agreed  that  this  would  be  satis- 
factory. The  manufacturers  declared  that  by  insisting  on  rigid 
specifications  the  railroads  could  easily  impose  upon  themselves  a 
tax  of  50  cents  a  pound  for  material  not  so  good  as  could  be  fur- 
nished for  30  cents  a  pound  were  the  maker  allowed  to  exercise 
his  own  discretion.  The  report  was  accepted  as  a  progress  report 
and  the  meeting  took  up  the  report  of  the  special  committee  on 
spetcacle  castings,  etc.,  as  given  in  the  Proceedings  of  the  September 
meeting  (page  37  of  the  pamphlet;  page  272  of  the  Railroad 
Gazette).  There  was  a  proposition  to  approve  the  committee's  con- 
clusions down  to  the  paragraph  concerning  the  upward  inclination 
of  the  semaphore  arm,  but  the  matter  was  finally  laid 
on  the  table;  and  subsequently,  when  the  meeting  voted  unani- 
mously in  favor  of  the  upward  inclination,  it  was  the  general  feeling 
that  action  on  the  committee's  work  was  unnecessary,  if  not  incon- 
sistent. This  vote  in  favor  of  the  upward  inclination  was  taken 
after  a  very  brief  statement  of  its  advantages  by  Mr.  Rudd,  and 
expressions  of  favor  by  one  or  two  other  members,  but  no  discus- 
sion. The  vote  was  simply  on  the  question  of  the  upward  inclina- 
tion, the  further  question  of  the  number  of  indications  (whether  a 
two-position  or  a  three-position  signal)  was  not  touched  upon,  and 
it  was  voted  at  this  point  to  close  the  discussion. 

The  next  subject  was  that  of  lamps,  which  was  reported  on  by 
Committee  No.  12,  C.  C.  Rosenberg,  Chairman.  An  abstract  of  this 
report  is  given  in  another  column.     Mr.  Rosenberg  explained  that 


experiments  with  oil  had  not  been  fully  carried  out,  for  lack  of 
time;  and  after  a  brief  discussion  the  committee  was  instructed  to 
make  such  investigations  as  might  be  necessary  and  then  report 
specifications  for  oils  for  various  uses;  for  a  one-day  lamp,  a  five- 
day  lamp,  etc.  The  discussion  on  oil  brought  out  the  fact  that  the 
Lake  Shore  and  certain  other  roads  use  only  one  kind  of  illuminat- 
ing oil;  that  required  by  the  United  States  lighthouse  standard. 
Samples  were  shown  of  a  glass  reflector  made  by  the  Corning  Glass 
Works,  for  use  in  switch  and  signal  lights,  which  is  said  to  give 
20  per  cent,  more  light  than  a  parabolic  or  a  spherical  reflector. 
The  report  was  accepted. 

After  the  conclusion  of  the  discussion  on  lamps  the  papers  of 
Mr.  J.  A.  Peabody  (published  in  the  Railroad  Gazette  last  week), 
and  of  Mr.  E.  L.  Adams  (published  in  this  issue)  were  accepted 
without  reading,  and  the  authors  thanked  for  them.t  Next  came  an 
elaborate  paper  by  Dr.  William  Churchill,  of  the  Corning  Glass 
Works,  on  "The  Roundel  Problem."  This  paper,  which  was  a  long 
one,  is  deferred  to  a  future  issue.  Dr.  Churchill  read  to  the  asso- 
ciation its  salient  features.  This  closed  the  Wednesday  afternoon 
session. 

The  first  speaker  Wednesday  evening  was  Dr.  C.  H.  Williams, 
of  Boston,  whose  experiments  with  signal  lenses  were  reported  in 
the  Railroad  Gazette  last  week,  page  346.  Dr.  Williams  showed  his 
pocket  photographic  wedge  and  explained  how  it  is  used,  three 
electric  lights  of  widely  differing  intensity  being  fixed  to  the  wall 
of  the  room  for  this  purpose.  The  accuracy  and  refinement  of 
the  wedge  readings  was  questioned,  but  Dr.  Williams  asserted  that 
they  were  satisfactory  for  all  practical  purposes.  In  testing  a  signal 
light,  or  other  small  light,  at  a  distance  of  half  a  mile,  through 
the  atmosphere,  it  is  impossible  to  employ  the  precise  methods  of 
a  laboratory  test. 

Following  Dr.  Williams,  Dr.  N.  M.  Black  gave  the  results  of 
some  coniparative  tests  which  he  had  made  of  colored  signal  glasses 
of  different  makers. 

Following  the  discussions  of  the  evening,  the  association  heard 
two  propositions  to  amend  the  constitution,  and  voted  to  double 
the  salary  of  the  secretary,  making  it  ?300  a  year,  the  first  pro- 
posed amendment  was  offered  in  behalf  of  the  associate  mem- 
bers, most  of  whom  are  "supply  men,"  providing  that  they  be  put 
on  the  same  basis  as  honorary  members;  that  is  to  say,  to  have 
all  privileges  except  voting  and  holding  oflSce.  The  second  proposi- 
tion was  to  have  two  vice-presidents,  one  in  the  east  and  one  in 
the  west,  so  that  meetings  held  in  New  York  and  Chicago  would 
never  lack  a  presiding  officer.  These  propositions  go  over  to  the 
next  meeting. 

On  Thursday  morning  little  was  done  beside  electing  officers. 
The  question  of  a  membership  badge,  which  had  been  decided  on 
Tuesday  by  a  small  majority,  was  reconsidered,  and  it  was  decided 
to  have  a  gold  and  enameled  badge;  but  the  design  was  not  fully 
settled  and  the  whole  question  was  referred  back  to  the  executive 
committee.  In  accordance  with  action  taken  several  months  ago, 
each  of  the  members  present  at  this  meeting  wore  on  the  lapel  of 
his  coat  a  numbered  button.  The  Treasurer  reported  |1,159  in  the 
treasury. 

The  election  of  officers  for  the  ensuing  year  resulted  as  follows: 
President,  C.  H.  Morrison  (Erie  Railroad,  Jersey  City,  N.  J.);  Vice- 
President,  J.  A.  Peabody  (C.  &  N.-W.,  Chicago,  111.);  Secretary, 
H.  S.  Balliet  (Grand  Central  Station,  New  York  City);  Fourth 
Member  of  Executive  Committee,  J.  C.  Mock  (Electrical  Engineer, 
Detroit  River  Tunnel  Co.,  Detroit,  Mich.).  Mr.  Mock  is  the  re- 
tiring President  and  Mr.  Morrison  is  promoted  from  the  office  of 
Vice-President.  Washington,  D.  C,  was  selected  as  the  place  for 
the  next  annual  meeting. 

EXHIBITS. 

.idams  &  Westlake  Co.,  Chicago. — Switch  and  signal  lamps  ;  long  burnin? 
founts. 

Lattery    Supplies   Co.,  Newaric,    N.    J. — Gladstone-Laland   batteries. 

Bryant  Zinc  Co..  Chicago. — Shoenmehl's  primary   battery. 

Continuous  Rail-Joint  Company  of  America,  Newark,  N.  J. — Rubber  and 
fiber  insulated  joint*. 

Dayton  Mfg.  Co.,  Dayton,  Ohio. — Silvey  storage  battery  for  car  lighting 
and  for  signals. 

Dressel  Railway  Lamp  Worlcs,  New  Yorli  City. — Switch  and  signal 
lamps  :    iongburning  founts  ;    S'2-oz.  oil  cup  of  stamped  metal. 

Edes  Mfg.  Co.,  Plymouth,  Mass. — Batteries,  zincs  and  coppers. 

Edift.-in  Mfg.  Co..  Orange.  X.  J. — Edison  primary  battery. 

Electric  Storage  Battery  Co.,  Philadelphia. — The  "Chloride  Accumu- 
lator." ' 

Fan-banks,  Morse  &  Co.,  Chicago. — Six  h.  p.  gasolene  engine  and  gen- 
erator ;  velocipede  hand  car  :  gasolene  velocipede  car  with  double  outrigger  : 
No.  14  section-gang  gasolene  7  h.  p.  motor  ear.  to  carry  10  men  and  draw  a 
trailer  :    No.   1.5  Inspection  car,  to  carry  6  passengers. 

General  Storage  Battery  Co.,  New  York  City. — Bljur  "High-Duty"  stor- 
age batteries. 

Gordon  Battery  Co.,  New  York   City. — Improved  Gordon  cells. 

Gould  Storage  Battery  Co..  New  Y'ork. — Storage  batteries. 

Hayes"  Track  Appliance  Co..  Geneva,  N.  Y. — Hayes"  lifting  derail  ard 
Hayes'   pivot   derail. 

National  Battery   Co..   Buffalo.  N.   Y. — "rnlt"'   accumulators. 

National  Carbon  Co.,  Cleveland,  Ohio. — Wet  and  dry  Columbia  batteries. 

Railroad   Supply  Co..  Chicago,  111. — The  Chicago  crossing  signal. 

United  States  Battery  Co.,   New  Rochelle,   N.  Y. — Storage  batteries. 

Weber  Railway  Joint  Mfg.  Co..  New  York. — Insulated  Joints. 

Westinghouse   Machine  Co..   East    Pittsburg.    Pa. — Storage   batteries. 
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The  Evolution   of  the  Coal  Car. 


I!Y   C.    H.    CARUTHERS,    YEADON,    PA. 

"Coals"  were  first  carried  from  the  headings  of  the  collieries 
of  the  English  "North  Countree."  in  wicker  baskets  known  as 
"corves,"  upon  the  shoulders  of  men.  and  sometimes  of  women, 
to  the  foot  of  the  shaft  and  thence  up  steep  ladders  to  the  pit's 
"eye."  As  the  workings  became  more  remote,  and  the  shafts  were 
deepened  to  reach  lower  seams  of  coal,  hoisting  machinery  was 
introduced  and  the  bail  of  the  corf  was  formed  into  a  U  at  its 
center  to  enable  it  to  hang  evenly  upon  the  hook  at  the  end  of 
the  lioisting  rope. 

Small  trucks,  or  "Rollies,"  were  also  built  upon  which  the 
corves  were  drawn  or  pushed  to  and  fro,  both  in  the  pit  and  at 
the  top,  and  these  were  soon  made  large  enough  to  carry  several 
corves  at  once.  To  enable  the  rollies  to  be  handled  easily  upon 
the  rough  floor  of  the  pit,  planks  were  laid  in  parallel  lines  to 
form  a  roadway  for  the  wheels.  Some  rollies  for  use  at  the  top 
only  were  made  in  the  form  of  a  sled.  After  the  coals  arrived  at 
the  surface  they  were  emptied  into  ordinary  carts  or  wagons  and 
hauled  to  the  nearest  point  of  consumption,  or  to  the  waterside 
for  shipment  to  more  distant  places. 

Owing  to  the  wretched  condition  of  the  highways,  it  was  soon 
found  necessary  to  follow  the  practice  adopted  in  the  mines,  of 
placing  parallel  lines  of  planks  for  the  wheels  of  the  wagons  to 
travel  on.  Vertical  planks  were  later  placed  at  one  side  of  each 
line  to  prevent  the  wheels  slipping  off  into  the  frequent  "chuck- 
holes";  and  when  ii'on  coverings  for  the  planks,  and  later  still, 
rails  entirely  of  iron,  came  into  use,  this  feature  of  a  flange  formed 
upon  one  side  of  the  rail  was  retained,  for  a  time. 

The  experience  of  the  passing  years,  and  the  desire  to  trans- 
port coals  more  rapidly,  and  in  greater  quantities  at  the  same 
time,  caused  the  building  of  a  hopper-shaped  type  of  wagon  for 
this  traffic  alone,  having  a  capacity  of  two  and  one-half  tons.  Ex- 
periments had  proven  the  advantage  of  flanges  cast  upon  the  inner 
periphery  of  the  wheels.  This  improvement  being  adopted  upon 
the  new  type  of  wagon,  caused  the  rapid  disappearance  of  the 
flanges  attached  to  the  rails. 

Thus  far  we  have  considered  conditions  prevailing  at  English 
collieries,  the  birthplace  of  the  coal  car,  from  1630  to  1800.  The 
success  with  which  stationary  steam  engines  had  performed  various 
duties  about  the  pits  during  these  later  years  induceti  the  more 
progressive  colliery  owners  and  operatives  to  consider  the  con- 
struction of  such  an  engine  in  locomotive  form  as  a  substitute  for 
horses  in  drawing  the  wagons  to  and  from  the  pits.  These  ex- 
periments have  been  described  so  often  that  it  will  suflice  our  pur- 
pose to  say  that  among  the  engines  constructed  by  Stephenson, 
Blenkinsop,  Hedley  and  others,  the  "PuflSng  Billy"  of  Hedley. 
built  in  1803,  seems  to  have  most  fully  met  the  early  demands  of 
the  service,  and  thereafter  locomotives  of  that  type  became  nu- 
merous about  the  collieries,  and  continued  at  work  for  many  years. 
An  old  book  in  the  writer's  library,  which  was  published  in  1839. 
shows  two  such  engines  in  a  view  of  a  colliery.  One  is  shown 
drawing  a  train  of  the  wagons  last  described,  and  the  other  stands 
nearly  off  the  rails — perhaps  awaiting  repairs,  to  which  its  long 
years  of  service  doubtless  richly  entitled  it.  The  speed  of  these 
engines  would  now  be  considered  very  slow,  but  the  following  ex- 
tract from  the  work  referred  to  will  show  how  it  was  regarded 
in  those  days  of  long  ago:  "Sometimes  a  dozen  or  more  wagons 
are  dragged  by  one  engine.  A  stranger  is  struck  with  surprise 
and  astonishment  on  seeing  a  locomotive  engine  moving  majestical- 
ly along  the  road,  at  the  rate  of  five  miles  an  hour,  drawing  along 
from  10  to  14  loaded  wagons;  and  his  surprise  is  increased  on 
witnessing  the-  extraordinary  facility  with  which  the  engine  is 
managed.     This  invention  is  a  noble  triumph  of  science." 

The  improved  service  obtained  by  the  use  of  the  locomotive 
suggested  possibilities  in  carrying  other  freight  than  coals,  and 
even  the  idea  that  eventually  passengers  might  be  transported  in 
this  manner  at  a  higher  speed  and  in  greater  numbers  than  was 
being  done  by  tlie  stage  coaches,  was  entertained  by  the  mor? 
daring  spirits;  and  again  referring  to  the  old  publication  named, 
we  next  find  an  engraving  of  a  colliery  in  which  a  rude  type  of 
passenger  carriage  is  shown  attached  to  the  end  of  a  train  of 
coal  wagons,  drawn  in  this  instance  by  a  rope  from  a  distant  sta- 
tionary engine,  a  system  of  haulage  followed  in  some  localities  at 
that  time. 

Although  coal  wagons  were  drawn  in  longer  trains  and  at 
greater  speed  after  the  locomotives  just  described  had  superseded 
horses,  the  size  and  shape  remained  about  as  before  until  the  suc- 
cessful results  obtained  from  Stephenson's  famous  "Rocket"  In 
1829  increased  the  power  and  speed  of  the  locomotive,  and  opened 
a  new  era  in  railroad  practice.  Within  a  few  years  thereafter  a 
wagon  of  rectangular  form  and  greater  carrying  capacity  was  de- 
signed, and  this  latter  type  remains  practically  the  standard  of  all 
coal  wagons  nsed  on  the  railroads  of  tlje  United  Kingdom  to-day, 
having  undergone  but  little  change  since  its  inception  over  50  years 
ago. 

Meanwhile    the    humble    corf,    the    great   ancestor    of    all    coal 


wagons  or  cars,  continued  to  be  used  in  its  subterraneous  gloom, 
in  its  original  form,  at  least  until  about  1840,  as  numerous  other 
views  of  collieries  shown  in  the  work  already  referred  to,  reveal 
this  very  useful  appliance  in  service  in  its  original  form;  but 
between  1835  and  1840  its  place  began  to  be  taken  by  rectangular 
boxes,  of  wood  or  iron,  with  the  wheels  rigidly  attached  thereto; 
but  all  to  this  day  retain  the  ancient  name  of  corf.  During  a 
visit  to  Pemberton  colliery  in  Lancashire,  England,  a  few  years- 
ago,  the  writer  observed  that  the  corves  used  at  this  queen  of 
English  pits  were  flangeless,  and  were  guided  by  the  men  handling 
them  after  the  manner  followed  with  push-carts. 

In  America  the  earlier  coal  cars  (we  must  follow  American 
orthography  and  nomenclature  now)  were  naturally  a  replica,  at 
first,  of  those  used  in  England,  but  after  1855  the  eight-wheel  type 
with  its  greater  carrying  capacity  became  the  favorite  and  steadily 
increased  in  size  until  its  development  culminated  in  the  monster 
steel  car  of  100.000  lbs.  capacity,  so  generally  used  to-day.  In 
American  mines  the  coal  has  long  been  brought  to  the  surface  in 
mine  cars  having  a  capacity  of  about  2,600  lbs.,  or  about  five  times 
that  of  the  English  corf. 

Having  traced  the  coal  car  from  its  origin  in  those  misty  days 
of  long  ago  in  lands  beyond  the  sea,  to  its  highest  development 
in  this  western  world;  and  having  seen  it  ever  in  the  forefront 
of  aggressive  suggestions  in  railroad  practice,  let  us  briefly  consider 
a  few  of  the  successive  types  of  its  development  as  shown  in  the 
accompanying  illustrations. 

The  corf  is  shown  in  Fig.  1.  Its  name  is  from  the  Low  German 
and  Dutch  languages,  and  means  a  basket.  In  High  German  it 
is  spelled  korb.  This  word  is  originally  derived  from  the  Latin, 
corbis,  which  also  means  a  basket.  The  plural,  as  has  doubtless 
been  noticed  by  the  reader  already,  is  corves. 

Figures  2  and  3  present  the  roily  in  the  two  forms  previously 
described. 

The  wagon,  as  used  until  about  the  middle  of  the  last  cen- 
tury, is  reproduced  in  Fig.  4,  and  Fig.  5  deals  with  its  succeed- 
ing type,  which  is  still  so  extensively  used  in  Great  Britain  and 
on  the  Continent. 

Fig.  6  now  takes  up  the  American  features  of  the  subject, 
and  shows  the  mine  car,  or  wagon,  generally  used  in  American 
mines,  while  Fig.  7  illustrates  the  type  of  coal  car  used  in  great 
ntimbers  on  American  railroads  from  1851  or  1852  until  within 
the  past  35  years;  in  fact,  some  were  still  in  service  in  1900.  In 
this  car.  or  "dumpy,"  as  it  was  generally  called,  the  bottom  was 
of  hopper  form  and  the  drop-doors  were  held  shut  by  a  simple 
device  freer  from  trouble  than  some  of  the  complicated  schemes 
now  used  for  the  same  purpose,  and  which  seldom  came  open  in 
transit,  although  the  writer  once  witnessed  an  amusing  exception. 
While  returning  from  school  he  was  enjoying  the  breeze  which 
swept  through  the  train  on  a  hot  afternoon,  when  suddenly  a 
freight  train  passed  on  the  westbound  line,  and  at  the  same  in- 
stant a  dense  white  cloud  poured  into  the  coaches  through  the 
open  doors  and  windows  and  set  everyone  sneezing  like  a  parcel 
of  hay-fever  patients.  The  train  was  promptly  stopped  and  we 
dismounted  to  investigate.  In  the  distance  could  be  seen  the  rapid- 
ly vanishing  freight  train  and  extending  back  to  and  beyond  us, 
was  a  narrow  white  line.  One  of  these  dumpies  used  by  a  lime 
company  was  attached  to  the  rear  of  the  train  and  its  drop  doors 
had  become  unfastened  and  were  spreading  its  snowy  load  down 
its  path. 

The  springs  of  these  cars  consisted  simply  of  two  pieces  of 
tough  white  oak  wood  separated  by  distance  pieces  and  attached 
as  shown,  to  the  journal  boxes  and  the  side  sills.  A  similar  spring, 
set  vertically,  was  also  used  at  the  bumper. 

A  few  were  built  with  pedestals  and  springs  of  India  rubber 
or  spiral  steel,  but  most  of  those  used  in  the  bituminous  coal  fields 
of  western  Pennsylvania  were  of  the  type  first  described.  The 
journal  boxes  were  of  a  very  simple  design  and  consisted  of  a, 
flat  upper  piece  with  an  oil  box  at  its  front,  and  recessed  on  its 
under  side  to  receive  the  top  of  the  brass  (and  they  were  of  brass 
in  those  days),  and  a  semi-circular  sponge  cellar  which  was  held 
in  place  by  the  same  bolts  which  secured  the  entire  box  to  the 
wooden  springs.  The  brake  was  formed  of  a  cross-shaft  having 
double-cams  on  the  ends,  and  a  long  lever  at  one  end  by  which 
the  cams  were  made  to  press  against  wooden  brake-blocks  sus- 
pended between  the  wheels.  A  few  of  these  cars  were  made  with 
side  doors  in  the  center  panels  to  facilitate  unloading  at  certain 
points,  and  some  were  also  made  without  the  hopper,  using  the 
side  openings  only.  These  were  of  two  patterns;  one  with  the  small 
doors  in  the  center  panels  as  already  mentioned,  and  the  other 
having  the  entire  side  framing  covered  by  two  doors  suspended 
from  the  top  sill. 

Between  1854  and  1860  the  Philadelphia  &  Reading  Railroad 
Company  built  large  numbers  of  eight-wheel  coal  cars  of  the  design 
shown  in  Fig.  8.  This  car  contained  several  peculiarities.  First, 
its  line  of  draft  was  co-incident  with  the  center  line  of  the  body 
framing.  While  this  arrangement  may  have  been  satisfactory  on 
the  home  road,  it  proved  otherwise  elsewhere  when  the  practice 
of   later   years   brought   the   cars  into   service   on    lines   where   the 
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general  practice  of  placing  the  body  framing  above  the  line  of 
draught  caused  these  higher  bodies  to  often  over-ride  the  P.  &  R. 
car  with  disastrous  results.  The  coupling  was  also  effected  by  a 
large  eyebolt  at  one  end  of  the  car  which  carried  a  three-link 
coupling  chain  and  faced  a  hook  of  English  type  attached  to  one 
end  of  the  next  car,  and  the  outer  end  of  the  chain  was  thrown 
upon  this  hook.  It  will  be  seen  that  such  an  arrangement  neces- 
sitated keeping  all  such  cars  with  the  blind  end  o£  one  car  facing 
the  hook  of  another,  and  caused  no  little  "remark"  on  the  part 
of  trainmen  when  these  cars  passed  on  to  other  roads  where  the 
"Y"  shaped  approaches  to  sidings  often  turned  a  car  end  for  end. 


lot  was  sold  and  replaced  partly  by  a  somewhat  similar  car  built 
on  lines  conforming  to  Pennsylvania  Railroad  standards,  and 
equipped  with  drawheads  and  cast-iron  dead  blocks.  The  sills  were 
also  above  the  line  of  draught  as  at  present,  and  the  bodies  were 
wider  and  shorter  than  the  Reading  car.  The  remainder  of  the 
new  lot  was  filled  with  gondolas,  as  just  at  that  time  a  demand 
for  such  cars  feeemed  to  have  arisen  in  the  coal  trade.  These  gon- 
dolas were  flat  bottomed,  but  had  small  trap  doors  at  the  center. 
Fig.  9  will  recall  to  many  persons  a  peculiar  car  which  was 
used  successfully  for  many  years  on  the  Baltimore  &  Ohio  Rail- 
road  and   on   some   of   its   connecting   lines.     It   first   came   to   the 


Fig.  2 — Roily.      Carrying  Four  Corves. 


Fig.  1 — Corf. 


Fig.  5 — English  Coal  Wagon,  1855-1905. 


Fig.     3 — Outside     Rclly,     Sometimes     Used 
Without   Wheels. 


Fig.  4 — Coal  Wagon,  1840. 


Fig.  6 — American   IV.ine  Car  or  Wagon. 


Fin.    7 — Dumpy,    1853. 


Fig.  8 — Philadelphia  &  Reading  R.  R.  After  1855. 


Fig.  10 — Coal  Car  First  Built  by  Pennsylvania  R.  R.  Co.  in  1874, 
Dotted   Lines  Show   Later  Additions  to   Increase  Capacity. 


Fig.    9A — Baltimore    &    Ohio     R.    R.,    and 

Tributary    Lines    Iron    Hopper    Car, 

1877. 


Fig.   11  —  Pressed  Steel   Car,   1898.      100,000   lbs.  Capacity. 


Each  of  the  cars  carried  two  numbers,  as  at  the  time  of  their  con- 
struction and  subsequent  early  service  it  appears  that  the  Reading 
and  a  number  of  other  railroads  considered  each  four  si-heels  a 
car.  Through  some  error  difficult  to  understand,  two  of  the  largest 
companies  in  the  "Western  Pennsylvania  Bituminous  coal  field  placed 
an  order  in  1861  for  350  coal  cars  of  almost  exactly  this  pattern, 
and  including  all  of  the  objectionable  features  except  that  draught 
hooks  were  placed  at  each  end,  and  single  numbers  only,  were  used 
on  each  car.  Yet  these  350  cars  were  intended  for  use  on  the  Penn- 
sylvania Railroad  and  its  allied  lines  where  car  construction  dif- 
fered so  radically  from  that  of  the  Reading,  where  these  coal  com- 
panies sent  but  few  of  their  cars  in  those  days.  The  error  soon 
became   apparent,   and   after   about  three  years   service   the   entire 


notice  of  the  writer  in  1S77.  at  which  time  a  number  were  brought 
to  the  Pennsylvania  Railroad  for  the  use  of  a  coal  company  shipping 
coal  to  Baltimore.  I  do  not  know  when  the  first  of  the  type  was 
built,  but  have  seen  a  number  yet  in  service  on  the  Cumberland  & 
Georges  Creek  R.  R.,  at  Cumberland,  Md.,  in  1902.  The  courtesy 
of  the  General  Manager  of  that  road,  Mr.  MilhoUand,  has  enabled 
me  to  prepare  a  correct  drawing  of  the  car.  The  heavy  lines  show 
the  dimensions  of  the  '70s.  and  the  dotted  lines  indicate  the  addi- 
tions of  later  years.  The  car  consisted  of  a  sheet-iron  body  divided 
into  three  semi-cylindrical  parts,  each  of  which  had  a  funnel-shaped 
bottom  closed  with  a  drop  door.  These  compartments  were  carried 
on  a  simple  type  of  frame,  which  it  will  be  noted  was  below  the 
line   of  draught,  and  was  in  turn  carried  on   two   trucks  of   very 
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few  parts  and  set  closely  together.  The  drawbars  were  of  a  con- 
tinuous type.  During  times  of  heavy  grain  traffic,  these  cars  were 
often  cleaned  out  and  loaded  with  wheat,  etc.,  the  tops  being  cov- 
ered with  tarpaulins,  and  are  said  to  have  been  quite  satisfactory 
to  the  grain  dealers.  All  cracks,  bolt  holes,  etc.,  were  carefully 
closed  before  loading  the  grain  in  bulk. 

The  type  of  car  shown  in  Fig.  10  was  designed  at  Altoona  by 
the  P.  R.  R.  Co.,  in  1874;  and  great  numbers  were  afterward  built 
on  these  lines  until  the  advent  of  the  pressed  steel  car  a  few  years 
ago.  The  dotted  lines  show  the  successive  increases  in  size  and 
capacity  made  by  additions  to  portions  of  the  body  of  the  car.  The 
trucks  shown  were  also  replaced  in  later  years  by  a  heavier  type. 
Large  numbers  of  these  cars  are  in  service  on  the  principal  Amer- 
ican railroads,  and  doubtless  many  years  will  pass  away  ere  they 
finally  disappear  from  the  lines. 

The  latest  development  of  the  coal  car  is  that  built  of  pressed 
steel  and  having  a  carrying  capacity  of  100,000  lbs.  It  has  become 
so  well-known  during  the  past  five  years  that  a  mere  mention  is 
all  that  is  necessary  here,  and  the  sketch  of  it  in  Pig.  11  shows 
the  principal  parts  only,  and  is  merely  given  for  purposes  of  com- 
parison. 


to  answer  all  requirements.  The  cost  for  the  2-ft.  curb  is  between 
12  and  33  cents  a  foot,  exclusive  of  loading  and  setting.  The  first 
year  of  its  use  (1902j  about  five  miles  were  laid.  In  1903  this  in- 
creased to  eight  miles,  and  1904  was  about  the  same.  The  present 
year,  however,  promises  to  exceed  this. 


Concrete  Curbing  for  Station  Platforms  on  the  C,  M.  &  St.  P. 


Eight  or  ten  years  ago  the  Chicago.  Milwaukee  &  St.  Paul 
began  to  replace  its  wooden  station  platforms  with  brick.  For  a 
number  of  years  wooden  curbs  were  used  for  these  brick  platforms; 
but  because  of  the  temporary  character  and  other  unsatisfactory 
features  of  the  wooden  curbs,  about  four  years  ago  it  was  decided 
to  discard  them  for  a  permanent  curbing  material.  The  use  of 
stone  was  begun,  but  the  idea  of  applying  concrete  to  this  use 
occurred  about  the  same  time  and  was  at  once  put  into  practice. 
The  result  has  been  entirely  satisfactory,  both  as  regards  appear- 
ance, which  was  the  primary  consideration,  and  cost. 

The  concrete  curbing  is  made  in  sections  3  ft.  6  in.  long  for 
depths  up  to  2  ft.  Where  the  depth  is  greater  than  this  the  length 
is  3  ft.  The  drawings  show  two  patterns,  one  2  ft.  deep  and  the 
other  3  ft.  It  will  be  noted  that  the  outer  edge  at  the  top  is  neatly 
rounded  and  the  ends  are  dovetailed  into  each  other  to  preserve  a 
good  line  when  laid.  The  curbing  is  made  of  plain  concrete,  no 
reinforcing  metal  having  been  found  necessary.  The  mixture  is 
composed  of  1  part  of  Portland  cement,  2  of  sand  and  5  of  crushed 
limestone  broken   not  to  exceed   y^   in.   cubes  in   size.     Although  a 


Station  at  Hartland,  Wis.,  Showing  Reverse  Curve  In  Curbing. 

We  are  indebted  to  Mr.  C.  F.  Loweth,  Engineer  and  Superin- 
tendent of  Bridges  and  Buildings,  for  the  illustrations  and  infor- 
mation. 


Rubber-Covered   Wire.* 


Rubber-covered  wire  for  railroad  signal  installation  is  generally 
used  either  as  aerial  cable  ores  single  conductor  or  cable  for  ground 
use.  Under  the  latter  heading  may  be  grouped  all  wires  running 
in  trunking  or  other  conduit  upon  or  under  the  ground  or  in  the 
usual  forms  of  shelters  for  batteries  and  relays.  While  most  rubber 
covered  signal  wire  carries  a  current  of  very  low  voltage,  that  used 
in  electric  interlocking  plants  or  in  the  charging  circuits  of  storage 
battery  installations  is  subject  to  pressures  of  from  110  to  600  volts. 

The  destructive  forces  affecting  signal  wires  are  severe  and  com- 
prise mechanical  injury,  heat,  moisture  and  chemical  action.  The 
most  destructive  force  affecting  the  rubber  insulation  of  an  aerial 
cable   is  heat,   and  the   same   may  justly  be  said   of  wires  run  in 
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Concrete  Curb  for  Station   Platforms — Chicago.  Milwaukee  &  St.   Paul. 


pretty  rich  mixture,  it  is  not  too  rich  for  the  exposed  surfaces 
of  the  concrete,  and  it  is  considered  cheaper  to  make  the  entire 
block  of  one  mixture  than  to  use  two  different  mixtures. 

The  blocks  are  cast  in  wooden  molds,  of  which  there  are  a  suf- 
ficient number  to  keep  a  crew  constantly  busy.  They  are  made  at 
two  different  points  on  the  system  and  shipped  where  needed  in 
whatever  quantity  desired.  In  shipping,  the  sections  are  packed 
in  shavings  or  front-end  cinders  to  prevent  chipiJing  or  other  injury. 
No  trouble  of  this  sort  has  been  experienced. 

A  view  of  the  station  at  Hartland,  Wis.,  with  double-track  plat- 
forms, is  shown  herewith,  which  exhibits  the  good  features  of  this 
curb,  and  especially  the  neat  appearance  it  imparts  to  the  plat- 
forms. The  top  of  the  curb  on  the  track  side  is  made  level  with 
the  top  of  the  rail.  A  2-ft.  deep  curb  is  generally  used  in  this 
location.  For  the  outer  sides  a  deeper  curbing  is  often  necessary. 
The  view  shows  a  reverse  curve  in  the  platform  edge,  involving 
both  concave  and  convex  curb  sections.  Squared  corners  are 
avoided  by  the  use  of  such  sections,  which  are  made  to  two  standard 
radii. 

The  first  design  used  was  about  1  in.  thicker  at  both  top  and 
bottom  than  the  present  design.     The  thinner  curb  has  been  found 


trunking  above  the  ground.  Wires  buried  below  the  ground  are  as 
a  rule  either  continually  wet  or  alternately  wet  and  dry.  and  in 
many  localities  the  ground  where  they  are  run  is  saturated  with 
oil,  brine  or  acid.  Frost,  by  the  heaving  of  the  ground  and  dis- 
tortion of  the  conduit,  is  a  potent  factor  in  shortening  the  life  of 
rubber  covered  wire  in  signal  work. 

It  is  both  wasteful  and  unsafe  to  use  any  signal  apparatus  or 
material  that  is  less  than  the  best  that  skill  can  make  or  money 
buy.  The  signal  engineer  with  a  laudable  ambition  to  do  good 
work  often  finds  that  his  purchasing  agent  has  an  equally  laudable 
ambitibn  to  get  the  best  prices.  These  are  generally  secured  through 
competition  which  unless  guided  and  restrained  by  proper  specifica- 
tions, for  the  materials  purchased,  results  in  obtaining  an  article 
whose  only  merit  is  its  low  first  cost.  These  same  conditions  are 
met  to  an  even  greater  degree  on  contract  work,  where  in  the  ab- 
sence of  rigid  specifications,  signal  companies  are  often  tempted  to 
supply  cheaper  grades  of  material  to  enable  them  to  underbid  their 
competitors.  Some  companies,  in  fact,  have  brought  undeserved  dis- 
credit upon  their  apparatus  or  systems  by  the  use  of  rubbercov- 
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ered  wires,  the  insulation  of  which  while  of  good  quality,  was  so 
thin  as  to  be  quite  unsuitable,  especially  upon  110  volt  work. 

Some  manufacturers  by  the  excellence  and  uniformity  of  their 
products  acquire  reputations  which  enable  them  to  command  prices 
which  are  considerably  in  excess  of  those  that  yield  a  reasonable 
profit,  and  in  buying  rubber  covered  wires  and  cables  for  signal 
work  a  number  of  roads  have  purchased  almost  entirely  from  some 
one  manufacturer.  Until  recently  but  few  concerns  made  high  grade 
rubber  covered  wire  for  signal  work,  and  a  great  deal  of  wire  has 
been  used  in  signal  installations  which  was  totally  unfit  tor  the 
purpose. 

There  is  no  manufactured  product  in  the  purchase  of  which 
the  buyer  puts  himself  so  thoroughly  in  the  hands  of  the  manu- 
facturer as  in  rubber  covered  wires  and  cables.  The  manufacturers 
have  shrouded  the  subject  in  as  much  mystery  as  possible.  There  is 
no  disposition  to  pry  into  trade  secrets,  but  the  purchaser  of  any 
article  is  entitled  to  know  just  exactly  what  he  is  paying  for. 

Omitting,  at  this  time,  all  cables,  the  committee  suggests  that 
rubber  covered  wire  be  considered  under  the  following  heads: 
I  a.   Suggested  requirements. 
1.  The  copper  conductor ..  J  b.   I'hysical    tests. 

1  c.    Conductivity  tests. 
td.  Tests  of  tinning. 


2.  The  rubber  insulation. 


3.  Taping  and  braiding. 


( e.  Suggested  requirements 
J  i.    Pbysical  tests. 
1  g.  Chemical  tests. 
Lh.  Electrical  tests. 


4.   Pacliing  and  sliipping. 

a.  Conductors  must  be  soft  drawn,  annealed  copper  wire,  hav- 
ing a  conductivity  of  not  less  than  98  per  cent,  of  that  of  pure 
copper,     .     .     .     and  provided  with  a  heavy  uniform  coating  of  tin. 

b.  Each  solid  conductor  must  stand  an  elongation  of  25  per 
cent,  of  its  length  in  10  in.  before  breaking.  In  torsion  it  must 
stand  before  breaking  30  twists  in  6  in.  It  must  be  capable  of 
being  wrapped  six  times  about  its  own  diameter  and  unwound  with- 
out showing  signs  of  breakage  after  this  process  has  been  gone 
through  twice.  The  tension  and  torsion  tests  will  be  made  on  sep- 
arate pieces  of  wire. 

c.  The  conductivity  of  the  copper  shall  be  determined  by  meas- 
uring the  resistance  of  a  length  of  tjie  wire  and  comparing  with 
Matthiessen's  standard  of  copper  resistance. 

d.  Samples  of  the  wire  shall  be  thoroughly  cleaned  with  alcohol 
and  immersed  in  hydrochloric  acid  of  s.  g.  1.088  for  one  minute. 
They  shall  then  be  rinsed  in  clear  water  and  immersed  in  a  sodium 
sulphide  solution  of  s.  g.  1.142  for  30  seconds  and  again  washed. 
This  opera;ion  must  be  gone  through  with  four  times  before  the 
wire  becomes  clearly  blackened. 

e.  The  vulcanized  rubber  compound  must  consist  of  not  less 
than  30  per  cent,  of  the  best  grade  of  fine  Para  gum  mixed  with 
sulphur  and  dry  inorganic  mineral  matter  only.  The  insulation 
must  be  tough,  elastic,  adhering  strongly  to  the  wire,  homogeneous 
in  character  and  must  be  placed  concentrically  about  the  conductor. 

f.  The  rubber  shall  be  so  compounded  and  vulcanized  that  when 
test  pieces  taken  from  the  wire  (2  in.  between  jaws  and  I/2  in. 
wide  where  possible)  are  subjected  to  a  tensile  stress,  they  shall 
show  a  breaking  strain  of  not  less  than  800  lbs.  per  square  inch 
and  shall  stretch  to  at  least  3Vj  times  their  original  length.  The 
jaws  to  be  separated  at  the  rate  of  3  in.  per  minute.  A  piece  of 
the  rubber  insulation  4  in.  in  length  must  be  stripped  from  the 
wire  and  marks  placed  thereon  2  in.  apart.  The  piece  must  then 
be  stretched  until  the  marks  are  5  in.  apart,  two  minutes  time  being 
consumed  in  the  elongation.  Upon  being  released  and  allowed  to 
contract,  the  original  marks  must  not  be  more  than  21/2  in.  apart. 
The  rubber  insulation  must  be  subjected  for  one  hour  to  a  tempera- 
ture of  2G0  deg.  F.,  using  dry  heat,  and  at  the  expiration  of  that 
time  must  be  tested  for  elasticity,  elongation  and  permanent  set 
and  must  conform  to  the  specifications  therefor. 

g.  The  vulcanized  rubber  compound  will  be  subjected  to  any 
chemical  tests  that  may  be  necessary  to  insure  that  only  a  proper 
grade  of  fine  Para  gum  is  being  ijsed  and  that  no  other  ingredients 
are  used  in  addition  thereto  except  sulphur  and  dry  inorganic  min- 
eral matter. 

h.  This  paragraph  prescribes  the  cross-section  in  circular  mills, 
the  thickness  of  the  rubber  insulation,  the  minimum  resistance  in 
megohms  per  mile  and  the  dielectric  strength  for  the  various  sizes. 
For  No.  9  B.  &  S.  gage  the  area  is  13,090;  thickness.  V.u  in.;  mini- 
mum insulation  resistanse  900,  and  test  voltage,  alternating  current, 
4,000. 

The  test  for  insulation  must  be  made  upon  all  wire  without 
braiding,  and  after  48  hours  immersion  in  water  at  a  temperature 
of  from  65  to  75  deg.  F.  Tests  must  be  made  with  well  insulated 
batteiy  and  galvanometer,  with  not  less  than  150  volts,  and  reading 
must  be  taken  after  one  minute's  electrification.  The  test  voltage 
must  be  applied  to  the  completed  length  of  wire  after  the  insula- 
tion test  for  a  period  of  five  minutes,  using  alternating  current 
from  a  generator  and  transformer  of  ample  capacity. 

i.     The   rubber   insulation   must   be   protected   with   a   layer   of 


cotton  tape  thoroughly  filled  with  a  rubber  insulating  compound, 
and  lapped  one-half  its  width.  The  tape  must  not  adhere  to  the 
rubber  and  must  be  so  worked  on  as  to  insure  a  smooth  surface. 
The  outer  braid  must  consist  of  one  layer  of  closely  woven  cotton 
braiding  Vj,  in.  thick,  saturated  with  a  black,  insulating,  water- 
proof compound  which  shall  be  neither  injuriously  affected  by  nor 
have  injurious  effect  upon  the  braid  at  a  temperature  of  200  deg.  F. 

j.  Six  inch  sample  of  wire  with  cearetiilly  paraffined  ends  shall 
be  submerged  in  fresh  water  at  70  deg.  F.  for  a  period  of  24  hours. 
The  difference  in  weight  of  the  sample  before  and  after  submersion 
must  not  be  more  than  10  per  cent,  of  the  weight  of  the  sample 
before  submersion  less  the  weight  of  the  copper  and  vulcanized 
rubber. 

4.     Packing  and  shipping.     ... 

The  manufacturer  must  provide  at  his  factory  all  apparatus  and 
other  facilities  needed  for  making  the  required  tests,  and  give  free 
access  to  the  place  of  manufacture  and  opportunity  to  test  at  all 
necessary  times.     .     .     . 

The  committee  expects  to  be  challenged  for  its  suggestion 
that  a  compound  be  used  containing  nothing  but  Para  gum, 
sulphur  and  dry  inorganic  mineral  matter,  and  it  will  doubt- 
less be  claimed  by  many  that  the  life  of  the  insulation  will  be 
increased  by  the  admixture  of  a  certain  amount  of  bituminous 
matter,  or  mineral  wax.  The  admission  of  any  such  substance  ren- 
ders the  purchaser  powerless  to  determine  the  most  important  fact 
of  all,  namely,  whether  he  is  getting  30  per  cent,  of  a  fine  grade  of 
Para  gum  in  the  compound. 

Any  grade  of  Para  gum  permissible  in  a  high  grade  Insulation 
will  not  contain  more  than  1.5  per  cent,  of  resinous  extract  which 
may  possibly  increase  on  vulcanization  to  as  high  as  5  per  cent. 
This  much  in  a  compound  containing  30  per  cent,  of  gum  would 
yield  .30  of  5  per  cent,  or  1.5  per  cent,  as  the  total  percentage  of 
resinous  extract  in  the  compound.  Suggestion  has  been  made  that 
by  limiting  the  total  amount  of  extract  obtainable  by  acetone  and 
alchoholic  potash  to  5  per  cent,  of  the  compound  that  the  proper 
grade  of  insulation  would  be  insured.  But  the  admission  of  5  per 
cent,  of  extractive  matter  would  permit  the  use  of  a  lower  grade 
rubber  which  might  not  have  proper  lasting  qualities.  The  commit- 
tee is  inclined  to  seek  a  little  further  information  on  this  point  and 
have  some  tests  made. 

It  is  considered  by  some  that  the  amount  of  free  sulphur  in 
the  compound  is  highly  important  as  affecting  the  copper  and  as 
permitting  the  process  of  vulcanization  to  continue  under  the  action 
of  any  heat  to  which  the  finished  wire  may  be  subjected  in  use. 
The  committee  wishes  to  consider  the  value  of  this  factor  some- 
what further  before  making  a  definite  recommendation,  and  it  may 
be  that  the  dry  heat  test  suggested  may  be  of  some  service  in  de- 
termining the  effect  of  free  sulphur  as  well  as  in  detecting  readily 
the  presence  of  partly  combined  resinous  ingredients  of  low  melting 
point  when  chemical  facilities  are  not  at  hand. 

It  will  naturally  be  asked  "Why  are  so  many  tests  necessary?" 
and  the  answer  is  that  cheap  and  useless  compounds  can  be  made 
that  will  pass  almost  any  one  or  two  of  the  tests.  For  example, 
many  substances  could  be  introduced  to  give  a  high  insulation  re- 
sistance but  which  would  deteriorate  rapidly  in  service  and  the 
presence  of  which  can  easily  be  detected  by  the  tensile  strength 
of  the  insulation. 

These  and  many  other  points  lead  naturally  to  the  question 
as  to  how  the  purchaser  at  a  distance  from  the  wire  mills  is  to  be 
sure  that  his  specificaiions  are  being  lived  up  to.  They  must  either 
be  enforced  or  become  a  laughing  stock.  The  answer  is  that  where 
any  quantity  of  wire  is  purchased  the  buyer  should  either  send  his 
inspector  to  the  mills,  arrange  to  use  an  inspector  jointly  with  some 
other  road  or  roads,  or  employ  the  service  of  some  of  the  numerous 
inspection  agencies  or  bureaus,  who  make  a  specialty  of  testing 
electrical  material.  Almost  any  signal  engineer  may,  however,  at 
slight  expense  get  together  simple  apparatus  for  making  most  of 
the  tests  recommended  except  those  for  insulation  resistance,  and 
the  puncture  test.  These  latter  require  a  more  complicated  and 
expensive  equipment.     .     .     . 


Interurban  Electric  Railroads  in  California. 


Interurban  electric  railroad  development  in  California  has 
lately  been  making  big  strides.  San  Francisco.  Oakland,  Los  .4.n- 
geles,  Stockton.  Sacramento,  Napa,  San  Jose,  San  Bernardino. 
Santa  Cruz,  Bakersfield,  Nevada  City,  Grass  Valiey,  Marysville  and 
Fresno  are  each  the  center  of  a  system  whose  branches  are  being 
extended  into  the  surrounding  country.  In  many  cases  the  elec- 
tric lines  are  proving  formidable  competitors  in  interurban  pas- 
senger traffic  to  the  steam  railroads.  Indications  are  that  they  will 
shortly  carry  the  competition  into  freight  traffic  also.  Already  the 
Los  Angeles  lines  with  their  large  passenger  traffic  have  attempted 
to  enter  the  field  as  freight  carriers.  They  have  been  temporarily 
checked  by  a  suit  now  pending  in  the  courts  which  has  been 
brought  by  the   Southern   Pacific   Company  to   test  the  interurban 
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company's  rights,  under  its  franchise,  to  carry  freight.  A  series 
of  lines  centering  at  Stociiton  is  being  developed  expressly  for  the 
purpose  of  exploiting  the  rich  fruit  and  vegetable  producing  lands 
along  the  fertile  bottoms  of  the  lower  reaches  of  the'  Sacramento 
and  Sau  Joaquin  rivers,  for  the  transportation  of  their  products 
and  passengers  to  tidewater  and  to  the  markets  of  the  San  Fran- 
cisco bay  cities.  These  lines  will  be  of  very  great  value  to  the 
agriculturalists  of  this  region  as  they  will  save  the  present  long 
wagon  haul  to  the  river  landings  and  railroad  stations.  It  is  not 
at  all  improbable  that  in  time  every  interurban  electric  road  in 
the  state  will  become  a  freight  carrier,  for  their  franchises  all 
contain  a  clause  granting  the  right  to  carry  freight.  Applicants 
for  electric  railroad  franchises  in  California  have  always  demanded 
this  privilege  on  the  ground  that  it  is  essential  to  successful  opera- 
tion, because  without  it  they  would  be  unable  to  carry  on  their 
own  tracks  the  necessary  supplies  for  their  repair  shops  and  power 
houses  and  materials  for  keeping  their  wires  and  right-of-way  in 
repair.  As  this  right  is  granted  in  all  the  original  electric  line 
charters  it  is  probable  that  the  efforts  of  the  steam  railroad  com- 
panies to  restrict  the  electric  lines,  by  law,  to  passenger  traffic, 
will  fail. 

The  success  of  electric  railroads  in  California  has  been  greatly 
stimulated  by  using  water  power  from  the  high  ranges  back  from 
the  coast.  The  water  courses  on  the  western  slopes  of  the  Sierras 
have  proved  to  be  the  cheapest  sources  of  power  obtainable.  Great 
electric  power  plants  have  been  built  on  the  western  flank  of  the 
range  and  are  delivering  electric  energy  at  points  as  far  as  225 
miles  distant  from  the  point  of  generation,  and  this  at  a  less  cost 
to  the  consumer  than  power  could  be  produced  on  the  spot  from 
fuel  oil.  As  a  result  of  this  development  the  local  power  houses 
of  all  the  interurban  roads  have  been  closed  down  or  used  for 
other  purposes  and  current  for  the  operation  of  the  lines  is  drawn 
from  the  big  electric  power  transmission  lines.  The  Los  Angeles 
interurban  system,  the  largest  in  the  state,  gets  its  power  from 
the  Kern  river  plant.  110  miles  distant;  the  Oakland  system  ob- 
tains its  power  from  a  plant  on  the  South  Yuba  river,  140  miles 
away,  and  the  San  Jose  system  is  supplied  with  power  transmitted 
over  100  miles. 

Wherever  the  interurban  lines  have  come  into  direct  competi- 
tion for  passenger  traffic  with  the  steam  railroads  they  have  come 
oft  victors.  Last  May,  as  a  direct  result  of  the  competition  of  the 
Huntington-Hellman  interurban  lines,  25  regular  passenger  trains 
between  Los  Angeles  and  suburban  points  were  withdrawn  by  the 
Southern  Pacific  after  being  operated  at  a  loss  for  over  IS  months. 
The  points  reached  by  this  interurban  line  are  Whittier.  Santa 
Monica,  San  Pedro  and  Long  Beach,  the  last  three,  popular  water- 
ing places  and  ocean  shipping  points  and  all  having  a  very  large 
passenger  traffic.  Since  their  opening,  the  electric  lines  have  had 
practically  a  monopoly  of  this  traffic.  At  San  Francisco  a  new 
ferry  across  the  bay,  known  as  the  "Key  Route,"  popularly  sus- 
pected of  being  an  auxiliary  of  the  Atchison,  Topeka  &  Santa  Fe 
(although  this  has  been  repeatedly  denied)  has  enabled  the  San 
Francisco  &  San  Jose  interurban  line  to  deprive  the  Southern 
Pacific  of  the  bulk  of  its  North  Oakland.  Central  Oakland,  Berkeley 
and  Piedmont  passenger  traffic,  including  a  very  large  commuta- 
tion travel.  The  popular  belief  in  the  interest  of  the  Santa  Fe  is 
somewhat  justified  by  the  fact  that  the  San  Francisco  &  San  Jose 
line  connects  and  co-operates  with  the  Santa  Fe.  The  Southern 
Pacific's  monopoly  of  passenger  traffic  is  also  disturbed  or  threat- 
ened by  the  Ocean  Shore  Electric  Railroad,  a  double  track  line 
from  San  Francisco  to  Santa  Cruz,  as  well  as  by  a  proposed  ex- 
tension of  the  San  Jose  &  Los  Gatos  interurban  line  to  Santa 
Cruz,  a  projected  extension  of  the  Huntington-Hellman  system  from 
Los  Angeles  to  Oxnard,  Hueneme  and  Ventura,  and,  later,  possibly 
to  Santa  Barbara;  a  cross  country  extension  of  the  Nevada  City 
&  Grass  Valley  electric  line  to  Auburn,  Lincoln  and  Marysville, 
and  a  line  to  be  built  west  across  the  inner  coast  range  in  a  direct 
line  from  the  populous  settlements  in  the  fertile  Walnut  Creek 
and  San  Ramon  valleys  to  Oakland.  The  promoters  of  several  of 
these  projected  lines  make  no  concealment  of  the  fact  that  they 
intend  to  carry  freight.  The  Ocean  Shore  Electric  Railroad,  which 
is  incorporated  with  a  capital  of  $5,000,000,  has  been  surveyed  and 
right  of  way  secured  along  one  of  the  most  picturesque  routes  in 
the  state,  the  whole  being  in  close  proximity  to  the  sea  and  pass- 
ing through  Pescadero,  Half  Moon  Bay  and  other  good  sized  settle- 
ments which  have  hitherto  had  no  railroad.  It  is  intended  to  run 
trains  between  termini  on  a  one  hour  schedule.  The  Southern  Pa- 
cific trains  on  its  south  Pacific  Coast  branch  take  two  and  a  half 
hours  for  this  journey,  and  the  time  under  the  most  favorable 
circumstances  cannot  be  greatly  shortened.  Construction  on  the 
Ocean  Shore  line  is  now  in  progress. 

In  one  respect,  the  electric  lines  have  a  great  advantage  over 
their  rivals — they  can  build  into  districts  which  the  steam  lines 
are  prevented  from  reaching  by  the  topography  of  the  country.  For 
example,  the  Southern  Pacific  has  thus  far  been  unable  to  obtain 
a  route  with  feasible  grades  into  Lake  County.  These  high  grades 
are  no  serious  obstacle  to  electric  traction  and  an  extension  of 
the  Napa  Valley  &  Vallejo  electric  line  is  being  built  from  Napa 


to  Calistoga,  the  terminus  of  the  Southern  Pacific's  Napa  Valley 
Railroad,  and  thence  to  Lakeport,  Lake  County.  An  extension  also 
of  the  Petaluma  &  Santa  Rosa  electric  railroad  is  to  be  built  to 
Napa  and  thence  by  a  different  route  into  Lake  County. 

An  interesting  development  of  co-operation  between  steam  and 
electric  lines  is  to  be  carried  out  in  the  building  of  the  Western 
Pacific,  the  Gould  line  to  the  Pacific  coast,  on  which  construction, 
through  the  Feather  River  canyon,  is  about  to  be  begun.  Closely 
associated  with  this  company  are  a  number  of  electric  lines  which 
are  to  serve  as  feeders. 

At  the  rate  at  which  new  electric  railroads  are  now  being  pro- 
jected and  built,  California  will  in  a  few  years  be  well-served  by 
interurban  lines.  It  is  not  difficult  to  forecast  their  future.  Al- 
though at  present  widely  separated,  it  takes  no  expert  to  see  that 
they  are  parts  of  a  well  considered  railroad  chain  whose  ultimate 
development  includes  the  entire  state  from  the  Mexican  to  the 
Oregon  boundary.  Mr.  Henry  E.  Huntington's  association  with, 
many  of  them  is  so  clearly  defined  that  it  is  evidently  his  inten- 
tion to  develop  out  of  these  local  parts  a  continuous  network  of 
electric  lines  paralleling  every  steam  railroad  in  the  state  and 
entering  many  districts  which  the  steam  lines  do  not  reach,  with 
the  possibility  of  a  through  electric  line  from  one  end  of  the  state 
to  the  other. 


Signal  Lamps  and  Long  Time  Burners.' 


To  test  the  efficiency  of  lamps,  burners,  reflectors  and  oils, 
experiments  were  made  with  lamps  furnished  by  Adams  &  West- 
lake,  the  Dressel  Railway  Lamp  Works,  and  the  Armspear  Manu- 
facturing Company.  The  representatives  of  these  firms  assisted 
in  making  the  tests.  Signal  and  switch  lamps  are  now  of  much 
better  quality  than  they  were  a  few  years  ago.  Solder,  which  got 
loose,  has  been  abandoned,  and  lamps  are  riveted.  Steel  is  used 
instead  of  tin  plates,  and  the  openings  for  ventilation  have  been 
rearranged  so  as  to  guard  against  extinguishment  by  wind  on  the 
one  hand  and  by  lack  of  ventilation  on  the  other.  By  the  use  of 
a  perforated  cylinder  and  a  cone  the  accumulation  of  moisture  is 
more  or  less  completely  prevented.  The  question  whether  the 
standard  makes  of  lamps  would  work  well  with  the  long  time 
burners  has  been  settled  in  the  affirmative. 

Experiments  were  made  to  test  the  ventilation  of  lamps.  Plac- 
ing the  lamps  against  a  wall,  air  was  blown  against  them  from  a 
one-inch  hose  eight  feet  away,  with  a  pressure  of  30  to  80  lbs. 
The  nozzle  of  the  hose  was  gradually  carried  nearer  to  the  lamp 
until  the  light  was  extinguished,  but  some  of  the  lamps  ventilated 
at  the  top  could  not  be  blown  out. 

To  determine  the  efficiency  of  the  long-time  burner  as  a  signal 
light,  using  different  colors,  tests  were  made  in  the  evening  of 
November  29  on  the  Lehigh  Valley  Railroad,  20  miles  east  of 
Buffalo.  The  longest  possible  range  was  2. OS  miles  and  at  this 
distance  all  of  the  tests  with  red  glasses  showed  the  light  to  be 
very  good.  The  greens  were  good  at  that  distance,  but  the  yellows 
could  not  be  seen  more  than  1.05  miles.  Lenses  of  two  sizes  were 
used.  4i.>  in.  and  5%  in.,  with  no  appreciable  difference.  Further 
tests  of  the  lights  with  red  glasses  were  made  the  next  night  at  a 
distance  of  3.31  miles,  at  which  the  light  was  clearly  defined.  On  a 
tangent  2  1-3  miles  long,  near  Sayre.  some  tests  were  made  with 
standard  semaphore  lamps  in  a  heavy  rainstorm  to  show  the 
benefit  or  otherwise  of  reflectors.  The  lights  were  clearly  defined 
in  all  cases,  but  were  better  when  the  reflectors  were  used. 

In  June  and  July  last  various  burners  were  subjected  to  photo- 
metric tests,  with  and  without  lenses  and  reflectors.  All  the  flames 
were  adjusted  to  a  height  of  %  in.  A  one-day  burner,  flat  wick, 
with  a  naked  flame,  gave  1.48  candle-power.  Long-time  burners, 
without  reflectors,  all  burners  removed  from  lamps,  chimneys  re- 
tained in  place,  gave  from  0.2S  to  0.35  c.  p.  Long-time  burners 
with  one-way  reflectors  gave,  with  spherical  reflectors,  from  0.41 
to  0.43  c.  p.;  with  parabolic  reflectors,  0.83  c.  p.  In  standard  sema- 
phore lamps,  with  4i-.  in.  and  5  in.  lenses,  of  3  in.  and  312  in.  focus 
and  one-way  reflectors,  long-time  burners  gave  from  29  to  35  c.  p. 
With  four-way  reflectors  the  efficiency  of  the  light  was  much  less. 
A  number  of  comparisons  between  one-day  and  long-time  burners 
showed  the  long-time  burners  to  give  40  to  45  c.  p.,  while  the  one- 
day  burners  gave  from  52  to  70  c.  p.  In  some  duration  tests,  one 
long-time  burner  burnt  5  days  23  hours,  giving,  with  parabolic  re- 
flecor.  33  c.  p.  at  the  start  and  28  c.  p.  4  days  and  20  hours  after- 
ward. Another  giving  21  c.  p.  at  the  start  gave  17  c.  p.  4  days  and 
10  hours  afterward. 

A  glass  reflector  furnished  by  Adams  &  Westlake  was  found 
superior  to  any  other  kind  of  reflector  tested. 

The  committee  made  some  tests  of  oil.  but  did  not  finish  its 
experiments.  With  nine  lamps  equipped  with  long-time  burners 
the  time  required  to  consume  16  oz.  of  oil  was  from  112  to  180 
hours.     The  saving  which  can  be  made  by  using  long-time  burners 

•.Abstract  of  the  report  of  Committee  No.  12.  T.  C.  Unspnlierg.  Chair- 
man, made  to  the  Railway  Signal  Association,  at  its  annual  meeting  at 
Niagara   Falls,  Oct.  10-12. 
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is  shown  by  the  following  report  from  a  division  having  171  miles 
double  and  158  miles  of  single  track.  The  figures  are  taken  from 
records  of  the  last  12  months  that  the  one-day  lamps  were  in 
service  and  compared  with  the  last  fiscal  year,  long-time  burners 
being  in  use. 

Material. 
No.  Oil,  Wicks,      Waste,  Chim- 

Kind.  lamps.  gals.  gross.  lbs.         Burners,      neys. 

One-day  burner 803  17,690  3(i  1,789  411 

Long-time  burner 817  8,141  11  581  98  43S 

Comparative  Cost. 

Material.  Labor.  Total. 

One-day  burner $1,991.11  ?14,534.96  ?16..5i;i).07 

Long-time  burner 900.28  7,072.30  7,972.58 

Saved  by   long-time  burner.      $1,090.83  $7,462.66  $8,553.49 

Average    cost    per    year — one-day    burner,    $20.58 ;      long-time   burner,   $9.76. 

The  committee  presents  a  brief  code  of  rules  for  the  care  of 
lamps.  One  of  the  requirements  is  that  the  lamp  man  shall  cover 
his  district  at  least  twice  a  week,  and  one  recommendation  is  that 
soft  paper  be  used,  rather  than  cotton  waste  or  cloth,  for  cleaning 
lenses  and  reflectors. 

The  committee  concludes  that  lamps  should  be  made  of  steel 
and  that  the  top  draft  is  decidedly  preferable  because  with  it  no 
moisture  gathers  on  the  inside  of  the  lamp.  In  recommending  the 
long-time  burner  the  committee  says  that  in  all  of  the  tests  made 
the  lenses  were  completely  filled  by  the  light  from  a  ''s-iu.  flame. 
In  practice,  however,  the  flame  may  be  made  higher,  perhaps  lli  in. 
All  of  the  lights  gave  good  red  and  green  signals  at  two  miles,  and 
good  yellow  signals  at  one  mile.  The  long-time  burner  will  give 
efficient  service  for  four  days;  and  this  is  especially  true  if  the 
glass  reflector  is  used.  The  men  to  take  care  of  lamps  should 
be  selected  with  care,  and  educated  to  study  the  lamps  in  their 
charge  so  as  to  be  able  to  anticipate  trouble. 


begun  at  both  ends  at  once.  There  is  very  heavy  work  on  the  road, 
and  many  bridges,  for  though  there  is  little  rain,  when  it  comes  it 
comes  in  torrents.  The  railroad  may  be  said  to  be  a  competitor  of 
many  of  ours,  for  a  chief  reason  assigned  for  building  it  is  to  en- 
courage cotton-growing  in  the  Soudan,  by  giving  a  cheap  outlet  to 
the  sea. 


Dump  Car  for  the  Panama  Canal. 


The  accompanying  illustration  from  a  photograph  shows  a 
sample  dump  car  of  the  King-Lawson  type  which  has  been  built  by 
the  Middletown  Car  Works,  Middletown,  Pa.,  for  tl»e  Isthmian  Canal 
Commission,  and  will  be  shipped  to  Panama.     The  car  will  be  thor- 


Crop  Export  Movement. 


In  the  movement  of  the  surplus  crops  of  the  United  States  for 
export  there  are  features  of  much  concern  to  competitive  ports,  to 
the  railroads,  to  steamship  companies,  and  to  the  producers  and 
handlers.  An  examination  of  the  various  problems  involved  is  con- 
tained in  a  bulletin  recently  issued  by  the  Department  of  Agricul- 
ture, by  Frank  Andrews,  transportation  expert,  entitled  "Crop 
Export  Movement  and  Port  Facilities." 

The  proportion  of  cotton,  wheat,  flour,  and  corn  exported  from 
Atlantic  ports  decreased  during  the  21  fiscal  years  ending  in  1904, 
while  the  percentages  exported  from  Gulf  ports  increased.  The 
Gulf  exported  44  per  cent,  of  the  total  cotton  exports  of  the  United 
States  during  1884-1888  and  60  per  cent,  in  1905,  while  the  Atlantic 
seaboard  exported  55  per  cent,  in  1884-1888  and  only  34  per  cent,  in 
1905.  In  the  wheat  trade  the  Atlantic  ports  share  declined  from  59 
per  cent,  during  1884-1888  to  20  per  cent  in  1904.  and  the  Gulf  ports 
increased  their  exports  from  2  per  cent,  to  55  per  cent,  during  the 
same  time.  The  Gulf  exported  12  per  cent,  of  the  wheat-flour  exports 
in  1904,  a  large  relative  increase  over  previous  years. 

No  comparison  is  made  with  the  first  part  of  1905  because 
on  account  of  railroad  rate  wars  and  the  small  wheat  crop 
it      was     an      abnormal      year.  The    percentage    of    the    corn 

export  trade  handled  by  the  Atlantic  ports  and  by  the  Gulf 
ports  changed  but  little  during  the  period  1884-1904.  but  in  1905 
the  Gulf  ports  gained  materially.  The  abnormal  conditions  in  the 
export  grain  trade  during  the  fiscal  year  1905  were  marked  by  a 
drop  in  the  percentage  of  wheat  exported  from  the  Gulf  ports  from 
55  per  cent,  in  1904  to  1  per  cent,  in  1905,  and  by  the  rise  in  the 
exports  of  corn  from  those  ports  from  16  per  cent,  to  29  per  cent, 
during  the  same  time. 


KIng-Lawson   Dump  Car  for  the  Panama  Canal. 

oughly  tested  for  its  adaptability  to  work  on  the  Panama  Canal.  During  the   21   years  ending  with  1905,  the  Atlantic  and   Gulf 

It  has  a  capacity  of  80,000  lbs.,  is  built  entirely  of  steel  and  will  ports  together  handled  from  94  to  99"  per  cent,  of  the  exports  of 

dump  on  either  side  of  the  track.     The  light  weight  is  53,000  lbs.  cotton  and  from  87  to  91  per  cent,  of  the  corn  exported;  but.  in  the 

Ten  of  these  cars  are  now  in  service  on  the  Lackawanna  handling  wheat  and  flour  trade,   a   considerable  amount  was  exported  from 

all  sorts  of  material.     They  have  been  tested  with  rock,  sand,  clay,  the  Pacific  coast.     In   1905  only  6  per  cent,  of  the  wheat  exported 

earth,  pig  iron,  iron  ore  and  ingots,  and  so  far  have  not  developed  went  from  Atlantic  and  Gulf  seaports,  while  the  Pacific  coast  cities 

any  failures.     One  of  these  cars,  the  first  which  was  built,  has  a  handled   92    per   cent.      Of   the   wheat   flour    exported    in    1905   the 

capacity  of  only  50,000  lbs.,  but  the  other  nine  are  all  of  80.000  lbs.  Atlantic  and  Gulf  ports  shipped  60  per  cent.,  the  Pacific  ports  35 

capacity.     The  body  is  dumped  by  two  inclined  air  cylinders  placed  per   cent.,   and    5    per    cent,   was  exported    across   the    border   into 

under  the  floor  on  each  side  of  the  center  sills.  Canada  and  Mexico. 

The  two  groups  of  Atlantic  and  Gulf  ports  are  compared  in  the 

following  statement  of  the  percentages  of  the  national  exports  pass- 

The  Railroad  from  the  Red  Sea  to  the  Atbara.  jjjg  through  them: 

About  a  year  ago  work  was  begun  on  a  railroad  in  upper  Egypt  years  ending               Iti^n-"""      '  Iti^^^**'      '  Itlan- *'""^'"  ItUn""^"       ' 

from  the  Red  Sea  to  the  Nile.     Little  has  been  said  about  it.  but  it  .Tune  30—                  tic.      Gulf.       tic.      Gulf.      tic.      Gulf.       tic.      Gulf. 

is  now  reported  that  about  180  miles  of  track  have  been  laid,  leaving    ^,,84.1888 ^55''- ^44""   ^l-g^-P^"-   P|^^«- P"^<-t-   Per  ct.  Per_ct. 

about  130  to  complete  the  road,  whose  Red  Sea  terminus  is  not  at    18891893 52        47         53  9         81  1  74        13 

Suakim,  which  has  always  been  the  port  from  which  caravans  have  1^9^1903!!'. .'.'.'.'.'.'.     37        60         47        22          74          6         75        16 

crossed  to  Khartum,  but  at  a  point  30  miles  further  north,  where  a     1904 33        6.=i         20        55         63        12         74        16 

better  harbor  is  being  built.    This  has  been  called  Barud,  but  will  be     ^^^'^ ^*        ^"^  5  1         53  7         59        29 

named  Port  Soudan.    Thence  the  road  pursues  a  southwesterly  direc-  In  1904  nearly  one-fourth  of  the  cotton  crop  of  the  United  States 

tion  to  the  point  where  the  Atbara  falls  into  the  Nile.     Work  was  was  produced  in  Texas,  and  more  than  one-half  in  Texas,  Mississippi 
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and  Georgia.  Much  of  the  cotton  raised  in  Mississippi  reaches  New 
Orleans  and  Memphis,  and  some  goes  to  Mobile  and  Savannah. 
The  leading  primary  market  for  Georgia  cotton  is  Savannah,  while 
Galveston  receives,  in  addition  to  a  large  share  of  the  Texas  crop, 
considerable  quantities  from  the  Indian  Territory  and  Oklahoma. 
More  than  .'),OUO,liOO  bales  were  shipped  to  Galveston,  New  Orleans, 
and  Savannah  during  the  crop  year  ending  August  31,  1904,  and 
these  three  cities  exported  during  the  corresponding  fiscal  year 
nearly  three-fourths  of  the  total  exports  of  cotton  from  the  United 
States. 

Most  of  the  surplus  wheat  of  the  United  States  is  produced  in 
the  country  lying  west  of  the  Mississippi  river,  north  of  Oklahoma, 
and  east  of  the  Rocky  Mountains.  Owing  to  the  great  quantity  of 
flour  manufactured  in  Minneapolis,  the  receipts  of  wheat  at  that 
city  are  larger  than  those  of  any  other  in  the  United  States.  In 
1904  they  amounted  to  87,000,000  bushels.  In  the  same  year  the 
receipts  of  wheat  at  Kansas  City  were  39,000,000  bushels;  at  Duluth, 
27,000,000;  at  Buffalo.  26.000,000;  and  at  Chicago,  24.000,000. 

The  greater  part  of  the  corn  crop  of  the  United  States  is  pro- 
duced in  the  Mississippi  Valley  south  of  the  lower  limits  of  the 
Great  Lakes  and  the  southern  boundaries  of  Minnesota  and  South 
Dakota,  and  north  of  the  Ohio  river  and  the  northern  boundaries 
of  Arkansas  and  Oklahoma.  The  production  of  this  region,  to- 
gether with  the  crop  of  Texas,  amounted  in  1904  to  1,574,000,000 
bushels.  In  1902,  1903,  and  1904  Illinois  was  the  leading  state  in 
the  production  of  corn,  Iowa  second. 

Corn  appears  in  the  export  trade  of  the  United  btates  in  the 
form  of  grain  and  also  as  an  element  of  value  in  live  stock  and 
animal  products.  The  practice  of  farmers  in  sending  their  corn  to 
market  "on  the  hoof"  explains  the  great  difference  between  the 
quantity  of  corn  harvested  and  the  quantity  received  in  the  form  of 
grain  at  the  various  inland  trade  centers.  The  leading  primary 
market  for  corn  is  Chicago,  and  during  the  six  years  ending  with 
1904  an  average  of  101,000,000  bushels  of  corn  per  annum  was  re- 
ceived there.  This  was  more  than  the  combined  receipts  at  Buffalo, 
St.  Louis,  Peoria.  Kansas  City  and  Cincinnati.  The  total  receipts 
of  corn  at  all  these  six  trade  centers,  although  amounting  to 
nearly  200,000,000  bushels,  equaled  only  8  per  cent,  of  the  corn  crop 
of  the  United  States. 

The  cost  of  exporting  a  500-lb.  bale  of  cotton  from  the  interior 
of  Texas  to  Liverpool,  via  Galveston,  is  estimated  at  $6,  including 
freight  charges,  insurance,  office  expenses,  and  minor  charges.  The 
cost  of  exporting  a  bale  from  the  interior  of  Alabama  via  Mobile 
to  Liverpool,  was  estimated  in  1897  to  be  $7.89,  and  in  1840  to  be 
$18.15.  It  is  also  estimated  that  the  charges  for  shipping  a  bushel 
of  wheat  by  rail  from  Buffalo  to  New  York  amount  to  about  6.12 
cents,  allowing  5  cents  for  freight,  0.625  cent  for  weighing,  0.15 
cent  for  elevator  charges,  0.15  cent  for  trimming,  and  0.22  cent  for 
insurance. 

Although  New  York's  relative  importance  as  a  port  from  which 
agricultural  p-ouucts  are  exported  is  diminishing,  it  is,  neverthe- 
less, the  third  port  of  the  world  in  the  value  of  all  exports  and  im- 
ports, being  surpassed  only  by  London  and  Liverpool.  During  the 
fiscal  year  1904,  61  per  cent,  of  the  imports  and  34  per  cent,  of  the 
domestic  exports  of  the  United  States  passed  through  New  York, 
and  the  total  value  of  all  classes  of  its  foreign  trade  exceeded 
$1,160,000,000. 

Certain  characteristics  of  foreign  trade  in  farm  products  per- 
tain to  each  prominent  American  and  Gulf  port.  About  one-half 
of  the  wheat  and  cattle  exported  from  Canada  via  the  United  States 
passes  through  Portland.  Me.  During  the  fiscal  year  1905,  18,514 
Canadian  cattle  and  2,531,449  bushels  of  Canadian  wheat  were  ex- 
ported through  this  port.  Boston's  exports  consist  chiefly  of  grain, 
flour,  cotton,  cattle,  and  meat,  and  include  nearly  two-fifths  of  the 
exported  fresh  beef.  In  1904  Philadelphia  exported  $9,000,000  worth 
of  meat  and  meat  products,  $8,000,000  worth  of  flour,  $4,000,000  worth 
of  cattle,  and  $4,000,000  wortij  of  corn.  Baltimore's  exports  of  flour 
in  1904  amounted  to  $12,000,000;  of  lard,  $8,000,000;  tobacco,  $8,000,- 
000;  corn,  $6,000,000;  cattle.  $6,000,000;  and  cotton.  $5,000,000.  The 
leading  farm  products  exported  from  Newport  News  that  year  were 
flour,  $4,000,000:  cattle,  $3,000,000;  and  corn,  lard,  tobacco",  and  cot- 
ton, about  $1,000,000  each.  Norfolk's  leading  exports  were  lard, 
flour,  tobacco  and  cattle.  Cotton  made  up  $18,780,288  out  of  $19,- 
085,221  for  all  exports  at  Wilmington,  N.  C,  in  1904.  The  cotton 
exports  from  Charleston,  S.  C,  that  year  were  valued  at  $2,300,- 
172,  and  all  other  exports  at  $30,503.  At  Savannah  and  Pensacola, 
also,  cotton  is  the  chief  product  exported.  Between  Hampton  Roads 
and  New  Orleans,  no  other  city  exports  so  great  a  variety  of  articles 
as  Mobile,  yet  about  one-half  the  value  of  exports  in  1904  was  in 
cotton  and  one-eighth  in  grain  and  flour.  New  Orleans  and  Galves- 
ton are  the  leading  cotton  ports  and  are  coming  to  be  among  the 
first  in  the  export  of  grain. 


date,  the  number  of  the  train,  the  number  of  pieces  of  baggage, 
the  number  of  tickets  presented  with  the  baggage,  the  destination, 
the  route,  the  total  weight,  the  excess  weight,  and  the  amount  paid." 


The    National    Machine   Tool    Builders'   Association. 


The  fourth  annual  convention  of  the  National  Machine  Tool 
Builders'  Association,  was  held  at  the  Hoffman  House,  New  York 
City,  October  16  and  17.  This  association  consists  of  45  members, 
as  follows: 

The  Hendev  Machine  Co Torrington,  Conn. 

B.  P.  Barnes  Co Kockford,   111. 

Detrick  &  Harvey  Machine  Co Baltimore,   Md. 

Baush  Machine  Tool  Co Springtteld,  Mass. 

P.  Blaisdell  &  Co Worcester,  Mass. 

Draper  Machine  Tool  Co 

Prentice  Bros.   Co "  *' 

F.  B.  Reed  Co 

Whitcomb  Manufacturing   Co " 

Woodward  &  Powell   Planer  Co "  " 

Norton   Emery   Wheel   Co 

Stockbridge    Machine   Co "  " 

C.  E.  Sutton  Co Toledo,  Ohio 

Flather  &  Co.,  Inc.    Nashua,  N.  H. 

Mark  Flather  Planer  Co Nashua,  N.   H. 

Binsse   Machine   Co Newark,  N.    J. 

Gould  &  Eberhardt Newark,  N.  J. 

W.  P.  Davis  Machine  Co Rochester,  N.  Y. 

W.  A.  Wilson  Machine  Co Rochester,  N.  Y. 

The  American  Tool  Works  Co Cincinnati,  Ohio 

Bradford  Machine  Tool  Co 

Bickford  Drill  &  Tool  Co 

Cincinnati   Milling  Machine  Co 

Cincinnati   Planer  Co 

Cincinnati   Shaper  Co "  " 

Dietz  Machine  Tool  Co 

Fosdick  Machine  Tool  Co " 

Greaves.  Kinsman  &  Co "  " 

Lodge  &  Shipley  Machine  Tool  Co "  " 

R.   K.   Leblond  Machine  Tool  Co "  " 

The  King  Machine  Tool  Co " 

The  Queen  City  Machine  Tool  Co "  " 

Rahn,  Mayer  Carpenter  Co "  " 

Schumacher   &    Boye    "  " 

John  Steptoe  Shaper  Co "  " 

Hamilton  Machine  Tool  Co Hamilton,  Ohio 

Springfield  Machine  Tool  Co Springfield, 

Owen  Machine  Tool  Co •'  '• 

Fairbanks    Co " 

Jones  &  Lamson  Machine  Co Springfield,  Vt. 

The  Ridgway  "Machine  Tool  Co Ridgway,   Pa. 

G.  W.  Fifleld   Lowell,  Mass. 

Windsor  Machine  Co Windsor,  Vt. 

Builders"   Iron  Foundry    Providence.  R.   I. 

Bullard  Machine  Tool  Co Bridgeport,  Conn. 

The  opening  session  was  devoted  to  the  reading  of  the  min- 
utes of  the  last  meeting,  reports  of  standing  committees,  and  a 
discussion  of  general  trade  conditions.  Immediately  after  the  morn- 
ing session  the  members  of  the  association  and  a  number  of  in- 
vited guests  were  tendered  an  excellent  luncheon  by  the  American 
Machinist.  The  afternoon  session  was  devoted  to  unfinished  busi- 
ness and  to  the  report  of  the  committees  on  motor  drive  and  on  the 
apprenticeship  system.  An  address  was  also  given  by  Charles  A. 
Moore  on  the  Conditions  and  Possibilities  of  Trade. for  American 
Machine  Tools  Abroad.  No  definite  conclusions  were  arrived  at  in 
regard  to  motor  drive,  the  report  on  this  subject  being  referred 
back  to  the  committee.  The  Tuesday  morning  session  (October 
17)  was  devoted  to  unfinished  business  and  to  an  address  by  Fred 
J.  Miller  on  Government  Manufacturing.  After  the  election  of  of- 
ficers and  the  selection  of  the  next  place  of  meeting,  the  convention 
adjourned.  The  following  officers  were  elected  for  the  coming  year: 
President,  E.  M.  Woodward;  First  Vice-President,  William  Lodge; 
Second  Vice-President,  William  P.  Davis;  Secretary,  P.  E.  Mon- 
tanus;  Treasurer,  F.  E.  Reed.  The  next  meeting  of  the  association 
will  be  held  at  Atlantic  City. 


The  Y.  M.  C.  A.  at  Detroit. 


A  Berlin  station  official  proposing  a  substitute  for  the  present 
method  of  shipping  passenger's  baggage  in  Germany,  enumerates  as 
follows,  the  clerical  work  now  required,  after  the  baggage  has  been 
weighed  and  labeled:   "The  clerk  fills  in  on  the  baggage  receipt  the 


The  National  Convention  of  Railroad  Young  Men's  Christian 
Associations,  held  at  Detroit,  September  28-October  1,  was  attended 
by  1,437  delegates,  representing  212  associations,  including  some 
in  Mexico,  British  Columbia  and  Nova  Scotia.  On  Sunday  evening 
51  meetings  were  held,  mostly  in  churches,  and  the  aggregate  at- 
tendance was  12,000.  About  1.300  men  took  part  in  these  51  meet- 
ings. At  one  midday  meeting  the  workmen  in  a  large  number  of 
shops  and  factories  were  invited,  and  about  9,000  attended.  Relig- 
ious activity  has  been  so  stimulated  in  Detroit  that  it  is  said  meet- 
ings will  be  continued  in  the  shops  and  factories. 

One  of  the  speakers  at  the  conference  was  President  George  W. 
Stevens,  of  the  Chesapeake  &  Ohio,  who  said:  "We  carry  3.500,000 
passengers  and  43.000,000  tons  of  freight  a  year,  and  last  year  lost 
but  two  employees  and  not  one  passenger's  life.  I  give  large  credit 
for  this  condition  to  the  influence  of  the  Young  Men's  Christian 
Association."  Other  speakers  were  General  Manager  Garrett,  of 
the  Queen  &  Crescent;  Hon.  Leslie  M.  Shaw,  Secretary  of  the  Treas- 
ury, and  Miss  Helen  M.  Gould.  Miss  Gould's  latest  gift  to  the 
Y.  M.  C.  A.  is  the  sum  of  $150,000  for  a  building  for  the  railroad 
association  in  St.  Louis.  The  212  associations  represented  now 
have  a  membership  of  74,000  and  a  daily  attendance  of  34.000;  stud- 
ents in  educational  classes,  2,664;  in  Bible  classes,  4,183.  One  short 
road  contributed  $30,000  last  year  for  the  maintenance  of  asso- 
ciations. 
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The  Travis  Rail  Loader  and  Unloader. 


The  accompanying  illustrations  show  an  effective  device  de- 
signed by  O.  J.  Travis,  Superintendent  Bridges  and  Buildings,  of 
the  Colorado  &  Southern,  for  loading  and  unloading  rails  on  and 
off  of  cars.  The  machine  as  shown  is  equipped  with  a  turntable 
center  so  that  the  boom  can  be  swung  completely  around,  enabling 
it  to  unload  rails  from  either  end  of  the  car.  The  device  is  carried 
over  the  road  on  an  ordinary  Hat  car  and  is  especially  useful  for 
unloading  rails  from  coal  cars,  in  which  case  trestles  or  horses  are 
placed  in  the  coal  cars.  Skids  are  then  used  to  run  the  loader  from 
the  flat  car  to  the  trestles,  which  must  be  of  sufficient  height  to 


of  a  protection  tariff  in  his  "National  System  of  Political  Economy," 
the  seventh  edition  of  which  was  issued  in  1877.  He  for  a  time  edited 
a  "Railroad  Journal"  in  Germany. 


Application  of  Gas  Power  to  Electric  Railway  Service. 


In  a  paper  read  before  the  American  Street  Railway  Associa- 
tion at  its  recent  convention  in  Philadelphia,  Mr.  J.  R.  Bibbins 
presented  an  argument  in  favor  of  the  gas  engine  as  a  motor  for 
electric  railway  plants. 

He  maintained  that  the  uniformity  of  turning  moment  and 
speed  regulation  are  as  well  suited  to  both  D.  C.  and  A.  E.  gen- 
erator driving  as  the  standard  cross-compound  steam  engine. 

At  the  same  time  it  is  probable  that  the  future  of  the  gas 
engine  in  its  general  application  depends  largely  upon  the  develop- 
ment of  a  producer  system,  especially  suited  to  the  use  of  a  low 
grade  bituminous  coal.  Anthracite  producers  have  already  reached 
a  high  state  of  perfection,  are  reasonable  in  price,  simple  to  operate 
and  are  usually  unencumbered  with  much  auxiliary  apparatus. 
They  do  not  deteriorate  rapidly,  and  generally  show  an  efficiency 
considerably  higher  than  the  best  steam  boiler  and  furnace,  viz., 
75-80  per  cent. 

The  ideal  bituminous  producer  is  yet  to  come,  viz.,  one  in 
which  the  volatiles  are  completely  converted  into  fixed  gases  with- 
out serious  loss  and  without  complication  of  the  operating  system. 
There  are  a  number  of  makes  now  on  the  market  intended  to  be 
used  with  bituminous  coal,  but  when  the  gas  is  to  be  used  in  engines 
they  are  attended  with  special,  and  often  complex,  cleaning  ap- 
paratus for  the  removal  of  suspended  impurities.  The  efficiency 
of  bituminous  systems  is  also  generally  lower  than  anthracite,  not 


The  Travis  Rail  Loader  and  Unloader. 


allow  the  unloader  to  clear  the  closed  end  of  the  coal  car.  By 
placing  the  loader  on  the  trestles  in  the  car,  rails  are  just  as  readily 
loaded  and  unloaded  from  coal  cars  as  they  are  from  flat  cars.  The 
movement  of  the  two  booms  is  independent  of  each  other  and  the 
rails  can  be  picked  up  and  unloaded  on  both  sides  of  the  track  at 
the  same  time.  It  is  claimed  that  this  machine  will  do  more  work 
in  a  given  time  with  six  men  than  can  be  accomplished  in  the  ordi- 
nary way  with  the  average  unloading  gang  of  40  men,  and  do  it  in 
a  better  and  safer  manner.  Being  mounted  on  standard  gage  trucks, 
this  machine  can  also  be  used  at  wrecks  for  pickin&  up  coal,  coke, 
grain,  timber,  etc.  It  can  also  be  used  to  load  coal  in  storage 
yards.  If  desired,  it  can  readily  be  transferred  to  narrow  gage 
trucks,  and  it  is  not  confined  to  shoit  lifts,  as  it  can  reach  the  load 
no  matter  where  located,  providing  that  it  is  within  a  reasonable 
distance. 


Friedrlch  List. 


Recently  a  monument  to  Friedrlch  List  was  unveiled  near  Stutt- 
gart, in  memory  of  his  labors  for  the  establishment  of  a  German 
railroad  system.  List  was  not  always  so  honored  there;  for  he  came 
to  America  under  sentence  of  banishment,  after  a  term  in  prison. 
He  lived  for  some  time  in  the  Pennsylvania  anthracite  regions  and 
was  interested  in  the  Tamaqua  &  Port  Clinton  Railroad,  opened  in 
1831,  one  of  the  earliest  railroad  projects  there,  and  when  he  re- 
turned to  Germany  he  gave  his  life  chiefly  to  advocating  railroad- 
building  there.  Under  President  Jackson  he  was  for  a  time  United 
States  Consul  in  Leipsic,  and  he  was  the  most  active  promoter  of 
what  became  the  Leipsic  &  Dresden  Railroad.  He  also  planned  rail- 
roads in  France,  Belgium  and  elsewhere,  but  became  so  disheartened 
that  he  committed  suicide  in  1846.    List  is  also  noted  as  an  advocate 


only  owing  to  the  fact  that  some  of  the  valuable  distillates  are 
lost,  but  on  account  of  the  distillation  of  volatile  matter  requir- 
ing heat  for  its  accomplishment.  Present  types,  however,  some- 
times exceed  70  per  cent,  efficiency,  which  rivals  that  of  the  best 
boiler  plant. 

In  actual  running,  fuel  consumption,  gas  power  presents  its 
most  striking  advantage  over  steam.  It  is  difficult  to  obtain  sta- 
tistics truly  comparative  in  every  respect.  Some  data,  trustworthy 
in  the  aggregate,  are  available  from  the  tests  conducted  during  the 
past  year  at  St.  Louis  by  the  United  States  Government. 

The  most  remarkable  result  is  that  the  poorest  grade  coals  and 
even  lignites  are  entirely  suitable  for  producer  work.  Thus,  Mon- 
tana, North  Dakota  and  Texas  lignites,  averaging  only  8,242  B.t.u. 
per  pound  (11.400  dry)  yielded  a  gas  of  169  B.t.u.  per  cubic  foot, 
a  gross  producer  efficiency  of  66  per  cent.,  and  a  duty  of  2.5  lbs. 
per  k.w.h.  dry,  or  3.6  lbs.  per  k.w.h.  as  fired.  The  best  coals  (West 
Virginia)  gave  an  actual  duty  of  1.57  lbs.  per  k.w.h.,  and  the 
poorest  3%  to  4^;.  lbs.  as  fired.  The  average  of  the  17  tests  showed 
a  plant  duty  of  2.2  lbs.  per  k.w.h.  dry.  or  2.5  lbs.  as  fired. 

Taking  a  common  heat  value  for  average  bituminous  coal  13,000 
B.t.u.  per  pound,  we  observe  that  the  plant  duty  is  less  than  2 
lbs.  per  k.w.h.  with  gas  and  5^2  Ihs.  with  steam. 

Passing  to  some  of  the  practical  points,  a  producer,  if  pro- 
vided with  an  automatic  blast  control,  may  be  made  almost  in- 
stantly responsive  to  variations  in  demand  for  gas. 

Although  producers  have  been  designed  and  successfully  oper- 
ated without  a  gas  holder,  the  especially  severe  condition  of  heavy 
railroad  work  prescribes  storage  capacity  at  some  part  of  the 
system,  and  electric  storage  is  evidently  the  most  desirable,  as  it 
relieves  the  machinery  of  the  wear  and  tear  of  fluctuating  loads. 

In   the   matter   of   labor   it   is   maintained   that  the   cost   in  a 
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steam  plant  should  be  greater  than  in  a  gas  plant  of  the  same 
grade,  though  figures  are  not  available  by  which  it  can  be  defi- 
nitely proven.  In  oil  consumption  two  500  k.w.  gas  plants  at 
Franklin  and  Bradford,  Pa.  (each  consisting  of  five  Westinghouse 
vertical  enclosed  type  engine  units),  average  through  the  year  less 
than  half  a  gallon  per  unit  day,  at  a  total  cost  of  under  seven 
cents   (.0032  gallons  per  h.p.  day). 

Maintenance  expense  is  frequently  thought  to  be  excessive  in 
a  gas  station.  When  this  is  so  we  may  look  for  faulty  operation 
or  design  of  the  plant.  Recent  data  from  the  station  at  Bradford, 
Pa.,  shows  what  may  be  accomplished  when  the  equipment  is  prop- 
erly operated.  The  plant  is  in  its  seventh  year  of  service;  yet  the 
average  cost  of  repairs  on  the  engines  for  the  last  two  years  was 
$92.70  per  year,  11.6  cents  per  h.p.  year,  or  .0125  cents  per  k.w.h. 
generated. 

The  present  exhaust  valves  average  one  year's  working  with- 
out regrinding,  and  even  then  are  not  in  bad  condition.  Some 
valves  have  run  15  months.  Admission  valves  require  no  atten- 
tion. Igniters  average  about  nine  months  without  repointing. 
By  reversing  the  current  each  day  electro  deposition  is  entirely 
avoided,  so  that  the  points  wear  evenly. 

Compai-ative  plant  economy  is  best  brought  out  in  figures  ex- 
pressing the  total  operating  cost  of  power. 

In  one  case  with  a  load  factor  of  only  15io  per  cent,  and  coal 
at  $6.75  per  ton.  delivered,  the  total  cost  of  generating  current  was 
1.7  cents  per  k.w.h.;  or,  based  upon  current  delivered  to  consumer, 
2.13  cents  per  k.w.h.,  the  average  price  obtained  being  7.14  cents, 
and  the  net  profit  9  per  cent. 

This  same  plant  required  throughout  the  year's  run  but  slightly 
over  two  pounds  of  coal  per  k.w.h.  generated. 

At  the  Bradford,  Pa.,  station  (see  table  5,  appendix  4),  although 
handicapped  with  old  type  belted  machinery,  the  average  yearly 
gas  consumption  is  less  than  25  cu.  ft.  of  gas  per  k.w.h.  on  a 
19I0  per  cent,  load  factor,  and  a  total  operating  cost  of  power 
of  about  O.S  cents  per  k.w.h. 

The  station  at  Franklin,  Pa.,  operating  on  natural  gas  of  ex- 
ceptionally high  calorific  value,  gives  experience  of  similar  char- 
acter. The  engines  regularly  operate  30  hours  to  a  run.  With  a 
load  factor  of  15  per  cent,  to  20  per  cent,  as  low  as  17  cu.  ft. 
of  gas  per  k.w.h.  was  recorded  for  the  year  1904,  at  a  total  oper- 
ating cost  of  under  one  cent  per  k.w.h.  In  the  cases  of  both  the 
Bradford  and  Franklin  plants  building  heating  by  natural  gas  is 
included  in  the  gas  charge  for  the  engines. 

The  application  of  the  gas  engine  to  railroad  service  has  in 
this  country  been  limited;  yet  we  find  abroad  many  evidences  of 
successful  working.  A  prominent  European  engineer  reported  in 
1903:  "Nineteen  stations  on  tramway  work,  totaling  6,000  h.p.  ca- 
pacity. These  include  Barcelona,  Tunis,  Lausanne,  St.  Gallen, 
Poictiers.  Orleans  and  Zurich,  from  400  to  600  h.p.,  each  working 
on  either  producer  or  town  gas."  As  a  result  of  the  excellent  ex- 
perience with  the  Walthamstow  electricity  station,  650  h.p.  has 
been  added  to  the  plant  for  operating  the  new  tramway  system 
recently  constructed.  At  Buenos  Ayres,  South  America,  two  plants, 
■  aggregating  2.240  h.p.,  are  at  work  for  the  Buenos  Ayres  Great 
Western  and  Great  Southern  Railways.     Both  use  Mond  gas. 

But,  eclipsing  in  interest  probably  all  former  gas  power  rail- 
road undertakings  is  that  of  the  Warren  and  Jamestown  Railway 
system  now  under  construction.  This  plant  will  practically  in- 
augurate the  use  of  the  heavy  duty  type  engine,  in  connection  with 
single  phase  railroad  systems  in  America. 

The  new  engine  equipment,  now  nearing  completion,  consists 
of  two  500  h.p.  Westinghouse  double  acting  engines  of  the  hori- 
zontal tandem  type,  each  direct  connected  to  a  260  k.w.  A,  C.  en- 
gine type  generator.  These  engines  are  both  of  the  single  crank 
type,  but  with  the  tandem  arrangement  a  power  stroke  is  devel- 
oped at  each  half  revolution,  as  in  the  double  acting  steam  engine. 
The  gas  units  will  operate  in  parallel  on  the  electrical  end,  with- 
out the  necessity  of  synchronizing  the  cranks. 

Natural  gas  fuel  is  entirely  used  in  this  territory,  and  at  the 
present  price  and  heat  value  will  correspond  with  producer  gas 
delivered  at  a  cost  of  about  two  cents  per  thousand  cubic  feet.  The 
economy  in  operating  with  natural  gas  is  striking.  In  the  old  gas 
plant  it  is  estimated  that  the  cost  of  power  averages  .75  cents 
per  k.w.h.,  including  all  items  chargeable  to  operation,  except  re- 
pairs on  building  and  battery;  the  corresponding  gas  consumption 
being  20  cu.  ft.  per  k.w.h. 

Among  gas  power  stations  in  American  and  British  territory 
we  find  a  large  number  up  to  2,600  h.p.  capacity  operating  on 
producer,  natural  and  oil  gas,  and  many  with  the  A.  C.  system 
with  generators,  running  in  electrical  parallel. 

The  utilization  of  waste  products  of  manufacture  has  within 
recent  years  made  great  progress.  Gaseous  by-products  have  al- 
ready been  put  to  use  on  a  large  scale,  but  the  near  future  may 
readily  witness  the  use  of  the  producer  in  its  present  or  in  modi- 
fied form  for  utilizing  all  combustible  wastes  recoverable  in  manu- 
facturing processes.  Blast  furnace  gas  applications  are  now  more 
or  less  familiar;  coke  oven  gas  from  by-product  coke  ovens  has 
many   notable  applications  in   Europe    (a  small  plant  is  in  use  at 


Camden,  N.  J.);  and  oil  gas  (obtained  by  fractional  distillation 
of  petroleum — a  by-product  in  the  refining  process)  has  lately  been 
successfully  applied  in  America. 

The  conclusions  to  be  derived  from  a  careful  consideration  of 
the  subject  are:  That  the  gas  engine  has  been  brought  to  a  state 
of  development  where  it  is  capable  of  doing  the  same  work  as 
the  steam  engine,  with  tar  greater  efficiency,  and  usually  at  re- 
duced cost;  that  the  producer  has  been  so  far  perfected  as  to  be 
a  reliable  and  more  efficient  generator  than  the  steam  boiler;  that 
the  gas  power  plant  "in  toto"  is  entirely  suitable  for  even  the  severe 
service  incident  to  electric  railway  operation;  that  its  component 
parts,  engine  and  producer  are  possessed  of  characteristics  leading 
to  harmonious  co-operation;  that  practical  difficulties  incident  to 
gas  power  working  have  been  so  far  overcome  as  to  warrant  com- 
mercial confidence;  and  that  experience  with  gas  power  in  almost 
every  known  line  of  modem  industry  has  proven  its  general  suf- 
ficiency for  any  power  service. 


Chuck  for   Holding   Eccentrics. 


The  accompanying  illustration  shows  a  chuck  for  holding 
eccentrics,  designed  by  Ben  Johnson,  Superintendent  of  Machinery, 
Aguascalientes  shops  of  the  Mexican  Central  Railroad.  It  con- 
sists of  a  body  which  is  bolted  to  the  face-plate  of  the  lathe,  its 
location  on  the  face-plate  being  determined  by  two  dowel  pins 
which  fit  into  holes  in  the  face-plate.  Sliding  on  this  body  and 
secured  to   it   by   four   studs  is   a  piece  to  which  the   eccentric  is 
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Chuck  for   Holding   Eccentrics. 

fastened  by  means  of  two  studs  and  clamps  as  shown.  The  proper 
location  of  the  eccentric  on  this  piece  is  determined  by  the  two 
lugs  which  are  shown,  cast  on  the  sliding  piece. 

When  the  eccentric  is  bolted  on  to  the  chuck  in  the 
position  shown,  the  axle  fit  is  bored,  and  then  by  loosening  the 
nuts  on  the  four  studs,  the  sliding  piece  carrying  with  it  the 
eccentric,  is  moved  over  an  amount  equal  to  the  radial  throw  of 
the  eccentric.  It  is  then  bolted  in  position  by  inserting  the  taper 
dowel  pin  in  another  hole  and  tightening  up  the  nuts  on  the  four 
studs  in  the  slides.  The  outside  of  the  eccentric  is  then  turned.  In 
this  way  the  boring  and  turning  are  both  done  at  one  setting  of  the 
eccentric  and  a  considerable  economy  is  effected. 


Complaints  having  been  made  that  when  there  is  a  pressure 
of  traffic  at  Russian  stations,  as  there  always  is  after  harvest,  no 
shipper  stands  any  chance  of  having  his  freight  forwarded  unless 
he  fees  the  railroad  employees,  some  one  cites  the  pay  of  employees 
as  likely  to  induce  such  practices.  Men  temporarily  engaged  in  the 
general  offices  get  on  the  average  $122  a  year;  permanent  em- 
ployees $466  (these  including  officers  with  the  highest  salaries). 
In  the  maintenance  of  way  department  the  average  pay  is  $105 
a  year;  in  train  service  $152.  It  is  said  that  such  pay  is  not 
enough  for  a  family  to  live  on.  But  the  fact  is  that  most  of  those 
in  the  lowest  positions,  whose  pay  is  less  than  these  averages, 
rarely  if  ever  have  a  chance  to  extort  money  from  the  patrons 
of  the  railroads;  and  that  according  to  popular  belief,  in  other 
government  service  if  not  in  railroad  service,  men  in  quite  im- 
portant positions  have  to  be  "seen"  before  they  will  do  their  duty. 
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EDITORIAL  ANNOUNCEMENTS. 

of  events  whicli  take  place  under  their  observa- 
tion. Discussions  of  subjects  pertaining  to  all 
departments  of  railroad  business  by  men  practi- 
cally acquainted  with  them  are  especially  de- 
sired. 

ADVERTISEMENTS. — We  wish  it  distinctly  un- 
derstood that  tee  will  entertain  no  proposition  to 
publish  anything  in  this  journal  for  pay,  except 
IN  THE  ADVERTISING  COLUMNS.      We  give  in  oar 


editorial  columns  ODB  own  opinions,  and  the** 
only,  and  in  our  news  columns  present  only  tucH 
matter  as  we  consider  interesting  and  important 
to  our  readers.  Those  who  wish  to  recommend 
their  inventions,  machinery,  supplies,  financial 
schemes,  etc.,  to  our  readers,  can  do  so  fully  in 
our  advertising  columns,  but  it  is  uselens  to  a»U 
us  to  recommend  them  editorially  either  for 
money  or  in  consideration  of  advertising  patron- 
age. 
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The  President,  in  a  speech  made  on  his  southern  trip,  has  reiterated 
his  "unalterable  determination"  to  regulate  railroad  rates,  but  with 
*qual  and  inspiring  vigor  he  has  modified  his  previous  propositions  in 
a  direction  which  shows  a  possibility  of  his  soon  being  at  one  with 
the  railroads  and  the  consumers,  and  at  odds  with  the  organizations 
of  shipping  corporations  in  Cincinnati,  Chicago  and  St.  Louis,  who 
assume  to  represent  a  public  demand.  Instead  of  giving  his  coun- 
tenance to  the  crude  Esch-Townsend  proposition  to  have  rates  fixed 
absolutely,  by  the  Interstate  Commerce  Commission,  he  recommends 
the  prescribing  of  maximum  rates;  and  by  an  "administrative  body." 
Leaving  the  railroads  free  to  make  reductions  does  away  with  an 
element  of  rigidity  which  would  have  been  fatal  to  reasonable  regu- 
lation. An  "administrative  body"  can  be  constituted  which  would 
be  free  from  some  of  the  chief  objections  to  the  Commission.  Does 
the  President  mean  that  he  is  ready  to  join  in  establishing  such  a 
body?  Instead  of  asking  Congress  to  authorize  the  establishment 
of  new  rates  "immediately."  Mr.  Roosevelt  now  says  that  the  orders 
should  go  into  effect  within  a  "reasonable  time";  which  time  might 
well  he  fixed  so  as  to  allow  some  opportunity  for  review  by  a  judicial 
body.  Surely  here  is  a  hopeful  opportunity  for  agreement  on  a  rea- 
sonable provision.  The  President  also  says  in  plain  English  that  the 
Sherman  anti-trust  law,  as  it  was  applied  to  the  Trans-Missouri  and 
the  Joint  Traflic  Associations,  is  unwise  and  needs  amendment.  The 
country  has  been  waiting  for  a  powerful  leader  of  public  opinion  to 
say  tills.  Finally,  by  the  mouth  of  the  Secretary  of  War,  at  Akron, 
Ohio,  the  President  says  that  the  Government,  in  prescribing  rates, 
may  reasonably  limit  the  effect  of  an  order  to  a  term  of  one  or  two 
years.  In  this  utterance  the  administration  gets  to  particulars  in  an 
encouraging  way;  much  more  encouraging  than  when  it  is  listening 
to  the  demands  of  shippers'  organizations  which  ask  for  what  they 
call  justice,  but  which  is  really  discrimination  in  favor  of  their  own 
cities.  The  weakness  of  President. Roosevelt's  address  is  the  omis- 
sion to  tell  how  the  admitted  delays  of  the  law  are  to  be  cured. 
He  recognizes  the  right  of  appeal — and,  of  course,  the  railroads  and 
probat)ly  the  shippers  will  frequently  appeal — but  does  not  indicate 
how  to  settle  the  problem  of  getting  the  courts  to  decide  in 
shorter  time  questions  which  are  now  held  up  for  years.  Secretary 
Taft's  weakness  is  in  believing  that  a  promise  from  this  administra- 
tion, to  disturh  rates  only  with  care  and  caution,  can  reasonably  be 


accepted  by  the  public  as  binding  on  all  future  administrations.  One 
thing  in  Secretary  Taft's  speech  needs  explanation:  He  justifies 
putting  the  burden  of  proof  on  the  railroads  by  saying  that  they  can 
expedite  cases  in  the  courts  better  than  the  Government  can.  If  this 
is  a  reflection  on  our  judiciary,  it  is  a  grave,  serious  charge.  If  it 
is  a  reflection  on  the  Attorney-General,  the  remedy  is,  without  addi- 
tional legislation)  within  the  power  of  Government. 


The  fact,  made  public  at  Washington  last  week,  that  the  Armour 
Car  Lines  have  entertained  claims  for  ?140,000  for  loss  of  fruit  in 
the  Southern  States  this  year,  because  refrigerator  cars  could  not 
be  promptly  provided  to  carry  it  to  market,  and  that  $80,000  of  this 
sum  has  been  paid,  goes  to  show  that  the  private-car  owners'  soft 
snap  has  its  hard  spots.  Insofar  as  it  shows  that  the  risks  of  the 
business  reduce  the  profits  to  a  reasonable  figure,  it  will  tend  to 
disarm  the  widespread  criticism  of  the  private-car  business.  But 
until  the  whole  method  of  working  of  the  private-car  lines  is  made 
public,  as  railroad  companies'  business  is  made  public,  people  will 
be  inclined  rather  to  the  view  that  these  large  losses  have  been 
cheerfully  borne  with  a  view  to  insuring  freedom  from  criticisms, 
which,  if  allowed  to  become  public  would  lead  to  an  investigation 
disclosing  profits  so  enormous  as  to  make  these  damage  claims  look 
small.  That  the  income,  or  expenses,  of  the  refrigerating  business, 
or  both,  may  thus  be  violently  affected  by  emergencies  only  serves 
to  emphasize  the  need  of  requiring  complete  publicity  of  this  public 
service. 


There  is  called  to  our  attention  a  singular  difficulty  on  some 
western  railroads  using  automatic  stokers  in  their  locomotives.  In 
particular  cases,  where  Illinois  and  Iowa  coal  is  used,  there  seems  to 
be  no  difficulty  in  getting  the  coal  into  the  firebox  and  getting  it  into 
the  right  place;  but,  due  to  causes  apparently  unknown  or  undis- 
covered, the  flues  become  honeycombed.  The  means  so  far  tried  to 
prevent  it  have  been  unsuccessful.  Is  it  due  to  the  kind  of  coal  used 
or  is  it  due  to  combustion  results  of  such  uniform  and  even  distribu- 
tion of  the  coal  in  the  firebox  as  is  given  with  the  automatic  stoker? 
Under  ordiijary  circumstances  a  scraper  can  be  put  in  the  door  and 
the  honeycomb  scraped  from  the  flue  sheet.    But  the  stoker  is  in  the 
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■way.  It  occupies  a  part  of  the  door  space  so  that  it  makes  it  incon- 
venient to  use  the  scraper.  Some  roads  have  experimented  with  a 
sand  blast  thrown  against  the  flue  sheet  to  cut  the  honeycomb. 
Others  have  used  crude  oil  to  form  a  soot  on  the  flue  sheet  to  prevent 
the  gathering  of  the  honeycomb.  Others  have  tried  limestone  laid  on 
the  grates  next  to  the  flue  sheets  to  prevent  the  formation.  Still 
•others  have  used  kerosene  to  make  a  fire  hot  enough  to  burn  off  the 
honeycomb.  Perhaps  some  readers  who  have  had  experience,  or  have 
.any  theories  to  suggest  in  the  matter  will  find  interest  in  this  subject. 


The  Car  Service  Committee  of  the  American  Railway  Associa- 
tion has  recommended  an  increase  in  the  rate  per  day  for  the  use  of 
freight  cars  interchanged  of  25  per  cent.;  that  is,  from  20  cents  a 
day  to  25  cents;  and  the  Association  has  adopted  the  recommenda- 
tion. This  means  that  a  formal  vote  will  soon  be  taken  by  letter, 
and,  no  doubt,  that  the  change  will  be  put  in  effect  a  few  months 
hence.  For  cars  held  beyond _30  days  by  one  road  the  rate  (after  30 
days)  will  remain  as  now.  one  dollar  a  day.  The  adoption  of  the 
25-cent  rate  will  be  a  decided  advance  toward  justice  and  equity. 
Twenty  cents  is  unquestionably  below  the  average  cost  of  the  service 
of  a  car  for  a  day,  and  the  most  elementary  business  sense  dictates 
that  the  rate  be  made  at  least  as  high  as  the  actual  cost,  unless  there 
are  important  reasons  for  not  doing  so.  which  is  not  the  case.  In 
view  of  the  pronounced  differences  of  opinion  on  the  question  and  the 
numerous  difiBculties,  the  committee  must  be  credited  with  both  diplo- 
matic ability  and  a  good  quality  of  grit.  Roads  which,  like  the  New 
York,  New  Haven  &  Hartford,  borrow  more  cars  than  they  lend,  and 
have  a  heavy  share  of  terminal  business  will  suffer,  as  they  did  when 
the  20-cent  rate  was  adopted;  but  now,  as  then,  will  probably  have  to 
put  up  with  suffering,  for  the  general  good.  Now,  as  then,  the  only 
remedy  is  to  be  found  in  readjusting  transportation  rates  and  in  mak- 
ing consignees  pay  for  unreasonable  detention  of  cars.  This  great 
burden  on  delivering  roads  is  to  be  looked  at,  not  as  the  result  of  the 
pernicious  activity  of  revolutionary  car-service  theorists,  but  as  a 
necessary  correction  of  wrong  business  methods.  Roads  which  desire 
to  make  the  rate  30  or  35  cents,  or  higher,  also  had  to  be  considered, 
no  doubt.  But  in  spite  of  the  persistent  and  multifarious  defects 
which  constantly  annoy  the  transportation  oflBcer — the  unreasonable 
impositions  of  the  private-car  owners,  the  need  of  adjusting  the  rate 
to  the  capacity  of  the  car,  and  the  troubles  of  embargoes,  accumula- 
tions of  empty  cars  and  dishonorable  neighbors — a  single  arbitrary 
rate  has  the  great  and  unique  advantage  of  simplicity;  and  the  30-cent 
advocate,  like  the  New  Haven  13-cent  advocate,  can  do  the  greatest 
good  by  acquiescing,  as  gracefully  as  possible,  in  the  will  of  the 
majority. 


DIRECTORS'   RESPONSIBILITY  FOR  "LEGAL  EXPENSES, 


Officers  of  most  corporations  have  at  times  to  decide,  or  ask 
their  directors  to  decide,  whether  or  not  they  shall  pay  for  pro- 
tection against  hostile  legislation,  threatened  suits,  or  other  ac- 
tion which  will  cause  a  loss  to  their  stockholders.  Every  man' 
makes  his  own  conscience,  or  gets  along  without  one;  but  many 
men  of  experience  as  trustees  have  concluded  that  they  may  justi- 
fiably do  for  those  whose  interests  they  hold  in  trust  certain 
things  which  they  would  not  do  for  themselves.  They  say  to 
themselves  that  their  own  private  notions  must  not  influence 
their  actions  to  the  injury  of  the  owners.  There  is  no  use  here 
in  discussing  the  ethics  of  this  way  of  thinking;  we  take  things  as 
they  are.  When  St.  Paul,  the  most  distinguished  of  the  early 
diplomats,  wrote  to  the  Corinthians  that  he  had  "renounced  the 
hidden  things  of  dishonesty,  not  walking  in  craftiness,"  he  simply 
announced  that  the  time  had  come  when  he  could  do  it. 

One  of  the  worst  features  of  this  miserable  business  is  conceal- 
ment and  consequent  lying.  There  is  no  ledger  account  headed, 
"Bribe  and  Blackmail,"  but  such  payments  are  usually  buried  in 
advertising  or  legal  expenses.  It  is  occasionally  done  without  the 
knowledge  of  the  directors,  but  more  often  with  an  intimation  and 
a  reluctant  nod — a  negative  approval  by  some  or  all  of  them.  They 
are  ashamed  as  well  as  afraid  to  discuss  it,  and,  as  honorable  men 
face  to  face,  autborize  transactions  which  they  would  not  dare  to 
make  public. 

An  actual  incident  is  more  illustrative  than  description.  We 
all  know  plenty  of  modern  ones,  but  it  is  well  to  choose  one  old 
enough  to  be  told.  As  the  dressmaker  replied  to  Marie  Antoinette, 
■who  demanded  a  gown  of  absolutely  original  design:  "There  is  noth- 
ing new  in  the  world,  except  what  is  old  enough  to  be  forgotten," 

A  few  years  before  the  telephone  was  developed,  the  Law 
Telegraph  Company  was  organized  in  New  York  to  use  the  Edison 


printing  telegraph  instruments  as  a  means  of  communication  be- 
tween lawyers,  and  between  their  offices  and  the  court  rooms,  in 
precisely  the  same  way  that  the  telephone  exchanges  are  now  eper- 
ated.  The  necessary  number  of  subscribers  was  secured,  but  it 
was  essential  to  the  success  of  the  scheme  to  have  an  instrument  in 
each  court  house  in  the  city.  The  Board  of  Aldermen  was  asked  for 
a  permit.  It  was  a  public  benefit,  expediting  the  business  of  tlje 
courts,  and  saving  the  time  of  lawyers  and  the  money  of  theit 
clients.  The  request  was  referred  to  "Billy"  Maloney,  Clerk  of  the 
Board  and  unofficial  agent  for  the  "Combine"  which  later  dealt 
with  Jacob  Sharp  in  the  matter  of  the  Broadway  railroad  franchise 
Billy  said  the  permit  would  cost  $1,600,  and  unblushingly  explained 
that  this  sum  included  $100  each  for  thirteen  aldermen,  |100  foi 
the  "Organization"  (Tammany  Hall),  and  $200  for  himself.  This 
last  because  he  had  to  divide  with  some  one  "higher  up."  The  man 
ager,  being  inexperienced,  called  a  meeting  of  his  ooard  of  directon 
and  presented  the  whole  case  to  them  for  decision.  It  is  nearly,  ii 
not  quite,  true  that  if  he  had  privately  asked  these  directors  sepa 
rately  they  would  have  advised  him  to  do  the  best  he  could,  and 
say  nothing  about  it;  but  they  could  not  look  each  other  in  the 
face  and  officially  take  such  action.  They  refused  to  pay  blackmail 
and  resolved,  if  necessary,  to  dissolve  the  company  and  stand  theii 
losses.  This  stubborn  attitude,  and  a  good  deal  of  diplomacy,  se 
cured  the  permit  and  avoided  the  crime. 

This  is  recalled  because  it  is  typical,  we  believe,  of  the  methods 
of  the  great  majority  of  the  corporations  in  this  country.  It  woulc 
seem  to  be  the  plain  duty  of  the  directors,  not  the  officers,  to  take 
the  responsibility  when  the  company's  business  success  is  put  in 
peril  by  strikers.  When  there  is  an  impasse,  they  are  the  ones  tc 
decide  whether  the  law  or  their  trust  is  to  be  violated. 

The  other  extreme  from  the  case  above  cited,  is  to  have  an  of 
ficer  or  agent  in  charge  of  "legislation."  The  publicity  given  to  this 
method  by  the  insurance  companies  investigation,  although  long 
known  to  every  man  of  affairs,  has  shocked  the  public  and  jarred 
many  directors.  Carrion  breeds  maggots  no  faster  than  such  a  dis 
bursing  agent  breeds  blackmailers.  The  limit  in  his  game  is  thai 
of  the  poker  player,  his  available  cash,  and  when  he  has  disbursed 
the  liberal  allowance  of  his  company  he  says  to  the  striking  legisla 
tors:  "That's  all,  boys;  all  I've  got  for  you  this  year."  Then  the 
strike-bill  business  has  a  dull  season,  and  the  agent  has  rest  until 
near  election  time,  when  the  friends  of  the  company  need  election 
expenses.  "We  have  found,"  said  Mr.  Jay  Gould  in  his  testimony  be 
fore  the  Erie  Railroad  investigating  committee,  "that  it  is  cheaper 
to  make  legislators  than  to  buy  them."  Mr.  T.  C.  Piatt's  testimony, 
based  on  long  experience  in  this  industry,  would  not  presumably 
be  dissimilar. 

There  is  what  seems  a  better  course,  adopted  by  some  large 
corporations,  which,  from  the  nature  of  their  business,  are  peculiarly 
subject  to  hostile  legislative  action  in  the  various  States  of  the 
country.  The  method,  in  brief,  is  publicity.  The  menace  is  met,  but 
met  in  the  open,  and  the  expenditures  necessary  are  made  in  such  a 
way  that  their  purpose  cannot  be  misconstrued  or  misunderstood 
Appropriations  are  made  for  definite  periods  of  time,  and  the  ex- 
penditures are  put  in  the  hands  of  a  special  committee.  Expendi- 
tures are  made  under  the  direction  and  supervision  of  that  committee. 
Payments  are  made  by  check,  and  detailed  vouchers  reciting  exactly 
the  purpose  for  which  the  money  was  spent,  and,  of  course,  giving 
the  name  of  the  people  to  whom  the  money  was  paid,  are  taken  in 
every  case.  All  these  expenditures  are  subsequently  reported  to  the 
full  board,  and  when  the  appropriation  is  exhausted,  no  further  ex- 
penditure can  be  made  without  additional  action  by  the  board.  This 
method  must  necessarily  eliminate  about  all  the  items  which  might 
with  propriety  otherwise  be  called  doubtful. 

A  corporation  which  does  business  in  many  states  is  certain 
to  face  the  necessity  for  considerable  expenditures  in  connection 
with  proposed  legislation,  but  that  these  expenditures  have  taken  on 
a  doubtful  character  in  the  experience  of  nearly  every  such  corpora- 
tion does  not  prove  that  all  such  expenditures  are  unnecessary  or 
improper.  They  are  necessary,  and  the  expenditures  may  be  made 
in  a  perfectly  proper  way.  There  is  nothing  the  striker  and  black- 
mailer is  so  much  afraid  of  as  daylight.  He  doesn't  like  to  indorse 
a  check  or  sign  a  voucher.  If  he  has  to  do  both,  it  is  pretty  certain 
that  he  rendered  a  legitimate  service  in  return  for  a  legitimate  ex- 
penditure. 

In  referring  to  this  subject  there  is  no  intention  to  do  any 
preaching,  nevertheless,  we  might  go  so  far  as  to  mention  that  a 
good  many  successful  folks  think  that  honesty  is  the  best  policy; 
and  also  to  suggest  that  the  direction  in  which  to  work  for  a  remedy 
is  toward  the  greatest  feasible  publicity.    Sunlight  kills  germs. 
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WHERE  SOME  GROSS  EARNINGS  GO. 


A  Comparison. 


Last  year,  the  gross  earnings  of  the  Chesapeake  &  Ohio  in- 
creased $1,426,846  and  its  net  earnings  $959,070.  The  Norfollv  & 
Western  increased  $1,370,283  in  gross  and  only  $429,177  In  net.  In 
another  column,  the  principal  statistics  of  these  two  roads  are 
grouped  for  comparison  because  of  their  wonderful  similarity,  and 
it  seems  welT  to  examine  further  here  to  And  why  the  C.  &  0.  got 
more  net  earnings  than  the  N.  &  W.  out  of  nearly  the  same  in- 
creased gross  earnings.  The  C.  &  O.  found  it  necessary  to  add  to 
its  expense  account  only  $467,800.  The  N.  &  W.  increased  its  oper- 
ating expenses  by  $941,100.  Unfortunately  for  a  close  comparison, 
the  two  companies  use  dilterent  detailed  classifications  of  expenses, 
but  it  is  not  hard  to  draw  some  conclusions  from  the  general  clas- 
sification. As  a  back-ground  for  comparison  and  in  order  to  ap- 
proximate a  standard,  results  on  seven  other  roads,  comparable 
on"  account  of  their  similar  situation  or  traffic,  are  included  in  the 
examination. 

Increased  business,  especially  low-grade  traflic  (coal  and  coke 
tonnage  increased  26  per  cent,  last  year  on  the  C.  &  O.  and  20 
per  cent,  on  the  N.  &  \V. ),  naturally  shows  its  immediate  and  great- 
est effects  first,  on  conducting  transportation,  the- actual  cost  of 
getting  and  moving  the  business;  second,  on  maintenance  of  equip- 
ment, the  keeping  in  serviceable  condition  of  the  immediate  phy- 
sical agencies  which  carry  it;  third,  on  maintenance  of  way  and 
structures,  the  up-keep  of  buildings  and  roadbed;  and  last,  on 
general  expenses,  the  cost  of  management.  As  expenditures  accom- 
panying an  increase  in  business  vary  from  this  general  order,  varia- 
tions from  the  normal  in  the  spending  policy  of  a  management  may 
generally  be  determined. 

There  were  changes  last  year  in  the  amounts  spent  by  the  C. 
&  O.  and  the  N.  &  W.  in  each  of  the  principal  expense  accounts 
as  compared  with  the  preceding  year  as  follows,  all  but  two  of  the 
figures  being  increases: 

Chesapeake  &  Ohio.    Norfolk  &  Western. 

.Mnintpn.nnoe  of  equipment Inc.  $419,000  Inc.  ¥306,300 

Conducting  transportation    Inc.     257,000  Inc.      323,000 

Maintenance   of  wav    Dec.     118,800  Inc.     i!41,80() 

General   expenses    Dec.      88,000  Inc.        10,000 

These  figures  must,  of  course,  be  reduced  to  percentages  for  a 

fair  comparison  as  in  the  following  table,  which  includes  also  the 

percentages  of  increase  in  gross  earnings: 

Chesapeake  &  Ohio.    Norfolk  &  Western. 
Gross  earnings    Inc.     7  per  cent.  Inc.     0  per  cent. 

Maintenance    of   equipment    Inc.  11  per  cent.  Inc.  10  per  cent. 

Conducting    transportation     Inc.     4  per  cent.  Inc.  5  per  cent. 

Maintenance  of  way    Dec.    H  per  cent.  Inc.  8  per  cent. 

General   expenses    Dec.  22  per  cent.  Inc.  2  per  cent. 

The  striking  fact  is  that  on  neither  road  did  conducting  trans- 
portation or  general  expenses  increase  as  fast  as  gross  earnings. 
This  is  only  another  way  of  saying  that  more  was  spent  on  main- 
tenance. 

From  an  operating  standpoint,  the  Chesapeake  &  Ohio  shows 
the  better  results,  with  an  increase  of  only  4  per  cent.  In  conduct- 
ing transportation  and  a  decrease  of  22  per  cent,  in  general  ex- 
penses to  take  care  of  a  7  per  cent,  increase  in  gross  earnings. 
Conducting  transportation  on  the  Norfolk  &  Western  increased  5 
per  cent,  and  general  expenses  2  per  cent,  against  an  Increase  of 
only  6  per  cent,  in  gross.  In  maintenace  expenditures,  however, 
the  Norfolk  &  Western  makes  the  more  satisfactory  showing.  Both 
roads  increased  their  maintenance  of  equipment  expenses  very  large- 
ly and  to  about  the  same  extent;  but  in  maintenance  of  way  ex- 
penditures the  Norfolk  &  Western  shows  an  increase  of  8  per 
cent,  against  a  decrease  of  5  per  cent,  in  the  same  expenditure  on 
the  Chesapeake  &  Ohio. 

It  was  in  maintenance  of  way,  evidently,  that  the  Chesapeake 
&  Ohio  made  its  largest  saving.  The  policy  of  the  management 
toward  this  account  was  to  a  great  extent  responsible  for  the  show- 
ing in  net  earnings  at  the  end  of  the  year.  It  is  at  once  interest- 
ing to  observe  whether  this  saving  was  justified.  In  1904  the  Chesa- 
peake &  Ohio  spent  on  maintenance  of  way  $2,308,000.  or  $1,398 
per  mile.  In  that  year  expenditures  on  the  line  by  the  Norfolk 
&  Western  amounted  to  $2,854,000,  or  $1,657  per  mile.  Last  year 
the  margin  between  them  in  this  important  item  was  widened, 
the  Chesapeake  &  Ohio  spending  only  $2,189,000,  or  $1,308  per 
mile,  against  an  expenditure  by  the  Norfolk  &  Western  of  $3,096,- 
000,  or  $1,657  per  mile.  This  is  a  difference  of  $900,000,  or  over 
$400  per  mile  in  roadway  expenses,  which  seems  a  very  great  dif- 
ference on  two  roads  so  similarly  situated.  The  1904  figures,  and 
especially   the   very   large   expenditures   on    roadway   made   during 


the  past  few  years  by  the  Norfolk  &  Western,  show  that  this  state 
of  affairs  is  not  an  exceptional  one  due  to  unusual  conditions.  It 
looks  as  though  the  Chesapeake  &  Ohio  were  not  spending  enough 
for  maintenance  of  way  to  keep  its  line  in  first  rate  condition 
to  carry  its  heavy  traffic.  This  is  further  borne  out  by  comparison 
with  the  other  roads  which  have  been  selected,  on  which  main- 
tenance of  way  cost  the  following  amounts  per  mile;  the  figures  in 
each  case  being  from  the  last  annual  report: 

Italtimore  &  Ohio   1 1904  i  $1,702 

Chicago  &  Eastern  Illinois    ( lOO."))  861 

Delaware  &  Hudson ( 1904 )  2,046 

Krie     (190.-.)  1,652 

Hocking  Valley    (1905)  1,921 

Lehigh  Valley    ( 1905 )  2,345 

Philadelphia  &  Reading    (1905)  2,698 

Average,   seven    roads    r. 1,880 

Chesapeake  &  Ohio   (1905)  1,308 

Norfolk   &    Westeiu    (1905)  1,721 

With  the  exception  of  the  low  figure  on  the  Chicago  &  Eastern 
Illinois,  no  other  road  spent  within  $300  per  mile  so  little  as  the 
Chesapeake  &  Ohio,  and  only  the  Erie  and  the  Baltimore  &  Ohio 
spent  less  than  the  Norfolk  &  Western.  It  must  be  taken  into  ac- 
count, however,  that  both  the  Virginia  roads  have  little  double  track 
compared  to,  for  instance,  the  Lehigh  Valley  or  the  Reading,  and 
al-so  that  the  large  expenditures  on  both  lines  in  recent  years  would 
naturally  have  the  effect  of  reducing  current  maintenance  figures. 
On  the  other  hand — and  this  applies  to  maintenance  of  equipment 
as  well — the  heavy  train  loads  (585  tons  on  the  C.  &  O.  and  531 
tons  on  the  N.  &  W. )  and  a  freight  traffic  density  of  over  2.000,000 
ton  miles  per  mile  of  road  on  each  railroad,  mean  heavy  service 
charges  in  both  classes  of  maintenance.  A  fair  conclusion,  there- 
fore, seems  to  be  fhat  the  Chesapeake  &  Ohio  could,  with  advantage, 
enlarge  its  roadway  expenditures  to  at  least  the  Norfolk  &  West- 
ern's figure,  without  being  accused  of  attempting  to  conceal  earn- 
ings in  the  right  of  way. 

On  equipment  upkeep  they  stand  more  nearly  on  an  even  foot- 
ing, but  the  position  of  the  two  roads  is  reversed.  The  Chesa- 
peake &  Ohio  with  its  smaller  traffic  spent  for  maintenance  of 
equipment  more,  absolutely,  and  per  each  equipment  unit  than 
the  Norfolk  &  Western.  The  figures  are  $4,078,000  (30.7  per  cent. 
of  total  expenses)  on  the  Chesapeake  &  Ohio  against  $3,917,000 
(26.8  per  cent,  of  total  expenses)  on  the  Norfolk  &  Western.  The 
following  table  shows  the  expenditures  and  those  of  the  seven  other 
roads  per  unit  of  equipment: 


Baltimore  &  Ohio   

Chicago  &  East.  Ill 

Delaware  &  Hudson   .  .  .  . 

Erie    

Hocking  Valley    

Lehigh   Valley    

Philadelphia  &  Reading. 
Av'ge,  seven  roads .  . 

Chesapeake  &  Ohio 

Norfolk  &  Western 


Locomotives. 

-  Maintenance  of 
Freight  cars. 

Passenger  cars. 

per  locomotive. 

per  car. 

per  car. 

$2,783 

$59 

$630 

2,609 

35 

641 

2.097 

50 

4.i5 

3.318 

50 

629 

2.767 

61 

5.54 

3.394 

54 

745 

2,907 

66 

541 

2.839 

54 

598 

2,381 

100 

947 

2,304 

53 

722 

These  are  not  the  figures  given  by  the  companies,  but  are  the 
sum  of  the  amount  directly  expended  for  repairs  and  renewals 
of  each  class  of  equipment  and  a  proportionate  share,  for  each 
class,  of  the  other  maintenance  of  equipment  expenses,  such  as 
superintendence.  Here  the  Chesapeake  &  Ohio  and  Norfolk  &  West- 
ern make  a  better  showing  in  the  general  comparison  than  in 
maintenance  of  way.  Both  fall  short  of  the  average  per  equipment 
unit  of  the  other  roads  in  maintenance  of  locomotives  and  the 
Norfolk  &  Western  in  maintenance  of  freight  cars.  On  the  other 
hand,  the  Chesapeake  &  Ohio  spends  much  more  than  any  other 
road  per  freight  car  and  per  passenger  car,  and  the  Norfolk  & 
Western  more  than  any  except  the  Chesapeake  &  Ohio  and  the  Le- 
high Valley  per  passenger  car.  The  most  striking  figure  among 
the  unit  charges  is  the  Chesapeake  &  Ohio's  maintenance  iharge 
of  $100  per  freight  car,  an  increase  of  $10  per  car  over  1904,  which 
is  $34  more  than  the  next  largest  expenditure  by  any  road  and 
nearly  twice  as  much  as  the  general  average.  There  Is  a  chance 
to  do  some  thinking  on  the  following  comparison:  The  ('.  &  0. 
earned  $3,894,000  with  255  passenger  cars,  with  a  maintenance  cost 
of  $947  each;  while  the  N.  &  W.  earned  $3,159,000  with  324  pas- 
senger cars  with  a  maintenance  cost  of  $722  each. 

The  most  accurate  test  of  general  operating  efficiency  is  the 
cost  of  conducting  transportation.  These  are  current  ex- 
penditures which  generally  have  no  effect  on  the  future.  They  are 
the  butchers'  and  grocers'  bills  of  a  railroad.  Last  year  they 
were  on  the  C.  &  O.  32.2  per  cent,  of  the  total  earnings,  dnd  on 
the  N.  &  W.  only  29.6  per  cent.  Combining  conducting  transporta- 
tion and  general  expenses  to  represent  the  total  of  what,  as  op- 
posed to  maintenance,  we  may  call  the  non-productive  expenditures. 
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on   the  C.   &  0.   the  two   together  took  33.7   per  cent,  of  the  total  the  thing  which  must  be  guarded  against.     The  moral  is,  simply,  to- 

earnings  against  31.6  per  cent,  on  the  N.  &  W.  fust  nothing  as  a  substitute  for  a  signal  indication.    The  signals  at 

Comparison  with  the  other  coal  carrying  roads  will  show  how  Paoli  are  on  signal   bridges,  and  the  line  of  the  road  is  straight 

their  efficienrv  in  this  respect  compares  with  the  general  showing.  There  is  a  theoretical  objection  to  an  arrangement,  like  that  at  this 

Theiollowing  table  shows  the  percentage  of  conducting  transporta-  ^'^'^'  T^^^       fi/'fTo  ^"l^T^T^^Zj^ -^^  ^I'^ZZ       ^^^l^ 

'                                                .     .  without  the  benefit  of  clear  distant  signals.     The  crossovers  may  be 

tion    to    total    operating  expenses   and    the   percentage   of   the   two  traversed  at  50  miles  an  hour  or  faster,  so  that  when  the  view  is 

"non-productive-    accounts   to   total    earnings.      Taxes   have   in    all  ^^^^^  j^  jg  necessary  to  slacken  the  speed  but  little.     This  practice 

cases   where   necessary    been   eliminated   from   operating   expenses,  impairs   the   force   of  the   under-control   rule;    for   it  is  easy  for  a 

The    numbers    in    parentheses    show   the   relative   positions   of   the  runner  to  fall  into  the  mental  habit  of  assuming  that  where  he  is 

nine  roads  in  economy  of  the  non-maintenance  expenses.  allowed   to  run  fast  the  way  has  surely  been  cleared  for  him.     To 

J      .      ^             ...  provide  a  separate  distant  signal  for  the  route  through  the  crossover. 

IVrcentage  conducting  transportation  '                         ,.  ,           ,.             J^    <r  ,.,.                    .,.,.,' 

r ■ ,  or  separate  distants  tor  each  of  the  successive  home  signals  is,  how- 

To  operating        Plus  general  expenses  to  g^.g^    objectionable,   and   therefore  there   seems   to  be  no  better  re- 
expenses,                     gross  earnings.  ^t         ^      ^-i.                          <■*«                   j.      ^                          ^        , 

Haltimore  &  Ohio  oii.l     (6)                     40.7     (7)  course  than  to  the  more  perfect  enforcement  of  our  present  rules; 

Chicago  &  Eastern  Illinois 60.6     (9)                      44.7     (9)  tjjg   simple   but   difl3cult   problem   of   perfect  discipline.     The  query 

Delaware  &  Hudson    n8A      (7)                         Sfa.S      (6)  T    ^,                              !1      ,  ■         i.       \,               ,a=    •      .i      ^   •    j  ■        -^ 

Erie   58.5     (8)                     42.9     (8)  arises  whether  surprise  checking  has  been  sufficiently  tried  in  situa- 

nocking  Vallo.v    46.6     (1)                      31.9     (3)  tions  like  that  which  this  occasion  developed  at  Paoli. 

Lehigh    Valley    oS.S      (o)                         34.4      (5)  «     ,      *   ■          -i         ,,            j      ^                 ^    „   ■      ^^ 

Philadelphia  &  Reading 53.3     (4)                      30,1     (1)  The  number  ot  electric  railroad  accidents  reported  in  the  news- 
Average,  seven  roads 33.4                               37,4  papers  in  September  was  20,  in  which  21  persons  were  killed  and  247 

Chesapeake  &  Ohio .">n.4     (.31                     33,7     (4)  injured.     These  figures  include  the  disaster  on  the  elevated  road  in 

Norfolk  &  Western  4.s,s     (-1                     31,6     (1)  j^^^  York  City.  September  11.  which  was  reported  in  the  Railroad 

The  good  margin  between  the  C.  &  0.  and  N.  &  W.  percentages  Gazette  of  September  15  and  22.     The  negligent  motorman  has  not 

and  the  general  average  of  the  other  roads  is  proof  of  a  high  order  of  been  arrested,   and    so  there   have  been   no  further   developments; 

operating   efficiency,   which    is    amply    corroborated    by   the   figures  though  the  newspapers  asserted,  a  week  or  so  after  the  accident, 

for  train  load  and  traffic  density.  that   the   motorman   had   been    seen    in   Phijadelphia  and   could  be 

Had  maintenance  charges  been   skimped  while  gross  earnings  arrested  if  wanted.     This  accident  accounts  for  12  of  the  killed  and 

were  growing  larger    it  would  have  been  easy  for  either  company  ^0  of  the  injured.     In  a  butting  collision  of  electric  cars,  one  a  pas- 

to  show  much  larger  net  earnings  for  the  year,  but  in  that  case  ^<^°ser  and   one   a  freight  car,   near  York,  Pa.,   on   the  evening  of 

,  ,  ,          i       ,  ,.                    ^i.   ..       ...,.                ..  ,  .          ^       ^  Sept.  9.  four  passengers  were  killed  and  50  injured. 

It  would  be  natural  to  assume  that  neither  was  taking  advantage 

of  prosperity  to  fortify  itself  for  the  larger  traffic  of  the  future  or  = 

the  slim  earnings  of  some  possible  panic  year  to'  come.     But  when  Chesapeake  &  Ohio  and  Norfolk  &  Western  Compared. 

the    large    increases   in    gross   earnings   are    met   with    still   larger  

proportionate  expenditures  for  maintenance,  and  conducting  trans-  In  mileage,  location,  traffic  and  operating  problems  the  Chesa- 

portation  does  not  increase  as  fast  as  earnings,  it  is  safe  to  con-  Peake   &  Ohio   and   the   Norfolk   &  Western   are   remarkably  alike, 

elude  that  both  roads  are  being  put  on  a  secure  footing  for  both  Both  are  coal  carriers  and  run  from  the  Atlantic  seaboard  at  Hamp- 

good    times   and    bad.     The    difference   then    in   net    return    means  ^"'^  '"°^'*^'  ^'^'""^^  ^^^  B^"«  ^'^^^  ^""^  t^«  Alleghenies.  to  the  Ohio 

.„,,,.                           V       J       i  J               ^  -^            .X           J  river   at   Cincinnati.      Both   are   roads   which,   from   the   nature   of 

simply  that  one  company  .has  devoted  more  of  its  earnings  to  produc-  ^^.^„^    ^^^^  ^^  ^^^  ^^  ^  ^^^^^^,  ^^^^.^  ^^  p^^^^.   ^^^.^.  ^^j^^^^^ 

tive  maintenance  expenditures  than  has  the  other.     The  Chesapeake  depends   on   reducing  expenses  below  the  very   low  rates  received. 

&  Ohio  decreased  maintenance  of  way  expenditures  in  face  of  in-  i^  many  ways,   therefore,  the  annual  statements  of  the  two  com- 

creased  business,  but  on  the  Norfolk  &  Western  both  classes  of  main-  panics,  lately  issued,  furnish  material  for  a  comparison, 

tenance  increased  faster  than  gross  earnings.  The  Chesapeake  &  Ohio  runs  from  tidewater  at  Newport  News  to 

Cincinnati  and  to  Frankfort,  Ky,,  whence  it  enters  Louisville  over 

the  Louisville  &  Nashville,    From  a  point  west  of  Richmond,  on  the 

September  Accidents.  more  northern   of  its  two  lines  across  the  Blue  Ridge,  it  reaches 

Washington  over  the  Southern  Railway  tracks.    The  original  Chesa- 

The   condensed   record   ot  the  principal  train  accidents   which  peake  &  Ohio  company  was  formed  in  1868  to  consolidate  the  Virginia 

occurred  in  the  United  States  in  the  month  of  September,  printed  in  Central,  one  of  the  oldest  of  the  Virginia  roads,  and  the  Covington 

another  column,  contains  accounts  of  24   collisions  and   17  derail-  (Va,)   &  Ohio,  which  was  undertaken  by  the  state  of  Virginia  as  a 

ments.  Those  which  were  most  serious,  or  which  are  of  special  inter-  western  connection  for  the  Virginia  Central,  and  on  which,  before 

est  by  reason  of  their  causes  or  attending  circumstances,  occurred  the  opening  of  the  war,  some  $3,000,000  had  been  spent.    Five  years 

as  follows:  later,  in  1873.  the  Chesapeake  &  Ohio  Railroad  failed  to  make  its 

nth     Brush    Colo                                      Killed,      Injured,  interest  payments  and  in  1878  it  was  reorganized  as  the  Chesapeake 

7th    Obion,'  Tenn,    .......[....['.'.'.'.'.        44  &  Ohio  Railway,    The  road  was  at  that  time  controlled  by  Mr,  C.  P, 

9tli    Tabor"juncMon    Pa 3               0  Huntington,   who   some   years   later   organized,   under   the   laws  of 

ifith     Kimmel,  ind,   !...]........[...'.        2              20  Connecticut,  the  Newport  News  &  Mississippi  Valley  Company,  an 

L'Ht     MoSr-f  MUl^Pa 6             10  early  development  of  the  modern  "holding  company."     In  1886  this 

2.jth     i'aoli.  Pa.   '...."..'.'.'.'.".';!!'.!!!;.;        6             21  company  leased  the  Chesapeake  &  Ohio  for  250  years  and  also  two 

57th    Glen^vood'^'lnd'" 1              "s  Other  allied  companies.    One  year  later,  after  default,  receivers  were 

appointed  for  the  Chesapeake  &  Ohio,  thus  severing  its  lease  to  the 

The  most   fatal  accidents  in  this  list  occurred  not  far  apart,  and  Newport  News  &  Mississippi  Valley  Company,  which  a  few  vears  later 

almost  on  the  same  day— at  Moor's  Mill  and  at  Paoli,  both  in  Penn-  disappeared  entirely.     With  the  reorganization  of  the  Chesapeake  & 

sylvania.     In  the  Moor's   Mill   collision   the  man   in  charge  of  the  Ohio   in   1888,   control   passed   from   Mr,    Huntington  to   a  five-year 

train  at  fault  was  a  trainmaster;  and  the  coroner's  jury  found  that  yoting  trust  which  included  Mr,  J,   P,  Morgan,  and  was  generally 

the  collision  was  due  to  his  gross  and  wanton  neglect,     "Notwith-  assumed   to   be   in   the   interest  of  the  Vanderbilts     Mr,  Melville  E. 

standing  his  knowledge  that  the  passenger  train  No,  10  had  the  right  ingalls.   President  of   the   Big  Four,   was  elected  President  of  the 

of  way,  and  that  according  to  schedule  it  was  then  due  at  the  point  Chesapeake  &  Ohio  also,  and  the  two  companies  became  very  closely 

of  collision,  he  recklessly  endeavored  to  reach  Moor's  Mill,  a  station  allied. 

two  miles  west  of  the  accident.    We  also  find  that  he  had  full  control  The  road  turned  over  to  the  new  owners  was  in  wretched  physi- 

of  the    pay    train    which  he  was  piloting,  and  that  his  wanton  and  cal  condition  and  all   departments  were  thoroughly  run  down,     A 

reckless  conduct  was  all  the  more  inexcusable,  because  of  his  official  large  part  of  the  track  had  never  been  ballasted.    The  state's  expen- 

knowledge  and  control  of  the  trains  of  this  division,"  sive  work  in  railroad  building  across  the  mountains,  however,  could' 

The  Paoh  collision  was  due  to  the  failure  of  the  engineman  of  not  be  destroyed  bv  misuse  nor  fail  to  be  a  permanent  asset.     The 

the  express— one  of  the  most  important  trains  on  the  road— to  heed  colossal  character  of  much  of  this  work  is  illustrated  bv  two  fills, 

a  stop  signal;  and  most  critics  will  conclude  that  this  failure  is  to  be  together   containing    2,000,000   cubic   yards,     the   larger    containing 

charged  to  habitual  dependence  on  the  sight  of  a  clear  track  instead  1,100.000  cubic  yards,  said  to  be  the  largest  fill  in  the  world.     The 

of  on  the  indications  of  signals.    The  engineman  saw  the  train  ahead  rock  cutting  was  tremendous,  a  stretch  of  17  miles,  including  a  tun- 

of  him:  he  saw  that  it  was  clear  of  track  No,  2  (on  which  the  express  nel.  across  the  Blue  Ridge,  having  cost  1100.000  a  mile,  and  another 

was  entering):  he  had  seen  an  accommodation  train  (not  this  one)  section  of  22  miles  having  cost  $4,000,000.     The  first  important  step 

at  the  same  place  frequently  before;   he  knew  that  in  the  ordinary  in  putting  the  property  on  its  feet  was  the  completion,  on  Jan.  1. 

procedure    the    signals    would    be    cleared    through    to    the    east  1889.  of  the  Ohio  River  division  to  Cincinnati.    A  few  months  later 

end     of     the     yard     for     him     immediately     after     the     passage  the  Richmond  &  Allegheny  was  acquired.    This  gave  the  Chesapeake 

of     the     accommodation     train,     and     so     he    assumed     that     the  &  Ohio  its  wonderfully  favorable  second  line  from  Clifton  Forge,  In 

ordinary    procedure    had    been    carried    out    in    this    case.      This  the  valley  between  the  Alleghenies  and  the  Blue  Ridge    across  the 

train     of     thought     or     reasoning     may     have     been     partly     un-  Blue  Ridge  to  Richmond,  and  a  continuous  low-grade  line  from  Cin. 

conscious,  or  so  rapid  as  to  be  substantially  so;   and  yet  it  is  just  cinnati  to  Newport   News.     At  once  a  much  more  economical  ban-- 
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lling  of  traffic  was  made  possible.  On  the  whole  road  expenditures 
were  large  and  the  work  done  was  of  the  highest  standard.  In  1890 
;here  was  included  in  operating  expenses  for  betterments,  $900,000, 
which  left  net  earnings  just  sufficient  to  pay  fixed  charges  and  taxes, 
well  illustrating  the  policy  of  the  new  owners  to  use,  in  improving 
:he  property,  every  cent  available.  During  the  next  two  years 
51,300.000  was  similarly  taken  from  net  earnings  for  improvements, 
rhe  results  of  this  policy  were  soon  evident,  gross  earnings  in  1S92 
($9, 004, COO)  being  twice  what  they  were  in  1887  under  the  receiver- 
ship. Though  at  the  ena  of  the  receivership  trains  enough  to  earn 
interest  on  the  debt  could  scarcely  be  moved  over  the  road,  after 
L890  the  Chesapeake  &  Ohio  began  boldly  to  enter  the  field  as  a 
trunk   line  competitor.     At  Newport  News,  grain  elevators   and   a 


the  Cumberland  Valley  to  Harrisburg,  thus  forming  a  through  line, 
under  Pennsylvania  control,  from  the  Virginia  coal  fields  to  Phila- 
delphia and  New  York.  The  original  companies  from  which  the 
Norfolk  &  Western  has  grown  were  chartered  previous  to  1852  and 
were  controlled  by  the  state  of  Virginia.  They  were  consolidated 
in  1870  as  the  Atlantic,  Mississippi  &  Ohio,  which  ran  from  Norfolk 
to  the  Virginia-Tennessee  line,  with  a  total  mileage  of  428  miles. 
In  187G  the  consolidated  company  having  defaulted  on  its  bonds,  it 
was  put  in  the  hands  of  a  receiver  and  was  in  1881  reorganized  as 
the  Norfolk  &  Western.  The  reorganized  company  remained  solvent 
longer  than  the  Chesapeake  &  Ohio  after  its  corresponding  reorgani- 
zation in  1878,  but  was  forced  into  another  receivership  by 
the   hard   times   resulting  from   the  panic  of  1893,   which   brought 


Chesapeake  &  Ohio. 


tidewater  terminal  were  built  and  a  steamship  line  to  England  estab- 
lished. The  road  could  carry  grain  very  cheaply — none  more  so — 
and  at  times  was  suspected  of  carrying  it  more  cheaply  than  was 
sufficient  to  pay  even  operating  expenses.  Its  rate  cutting  during 
this  period  of  competition  caused  severe  losses  to  the  other  trunk 
lines.  As  a  result  of  the  splendid  operating  condition  to  which  the 
property  had  been  brought,  it  came  through  the  panic  years  following 
1893,  when  seemingly  more  powerful  roads  were  going  to  the  wall, 
without  default  or  foreclosure.  Control  is  now  In  the  hands  of  the 
Pennsylvania  and  the  Morgan-Vanderbilt  interests,  who,  together, 
own  a  majority  of  Its  stock  and  are  directly  represented  by  six  of 
its  nine  directors. 

The  Norfolk  &  Western  serves  much  the  same  territory  and  has 
a  similar  history.  Like  the  Chesapeake  &  Ohio  it  is  controlled  by 
trunk-line  influence,  the  Pennsylvania  in  1900-1901  having  acquired 
control  by  purchase  of  over  $32,000,000  of  its  common  stock.  The 
line  runs  from  Norfolk,  Va.,  to  Cincinnati  and  Columbus,  with 
branch  lines  reaching  south,  two  of  them  into  North  Carolina;  and 
a  line  from  Roanoke,  Va.,  to  Hagerstown,  Md.,  where  it  connects  with 


disaster  to  the  ambitious  plans  of  its  managers.  Their  policy  was 
to  construct  numbers  of  branch  lines  as  feeders  and  to  build  up  a 
very  large  mineral  traffic.  On  its  face,  this  seems  like  a  wise  policy. 
It  was  defeated  by  the  heavy  increase  in  capital  charges  which  ac- 
companied it  and  by  the  industrial  depression.  With  prosperous  times 
and  more  modest  capital  expenditures  the  road  would  have  undoubt- 
edly remained  solvent.  In  1892  net  earnings  showed  a  margin  of 
less  than  $40,000  over  fixed  charges,  and  in  1893  there  was  an  actual 
deficit  of  $543,000.  The  sharp  increase  in  fixed  charges,  particularly 
in  car  trust  obligations  incurred  for  new  rolling  stock  required  by 
the  Increased  coal  traffic,  together  with  the  deficiency  of  earnings  on 
new  branch  lines — always  prompt  to  reflect  industrial  depression — 
put  the  road  in  1895  into  a  receiver's  hands.  In  the  next  year  it  was 
reorganized  as  the  Norfolk  &  Western  Railway,  and  has  since  been 
increasingly  prosperous. 

Thus  both  these  roads  were  originally  built  before  the  war  by 
state  aid,  were  consolidated  soon  after  the  close  of  hostilities,  and 
in  each  ease,  within  five  years,  had  defaulted  on  their  interest  pay- 
ments.    Each  was  reorganized  and — the  Chesapeake  &  Ohio  in  1888 
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and  the  Norfolk  &  Western  in  1896 — went  through  a  later  reorganiza- 
tion. Each  is  now  controlled  in  the  interest  of  the  trunk-line  situa- 
tion by  the  strongest  of  the  trunk-line  powers. 

The  total  capitalization  of  the  two  roads  is  similar.  The  Chesa- 
peake &  Ohio,  which  operates  1,673  miles  of  line,  has  ?87,42T  total 
capital  per  mile,  $49,467  stock,  and  $37,9G0  bonds.  The  Norfolk  & 
Western  operates  1,799  miles  and  has  a  total  capitalization  of  $85,773 
per  mile,  made  up  of  $37,537  stock  and  $48,236  bonds. 

With  its  somewhat  larger  capitalization  the  Chesapeake  & 
Ohio  earns  almost  exactly  $1,000  per  mile  less  than  the  Norfollc  & 
Western.  Its  gross  earnings  for  1905  were  $20,724,371  ($12,388  per 
mile),  and  the  Norfolk  &  Westerns  $24,089,260  ($13,390  per  mile). 
These  were  increases  for  the  Chesapeake  &  Ohio  of  $1,426,846,  and 
for  the  Norfolk  &  Western  of  $1,370,283  over  the  preceding  year. 
With  increases  in  gross  earnings  so  nearly  the  same,  the  Chesapeake 
&  Ohio  saved  $959,070  of  the  increase  for  net  earnings  against 
$429,177,  or  less  than  half  as  much  increase  in  net  on  the  Norfolk  & 
Western.  In  other  words,  while  the  operating  ratio  on  all  business 
was  63.9  per  cent,  on  the  Chesapeake  &  Ohio,  and  60.6  per  cent,  on 
the  Norfolk  &  Western,  the  increased  business  was  handled  at  the 
operating  ratio  of  39.3  per  cent,  on  the  Chesapeake  &  Ohio  and  68.7 
per  cent,  on  the  Norfolk  &  Western.  The  net  income  after  fixed 
charges  was  3.37  per  cent,  on  the  Chesapeake  &  Ohio  against  2.38 
per  cent,  in  1904;  and  on  the  Norfolk  &  Western  6.30  per  cent., 
against  6.06  per  cent,  in  1904. 

Both  roads  must  carry  freight  cheaply  or  not  at  all.  Their 
problem  is  to  run  long  trains  of  low-grade  freight  and  make  a  profit. 
With  an  average  revenue  for  the  last  two  years  on  both  roads  of 
less  than  one-half  cent  per  ton  per  mile  (0.468  cent),  the  seriousness 
of  this  problem  is  evident.  Unless  the  expense  of  handling  per  ton 
mile  can  be  reduced  below  that  figure,  they  may  just  as  well  go  out 
of  business.  This  narrow  margin  of  profit  calls  for  the  most  eco- 
nomical management.  It  has  necessitated  large  improvements  in 
roadbed,  the  use  Of  the  most  modern  equipment,  and  remarkably 
large  train  loads, 

.  During  recent  jears.  the  train  load  figures  of  both  companies 
have  shown  a  wonderful  increase.  In  1890,  for  instance,  on  the  Chesa- 
peake &  Ohio,  the  revenue  train  load  was  225  tons;  in  1896.  what  was 
then  remarked  in  the  Railroad  Gazette  as  the  very  extraordinary 
figure  of  325  tons:  in  1899,  425  tons;  in  1900,  488  tons,  and  in  1905, 
557  tons.  The  Norfolk  &  Western,  in  1897.  at  the  end  of  the  first 
nine  months  of  operation  of  the  reorganized  company,  was  carrying 
an  average  train  load  of  325  tons.  This  has  in  seven  years  been 
increased  to  531  tons.  The  average  train  load  on  both  roads  has 
very  considerably  increased  during  the  past  year,  from  508  tons  to 
557  tons  on  the  Chesapeake  &  Ohio  and  from  488  tons  to  531  tons 
on  the  Norfolk  &  Western.  These  large  train  loads  go  a  long  way 
toward  accounting  for  the  fact  that  there  is  a  profit  in  carrying 
freight  for  less  than  one-half  a  cent  per  ton  per  mile.  To  make  up 
for  its  smaller  train  load,  the  Norfolk  &  Western,  probably  because 
more  of  its  traflBc  is  local  trafl5c,  seems  to  be  able  to  obtain  slightly 
higher  ton  mile  earnings  than  the  Chesapeake  &  Ohio.  In  1904.  it 
received  per  ton  mile  0.498  cent,  against  0.470  cent  on  the  Chesapeake 
&  Ohio,  and  in  1905,.  0.477  cent,  against  0.427  cent  on  the  Chesapeake 
&  Ohio. 

The  number  of  passengers  carried  one  mile  per  mile  of  road 
last  year  on  the  Chesapeake  &  Ohio  was  115,299.  against  only  78.466 
on  the  Norfolk  &  Western.  The  total  number  of  passengers  on  the 
Chesapeake  &  Ohio  increased  from  176.075.000  in  1904  to  192.838.400 
in  1905.  On  the  Norfolk  &  Western  in  1904,  there  were  136.561.600 
passengers  carried,  and  in  1905,  141.159.800.  The  average  distance 
each  passenger  was  carried  was  56  miles  on  the  Chesapeake  &  Ohio, 
and  40  miles  on  the  Norfolk  &  Western,  showing  that  the  Chesapeake 
&  Ohio  has  a  considerably  larger  share  of  through  traffic.  This  is 
also  borne  out  by  the  average  revenue  per  passenger  per  mile,  which 
was  last  year  2.019  cents  on  the  Chesapeake  &  Ohio  and  2.238  cents 
on  the  Norfolk  &  Western. 

The  number  of  tons  carried  one  mile  per  mile  of  road  was.  on 
the  Chesapeake  &  Ohio,  2.244,776,  against  1,917,741  in  1904.  and  on 
the  Norfolk  &  Western,  2,373.674,  against  2.223,328  in  1904.  The  aver- 
age distance  each  ton  of  freight  was  carried  was  282  miles  on  the 
Chesapeake  &  Ohio  and  269  miles  on  the  Norfolk  &  Western. 

The  large  amount  of  low-grade  traSic  hauled  makes  it  necessary 
for  both  roads  to  have  heavy  car  trust  obligations.  For  years  they 
have  in  this  way  made  large  purchases  of  high  capacity  equipment. 
Their  equipment  liabilities  are  probably  as  high  per  mile  of  road 
as  those  of  any  other  road  in  the  country.  The  amount  of  equip- 
ment trusts  outstanding  on  June  30  was  $8,165,000  on  the  Chesapeake 
&  Ohio,  or  $4,880  per  mile  of  road,  and  $7,300,000  on  the  Norfolk  & 
Western,  or  $4,058  per  mile  of  road.  The  Chesapeake  &  Ohio  paid 
out  of  income  last  year  $735,000  as  principal  of  equipment  trusts. 
and  the  Norfolk  &  Western,  $200,000  for  the  same  purpose. 

In  addition  to  these  payments  out  of  income,  both  companies 
made  liberal  charges  against  income  for  improvements.  On  the 
Chesapeake  &  Ohio,  such  extraordinary  expenditures,  including 
$465,000  for  new  equipment,  amounted  to  $1,217,477,  which  was 
charged  directly  to  the  year's  income  account.  The  Norfolk  & 
Western  pays  for  improvements  through  a  Betterment  Fund  created 


out  of  surplus  income  year  by  year.  To  this  fund  was  charged  during, 
the  year,  for  improvements,  $1,848,484,  while  at  the  same  time  there 
was  added  to  the  fund  out  of  the  year's  income  $1,000,000.  In  other 
words,  $848,484  out  of  surplus  income  of  previous  years  and  $1,000,000 
out  of  current  income  was  expended  for  extraordinary  betterments. 
In  addition,  there  was  charged  against  the  Fund  for  Acquiring  Addi- 
tional Equipment,  hew  equipment  costing  $1,440,000,  and  the  $200,000 
of  equipment  trust  payments  already  mentioned.  Out  of  the  current 
income  of  the  year  there  was  added  to  this  fund  $1,250,000;  or,  from 
the  other  point  of  view,  $390,000  was  spent  for  new  equipment  out 
of  the  income  of  previous  years  and  $1,250,000  out  of  current  income. 
In  short,  while  the  Chesapeake  &  Ohio  spent  for  betterments  and 
new  equipment  during  the  past  year  $1,952,477  out  of  income,  the 
Norfolk  &  Western  spent  for  like  purposes  $3,688,490  out  of  the  sur- 
plus income  of  previous  years  and  charged  to  current  income  for 
future  improvements  $2,250,000. 

There  is  no  need  to  look  further  for  an  explanation  of  the  rela- 
tive financial  strength  of  the  two  companies,  or  a  reason  for  the 
N.  &  W.  directors'  action  on  Wednesday  in  raising  the  common  stock 
dividend  rate  to  four  per  cent.  Both  companies  are  prosperous,  but 
with  a  funded  debt  $12,000,000  smaller  than  that  of  the  Chesapeake  & 
Ohio,  the  Norfolk  &  Western  not  only  earns  more  gross,  net  and  per 
mile,  but  spent  last  year  nearly  twice  as  much  out  of  earnings  for 
improvements.  As  operating  properties,  both  roads  are  notable  as 
examples  of  favorable  location  and  the  most  painstaking  of  careful 
management,  which  has  succeeded  in  making  profitable  the  hauling 
of  low-grade  traffic  at  a  remarkably  narrow  margin  of  profit. 

The  principal   statistics   of  operation  follow: 

Chesapeake  d  Ohio. 

1905.  1904. 

Mileage  worked    1.673  1.651 

Passenger  earnings    ?3,894,145  $3,648,233 

Freight  earnings    16.030.313  14.S.69.1S8 

Gross    earnings    20,7i;4.3Tl  19.29T.525 

Maint.  wav  and  structures  2.1SS.S3.>  2.307.620 

Maint.    of   equipment    4.0iT.943  3.659. 3S2 

Conducting  transportation.  6.677.255  6.420.666 

Operating  expenses    13.250,966  12.783,190 

Net    income     2.871,639  1.944.511 

Betterments  chrgd  agst  income  1,217.477  861,366 

Surplus  for  the  year 291,258  5,241 

Xorfoik  d  Western. 

1905.  1904. 

Mileage  worlied    1.799  1,723 

Passenger  earnings    ?3.158,773  $3,150,859 

Freight  earnings   20.249.400  18.894,941 

<;ioss    earnings    24,089.260  22,718,977 

Maint.  wav  and  structures.  3.095.910  2.854.164 

Maint.  of  "equipment    3.917.268  3.550,968 

Conducting    transportation  7.136.484  6.813.496 

Operating  expenses   14,614.434  13.673.328 

Net  income   5.833.454  5,688.303 

Betterments  chrgd  agst  income.  2,250.000  2,000,000 

Surplus  for  the  year 449,995  524,719 
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The  Panama   Canal. — System   and  Projects  of  Lindon  W.   Bates.     Pabiished' 

b.v  the  .\uthor.      Cloth.  180  pages,  and   15  plates. 

Mr.  Lindon  W.  Bates  has  made  a  careful  study  during  his  engi- 
neering career  of  the  many  complex  problems  involved  in  the  de- 
velopment of  deep  waterways  and  canals.  Some  years  ago  he  began 
on  the  collection  of  data  and  information  relating  to  the  geologic  and 
climatic  conditions  of  the  Isthmus  of  Panama,  from  which  he  has 
evolved  two  alternative  but  seemingly  equally  feasible  projects  for 
building  the  ship  canal  from  the  Atlantic  to  the  Pacific  with  the  mini- 
mum cost  and  time.  In  this  monograph  he  presents  the  details  of  these 
two  projects  and  the  reasons  for  making  his  claims  that  they  are 
more  meritorious  than  any  which  have  yet  been  considered  since 
the  French  company  first  conceived  this  gigantic  enterprise.  Read- 
ers of  the  Railroad  Gazette  will  remember  that  some  months  ago 
(June  2,  1905)  an  abstract  of  Mr.  Bates'  original  pamphlet  was 
published,  together  with  two  maps  showing  his  plan  for  harbor 
improvements  and  the  construction  of  a  lake  waterway  for  most 
of  the  distance  across  the  Isthmus.  Therefore,  an  outline  of  his 
project  is  not  now  necessary.  It  is  sufficient  to  say  that  from  a 
casual  examination  the  plan  proposed  appears  to  be  based  on 
sound  engineering  principles  and  worthy  of  consideration  by  the 
Board  of  Consulting  Engineers.  It  may  not  be  the  best  plan  but 
it  is  a  good  one  if  we  can  judge  from  our  own  meagre  knowledge 
of  the  situation  and  a  study  of  the  data  presented  in  this  book. 
The  text  is  accompanied  by  15  plates  showing  the  different  canal 
projects  which  have  been  proposed  and  some  of  the  engineering 
details  of  Mr.  Bates'  plan. 


TRADE  CATALOGUES. 


Switchboards. — The  Stanley-G.I.  Electric  Mfg.  Co.,  Pittsfield, 
Mass.,  sends  its  bulletin  No.  409,  in  which  is  Illustrated  and  de- 
scribed a  number  of  standard  switchboards  made  by  this  company 
for  use  in  connection  with  small  direct  current  electric  plants. 


Automatic  Brake  Slack  Adjuster. — The  American  Brake  Com- 
pany, St.  Louis,  Mo.,  sends  its  1905  part  catalogue  for  the  "Ameri- 
can" automatic  slack  adjuster.     It  is  in  pamphlet  form  and  is  pre- 
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pared  for  binding  with  similar  Westinghouse  publications.  It 
supersedes  the  1901  edition  and  illustrates  various  improvements. 
The  preface  explains  the  need  of  automatic  regulation  of  piston 
travel  and  the  operation  and  advantages  of  the  "American"  device. 
The  succeeding  pages  illustrate  by  plates  the  details  of  the  various 
forms  for  different  services  and  fully  explains  them.  There  are 
nine  plates,  the  last  of  which  chows  the  method  of  attachment. 


Locomotive  Boiler  Maintenance. — The  Kennicott  Water  Soft- 
ener Co..  Chicago,  sends  an  attractive  pamphlet  containing  a  re- 
print of  the  paper  on  The  Locomotive  Boiler  Water  Changing  Plant 
of  the  Pittsburg  &  Lake  Erie,  by  Mr.  A.  R.  Raymer,  Assistant 
Chief  Engineer  of  that  road,  read  at  the  October,  1904,  meeting 
of  the  Western  Railway  Club.  This  paper  was  printed  in  the  Rail- 
road Gazette,  Oct.  21,  1904.  The  Kennicott  Company  controls  the 
manufacturing  and  selling  rights  of  the  device  described  in  that 
paper. 


Rock  Drills  and  Air  Compressors. — The  Sullivan  Machinery 
Co.,  Chicago,  sends  its  Bulletin  No.  101.  It  contains  an  interesting 
description  and  ilustrations  of  the  destruction  of  Henderson's  Point 
in  Portsmouth,  N.  H.,  Harbor,  on  July  22,  1905.  The  destruction 
of  this  point  was  accomplished  by  novel  methods  in  which  the 
Sullivan  rock  drills  and  air  compressors  took  an  important  part. 


Pipe  Crushing  and  Shearing  Machine. — The  United  Engineering 
&  Foundry  Co.,  Pittsburg,  Pa.,  sends  a  small  pamphlet  illustrating 
a  new  type  of  machine  for  crushing  and  shearing  wrought-iron  pipe 
at  one  operation.  It  is  intended  for  use  in  tube  mills,  steel  plants 
and  scrap  yards  where  large  amounts  of  pipe  scrap  have  to  be  pre- 
pared for  reworking. 


An  Automatic  Belt-Tightening  Idler.— The  Crocker-Wheeler 
Company,  Ampere.  N.  J.,  sends  its  "Flyer"  No.  276,  which  illustrates 
and  describes  in  detail  a  newly  designed  automatic  belt-tightening 
attachment  for  the  Standard  Crocker-Wheeler  form  L  Motors.  This 
device  is  specially  adapted  for  use  wherever  the  limited  center 
distances  between  pulleys  require  an  increased  belt  contact  on  the 
pulley  surfaces. 


CONTRIBUTIONS 


Forms  and  Arrangements  of  Signals. 


13S  Libcn-ty  street,  New  York.  Oct.  17,  190.5. 
To  THE  Editor  of  the  Railroad  Gazette: 

You  are  doing  the  railroads  and  signal  contractors  a  valuable 
service  in  ventilating  the  subject  "Forms  of  Signals."  My  views 
on  the  subject  coincide  with  those  e.xpressed  by  Mr.  Salmon  in 
your  issue  of  October  6,  and  in  offering  a  few  suggestions  I  shall 
assume  the  uniform  use  of  semaphore  signals.  More  simplicity  and 
uniformity  for  the  guidance  of  trainmen  are  of  the  greatest  im- 
portance. 

It  is  quite  obvious  why  it  is  necessary  to  distinguish  an  auto- 
matic from  a  non-automatic  signal,  but  I  cannot  understand  why 
any  further  distinction  is  required  for  draws  and  train  orders.  A 
red  light  or  a  square  ended  blade  means  "stop";  "do  not  pass  here," 
except  where  the  automatic  is  in  use.  When  train  orders  are  to 
be  given  to  the  trainmen  is  not  the  present  practice  sufficient,  viz., 
bringing  the  train  to  a  stop  at  the  signal,  then  lowering  it  and 
presenting  a  hand  signal  to  bring  forward  the  train  to  the  desired 
point? 

Drawbridges  might  be  protected  where  possible  by  a  turnout 
track,  diverting  instead  of  derailing  a  train  over-running  the  stop 
signal.  Where  this  is  not  practicable,  two  stop  signals  might  be 
used,  one  in  the  usual  position,  and  the  other  some  few  hundred 
feet  in  its  rear,  to  give  trainmen  a  chance,  in  case  of  an  accidental 
over-run.  The  best  plan  of  all  would  be  to  keep  a  train  back  a 
section  when  a  draw  is  open. 

In  the  placing  of  signals  they  should  be  so  arranged  as  to 
render  it  impossible-  for  there  to  be  any  mistake  as  to  the  tracks 
they  are  intended  to  govern.  The  ideal  plan  is,  that  every  signal 
shall  be  in  the  same  vertical  and  lateral  position  in  relation  to 
its  track.  Exact  uniformity  in  this  respect  is  obviously  imprac- 
ticable, but  this  ideal  should  be  adhered  to  as  nearly  as  possible  in 
all  cases. 

"Home"  or  "stop"  signals  may  be  either  two  or  three  position, 
but  never  more  than  one  on  one  stand  or  post.  A  distant  signal 
for  the  next  section  may  be  placed  on  the  same  post.  At  points 
where  two  or  more  high  and  moderate  speed  tracks  diverge  there 
should  be'  a  home  signal  for  each  track,  each  signal  on  a  separate 
post  supported  on  a  bracketed  post,  and  the  distant  signals  sim- 
ilarly arranged.  These  signals  should  be  as  near  together  as  prac- 
ticable. This  arrangement  is  consistent  with  the  requirements  of 
only  on«  home  and  one  distant  signal  on  one  post.  One  or  more 
of  the  diverging  routes  may  consist  of  a  short  section  requiring  a 


distant  signal  on  the  home  signal  post  at  the  point  of  divergence, 
and  with  this  plan  this  can  be  provided.  The  ;;urves  of  some  of 
the  routes  may  be  such  as  to  admit  of  the  highest  speed  being  main- 
tained. Another  or  others  may  have  curves  necessitating  slowing 
down.  A  distinction  for  these  can  be  provided  by  elevating  the  high- 
speed signals  above  the  horizontal  line  of  the  slow-speed  signals. 
Where  one  of  the  diverging  tracks  leads  into  a  freight  yard  a  dwarf 
signal  might  be  used,  placed  at  the  foot  of  the  bracket  post  and 
a  screen  placed  before  it  so  that  it  would  be  obscured  from  the 
sight  of  the  approaching  engineer  until  within  any  distance  that 
might  be  determined  by  conditions  of  grade  and  so  on. 

In  signaling  parallel  tracks  the  signals  should  be  as  far  apart 


laterally  as  the  distance  between  track  centers.  Where  space  per- 
mits separate  posts  can  be  used,  and  in  the  absence  of  sufficient 
space  the  signals  should  be  supported  by  a  bridge  spanning  the 
tracks.  Thereby  a  distinction  is  maintained  between  signals  for 
diverging  and  signals  for  parallel  tracks. 

With  regard  to  the  distinction  between  automatic  and  non-auto- 
matic signals,  is  not  the  present  distinction,  a  number  on  the  sig- 
nal, sufficient?  It  is  only  when  the  signal  is  in  the  danger  posi- 
tion that  a  distinction  is  needed.  When  a  signal  is  in  the  danger 
position  the  engineer  is  required  to  stop  his  train.  In  the  case  of 
an  automatic  signal  he  is  permitted  after  a  lapse  of  time  to  proceed 
past  the  signal  in  its  position  of  danger.  During  this  period  of 
waiting  he  can  surely  distinguish,  by  the  presence  or  absence  of 
a  number,  whether  the  signal  is  automatic  or  non-automatic. 

The  arrangement  of  signals  I  have  here  suggested  has  the  ad- 
vantage of  uniformity  and  is  adaptable  to  the  most  complex  ar- 
rangement of  tracks  as  well  as  a  simple  one.  For  instance,  let  us 
assume  the  layout  sketched  above,  showing  a  suggested  arrangement 
of  signals  in  which  all  of  the  signals  are  for  westbound  movements 
on  Track  No.  2.  This  arrangement  is  a  common  enough  practice 
but  is  not  uniformly  adopted  by  all  railroads. 

The  alternative  signal  would  be,  according  to  some  practice,  thus 


N  n  II  I    or  thus  J- 


I  H  I  II  I  with  varying  rules  as 


to  the  application  of  each  signal  to  its  track.  To  avoid  a  little  extra 
cost  some  companies  are  led  into  the  use  of  obviously  mystifying 
arrangements  such  as  those  shown  by  the  two  smaller  sketches. 
Now  in  regard  to  the  distinction  between  the  home  and  the 
distant  signal.  The  distinction  at  present  is  obtained  by  using 
for  night  a  green  light  for  the  distant  and  a  red  light  for  the  home. 
For  day  a  green  painted  forked  blade  for  the  distant  and  a  red 
painted  square  ended  blade  for  the  home.  A  signal  engineer  of 
long  experience  and  excellent  standing  on  one  of  the  principal  rail- 
roads in  this  country  has  advanced  the  opinion  that  this  distinction 
for  the  day  signal  is  inconsistent,  and  I  think  he  is  right.  The 
fact  that  the  distant  signal  is  simply  a  cautionary  signal  has  been 
established  by  the  use  of  the  green  light  at  night.  By  day  a  sema- 
phore signal  is  undoubtedly  what  is  known  as  a  position  signal, 
that  is,  the  blade  in  the  horizontal  position  indicates  "danger." 
Inclined  at  about  45  deg.  below  the  horizontal,  indicates  "caution." 
Nearly  vertical  indicates  "clear."  Therefore  the  proper  distinction 
for  a  distant  signal  is  to  construct  it  so  that  its  two  positions  are, 
for  caution,  about  45  deg.,  and  for  clear,  nearly  vertical.  Under 
this  arrangement  (position,  not  color  being  the  sign)  the  blade 
could  just  as  well  be  painted  red,  the  most  assertive  color  obtainable. 
Apologizing  for  taking  up  so  much  of  your  valuable  space,  I  am,  etc., 

HENRY  JOHNSON. 


The  Tax  on  Alcohol  Used  in  the  Arts. 

New  York,  Oct.  24,  1905. 
To  THE  Editor  of  the  Railroad  Gazette: 

A  movement  is  now  being  carried  on  by  a  committee  of  American 
manufacturers  to  secure  the  removal  of  the  tax  from  alcohol  ren- 
dered unfit  for  beverage  purposes.  No  other  national  legislation  now 
suggested  would  be  of  more  value  in  stimulating  the  industrial  de- 
velopment of  this  country  than  the  freeing  from  taxation  alcohol 
rendered  unfit  for  internal  use  by  the  admixture  of  some  poisonous 
substance.  Indirectly  the  railroads  of  the  country  would  be  bene- 
fited by  the  largely  increased  volume  of  freight  traffic,  consequent  on 
the  establishment  of  new  industries  which  cannot  now  be  carried 
on   profitably   in  this  country,  owing  to  the  high   cost  of  alcohol. 


388 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  17. 


and  the  development  of  many  existing  industries,  the  sale  of  whose 
products  is  necessarily  limited  by  the  excessive  price  of  this  im- 
portant material. 

It  is  estimated  by  competent  authorities  that  within  a  very 
short  time  af.er  the  enactment  of  legislation  for  this  purpose  at 
least  100.000,000  gallons  of  alcohol  would  be  used  annually  for  in- 
dustrial purposes.  This  would,  of  course,  mean  much  additional 
freight  for  the  railroads,  besides  the  carrying  of  corn  and  other 
products  to  the  distillers. 

One  phase  of  this  subject,  which  is  of  special  interest  to  railroad 
companies,  is  that  of  furnishing  an  unlimited  supply  of  excellent 
motor  fuel  for  internal  combustion  engines,  for  motor  %-ehicles, 
power  boats  and  launcnes,  and  engines  for  running  farm  machinery 
of  various  kinds.  Some  of  the  railroad  companies  have  already  be- 
gun experimenting  with  the  gasoline  engine  for  rail  motor  cars, 
and  the  American  Locomotive  Company  is  about  to  engage  in  the 
manufacture  of  internal  combustion  motors. 

The  price  of  gasoline  has  more  than  doubled  within  the  past 


alcohol  costing  not  more  than  25  cents,  and  probably  somewhat 
less,  would  be  substituted  for  the  interior  wood  alcohol,  thus  effect- 
ing a  considerable  saving,  and  giving  a  much  better  material. 

HEXRY  TiAT.T.KY    Chairman. 


The  New  Haven's  Electric  Railway  System. 


The  story  of  the  upbuilding  of  what  is  now  the  great  electric 
railway  system  of  the  New  York,  New  Haven  &  Hartford  Railroad 
Company  goes  back  for  almost  15  years  and  includes  three  pretty 
distinct  periods  of  which  the  last  has  been  a  rapid  and  dramatic 
one.  The  first  period  runs  back  to  the  early  onset  of  the  new 
trolleys  on  the  old  steam  road.  It  was  an  epoch  when  a  consid- 
erable part  of  the  local  passenger  business  of  the  steam  corporation 
was  cut  to  pieces  by  the  aggressive  and  advancing  trolleys;  and 
it  was  followed  immediately  by  the  keenest  antagonism  in  legis- 
lature and   courts   as   the   steam    corporation   fought  its   long  and 
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The   New  York,    New    Haven   &    Hartford's   Electric   Lines. 


ten  years,  and  with  the  increasing  consumption  of  that  material  by 
motor  vehicles,  power  boats,  farm  engines,  etc.,  coupled  with  the 
decreasing  supply  of  petroleum  from  which  the  lighter  distillates 
can  be  secured,  there  is  serious  danger  of  a  yet  much  greater  in- 
crease in  its  cost.  The  supply  of  alcohol  is  unlimited,  as  it  can 
be  distilled  from  corn,  potatoes,  beet  sugar  waste,  sorghum  and 
many  other  farm  products. 

This  movement  relates  wholly  to  the  removal  of  the  internal 
revenue  tax  from  a  domestic  material,  and  has  nothing  to  do  with 
the  duty  on  foreign  alcohol. 

A  matter  of  secondary  interest  to  the  railroads  is  that  con- 
siderable quantities  of  alcohol  are  used  in  the  manufacture  of  cars,  in 
the  form  of  shellac  varnish,  and  in  all  the  railroad  repair  and  ma- 
chine shops,  etc.  At  present,  owing  to  the  tax  of  $2.07  per  gallon 
of  grain  alcohol,  wood  alcohol  costing  90  cents  or  $1  per  gallon 
Is  used.  This  is  an  inferior  product,  and  it  can  only  be  sold  be- 
■eauBe  it  is  not  taxed.     Under  the  proposed  legislation  denaturized 


Parthian  battle  in  resisting  electric  parallels.  During  this  period 
President  C.  P.  Clark  adopted  the  plan  of  buying  in  local  trolley 
systems  in  Connecticut  to  break  up,  if  possible,  eiectric  parallel 
projects  on  a  large  and,  potentially,  "long  distance"  scale.  But 
his  purchases  were  meagre.  They  included  only  the  Meriden  and 
Stamford  street  railways — of  but  some  27  miles  taken  together  and 
both  on  the  main  stem  of  the  steam  corporation.  To  this  period 
belongs  also  the  costly  third-rail  experiment  of  Mr.  Clark  on  the 
Nantasket  branch  which  has  been  a  substantial  failure;  and  the 
expensive  but  more  successful  third-rail  line  between  Hartford  and 
New  Britain — with  later  extension  to  Bristol — which  will  be  briefly 
referred  to  hereafter. 

The  second  period,  which  included  the  comparatively  brief  ad- 
ministration of  President  John  M.  Hall,  had  two  electrical  features, 
one  of  them  unique.  He  electrified  by  trolley  the  Providence,  Fall 
River  and  Bristol  lines  which  have  done  a  large  business,  especially 
between  Providence  and  Fall  River;  and  he  started  a  novel  venture 
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In  self-parallelism  by  building  a  competing  trolley  line  in  north- 
eastern Connecticut  under  the  charter  title  o£  the  Peoples'  Tram- 
way Company,  paralleling  a  part  of  his  Norwich  &  Worcester 
(steam)  division.  The  project  included  the  construction  of  large 
water  works  tor  the  general  supply  of  electric  power  and,  more 
remotely,  lateral  lines  to  factory  villages  to  furnish  a  freight  busi- 
ness to  the  Norwich  &  Worcester,  which  is  essentially  a  freight 
road.  The  enterprise  in  a  narrow  and  fiscal  sense  has  not  been 
successful  even  as  e.xpanded  by  President  Mellen.  But  it  has  served 
as  an  important  geographical  outpost  for  protection  against  rival 
schemes;  it  has  considerable  opportunities  for  profit  when  extended 
southward  to  join  the  Norwich  and  New  London  systems,  them- 
selves united  by  the  Montville  railway;  and  it  supplied  the  liberal 
and  expansive  charter,  later  amended  with  enormous  additional 
powers,  which  is  the  basic  charter  on  which  almost  the  whole  big 
electric  system  of  the  New  Haven  corporation  rests. 

When  President  Mellen  became  head  of  the  New  Haven  cor- 
poration two  years  ago  his  company  owned  but  three  trolley  lines — 
the  Stamford  and  Meriden  properties  and  the  Peoples'  Tramway 
line,  the  whole  represented  only  by  about  43  single  track  miles, 
those  figures  not  including,  however,  former  steam  lines  electrified. 
The  policy  of  the  new  president  was  then  cryptic.  He  had  been 
quoted  as  opposing  the  whole  Clark  policy  in  regard  to  electrics, 
but  he  has  stated  recently  that  he  disapproved  only  of  the  early 
electrification  of  steam  lines.  But  his  policy  very  quickly  was 
proclaimed.  He  entered  almost  immediately  on  the  purchase  of 
trolleys,  especially  those  of  a  competing  character,  and  has  carried 
it  forward  on  a  scale  that  has  dwarfed  not  only  the  accomplish- 
ments but  the  projects  of  his  predecessors.  Leaving  for  later  con- 
sideration stock  and  floating  debt  the  annexed  table  of  electric  lines 
now  under  New  Haven  ownership  or  control  shows  what  has  been 
done  in  the  short  span  of  18  months  as  measured  by  track  mileage 
and  funded  debt: 

VoiiKtiliicnl   lumiianiis. 

Miles 
ot  track.         Funded  debt. 

Worcester  &  C.  E.  Ky 30.5  $1,992,000 

Kew   Haven  system 111.6  1,633,000 

Meriden  system   20.0  500.OU0 

Norwich  system    17.0  350.000 

New   London  system 9.0  150,000 

Montville   Ky 10.4  250.000 

Mlddletown    Uy.    10.4  180.000 

Stamtoid    Ry 1S.3  75,000 

Greenwich    Uy 9.1  32U.O00 

Kast    Marttoid  &  Glas.   Ky 9.9  2110,000 

Buffleld   Ry 4.7  

Uranf Old  Ry 7.2  370.000 

Hartford    system     73.9  2,810,000 

Total 334.0  $8,830,000 

Worcester  &  Webster  Ry 14.9  $150,000 

Webster  &  Dudley  Ky .">.6  30.000 

West   Shoie   Kv 7.4  30,000 

N.  \.  &  Stamford  Ry 10.3  426,000 

Total 44.2  $636,000 

VontruUed  Liinx. 

Springfield    system     87.0  $1,500,000 

WoiTtster  &  South.   Ry 27.6  700,000 

W.  &  1',.  V.  Ry 15.7  

Beikshiie  Ry 40.1  1,000.000 

Willimantle    Ky 11.2  240.000 

Total 181.6  $3,440,000 

I{ecui)itulution. 

Constituent  Companies    334.0  $8,830,000 

Leased  lines   44.2  636,000 

Controlled  lines 181.6  3,440,000 

Total 559.8    '         $12,906,000 

To  the  funded  debt  is  to  be  added  112,275,000  of  the  Consoli- 
dated Railway  Company,  the  great  holding  corporation  under  which 
the  New  Haven  Company  has  financed  the  22  tabulated  lines  with 
the  exception  of  the  Springfield  system,  which  has  been  financed 
under  a  special  holding  corporation,  the  "Springfield  Railway  Com- 
panies." The  112,275.000  is  represented,  mainly,  if  not  entirely,  by 
issues  of  what  may  be  called  a  kind  of  "blanket"  debenture  but 
with  a  proviso  that  they  must  be  cared  for  before  the  substitution 
of  any  underlying  mortgage — thus  giving  the  security  a  consolidated 
mortgage  quality.  That  sum  carries  the  total  funded  debt  up  to 
$25,181,000,  about  half  of  it  underlying  bonds  of  the  merged  lines. 
The  figures  of  mileage,  by  recent  extensions  and  additions,  it  is 
stated  ofEcially  are  carried  up  to  about  588;  and,  if  to  this  are 
added  electrified  steam  lines,  the  total  rises  to  nearly  or  quite  700 
miles.  In  the  street  railway  lines  alone  the  system  inherited  by 
President  Mellen  has  grown  from  about  43  miles  to  588  miles  during 
a  year  and  a  half  of  his  administration — figures  which,  standing  by 
themselves,  show  the  magnitude  and  boldness  of  his  work. 

The  task  of  computing  the  real  stock  capitalization  is  extremely 
difficult  as  so  much  of  the  original  stock  of  merged  corporations 
has  been  issued  for  holding  purposes  only.  The  $10,000,000  of 
Consolidated  Railway  stock  stands,  however,  against  about  the  same 
amount  of  the  steam  corporation's  debentures  issued  to  buy  up  the 
New  Haven  trolley  system.  The  steam  company,  in  addition,  has 
other  stocks  of  the  various  railway  companies  amounting  to  $6,080,- 
170  besides  holding  $1,212,256  of  floating  debt,  only  $78,000  of  the 


latter  being  in  the  hands  of  the  public.  Owned  by  the  public  are 
also  $2,848,300  of  stock  of  the  Springfield  Railway  Companies.  With- 
out attempting  to  squeeze  out  original  water  and  taking  instead 
actual  market  values,  the  appraisal  of  the  22  merged  properties  rises 
considerably  above  $40,000,000.  The  first  year  of  operation,  incom- 
plete for  several  of  the  properties,  shows  $4,507,978.52  gross,  $1,682,- 
356.88  net,  and  $431,333.65  applicable  for  dividends  from  which,  de- 
ducting $350,000  interest  on  the  steam  corporation's  debentures  a 
net  profit  over  all  appears  of  $81,333.65 — and  that  after  digesting 
deficits  of  probably  not  less  than  $120,000  in  fixed  charges  of  merged 
lines.  For  the  first  two  months — July  and  August — of  the  present 
fiscal  year  the  net  earnings  show  a  large  increase  especially  marked 
in  the  large  urban  systems  as  a  whole. 

A  glance  at  the  map  will  show  the  motif  and  coherency  of 
the  New  Haven's  great  electric  venture.  There  is  a  protective  out- 
post in  the  Berkshircs;  a  long  line  of  electric  defence  from  Worces- 
ter southward  toward  the  Sound  through  eastern  Connecticut  and 
soon  to  be  continuous;  another  through  southwestern  Connecticut 
to  New  York  City;  and,  most  important  of  all,  the  central  fortifica- 
tions covering  New  Haven,  Hartford  and  Springfield.  Any  Invad- 
ing long  distance  electric  line  must  first  pass  the  flanks  and  would 
then  find  itself  practically  excluded  from  the  central  cities.  Two 
regions  of  the  New  Haven  steam  system  are,  however,  still  unpro- 
tected. One  is  Rhode  Island,  the  second  the  great  and  intricate 
system  south  of  Boston,  where  the  former  Old  Colony  system  is 
bunched  closely.  What  President  Mellen  will  do  in  those  uncovered 
territories  is  still  a  question  of  the  future;  but  enough  has  been 
done  already  to  thwart  any  long  distance  parallel  schemes  on  a 
large  scale,  saying  nothing  of  additional  defence  obtained  by  the 
repeal  of  the  Connecticut  general  railroad  law.  An  interesting  ques- 
tion of  the  future  will  be  the  attitude  of  Massachusetts  as  regards 
the  acquisition  of  trolleys  by  the  steam  corporations  which  was 
raised  but  left  unsettled  by  the  last  legislature  of  that  state.  The 
"Springfield  Railway  Companies"  as  a  "holding"  device  may  yet 
supply  a  test  case. 

Finally,  but  by  no  means  least  in  importance,  is  the  subject 
of  the  vantages  gained  by  the  New  Haven's  far  excursion  into  elec- 
trics. Those  vantages  have  been  along  several  lines:  (1)  Har- 
mony of  operation  between  the  steam  roads  and  formerly  compet- 
ing electric  parallels  so  as  to  economize  expense  and  adapt  mutually 
service  to  traflic.  (2)  Harmony  as  to  schedules  between  the  elec- 
tric lines  themselves.  (3)  Centrality  of  offices  and  of  management 
doing  away  with  salaries  on  separate  lines — a  plan  of  which  has 
been  worked  out  but  has  not  yet  gone  into  full  operation.  (4) 
Economies  through  the  purchase  of  railway  material  by  large  con- 
tracts, and  (5)  simplification  of  the  problems  of  electrifying  short 
distance  steam  lines.  To  illustrate  this  latter,  the  question  of  con- 
tinuing the  third  rail  on  the  Hartford-Bristol  line  changes  its 
bearings  now  that  the  steam  company  owns  the  Hartford  street 
railway  system.  All  these  gains  are  likely  to  appear  more  vividly 
when  two  full  years  of  operation  of  the  extensive  Consolidated  Rail- 
way system  allows  comparison  of  details.  Beyond  lies  the  greater 
problem  of  interchangeable  traffic  when  the  electric  locomotive  uni- 
fies the  street  railway  with  the  steam  road — an  ultimate  sharply 
suggested  by  President  Mellen's  coming  tentative  test  of  electric 
locomotives  for  express  passenger  traflic  between  Stamford  and 
New  York  city. 


Circuits  for  Automatic  Block  Signals."* 


The  work  of  the  committee  has  been  the  collating  of  the  in- 
formation called  for  on  blanks  which  were  drawn  up  by  the  1904 
committee.  The  membership  for  the  year  1905  was  as  follows:  E. 
A.  Everett,  C.  H.  Dryden,  H.  J.  Hovey,  C.  A.  Parker  and  L.  R. 
Clauaen.     Mr.  Clausen  was  Chairman. 

The  committee  received  only  23  answers,  and  four  gave  no  in- 
formation. The  conclusions  relative  to  the  installation,  arrange- 
ment and  maintenance  of  track  circuits  are  based  on  a  review  ot 
the  information  received. 

Relays. 

The  working  parts  of  relays  should  be  enclosed  in  transparent 
dust-proof  casing. 

A  3,C00-volt  alternating  insulation  test  should  be  required  be- 
tween separate  insulating  parts,  and  between  Insulated  parts  and 
frame  or  magnet  cover. 

Four  ohms  is  a  good  resistance  to  use  for  average  conditions, 
and  special  conditions  may  require  higher  resistance,  but  it  is  not 
advisable  to  use  lower  resistance  than  four  ohms. 

The  following  specifications  are  acceptable: 

.06  amp.  for  raising  armature. 

.04  amp.  at  release  of  armature. 

.11  amp.  average  current  through  relay  in  service. 

Platinum  to  carbon  front  contacts. 

Platinum  to  platinum  back  contacts. 

•From  Report  of  Committee  No.  1.  L.  R.  Clausen.  Chairman,  presented 
to  the  Railway  Signal  Association,  at  Niagara  Falls,  Oct.  10-12. 
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Points  should  open  '/,,  in.  and  armature  Vio  in.  from  poles  open. 

Vj,  in.  from  poles  closed. 

Armature  pins,  bone,  V32  in.  long. 

Armature  stop  not  adjustable. 

Cut  sections  represent  good  practice  if  the  relay  breaks  the 
circuit  and  shunts  rails  of  adjacent  track  circuit. 

Relays  should  be  sealed  and  maintainer  not  allowed  to  adjust. 
Relay  Shelter. 

Wood  or  metal  boxes  on  wood  or  iron  posts  are  satisfactory. 

Where  convenient  to  do  so,  relay  boxes  may  be  supported  on 
signal  masts  or  signal  bridges. 

If  wood  boxes  are  used,  one  thickness  of  matched  pine  with 
double  hinged  door,  arranged  for  padlock  is  acceptable. 

If  iron  boxes  are  used,  single  hinged  door,  V4,  in.  thick,  and 
arranged  with  dust  gasket  and  for  fastening  the  padlock,  is  satis- 
factory. 

Iron  boxes  should  be  lined  with  wood,  and  wood  board  used  for 
relays. 

Iron  boxes  need  not  be  connected  to  the  ground.' 

All  relays  should  be  arranged  in  relay  boxes  so  that  all  binding 
posts  are  accessible  without  moving  the  relay. 

Relays  may  be  placed  in  mechanism  cases,  if  mounted  on  wood 
or  other  insulation. 

Batteries. 

Two  gravity  cells  in  parallel  are  satisfactory  for  average  condi- 
tions, but  special  conditions  may  require  more  cells  to  be  used  on 
a  track  section. 

Four-pound  round  mercury  alloy  zincs  represent  the  best  prac- 
tice. 

An  ordinary  flat  leaf  copper  is  acceptable,  but  it  is  advisable 
to  use  a  shape  of  copper  that  will  allow  bending  of  same  to  prevent 
pulling  upward  through  the  copper  sulphate. 

Glass  jar  6  in.  x  8  in.  for  ti-ack  cells  represents  the  standard 
practice. 

Track  batteries  should  receive  attention  every  two   weeks. 

Zincs  should  have  life  of  one  month  in  track  battery  service. 

Storage  cells  in  glass  jars  may  be  used,  placed  above  ground, 
either  in  box  or  enlargement  of  signal  post. 

One  storage  cell  on  track  circuit  with  one  ohm  in  each  leg  of 
the  circuit  between  cell  and  rail  is  recommended. 
Bonding  and  Insulation. 

The  following  specifications  represent  standard  practice: 

Two  No.  8  Washburn  &  Moen  gage  E.  B.  B.  galvanized  iron 
wires  for  bonding  purposes,  placed  outside  of  splices  and  inside  of 
rail. 

Two  No.  6  B.  &  S.  soft  copper  wire  in  tunnels,  located  outside 
of  splices  and  inside  of  rails. 

Two  No.  6  B.  &  S.  soft  copper  wire  inside  of  splices  and  outside 
•of  rails  used  through  platforms,  crossings,  etc. 

Wire  should  be  16  in.  to  18  in.  longer  than  splice,  with  expansion 
loops  provided  on  one  end. 

Wire  should  be  inside  of  all  spikes  and  should  not  be  stapled 
to  tie;   bends  should  be  made  by  hand. 

Wires  not  to  be  twisted  together. 

Life  of  wires  should  be  five  to  eight  years  under  average  condi- 
tions. 

Frogs  should  be  bonded  in  circuit  in  series  with  two  wires  not 
twisted  which  may  be  stapled  to  ties  if  required. 

Ten  inches  to  15  Inches  slack  should  be  allowed. 

Hand  switches  should  be  included  in  circuit  and  insulated  rods 
used. 

Switch  points  should  be  bonded  into  circuit  in  shunt,  two  wires 
being  used. 

Sidings  should  be  bonded  to  fouling  point  in  shunt,  two  No.  8 
B.  &  S.  or  No.  9  B.  &  S.  copper  wires  being  used  for  the  shunt 
connection. 

Sidings  and  main  line  cross-overs  should  be  bonded  into  circuits 
whether  operated  by  pipe  line  from  one  end  or  not. 

Block  signs  are  not  used  on  sidings. 

Switch  instrument  should  be  used  on  all  siding  derails  and  at 
both  ends  of  all  cross-overs. 

Both  ends  of  main  line  cross-overs  should  shunt  both  main 
track  circuits. 

All  switch  instruments  should  be  arranged  to  shunt  track 
circuits,  two  wires  being  used  for  connection  to  each  rail  and  four 
contacts  of  the  switch  instrument  if  possible. 

Interlocking  switches  and  derails  should  be  included  in  circuit, 
if  expense  and  complications  introduced  are  not  too  great,  insulated 
rods  being  used  for  the  purpose. 

The  channel  pin  type  of  bond  plug  should  be  used. 

Copper  plating  of  bond  plugs  is  satisfactory,  but  tin  plating 
may  prove  better. 

Track  Insulation. 

Type  of  joints  to  be  used  on  main  line  and  in  yards  of  terminals 
to  have  mechanical  and  insulating  qualities  equal  to  the  best  stand- 
ard makes  now  on  the  market. 


The  24-in.  and  26-in.  joint  with  four  bolts  is  found  to  be  long 
enough  for  satisfactory  service. 

One  common  fiber  end  post  is  suflScient  with  some  types,  others 
require  two. 

On  light  traflSc  sidings  six  bolt  wood  joints  are  satisfactory. 

Joints  need  not  be  oiled  and  will  give  two  to  three  years  life 
under  average  conditions. 

Fiber  plates  have  life  of  one  year  under  average  conditions. 

End  posts  six  to  nine  months. 

Electric  crossings  should  be  cut  out  of  circuit,  one  joint  in  series 
being  used  for  this  purpose. 

The  effect  of  the  high  potential  circuit  on  electric  line  rails  may 
be  reduced  or  nullified  by  one  of  the  following  methods,  or  combina- 
tions of  the  same: 

A.  Bonding  the  rails  of  the  electric  line  together. 

B.  Introducing  more  insulated  joints  in  the  steam  line. 

C.  The  locating  of  track  battery  at  crossing. 

D.  Using  16  ohm  relay  at  crossing  and  breaking  block  wire- 
through  same. 

E.  Grounding  sections  of  track  of  electric  line. 

F.  Grounding  sections  of  track  of  steam  line. 

G.  Shunting  street  railway  rails. 

H.     Introducing  extra  battery  on  track. 

I.     Removing  ballast  from  rails  of  steam  line. 

J.  Inspecting  bond  wires  on  steam  line  and  keeping  same  to 
good  condition. 

K.  Providing  better  path  for  high  potential  current  on  electric 
line. 

No  special  devices  are  used  to  insulate  track  circuits  through 
platforms  or  crossings. 

For  insulating  rails  from  steel  bridges,  wood  blocks  or  fiber 
insulated  bolts,  with  wood  or  fiber  shims  below  the  rails  are  used. 

Nearly  all  lines  report  trouble   with  foreign   current,   and  the 
various  methods  for  taking  care  of  the  trouble  are  enumerated  imme- 
diately above  in  connection  with  electric  crossings. 
Battery  Shelter. 

Both  chutes  and  wells  may  be  used  for  housing  track  battery. 

Chutes  should  be  cylindrical,  of  cast-iron. 

Nine  in.  by  7  ft.  for  two  cells  and  9  in.  by  8  ft.  for  three  cells 
is  satisfactory  under  ordinary  conditions  with  a  maximum  depth  of 
frost  of  five  feet. 

Where  four  and  six  cells  are  used,  two  chutes  placed  side  by 
side  should  be  used. 

Walls  of  chutes  should  be  %  in.  to  14  in.  thick. 

Chutes  should  be  placed  with  top  9  in.  above  ground,  and  frost 
covers  used. 

It  is  not  practicable  to  use  air  tight  chutes  with  a  view  of 
reducing  the  evaporation. 

The  connections  in  chutes  should  be  fastened  in  connectors  to 
keep  them  from  grounding  on  chutes. 

Wood  elevators  provided  with  rope  for  raising  are  satisfactory. 

Lamps  in  chutes,  manure,  mineral  wool,  or  similar  material 
placed  in  and  around  chutes  are  recommended  for  protection  against 
extremely  cold  intervals. 

It  is  recommended,  however,  that  the  chutes  be  placed  below 
the  frost  line. 

Insulated  ^Yire  Connections. 

No.  S  B.  &  S.  or  No.  9  B.  &  S.  rubber  covered  copper  wire  should 
be  used  for  track  circuit;  same  size  being  used  for  all  purposes, 
except  battery  chutes'. 

Two  wires  in  parallel  should  be  used  around  switches  or  cross- 
ings and  other  siding  connections  for  each  side  of  circuit. 

Thickness  of  wall  of  rubber  insulation  recommended  as  Vsa-in. 
for  No.  8  B.  &  S.;  '/..-in.  for  Nos.  9,  10.  12  and  14  B.  &  S. 

One  layer  of  braid  should  be  provided. 

No.  12  B.  &  S.  standard  wire  should  be  used  in  chutes  of  approxi- 
mately 18  strands. 

Smaller  wire  for  relay  connection  need  not  be  used. 

Wires  may  be  placed  either  above  or  below  surface  of  ground. 
Both  are  considered  good  practice. 

Trad;  Connections. 

Twelve-inch  slack  is  allowed  for  track  connections. 

Soldered  joints  at  track  connections  should  be  poured. 

Iron  wire  should  be  used  for  track  connection  to  the  rail  and 
connections  should  be  made  three  feet  from  rail  joint. 
Trunking. 

Forty  per  cent,  extra  space  should  be  provided  in  trunking  con- 
taining track  wires. 

Stakes  for  supporting  trunking  should  be  7  ft.  apart  and  trunk- 
ing 2  to  3  in.  clear,  if  placed  above  the  ground. 

Bevel  joints  should  be  used,  placed  directly  over  supports  and 
carried  on  a  supporting  piece. 

Three  x  3  inches  is  a  good  size  trunking  for  track  wiring. 

Trunking  should  not  be  painted  inside. 

Trunking  should  be  painted  outside. 

Trunking  should  not  be  nailed  in  slots,  but  through  sides. 

When  crossing  track,  trunking  should  be  placed  1  in.  below  ralL 
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or  lt>   in.   below   rail,   depending  upon   whether  it  is  run   above   or 
below  the  ground. 

White  or   yellow   pine   and    redwood   are   satisfactory    for   this 
purpose. 


With  a  few  changes  the  association  adopted  this  report,  except 
the  part  concerning  relays,  which  was  refen-ed  back  because  the 
difference  between  .04  ampere  and  .06  ampere  was  deemed  too  small 
a  difference  for  practical  service.  On  the  second  specification  under 
the  head  of  bonding  in  tunnels,  there  was  some  discussion  as  to  the 
use  of  copper,  which  is  very  liable  to  accidental  breakage.  One  mem- 
ber uses  in  tunnels  two  copper  wires  and  one  galvanized  iron  wire; 
and  he  moved  that  this  be  the  recommended  practice,  but  as  another 
member  had  found  that  galvanized  iron  would  rust  out  in  two  or 
three  weeks  the  motion  was  lost.  It  was  voted  that  all  bond  wires 
should  be  fastened  to  the  web  of  the  rail.  It  was  voted  that  the 
bonding  from  the  main  line  to  sidings  should  be  of  No.  6  wire  in- 
stead of  No.  9.  A  similar  proposition  for  the  use  of  larger  wire 
was  made  at  other  points  but  was  not  approved  by  the  meeting.  The 
last  specification  under  track  connections,  was  made  to  read  "not  less 
than  3  ft.";  and  the  second  paragraph,  under  trunking,  was  made 
to  read  "not  over  7  ft.  .  .  .  not  less  than  3  in."  After  these 
and  a  few  verbal  changes  the  report  was  adopted  and  the  committee 
directed  to  prepare  specifications. 


Rebuilding  the  Cairo  Division   of  the  Big   Four. 


The  Cairo  division  of  the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  extends  from  Cairo  to  Tilton,  111.,  258  miles.  At  Tilton  it  joins 
the  Wabash  and  uses  its  tracks  into  Danville,  about  two  miles  farther 
north.  Originally  it  was  composed  of  several  small  roads,  includ- 
ing the  Cairo  &  Vincennes,  the  Danville  &  Southwestern  and  the 
St.  Francisville  &  Lawrenceville,  built  35  to  40  years  ago.  They 
were  consolidated 
and  taken  over  by 
the  old  Wabash,  St. 
Louis  &  Pacific  and 
operated  as  its  Cairo 
division  for  a  time. 
In  1885  it  was  sur- 
rendered  by  the 
Wabash,  pending 
foreclosure,  and  for 
four  years  was  oper- 
ated by  order  of  the 
court  as  the  Cairo, 
Vincennes  &  Chi- 
cago. It  was  reor- 
ganized in  1889,  and 
shortly  after  its  re- 
organization, c  o  n- 
trol  of  It  was  ac- 
quired by  the  Big 
Four,  which  has 
operated  it  ever 
since  as  its  Cairo  di- 
vision. In  addition 
to  the  main  line 
there  is  a  branch 
from  St.  Francisville 
to  Vincennes,  eight 
miles.  A  map  of  the 
line  is  shown  here- 
with. 

Up  to  the  present  time  this  division  has  been  one  of  the  weaker 
members  of  the  Big  Four  system.  It  was  a  light  single-track  line 
with  numerous  heavy  grades  and  curves,  and  full  of  sags.  It  was 
largely  dirt  ballasted,  no  rails  were  heavier  than  60  lbs.,  and  the 
bridges,  which  were  mostly  trestles,  were  all  wood.  The  line  did 
not  contribute  a  paying  traffic  and  no  money  was  spent  to  improve  it. 

However,  with  the  development  of  the  immense  coal  fields  sur- 
rounding Harrisburg  this  line  acquired  a  new  value,  which  was 
greatly  augmented  by  the  purchase  by  the  Vanderbilt  interests  of 
an  immense  tract  in  this  new  coal  bearing  region.  To  take  advant- 
age of  the  traffic  possibilities,  a  low-grade  direct  line  to  Chicago 
was  needed.  This  will  be  obtained  in  conjunction  with  the  Indiana 
Harbor,  also  a  Vanderbilt  property,  which  was  formerly  a  Chicago 
belt  road  but  which  is  now  being  extended  to  Danville,  and  will 
parallel  the  Chicago  &  Eastern  Illinois  from  that  point  to  Chicago. 

The  Cairo  division  of  the  Big  Four  north  of  Harrisburg  is 
being  entirely  rebuilt  in  order  to  convert  it  into  a  line  adequate 
to  the  needs  of  the  enormous  traffic  which  will  be  available.  Grades 
are  being  reduced  from  1.5  per  cent.,  the  former  maximum,  to  0.3 
per  cent,  northbound  and  0.5  southbound;  curves  are  being  reduced 
or  eliminated,  the  maximum  on  the  new  line  being  2  deg.,  and  the 
majority  1  deg  and  under;   all  new  bridges  are  of  permanent  con- 
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Cairo  Division  Connections  at  Danville,  III. 


struction.  concrete  masonry  being  used  throughout,  the  majority  of 
the  structures  being  entirely  of  plain  or  reinforced  concrete.  The 
entire  line  will  be  relaid  with  heavy  rails,  and  ballasted. 

The  work,  which  is  being  done  with  the  minimum  possible  dis- 
turbance to  traffic,  may  be  said  to  consist  of  three  classes.  The 
first  of  these,  involving  no  change  of  grade  or  location,  the  rail- 
road company  is  doing  itself.  It  consists  of  standardizing  the 
banks  and  cuts,  putting  in  new  track,  and  ballasting.  The  second 
class  involves  offset  locations  in  order  to  make  grade  and  curva- 
ture revisions  without  interfering  seriously  with  traffic.  The 
amount  of  the  offest  depends,  of  course,  on  local  conditions  such  as 
the  amount  of  grade  and  curvature  change,  etc..  but  will  average 


Map  of  the  Cairo  Division  of  the  Big  Four. 

about  25  ft.  This  offset  location  work  wherever  it  occurs  has  neces- 
sitated widening  the  right-of-way,  by  the  purchase  of  additional  land. 
The  third  class  requires  entire  relocation  of  the  line.  This  is  being 
done  at  a  number  of  points.  The  net  result  of  this  on  the  total 
length  of  the  line  will  be  to  shorten  it  about  three-quarters  of  a 
mile.     The  distance  from  Danville  to  Harrisburg  is  199  miles. 

Taking  Danville  as  the  initial  point  in  considering  the  improve- 
ments, one  of  the  most  important  pieces  of  work  is  being  done  here. 
The  Danville  situation  is  outlined  in  one  of  the  illustrations,  which 
shows  a  small  section  of  the  town  near  its  center,  and  the  rail- 
road connections  most  closely  affecting  the  Cairo  division.     As  al- 
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Reinforced   Concrete  Girder  Viaduct   over   Lawrenceville   Bottoms. 
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ready  mentioned,  this  line  now  ends  at  Tilton,  using  the  Wabasli 
into  Danville.  From  Tilton  a  cut-off  about  2':;  miles  long  is  being 
built  due  north  into  Danville  to  connect  with  the  Peoria  &  Eastern 
division  of  the  Big  Four.  The  new  Indiana  Harbor  line  will  join 
this  same  division  a  little  farther  east.  The  building  of  this  cut- 
off involves  the  construction  of  what  will  be  a  notable  reinforced 
concrete  arch  bridge  across  the  Salt  Fork  of  the  Vermilion  river. 
It  will  be  a  three-arch  structure,  containing  one  100-ft.  and  two  SO-ft. 
arches,  and  will  be  ao  ft.  high  above  the  bed  of  the  river.  The 
new  line  will  go  under  the  Wabash  and  also  under  a  trolley  line 
and  a  street.  This  involves  some  heavy  cutting,  the  material  from 
which  is  being  hauled  across  the  river  and  dumped  from  a  trestle 
85  ft.  high  to  form  the  approach  to  the  Vermilion  river  bridge. 
This  piece  of  work  will  involve  500,000  yds.  of  earthwork  and  12,000 
yds.  of  masonry. 

The  next  large  piece  of  work  will  be  just  north  of  Paris,  where 
about  three  miles  of  offset  location  occurs  to  revise  the  grade,  which 
is  now  1  per  cent,  maximum  on  this  section.  Beginning  a  short 
distance  south  of  Paris  and  extending  to  Oliver  there  will  be  about 
six  miles  of  relocation.  A  part  of  this  is  to  avoid  Swango  Hill, 
where  there  is  a  northbound  grade  of  over  1  per  cent,   about   lii 


ture  and  the  present  grade  of  1  per  cent,  each  way.  The  Vincennes- 
branch,  which  starts  here,  will  have  to  be  extended  a  short  distance 
west  and  a  new  Y  put  in  for  connection  to  the  new  line. 

Beginning  about  a  mile  north  of  Mt.  Carmel  and  extending 
beyond  Keensburg,  there  will  be  about  10  miles  of  offset  location 
for  grade  reduction.  South  of  Cowling  about  one  mile  of  reloca- 
tion will  be  done.  Starting  at  Orayville  there  will  be  a  stretch 
of  about  three  miles  of  offset  location,  another  stretch  of  six  miles 
from  Calvin  south,  and  a  similar  stretch  from  Carmi  to  Stokes,  all 
for  grade  reduction.  The  last-named  stretch  will  join  the  Stokes- 
Texas  City  relocation,  which  is  about  12  miles  long  and  the  longest 
relocation  stretch  on  the  line.  This  makes  about  18  miles  of  con- 
tinuous new  work  on  this  section.  The  primary  purpose  of  the 
relocation  work  here  is  to  avoid  Gosset  Hill,  about  five  miles  north 
of  Texas  City.  The  present  line  climbs  over  this  hill  on  a.  1% 
per  cent,  grade  about  two  miles  long  northbound,  and  has  four 
heavy  curves,  two  being  4  deg.  and  two  3  deg.  The  new  line  will 
run  around  this  hill,  passing  about  a  mile  to  the  east  of  the  present 
line. 

The  plans  outlined  in  the  prece^jng  paragraph  involve  some 
heavy  work,  the  Mt.  Carmel-Keensburg  piece  having  about  275,000> 


Bridge   No.   146  and   Details  of  the  Concrete   Abutments. 


miles  long.  A  uniform  grade  of  0.3  per  cent,  will  be  established 
on  the  new  line.  There  will  be  about  250,000  yds.  of  earthwork  and 
1,600  yds.  of 'masonry. 

Another  relocation  stretch  of  about  equal  length,  involving  200,- 
000  yds.  of  earthwork,  begins  about  2%  miles  north  of  Marshall 
Junction  and  extends  3^2  miles  south.  The  new  line  will  include 
a  steel  viaduct  over  Big  Creek  about  400  ft.  long  and  80  ft.  high, 
the  plans  for  which  have  not  yet  been  made.  From  Snyder  to  Wal- 
nut Prairie  about  3^^  miles  of  offset  location,  involving  175.000  yds. 
of  earthwork  and  2,600  yds.  of  masonry,  is  being  done  to  reduce 
the  present  1  per  cent,  northbound  grade.  A  similar  stretch  is  being 
done  at  West  York.  Between  Robinson  and  Flat  Rock  there  will  be 
about  61;.  miles  of  relocation,  and  on  each  side  of  Lawrenceville 
there  will  be  relocation  stretches  amounting  in  all  to  about  four 
miles.  This  work  takes  the  line  through  the  Lawrenceville  bot- 
toms where  much  trouble  from  w-ashouts  has  been  experienced  in 
the  past.  To  avoid  difficulties  on  the  new  line  from  this  source, 
about  2,200  ft.  of  reinforced  concrete  trestle  will  be  built,  there 
being  three  structures  approximately  1,200  ft.,  700  ft.  and  300  ft. 
long  respectively.  The  materials  to  be  handled  will  approximate 
300,000  yds.  of  earthwork  and  10,000  yds.  of  masonry.  The  work 
will  Include  a  crossing  of  Embarras  river. 

At  St.  Francisville  there  will  be  about  three  miles  of  reloca- 
tion, involving  140,000  yd-s.  of  excavation,  to  reduce  excessive  curva- 


yds.  of  earthwork  and  1,700  yds.  of  masonry;  the  Grayville  offset 
about  270,000  yds.  of  earth  and  3,000  yds.  of  masonry;  the  Carmi- 
Stokes  offset  about  195,000  yds.  of  earth  and  3,500  yds.  of  masonry; 
and  the  Stokes-Texas  City  relocation  about  540,000  yds.  of  earth 
and  6,000  yds.  of  masonry.  In  addition  to  what  has  been  enumer- 
ated for  the  entire  line  there  will  be  numerous  short  stretches 
of  offset  location  work  for  grade  revision  and  flattening  of  curves. 
The  total  estimated  amount  of  materials  involved  in  the  entire 
work  is  4,000.000  yds.  of  earthwork  and  75,000  yds.  of  masonry. 

The  line  will  be  gravel  ballasted,  the  company  having  a  large 
gravel  pit  at  West  York.  It  will  be  laid  with  80-lb.  and  90-lb. 
rails.  The  former  will  include  about  75  miles  of  80-lb.  rails  taken 
from  the  St.  Louis  division  of  the  road.  The  remainder  of  the  work 
will  be  laid  with  new  90-lb.  rails. 

Perhaps  the  most  interesting  features  of  the  work  will  be  the 
concrete  bridges,  typical  examples  of  which  are  illustrated  here- 
with. Two  of  these  designs — the  Vermilion  river  bridge  and  the 
Lawrenceville  Bottoms  trestle — have  already  been  mentioned.  The 
first  is  a  symmetrical  three-arch  double-track  structure,  the  80-ft. 
arches  flanking  the  100-ft.  central  arch.  A  three-centered  arch  is 
used,  the  smaller  ones  being  30  ft.  high  above  the  springing  line, 
and  the  larger  one  40  ft.  The  thicknesses  at  arch  crowns  are  3  ft. 
6  in.  and  4  ft.  respectively.  The  spandrel  arches  are  8  ft.  The 
bridge  is  designed  as  a  plain  concrete  structure,  the  Johnson  corru- 
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Concrete   Arch   Bridge   over  Salt   Fork  of  the   Vermillion    River. 
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Details   of    Abutments    for    Bridge    No.    153. 


gated  steel  bars  used  being  a  precautionary  measure  only.  Three 
mixtures  or  classes  of  concrete  are  used  in  the  bridge,  being  desig- 
nated on  the  drawings  as  classes  B,  D  and  E  respectively.  The  first 
of  these  is  a  1  cement-9i,o  gravel  mixture,  equivalent  to  a  1-4-8  stone 
mixture.  Class  D  is  a  I-6I0  gravel  mixture,  equivalent  to  1-3-6  stone, 
and  class  E  is  a  1-2-4  stone  mixture.  The  first  is  used  for  founda- 
tions, the  second  for  abutments,  wing  walls,  bench  walls,  etc.,  and 
the  third  for  arch  rings,  box  culvert  covers,  girders,  etc.  The  founda- 
tions for  this  bridge  are  carried  down  to  shale.  For  the  piers,  the 
foundations  are  spread  at  the  bottom  to  2.5  ft.  2  in.  for  the  north 
abutment  to  22  ft.  6  in.  and  for  the  south  abutment  to  18  ft.,  due 
to  the  difference  in  elevation  of  the  abutment  footings. 

The  piers  up  to  the  arch  haunches  are  class  D  concrete,  as  are 
the  abutments,  spandrel  arches  and  entire  upper  structure.  The 
half  longitudinal  section  shows  the  manner  of  putting  the  voussoirs 
into  the  arch  rings,  the  numbering  on  the  different  sections  indi- 
cating the  sequence.  Details  of  novel  expansion  joints  over  the  piers 
and  abutments  are  shown.  For  the  abutments  the  pressure  surfaces 
have  lengths  of  60-lb.  rail  imbedded  in  them,  the  upper  surface 
having  one  31-ft.  length  placed  transversely,  ball  down,  and  the 
lower  surface  2-ft.  lengths  placed  longitudinally,  3  ft.  9  in.  on  cen- 
ters. In  each  case  the  balls  extend  %-in.  from  the  surface  of  the 
concrete,  which  has  a  smooth  flat  finish  to  enable  contact  to  be 
made  at  the  rails  only.  Two  layers  of  felt  are  placed  between  the 
surfaces.  The  arrangement  for  the  piers  is  similar  except  in  the 
lengths  and  spacing  of  the  rails.  The  cross  walls  of  the  spandrel 
arches  have  each  a  4-ft.  x  3-ft.  4-in.  arched  opening  to  form  a  pass- 
ageway between  arches.  The  position  of  the  embankment  slope  at 
each  end  of  the  bridge  is  indicated,  from  which  it  will  be  seen  that 
the  end  arches  will  be  from  one-half  to  two-thirds  filled  up.  These 
flanking  arches  are  primarily  to  take  the  slopes  of  these  embank- 
ments and  are  not  necessary  as  a  waterway.  The  bridge  will  contain 
approximately  11,000  yds.  of  concrete. 

The  most  novel  structures  on  the  line  are  the  Lawrenceville  Bot- 
toms trestles,  all  three  being  similar  in  design  and  differing  only 
in  length.  Each  is,  in  effect,  a  series  of  20-ft.  boxes  joined  into  a 
continuous  structure.  The  longest  will  have  52  spans,  the  next  32 
spans,  and  the  shortest  12  spans,  their  lengths  over  all  being  1,217 
ft.  9  in.,  739  ft.  and  280  ft.  9  in.  respectively.  The  height  from  top 
of  foundation  to  base  of  rail  varies  from  10  ft.  to  14  ft.  6  in.  due 
to  irregularities  of  the  ground  surface.  Other  pier  and  footing  di- 
mensions  vary  to  correspond.     For   the  box  tops,   instead  of  slabs 
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a  reinforced  concrete  through  girder  design  is  employed.  There 
are  two  girders  5  ft.  4  in.  deep  and  2  ft.  wide,  with  a  1-ft.  9-in.  floor 
between,  integral  with  the  girders.  The  top  of  the  floor  is  1  ft.  11  in. 
below  the  girder  top  and  its  bottom  is  1  ft.  8  in.  above  the  girder 
bottom,  a  heavy  fillet  being  provided  at  the  corners  where  floor 
and  girders  join.  The  width  outside  of  girders  is  14  ft.  The  girders, 
of  course,  form  the  coping  for  the  structure,  and  it  is  claimed  that 
the  design  is  economical  of  material.  Johnson  corrugated  steel  bars 
varying  from  %  in.  to  IVi  in.  are  used  for  reinforcing,  their  dis- 
position being  shown  in  the  various  sections  and  details.  Expan- 
sion joints  are  provided  over  the  abutments  and  at  every  fourth 
pier,  similar  in  design  to  those  used  in  the  Vermilion  river  bridge, 
except   that   there  are   three   transverse   rails   over   the   abutments 


partment,  is  in  immediate  charge  of  the  work,  under  the  direction 
of  Mr.  W.  M.  Duane,  Superintendent  of  Construction.  Acltnowledg- 
ments  are  due  Mr.  G.  W.  Kittredge,  Chief  Engineer  of  the  Big  Four, 
for  the  data  for  this  article. 


Transportation  of  Explosives. 


A  special  committee,  appointed  by  the  President  of  the  Amer- 
ican Railway  Association  last  April,  has  made  an  exhaustive  study 
of  the  subject,  and,  in  a  report  presented  to  the  association  at  its 
Chicago  meeting,  October  25,  says  that  a  general  code  of  regula- 
tions for  the  transportation  of  explosives  ought  to  be  adopted  by  all 
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16-ft.    Reinforced    Concrete    Box    Culvert. 


and  four  over  the  piers,  and  the  longitudinal  pieces  are  spaced  3  ft. 
on  centers.  The  three  classes  of  concrete  are  used  in  these  struc- 
tures in  the  manner  already  stated:  Class  B  for  the  foundations, 
class  D  for  abutments  and  piers,  and  class  E  for  the  girders  and 
floor. 

All  of  the  smaller  structures  are  box  culverts  or  arches,  typical 
designs  of  which  are  shown.  Also,  two  designs  of  abutments  for 
steel  girder  bridges  are  included.  In  one  of  these  the  projecting 
parapet  wall,  first  used  on  the  Chicago,  Indianapolis  &  St.  Louis 
Short  Line  worli  of  the  St.  Louis  division  of  the  Big  Four  (Rail- 
road Gazette,  March  11,  1904),  is  employed.  Each  wing  is  reinforced 
by  two  lengths  of  rail,  and  by  three  1-in.  corrugated  bars  along 
the  upper  surface  of  the  parapet  and  extending  down  into  the  abut- 
ment  is   shown.     Both   designs   have   a   cast-iron   retainer   or   curb 


of  the  railroads  of  the  country.  A  set  of  regulations  has  been  com- 
piled; and  while  the  committee,  for  reasons  given,  does  not  recom- 
mend final  action,  it  is  desirable  that  all  railroads  adopt  the  new 
rules,  as  far  as  practicable,  without  delay.  Before  final  action  is 
taken  it  may  be  found  desirable  to  ask  Congress  for  a  Federal  law 
regulating  the  transportation  of  explosives. 

The  committee  making  the  report  consists  of  Messrs.  James 
McCrea.  Pennsylvania  Lines;  A.  W.  Sullivan,  Missouri  Pacific;  A. 
H.  Smith,  New  York  Central;  N.  H.  Maher.  Norfolk  &  Western, 
and  Dr.  Charles  B.  Dudley,  Pennsylvania  Railroad.  The  regula- 
tions presented  are  in  their  main  features  similar  to  those 
recently  adopted  by  the  Pennsylvania  Railroad  and  noticed  in  the 
Railroad  Gazette  of  July  14  last,  page  43.  The  report  is  supple- 
mented  by  a    report   from   Dr.   Dudley   embodying  a   highly   inter- 
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placed  transversely  between  parapets  at  the  outer  edge  of  the  ma- 
sonry to  permit  the  standard  depth  of  ballast  to  be  used  over  the 
front  wall  of  the  abutment. 

The  contract  work  has  been  let  by  sections  as  follows:  Dan- 
ville-Tilton,  grade  work  to  the  McArthur  Brothers  Company,  Chi- 
cago; masonry  to  the  Bates  &  Rogers  Construction  Company,  Chi- 
cago. Tiltoii-Allandale,  grade  work  to  W.  J.  Oliver,  Knoxville,  Tenn.; 
masonry  to  the  Collier  Bridge  Company.  Indianapolis,  Ind.,  except 
the  Lawrenceville  Bottoms  work,  which  was  let  to  Wells  Bros.  & 
Brown,  St.  Louis,  for  earth,  and  Moore  &  Mansfield,  Indianapolis, 
for  masonry.  Allandale-Harrisburg,  grade  work  to  Walsh  &  John- 
son, Davenport,  Iowa;  masonry  to  the  Widell-Finley  Company,  Chi- 
cago.    Mr.  F.  W.  Smith,  Division  Engineer  of  the  Construction  De- 


esting  study  made  by  him  of  all  the  conditions  surrounding  the 
transportation  of  explosives;  also  a  report  made  by  Dr.  Charles 
E.  Munroe,  of  George  Washington  University;  President  Henry  S. 
Drinker,  of  Lehigh  University,  and  Dr.  Charles  F.  McKenna,  of 
New  York  City,  who  were  called  in  as  expert  advisers;  two  pages 
of  the  views  of  manufacturers;  a  list  of  165  establishments  which 
make  explosives,  of  which  57  are  in  the  State  of  Pennsylvania; 
an  abstract  of  the  laws  of  the  United  States  and  of  all  the  states 
and  a  large  numtter  of  cities,  and  a  compilation  of  replies  from 
railroad  companies  showing  the  regulations  in  force  on  their  re- 
spective lines.  This  last  includes  a  copy  of  the  regulations  which 
were  in  force  on  the  Pennsylvania  Railroad  previous  to  the  adop- 
tion of  the  new  code  this  year,  and  also  contains  suggestions  froin 
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some  of  the  roads  concerning  possible  further  improvements.  Many 
railroads  reply  that  they  have  in  force  regulations  similar  to  those 
of  the  Pennsylvania  (which  are  dated  Sept.  25,  1899). 

A  cursory  e.xaminatiou-  of  the  regulations  presented  by  the 
committee  shows  but  few^  paints  of  difference  between  these  and 
the  new  regulations  of  the  Pennsylvania.  Only  box  ears  of  at  least 
30  tons  capacity  must  be  used.  Steel  underframe  box  cars  are  "rec- 
ommended." The  rules  apply  to  explosives  in  any  quantity;  those 
of  the  Pennsylvania  deal  chiefly  with  lots  of  5.000  lbs.  and  over. 
A  car  containing  explosives  must,  when  practicable,  be  not  closer 
than  15  cars  from  the  engine  or  10  cars  from  the  caboose,  unless 
the  length  of  the  train  will  not  permit.  Explosives  must  not  be 
placed  in  a  train  within  five  ears  of  each  other,  and  not  more  than 
three  such  cars  placed  in  any  one  train. 

Dr.  Dudley's  report  gives  a  mass  of  interesting  information 
concerning  the  manufacture  of  all  kinds  of  explosives  and  the  be- 
havior of  different  explosive  substances  when  used  or  w-hen  stored. 
He  tells  of  a  railroad  accident  in  which  a  wooden  keg  containing 
25  lbs.  of  black  powder  was  blown  a  distance  of  3.000  ft.  and  recov- 
ered intact.  The  'use  of  refrigerated  cars  for  carrying  nitro-glyee- 
rine  powders  is  held  to  be  inadvisable  because  the  subsequent 
artificial  thawing  out  of  these  powders  would  probably  increase  the 
danger,  as  a  whole.  Dr.  Dudley  finds  that  21G  million  pounds  of 
explosives  were  made  m  19no,  and  estimates  that  the  business  has 
largely  increased  since  that  time,  making  the  traffic  in  the  United 
States  at  present  perhaps  50  carloads  a  day. 

It  would  appear  that  the  regulations  recently  adopted  by  the 
Pennsylvania  Railroad,  as  well  as  those  now  reported,  are  neces- 
sarily unsatisfactory  in  some  respects  because  of  the  impossibility 
of  getting  all  shippers  to  agree  to  the  restrictions  which  the  rail- 
roads would  like  to  impose,  and  the  suggestions  made  to  the  com- 
mittee by  the  Pennsylvania  Railroad  for  further  improvement  in 
the  conditions  are  therefore  of  interest.     These  suggestions  are: 

1.  Manufacture  should  be  supervised  by  Federal  authority  and 
packing  and  marking  should  be  in  conformance  with  standard  prac- 
tice recommended  by  the  American  Railway  Association.  Inspec- 
tion should  be  made  by  common  carriers  through  a  recognized 
inspector. 

2.  Boxes  containing  high  explosives  in  quantities  from  50  to 
100  pounds  should  be  made  of  %-in.  lumber.  Boxes  containing  less 
than  50  pounds  should  be  made  of  lo-in.  lumber;  each  package  to 
be  stenciled  "High  Explosive — Dangerous"  on  sides,  ends  and  top. 

3.  Rates  for  transportation  in  car-loads  should  be  sufficiently 
Increased  to  warrant  such  transportation.  Rates  on  less  than  car- 
loads should  be  made  prohibitively  high  so  as  to  force  car-load  ship- 
ments to  distributing  centers  and  the  construction  of  magazines  for 
distributing  purposes. 

4.  Legislation,  Federal  or  State,  should  be  secured  making  it 
a.  misdemeanor  to  ship  explosives  under  other  names. 

5.  An  individual  road  can  hardly  go  farther  than  Pennsylvania 
R.  R.  Circular  No.  174A  (the  new  rules)  without  placing  an  undue 
burden  on  manufacturers  located  on  its  lines,  compelling  them  to 
suffer  loss  by  competition. 


Convention  of  the  Superintendents  of  Bridges  and  Buildings. 


The  fifteenth  annual  convention  of  the  Associatfon  of  Railway 
Superintendents  of  Bridges  and  Buildings  was  held  in  the  Mononga- 
lela  House,  Pittsburg,  Pa..  October  17,  18  and  19.  Contrary  to  expec- 
:ation,  the  attendance  was  somewhat  smaller  than  usual,  there  being 
5nly  about  20  per  cent,  of  the  members  present.  President  C.  A. 
Lichty  (C.  &  N.  W.)  was  in  the  chair.  The  address  of  welcome  was 
Jelivered  by  Mr.  W.  B.  Rodgers.  City  Solicitor,  Mr.  J.  H.  Cummin 
(Long  Island  R.  R.)  responding  on  behalf  of  the  association.  The 
Secretary  reported  the  addition  of  20  members  since  the  last  meet- 
ng,  the  total  membership  now  being  314.  A  balance  of  $917  was  re- 
ported in  the  treasury. 

The  officers  for  the  ensuing  year  are;  President,  J.  B.  Sheldon 
(N.  Y.,  N.  H.  &  H.);  First  Vice-President.  J.  H.  Markley  (T.,  P. 
i  W.);  Second  Vice-President,  R.  H.  Reid  (L.  S.  &  M.  S.);  Third 
l^ice-President,  R.  C.  Sattley  (C.  &  N.-W.);  Fourth  Vice-President, 
r  P.  Canty  ( B.  &  M.);  Secretary,  S.  F.  Patterson  (B.  &  M.)  re- 
elected; Treasurer.  C.  P.  Austin  (B.  &  M.),  re-elected;  Members 
Executive  Committee,  J.  S.  Lemond,  C.  W.  Richey.  H.  Rettinghouse. 
d.  H.  Eggleston.  F.  E.  Schall.  A.  E.  Killam.  Messrs.  Jas.  Mclntire. 
'ormerly  of  the  Erie,  now  retired,  and  E.  F.  Wise,  formerly  of  the 
Illinois  Central,  now  retired,  were  elected  to  life  membership  in  the 
issociation.     Boston  was  selected  as  the  next  place  of  meeting. 

The  association  established  last  year  the  policy  of  having  stand- 
ng  committees,  ten  such  committees  having  been  appointed  during 
he  past  year.  There  w-ere  in  addition  eight  subjects  assigned  for 
special  committee  report  at  this  meeting.  Most  of  the  standing  com- 
mittees were  not  yet  prepared  to  make  reports  on  their  subjects, 
here  being  but  two  printed  reports  submitted.  Two  other  brief 
-eports  in  manuscript  form  were  presented  at  the  meeting,  while 
Jther  committees  simply  reported  progress. 

Five  of  the  eight  special  committees  submitted   reports.     The 


first  of  these  was  on  "Construction  and  Maintenance  of  Docks  and 
Wharves."  A  typewritten  report  read  by  the  chairman  of  the  com- 
mittee, Mr.  H.  H.  Rettinghouse,  gave  information  regarding  mer- 
chandise wharves  and  ore  docks  on  the  Great  Lakes  only,  letters  of 
inquiry  to  members  on  the  seaboards  having  been  unanswered.  The 
report  was  devoted  principally  to  the  ore  docks,  giving  the  costs  per 
lineal  foot,  per  thousand  feet  B.  M.,  and  per  ton  of  storage  capa(!ity 
of  the  Duluth,  Missabe  &  Northern  dock  at  Duluth,  Minn.,  the  Duluth 
&  Iron  Range  dock  at  Two  Harbors.  Minn.,  and  the  Wisconsin  Central 
dock  at  Ashland,  Wis.  These  docks  have  respectively  384,  116  and 
314  pockets  and  storage  capacities  of  80,640  tons,  33,600  tons,  and 
48,356  tons.  The  report  gave  all  other  important  dimensions  as  well. 
Information  relative  to  the  life  of  such  docks  and  the  parts  first 
needing  repairs  was  included.  The  discussion  was  brief  and  related 
principally  to  the  costs  of  materials,  disclosing  considerable  varia- 
tions between  different  parts  of  the  country. 

There  was  no  report  on  subject  No.  2,  "Relative  Value  of  Con- 
crete and  Timber  Piles."  and  no  discussion  was  offered  by  members 
when  the  subject  was  presented. 

The  report  on  subject  No.  3,  "Concrete  Building  Construction, 
Including  Platforms,"  was  presented  in  manuscript  form  by  the  chair- 
man of  the  committee,  Mr.  C.  W.  Richey.  As  indicated  by  the  title, 
the  report  consisted  of  descriptions  of  various  kinds  of  concrete 
buildings,  station  platforms  being  included  and  forming  the  initial 
section  of  the  report.  All  of  the  buildings  included,  which  are 
notable  examples  of  this  type  of  construction,  have  already  been 
described  in  engineering  journals,  and  the  report  is  therefore  not 
reproduced  here. 

In  the  discussion  Mr.  W.  F.  Steffens  (N.  Y.  C.)  thought  that  for 
certain  railroad  buildings  reinforced  concrete  might  prove  rather 
costly  from  the  maintenance  standpoint,  a  point  that  does  not  appear 
to  have  received  the  consideration  it  deserves,  mention  being  made 
especially  of  engine  houses.  In  the  event  of  a  locomotive  punching 
a  hole  in  the  back  wall  of  such  a  house,  how  would  it  be  repaired 
effectively?  The  New  York  Central  had  a  design  of  reinforced  con- 
crete roundhouse  prepared,  but  abandoned  the  concrete  for  brick 
after  consultation  with  practical  men  on  the  system,  who  thought 
its  use  would  be  a  mistake. 

Advocates  of  reinforced  concrete  pointed  out  that  it  would  not 
be  an  easy  matter  for  a  locomotive  to  punch  a  hole  in  such  a  wall, 
and  in  comparison  with  brick  the  force  that  would  make  a  hole  in 
the  reinforced  concrete  wall  would  probably  knock  down  the  entire 
brick  wall.  Mr.  Richey  suggested  that  the  reinforced  concrete  wall 
could  be  strengthened  against  impacts  from  locomotives  by  having  a 
buttress  built  into  it  at  the  proper  place.  Mr.  Pickering  (B.  &  M.) 
suggested  that  some  means  might  be  adopted  for  localizing  the  dam- 
age to  a  wall  from  such  a  blow  and  thus  simplify  the  repairs.  A 
brick  wall  could  have  the  section  with  which  the  locomotive  would 
come  in  contact  enclosed  in  a  frame,  which  would  permit  that  por- 
tion only  to  be  knocked  out,  and  easily  replaced.  For  a  reinforced 
concrete  wall  the  steel  could  be  omitted  from  that  portion  of  the 
wall. 

Some  members  objected  to  concrete  platforms  because  they  are 
slippery.  It  was  pointed  out.  however,  that  this  is  a  defect  of  con- 
struction, such  platforms  having  doubtless  been  given  a  neat  cement 
finish,  which  was  troweled.  If  the  surface  is  properly  treated  it 
need  not  be  slippery. 

Mr.  Cummin  (Long  Island)  reported  that  his  road  is  building 
concrete  stations  and  platforms  on  its  elevated  lines.  He  also  referred 
to  the  effect  of  fire  on  concrete  construction,  which  will  withstand 
considerable  heat  without  apparent  injury,  but  when  water  comes 
in  contact  with  it  under  such  circumstances  it  disintegrates.  This 
point  was  worthy  of  consideration  in  connection  with  concrete  build- 
ings. In  the  event  of  a  hot  fire  adjacent  to  such  a  building,  what 
would  be  the  result  to  the  building  should  the  firemen  turn  water* 
on  it? 

On  subject  No.  4,  "Anchors  for  Plows  and  Derricks,"  little  dis- 
cussion was  offered.  Mr.  H.  H.  Eggleston  (C.  &  A.)  said  that  they 
unload  their  trains  while  in  motion,  the  material  being  spread  with  a 
bulldozer. 

The  next  subject  was  "Methods  of  Repairing  Roofs."  The  chair- 
man of  the  committee,  J.  N.  Penwell  (L.  E.  &  W.),  read  some  letters 
on  the  subject  which  had  not  been  included  in  the  report.  These 
letters  dwelt  on  the  advisability  of  more  frequent  inspection  and 
repairs  of  roofs,  as  the  trouole  and  cost  are  much  greater  when 
injuries  and  leaks  are  neglected.  Information  was  asked  for  regard- 
ing the  use  and  durability  of  lead  or  copper  flashing  on  roundhouse 
skylights.  Mr.  Tanner  (M.  P.)  said  they  had  used  copper  on  a 
house  at  Omaha  and  it  was  eaten  out  in  about  four  years.  Paper, 
protected  by  pitch,  was  then  substituted.  Mr.  Killam  (Intercolonial) 
said  they  had  had  no  trouble  from  the  use  of  lead.  Mr.  Cummin 
(L.  I.),  who  had  asked  the  question  about  metals  for  flashing,  said 
he  had  tried  everything  in  practice,  but  none  lasted.  He  cited  the 
case  of  a  copper-lined  ventilator  on  which  he  had  obtained  a  five- 
year  guarantee  from  the  builder,  and  which  the  latter  was  obliged 
to  renew  once  in  that  time.  Afterward  felt  with  sheathing  outside 
was  substituted  and  was  satisfactory.     He  further  stated  that  they 
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were  abolishing  hanging  gutters  on  their  roundhouses  as  tar  as  pos- 
sible, and  forming  the  gutters  in  the  roofs  instead. 

Mr.  Clark  (B.  &  O.)  said  their  practice  was  to  roof  all  stations 
and  shop  buildings  with  slate.  On  roundhouses  and  temporary  build- 
ings patented  roofings  were  used  and  were  satisfactory.  He  thought 
the  foundation  for  such  roofings  was  an  important  factor  in  their 
durability.  If  there  were  cracks  and  knot  holes  to  allow  the  gases 
to  reach  the  under  side  of  the  material,  it  would  deteriorate  much 
more  rapidly.  Mr.  Perry  (P.  &  R.)  thought  the  pitch  of  the  roof  also 
is  a  factor,  flat-pitch  roofs  covered  with  patented  material  lasting 
longer  than  those  of  steeper  pitch.  A  slag  roof  should  not  have  a 
pitch  to  exceed  3  in. 

Mr.  Canty  (B.  &  M.)  said  the  rapid  decomposition  of  the  nails 
was  a  chief  trouble  with  them.  If  they  could  find  a  nail  that  would 
last,  their  roofs  would  be  longer  lived.  He  mentioned  a  composition 
nail  used  in  slate  roofs  that  was  lasting  fairly  well.  Mr.  Richey 
(Penn.)  recently  took  down  a  slate-roofed  roundhouse  20  years  old 
in  which  the  tinned  iron  nails  were  in  a  good  state  of  preservation. 
Mr.  Killam  said  the  roundhouses  of  the  Intercolonial  of  Canada  have 
no  regular  gutters.  The  roofs  are  made  of  several  layers  of  paper, 
suitably  lapped,  covered  with  a  material  composed  of  asbestos,  asphalt 
and  tar,  the  roofs  costing  about  $6.50  a  square  foot.  They  expect 
their  roofs  to  last  25  or  30  years,  not  considering  them  satisfactory 
otherwise.     They  use  an  iron  nail,  galvanized. 

There  was  no  report  on  the  next  subject.  "Methods  of  Watering 
Stock  in  Transit." 

The  report  on  subject  No.  7.  "Protection  of  Water  Tanks  and 
Water  Pipes  from  the  Action  of  Frost."  was  made  up  of  extracts  from 
letters  received  in  answer  to  a  circular  of  inquiry  sent  out  by  the 
committee.  These  letters  disclosed  wide  variations  in  practice,  as 
was  to  be  expected.  Many  of  those  taking  part  in  the  discussion 
had  outlined  their  practice  in  their  letters  and  offered  little  additional 
information.  Mr.  Staten  (C.  &  O.)  asked  if  any  more  trouble  from 
freezing  was  experienced  with  iron  than  with  wooden  tanks.  Mr. 
Canty  (B.  &  M.)  said  they  found  no  difference.  They  make  a  prac- 
tice of  keeping  piping  out  of  the  tank.  The  float  valve  is  in  a  pit 
under  the  tank,  being  operated  from  the  float  within  the  tank  by 
suitable  rods  and  levers.  Mr.  Killam  said  the  mechanical  depart- 
ment had  charge  of  the  water  stations  on  the  Intercolonial.  But  de- 
spite the  fact  that  the  temperature  sometimes  goes  to  42  deg.  below 
zero,  they  are  not  troubled  from  freezing  up  of  their  tanks.  The 
frost  boxes  have  several  air  spaces  well  lined  with  paper.  The  tanks 
are  formed  of  4-in.  white  pine  staves,  and  have  a  double  roof,  the 
first  being  flat,  and  the  outer  one  pitched,  of  matched  lumber  and 
covered  with  galvanized  iron.  Where  they  pump  into  the  tank,  the 
exhaust  line  is  run  up  through  the  tank.  Where  the  tank  is  fed  by 
gravity,  the  space  beneath  is  enclosed  and  a  stove  installed. 

Mr.  Penwell  (L.  E.  &  W.)  finds  their  trouble  to  vary  according 
to  the  source  of  supply.  The  most  trouble  is  encountered  where  the 
water  is  taken  from  shallow  streams.  Where  they  take  water  from 
springs  and  pump  with  hydraulic  rams,  there  is  much  less  trouble 
and  when  a  deep  well  furnishes  the  water  there  is  no  trouble  at  all. 
Also,  the  amount  of  water  used  per  day  at  a  station  is  a  factor,  there 
being  much  less  difficulty  where  large  quantities  are  taken. 

There  was  no  report  on  the  last  subject.  "Recent  Practice  in 
Cofferdam  Work."  There  was  some  discussion  of  the  use  of  steel 
sheet  piling  under  this  head,  however,  Mr.  Schall  (L.  V.)  having 
asked  regarding  the  experience  of  members  with  this  piling.  Not 
many  had  ever  used  it.  Mr.  Soles  (P.  &  L.  E.)  told  of  having  re- 
cently witnessed  the  efforts  of  some  contractors  to  withdraw  a  steel 
sheet  piling  they  had  driven,  and  of  the  great  difficulty  they  experi- 
enced. Mr.  Steffens  (N.  Y.  C),  chairman  of  the  committee,  said  he 
understood  that  steel  sheet  piling  was  quite  satisfactory  for  use  in 
soft  ground,  but  was  not  very  successful  in  coarse  gravel  or  rock. 

The  standing  committee  subjects  were  next  taken  up.  There 
was  no  report  on  the  first,  "Pile  and  Frame  Trestle  Bridges."  There 
was  a  brief  discussion,  during  which  the  President  asked  members 
to  forward  drawings  of  their  standard  pile  and  trestle  bridges  to  the 
committee  for  use  next  year.  Mr.  Clark  (B.  &  O.)  described  their 
standards.  They  use  a  double  cap  and  omit  corbels,  considering  the 
latter  bad  practice. 

There  was  a  printed  report  on  the  second  subject,  "Steel 
Bridges."  Mr.  R.  H.  Reid  (L.  S.  &  M.  S.)  had  contributed  a  written 
discussion,  which  was  printed  with  the  report.  In  some  remarks  in 
the  convention  he  emphasized  the  points  contained  in  the  written 
discussion,  and  also  told  of  a  case  where  they  had  taken  out  a  60-ft. 
deck  plate  girder  bridge  with  a  steam  derrick  and  replaced  it  by  a 
heavier  one  in  18  minutes,  the  operation  including  uncoupling  and 
taking  off  the  rails,  lifting  the  old  bridge  out  and  onto  cars,  bringing 
in  the  new  one  and  lowering  it  into  place  on  the  masonry,  coupling 
it  up  and  putting  it  in  shape  for  traflSc.  Referring  to  cleaning  and 
protecting  the  steel  from  corrosion,  he  said  that  the  brine  from 
refrigerator  cars  drippins  on  the  steel  forms  a  hard  scale,  which 
has  to  be  cut  off  with  hammer  and  chisel.  They  know  of  no  paint 
that  offers  a  satisfactory  protective  covering.  They  tried  putting 
sheet  lead  on  the  stringers,  but  it  squeezed  out;  also,  it  does  not 
protect  the  lower  part  of  the  stringer.-  Paper  bad  been  tried  but 


failed,   first   by   cutting  through   at   the   edges   of   the  stringer  and 
then  all  the  way  across  under  the  ties. 

The  matter  of  the  use  of  riveted  and  pin-connected  spans  came 
up.  Mr.  Staten  (C.  &  O.)  thought  pin-connected  truss  bridges  could 
be  erected  to  better  advantage  and  with  much  less  delay  to  traffic 
than  riveted  spans.  H.  H.  Eggleston  (C.  &  A.)  suggested  that  this 
objection  could  be  overcome  by  building  the  riveted  span  at  one  side 
and  afterward  sliding  it  into  place.  Mr.  Reid  said  it  was  entirely  a 
question  of  erection  and  first  cost  between  the  two.  About  180  ft.  is 
the  economical  limit  for  riveted  spans  on  the  basis  of  comparative 
cost,  riveted  and  pin-connected  spans  balancing  in  cost  at  about 
200  ft.  In  pin-connected  spans  of  the  latter  length,  the  members  are 
heavy  enough  to  hold  them  down  and  give  a  stable  structure;  while 
with  riveted  spans  at  this  and  greater  lengths,  serious  difficulties 
are  offered  in  the  field  by  the  detail  parts  in  connecting  up.  etc. 

Mr.  Sheldon  (N.  Y..  N.  H.  &  H.)  asked  the  length  and  size  of 
field  rivet  that  can  be  driven  to  fill  its  hole  properly  and  do  its  full 
duty.  Mr.  Reid  said  they  had  driven  %-in.  steel  rivets  with  a  5-in. 
grip  and  1-in.  rivets  with  a  6-in.  grip.  He  regarded  this  as  the  limit 
for  hot  driving.  Cold  driving  may  be  done  up  to  2>2  in.  diameter 
and  10-in.  grip,  but  powerful  machinery  is  needed.  The  Lake  Shore 
specifications  require  that  the  length  of  rivet  should  not  exceed  five 
times  its  diameter.  In  regard  to  hand  and  pneumatic  hammer  driv- 
ing, he  thought  the  latter  was  better  than  the  most  careful  hand 
work;  and  air  hammers  can  also  be  used  in  places  inaccessible  to 
hand  driving.  Other  members  thought  the  latter  the  chief  advantage 
of  air  hammers,  believing  hand  driving  to  be  more  efficient,  and 
fully  as  cheap,  if  not  cheaper. 

There  were  no  reports  on  the  next  five  subjects,  namely:  Build- 
ings; Docks  and  Wharves;  Water  Supply;  Fire  Protection;  Fences, 
Crossings  and  Cattle  Guards.  Some  discussion  occurred  on  Fire 
Protection.  Mr.  Rettinghouse  (Wis.  Cent.)  said  all  buildings  should 
be  kept  scrupulously  clean  and  should  he  constantly  and  carefully 
inspected;  bridges  likewise.  Mr.  Reid  said  the  Lake  Shore  had  tried 
protecting  the  stringers  of  its  wooden  bridges  by  covering  them  with 
tin;  but  gravel  and  cinders  got  under  the  tin  and  made  holes;  also 
it  hides  the  stringer  from  sight  and  causes  it  to  dry  out  much  more 
slowly  than  if  not  so  covered.  Mr.  Cummin  has  a  trestle  4  miles 
long  over  Jamaica  Bay,  Long  Island,  on  which  trestle  are  three  fish- 
ing stations.  At  each  station  he  has  a  small  house  about  S  ft.  square 
containing  a  hand  car  on  which  is  mounted  a  double-acting  force 
pump  with  20  ft.  of  2-in.  suction  and  25  ft.  of  1-in.  discharge  hose. 
These  equipments  have  already  prevented  the  spread  of  several  fires 
that  promised  to  be  disastrous.  He  said  that  men  should  be  drilled 
in  the  use  of  fire  apparatus  wherever  installed  if  it  is  to  be  effective. 

Mr.  Canty  (B.  &  M.)  mentioned  some  points  regarding  which 
special  care  should  be  experienced,  such  as  the  proper  protection  of 
the  floors  under  stoves;  tissue  records  should  be  kept  in  fireproof 
rooms  or  storage  quarters;  gas  brackets  are  not  allowed  in  buildings 
on  his  road.  Mr.  Pickering  (B.  &  M.)  spoke  of  whitewashing  wooden 
roofs  as  a  protective  measure  against  fire.  He  said  that  on  parts  of 
his  road  it  is  required  by  insurance  companies.  The  preservative 
and  preventive  effects  will  last  from  two  to  six  years  on  good  cedar 
shingles.  Mr.  Sheldon  (N.  Y.,  N.  H.  &  H.)  spoke  of  the  practice 
of  boarding  up  platforms  to  prevent  the  accumulation  of  combustible 
material  underneath.  While  effective  for  that  purpose,  moisture 
does  not  dry  out  readily,  and  decay  is  therefore  much  more  rapid. 
Mr.  Rettinghouse  told  of  an  ore  dock  on  the  Great  Lakes  which 
burned  recently,  along  which  the  fire  traveled  with  incredible  rapid- 
ity. In  rebuilding  the  dock  transverse  partitions  of  matched  lumber 
w-ere  placed  every  200  ft.  to  prevent  drafts  and  an  automatic  sprink- 
ling system  installed. 

There  was  a  printed  report  on  subject  No.  8,  "Preservatives 
for  Wood  and  Metals,"  but  there  was  no  discussion. 

The  only  report  by  the  committee  on  subject  No.  9,  "Coaling 
Stations  and  Cinder  Pits."  was  the  reading  of  a  circular  which  will 
be  sent  out  to  members  the  coming  year  to  obtain  material  for  the 
next  report. 

A  brief  manuscript  report  on  the  final  subject.  "Records  and 
Accounts,"  preliminary  in  nature,  was  read,  and  there  was  a  short 
discussion.  Mr.  Reid  (L.  S.  &  M.  S.)  described  a  note  book  for  bridge 
record  field  notes  used  on  his  road.  It  is  of  a  size  convenient  for  the 
pocket.  They  also  have  ruled  sheets  arranged  to  show  the  stresses 
in  all  members  of  each  of  their  bridges  under  different  loads.  Mr. 
Killam  explained  a  plan  by  which  he  had  a  description  of  every 
structure  of  the  Intercolonial  belonging  to  his  department,  and  along 
with  the  description  of  each  a  record  of  each  yearly  inspection  for 
the  past  nine  years,  the  term  of  his  service  with  the  road.  These 
data  the  road  has  had  printed  in  book  form. 

The  subjects  for  the  next  convention  are: 

1.  Concrete  bridges,  arches  and  subways. 

2.  Experience  and  use  of  concrete  piles. 

3.  Concrete  building  construction,  including  platforms. 

4.  Methods  of  watering  stock  in  transit. 

5.  Recent  practice  in  cofferdam  work. 

6.  Modern  coaling  stations  and  cinder  pits. 

7.  Bumping  blocks  for  passenger  and  freight  service. 
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The  subjects  for  standing  committees  remain  the  same  as  for 
last  year,  except  No.  9,  which  was  transferred  to  the  above  list  as 
No.  6. 

EXHIBITS. 

L.  W.  Barker.  Clinton.  Iowa. — Small  working  model  of  Barker  mail  crane. 

Barrett  Manufacturing  Co.,  New  York. — Barrett  "Specification"  roofing 
and  waterprooliiig. 

F.  W.  Bird  ic  Son,  East  Walpole,  Mass. — Samples  of  "Paroid"  roofing. 

The  Philip  Care.T  Mfg.  Co.,  Lockland.  Ohio. — Carey's  magnesia  fielixble 
cement  roofing  and  asphalt  roofing  paint  for  roofs,  bridges,  etc. 

Paul  Dickinson,  Chicago. — Sample  "Universal"  cast-iron  smoke-jack,  and 
40-iD.  circular  section  of  "\  itribestos"  smoke-jack. 

Jos.  Dixon  Crucible  Co.,  Jersey  City,  X.  J. — Placards  advertising  Dixon's 
protective  paint.      Souvenirs. 

The  Eastern  Granite  Roofing  Co.,  New  York. — Samples  of  roofing.  Large 
photographic  views  of  buildings  covered  with  this  rooting. 

Fairbanks,  Morse  &  Co..  Chicago. — New  Duff  roller  bearing  jacks,  ratchet 
jacks,  small  model  of  standard  hand-car  and  of  Sheffield  standpipe.  Photo- 
graphs of  coaling  stations,  water  stations,  motor  cars,  etc. 

H.  W.  Johns-Manville  Co.,  New  York. — Transite  asbestos  smoke-jack,  as- 
bestos roofing,  pipe  covering  and  other  asbestos-magensia  products.  Elec- 
trical products. 

The  Lowe  Brothers  Company,  Dayton,  Ohio. — Lowe's  red  lead  "Lute." 

McClintic-Marshall  Construction  Co..  Pittsburg.  Pa. — Large  photographs 
showing  steel  bridges,  buildings,  etc.,  built  by  this  company.  Also  views 
of  shops,  recently  extended  to  make  combined  capacity  120,UUO  tons  a  year. 

National  Roofing  Co.,  Tonawanda. — Samples  of  "Security"  brand  roofinir. 

The  Patterson-Sargent  Co.,  New  York. — This  company  distributed  sou- 
Tenirs  and  pamphlets  showing  views  of  the  Thebes,  bridge,  painted  with 
its  product. 

Arthur  E.  Rendle,  New  York. — Sample  "Paradigm"  Skylight  and  side 
light. 

The  Sherwin-Williams  Company,  Cleveland,  Ohio. — This  company  gave 
away  handsome  sterling  silver  souvenir  spoons  bearing  the  Sherwin-Williams 
trademark. 

Standard  Paint  Co..  New  York. — Samples  of  "Ruberoid"  roofing ;  photo- 
graphs of  buildings  with  roofing  applied. 

The  United  States  Graphite  Co.,  Saginaw,  Mich. — Large  colored  sign  ad- 
vertising its  product. 


Heavy  Ten-Wheel  Locomotives  for  the  Lehigh  Valley. 


The  American  Locomotive  Company  has  recently  completed  at 
its  Schenectady  works  ten  heavy  10-wheel  (4-6-0)  locomotives  for 
passenger  service  on  the  Lehigh  Valley  Railroad.  The  engines 
are  fitted  with  the  Wooten  boiler  for  burning  fine  anthracite,  and 
weigh  199,200  lbs.  in  working  order,  of  which  150.200  lbs.  are  upon 
the  driving  wheels.  This  is  well  up  in  the  upper  limits  of  the 
weights  imposed  on  driving  wheels  for  passenger  service  and  is 
probably  close  upon  the  point  where  a  permanent  set  will  be  given 
to  the  rail  or  tire  or  both  on  account  of  weight.  The  cylinders 
are  21  in.  in  diameter  with  a  piston  stroke  of  28  in.,  and  these 
give  the  machine  a  maximum  tractive  force  of  31,380  lbs. 

The  engine  is  fitted  with  the  plain  flat  slide  valve  instead  of 


The  following  are  some  of  the  principal  dimensions  of  these 
engines,  in  addition  to  those  already  given: 

Heating  surface,   tubes    3,084."26  sq.  ft. 

firebox   199.98      " 

total   3,-2>H--ii      " 

Grate  area   85.08     " 

Axles,  driving  journals,   diam lu   in.:   length 1'2   in. 

Axles,  truck  journals,  diam....5M!  In- :    length 10 '/i  in. 

Steam  pressure   '■iOb  lbs. 

Fuel   Anthracite  pea 

Firebox,  width 102  in. ;    length 120%  in. 

Water  space,  front 5  in. ;    sides  and  back 3%  In. 

Tubes,    length 13  ft.  8  in.  ;     diameter 2  In. 

Tubes,  number 378 

Piston  rod,  diameter   4  in. 

Wheels,   driving,   diameter    CS'/i  in- 

The  equipment  includes  the  Westinghouse  brake  on  engine  and 
tender,  with  a  9^2  in.  pump.  The  tender  has  a  capacity  of  7,500 
gallons  of  water  and  12  tons  of  coal.  The  valves  are  of  the  Rich- 
ardson balanced  type  and  are  set  with  a  travel  of  55i  in.  and  a 
lap  of  1  in. 


The  Roundel  Problem.* 


BY    DR.    WILLIAM    CHCBCHILL. 

Dr.  Churchill  discusses  his  subject  under  four  beads:  (1)  The 
theory  of  light  and  color;  (2)  conditions  encountered;  (3)  methods 
of  test;  (4)  results.  The  paper  fills  thirty  pages  of  the  Proceedings 
of  the  association,  and  is  of  the  nature  of  a  treatise.f  Under  the 
theory  of  light  and  color  he  discusses  light  waves,  light  analysis, 
color  constants  (hue,  saturation  and  intensity),  complementary  col- 
ors, color  mixture,  color  contrast,  light  and  colored  glass,  and  the 
essentials  of  the  best  signal  colors.  Under  the  head  of  conditions, 
one  of  the  most  interesting  is  that  of  the  quantity  of  light,  which  is 
affected  by  the  type  and  size  of  burner,  the  spherical  angle  of 
light  received  by  the  lens,  the  size  and  design  of  lens,  the  type  and 
efficiency  of  the  reflector,  the  degree  of  accuracy  with  which  the 
flame  and  lens  are  centered,  and  other  things;  but  all  these  are 
passed  by  without  discussion,  though  Dr.  Churchill  says  that  in  many 
cases  due  attention  to  them  would  double  or  triple  the  efficiency  of 
light.  Under  the  head  of  atmospheric  conditions  fog  is  considered. 
From  experiments  made  by  the  German  Lighthouse  Board  it  is 
shown  that  red  is  the  poorest  light  to  show  through  a  fog.  The 
light  produced  by  a  kerosene  oil  flame  manifests  more  penetrative 
power  in  a  fog  than  other  kinds  of  artificial  light.  The  German 
government  tried  powerful  arc  lights  in  a  lighthouse,  but  they 
proved  of  far  shorter  range  in  fog  than  the  oil  lamp  of  less  power, 
and  were  accordingly  soon  discarded.  Other  tests  made  by  the  Ger- 
man Lighthouse  Board  showed  that  the  reduction  of  the  power  of 
lights  in  rainy  weather  was  30  per  cent.     Under  the  head  of  aline- 


Heavy.  Ten-Wheel  Locomotive  for  th&  Lehigh  Valley, 


the  piston  type  that  is  so  extensively  used  with  large  cylinders. 
The  boiler  upon  which  the  efficiency  of  the  engine  depends  has 
an  inside  diameter  of  the  smallest  ring  of  68  in.  with  plates  "/j,  in. 
thick.  The  firebox  is  carried  by  expansion  plates  at  the  front  end 
resting  on  brackets  on  the  frame.  Just  back  of  the  center  and  at 
the  rear  it  is  supported  by  buckle  plates  of  the  ordinary  type.  The 
section  of  the  fire-box  shows  the  shape  of  the  inner  and  outer 
plates  which  follow  the  practice  of  the  past  few  years  and  swing 
in  even  regular  curves  from  the  mudring  on  one  side  to  the  other. 
These  sheets  are  stayed  by  25  rows  of  radial  stays  and  two  rows 
of  sling  stays  at  the  front  end.  The  former  are  set  at  right  angles 
to  the  inner  sheet  which  brings  a  number  of  them  at  a  rather  acute 
angle  to  the  outer,  but  in  no  case  so  that  a  full  thread  cannot 
be  obtained.  The  side  sheets  are  held  by  the  Tate  flexible  stays 
at  the  front,  bottom  and  back.  That  is  to  say,  the  five  vertical 
rows  at  the  front  and  back  and  the  four  at  the  bottom  are  flexible. 
The  balance  forming  the  nest  at  the  center  and  top  are  of  the  ordi- 
nary rigid  type.  These  are  shown  on  the  engraving  of  the  boiler 
by  single  circles  while  the  flexible  stays  are  indicated  by  double 
lines. 


ment  of  the  semaphore  lamp,  Dr.  Churchill  discusses  the  size  of  the 
flame.  The  flame  of  the  long-time  burner  is  usually  not  over  Vi  in. 
wide.  [ilr.  Rosenberg's  experiments  showed  that  it  gives  an  efficient 
signal  when  it  is  only  "s  in.  high.  In  this  connection,  we  understand 
that  a  long-time  burner  has  been  designed  which  will  materially 
broaden  the  flame. — Editor.]  Dr.  Churchill  finds  that  all  colored 
roundels  placed  in  front  of  a  semaphore  lamp  shift  in  hue  toward 
the  red  end  of  the  spectrum  as  the  observer  recedes  from  the  light. 
He  speaks  of  the  effect  of  smoke  and  the  liability  to  mistake  one 
light  for  another.  A  glass  has  lately  been  made  at  Corning  which, 
with  an  oil  flame,  gives  a  "lunar  white"  light,  and  this  is 
rather  close  in  color  to  an  arc  light.  But  Dr.  Churchill  says  that 
the  impression  produced  by  a  semaphore  lens,  with  its  parallel  beam, 
is  so  different  from  that  received  from  the  diverging  light  of  the  arc 
lamp  that  confusion  probably  would  never  arise. 

Ten  per  cent,  of  the  total  light  of  a  lamp,  leaking  through  a 

•Abstract  of  a  paper  read  before  the  Railwav  Signal  Association  at  its 
annual  meeting  at  Niagara  Falls.  Oct.  11. 

tDr.  Churchill  confines  the  term  "roundel"  to  the  glasses  in  semaphore 
Epectacles  which  usually  are  flat  and  colored. 
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crack  in  a  colored  roundel,  may  easily  i)roduce  the  effect  of  a 
"white"  light. 

Dr.  Churchill  describes  his  method  of  tests  in  great  detail.  He 
uses  spectrophotometric  analysis,  photometric  tests,  tests  by  reduc- 
ing lenses,  and  to  confirm  these,  a  range  test;  and,  finally,  a  reaction- 
time  test.  In  the  latter,  he  measures  the  time  required  to  recognize 
and  name  a  signal.  Averaging  100  experiments  it  is  found  that  a  cer- 
tain observer  required  to  distinguish  and  name  a  red  signal  0.308 
sec;  green.  0.335;  yeIlo%v  (amber),  0.358  sec;  j-ellow  (light),  0.360 
sec;  "white,"  0.352  sec.  The  time  was  measured  by  a  chronoscope, 
the  observer  calling  oft  the  color  against  a  diaphragm  which,  by  im- 
pact of  the  air.  closed  an  electric  circuit.  Response  by  pressing  a 
Ivey  required  a  longer  time. 

Under  the  head  of  results  Dr.  Churchill  gives  data  from  elab- 
orate spectrophotometric  tests  of  red,  yellow,  green,  blue  and  purple 
glasses,  and  also  of  "lunar  white"  which  has  in  it  enough  blue  to  make 
it  white  like  an  arc  light,  when  used  with  a  kerosene  flame,  whife 
at  the  same  time  there  is  not  so  much  blue  but  that  the  light  will 
be  visible  as  far  away  as  the  ordinary  red  or  green  light,  say  2'._. 
miles.  With  this  glass,  lights  are  found  to  be  distinct  in  color  as 
far  as  visible,  whereas  yellow,  while  it  may  be  seen  a  considerable 
distance,  is  distinctive  only  a  short  distance.  If  a  red  glass  should 
break,  the  pale  yellow  of  the  uncolored  flame  would  be  so  different 
from  the  lunar  white  that  it  would  not  be  mistaken  for  it,  and  the 
breakage  would  be  discovered.  The  lunar  w-hite  never  becomes  red- 
dish, even  in  fog  or  smoke.  It  can  perhaps  be  confused  with  an  arc 
light;  but  it  is  believed  that  the  effect  of  the  lens  in  throwing  the 
rays  of  a  signal  light  in  parallel  or  converging  lines  makes  such 
a  light  so  different  from  the  ordinary  arc  light  that  confusion  would 
never  occur  in  practice.  If  lunar  white  were  to  be  used  in  place  of 
yellow,  green  signal  lights  might  be  made  more  yellowish  than  now. 

In  his  closing  paragraphs  Dr.  Churchill  discusses,  wuth  favorable 
comment,  the  advantages  of  using  two  lights  in  signals.  With  yel- 
low and  red  shown  side  by  side  the  red  looks  deeper  in  hue  than 
before.  If  yellow  and  green  are  shown  together  the  hue  of  both 
seems  intensified.  An  auxiliary  light  six  or  eight  feet  below  a 
semaphore  arm  would  increase  the  distinctiveness  of  the  color  dis- 
played at  the  arm.  The  use  of  a  yellow  light  is  suggested  for  this 
auxiliary;  and  with  this  the  indications  would  be  red  and  yellow 
for  stop,  green  and  yellow  for  caution,  lunar  white  and  yellow  for 
clear. 


Loading  Locomotives  on  the  Equated  Tonnage  Basis. 


The  proper  method  of  rating  and  loading  locomotives  has  been 
given  more  thought,  study  and  demonstration  in  the  past  few  years 
than  perhaps  any  other  one  feature  of  railroad  operation,  and  justly 
so.  as  it  is  the  one  important  and  difficult  problem  yet  to  be  solved. 
Officers  in  the  mechanical  department  have,  after  making  hundreds 
of  thorough  and  practical  tests,  with  and  without  the  aid  of  the 
dynamometer-car,  given  us  the  result  of  their  efforts,  from  a  strictly 
technical  standpoint,  and  have  demonstrated  beyond  a  doubt  the 
accurateness  of  the  conclusions  arrived  at  by  them.  The  methods 
used  in  arriving  at  their  conclusions  vary,  but  the  result  obtained 
and  the  recommendations  made  all  point  to  the  one  fact:  that  train 
resistance,  or  drawbar-pull,  in  lieu  of  gross  tonnage  is  the  only  fair 
and  economical  basis  for  loading  locomotives. 

The  mechanical  department,  having  worked  out  and  solved  the 
problem,  turn  over  the  result  of  their  efforts  to  the  operating  depart- 
ment, whose  duty  it  is  to  put  them  into  practice.  Several  plans  are 
now  in  use  on  different  railroads:  Some  provide  for  allowing  an 
arbitrary  five  tons  on  each  empty  car;  others  provide  for  computing 
the  tonnage  by  reducing  it  to  pounds  of  drawbar-pull,  and,  again, 
others  adjust  the  tonnage  on  the  basis  of  the  total  number  of  cars 
in  the  train,  for  example; 

An  engine  shall  haul  2,500  tons  when  in  33  cars. 
"      2,400 40       " 

"      2,2.50 45 

2.100      50 

"      2,0110      6(1 

Under  all  of  these  plans  a  vast  amount  of  clerical  work  is 
required,  from  conductors,  yardmasters  and  yard  clerks,  who  at 
best  are  not  very  accurate  in  computing  train  tonnage,  and  the 
results  obtained  are  more  on  an  average  basis  than  on  handling 
each  individual  car  and  train  on  its  ow-n  merit.  It  is  my  desire 
to  present  the  matter  from  a  strictly  operating  standpoint,  avoiding 
as  far  as  possible  all  technical  formulae. 

Train  resistance  is  made  up  of  gravity  and  friction:  gravity 
being  the  number  and  weight  of  cars  taken  as  a  whole  train,  causing 
additional  drawbar  pull  on  up  grades;  friction  is  made  up  as 
follows: 

(1)  Number  of  journals  and  weight  carried  on  them,  viz,, 
journal  friction. 

(2)  Number  of  wheels  and  weight  on  them,  producing  rolling 
friction  with  rail  head, 

•Extracts  from  a  paper  by  J,  M.  Daly.  Car  .\ccountant.  lUinois  Central, 
read  at  the  October  meeting  of  the  New  York  Railroad  Club. 


(3)  Resistance  of  wheels  to  change  of  direction  on  curves,  viz., 
flange  friction. 

(4)  Atmospheric  friction  and  transverse  wind  pressure. 

(5)  Defects  of  rails,  wheels,  bearings,  brakes,  etc. 

(6)  Wave  resistance  of  rail,  varying  directly  with  weight  on 
wheels. 

Another  feature  of  train  resistance  not  shown  above,  and  one 
that  to  my  knowledge  has  not  been  brought  out  in  any  of  the 
several  papers  prepared  on  this  subject,  is  that  of  improperly  making 
up  trains  by  placing  the  heavy  loaded  cars  at  the  rear  end  of  the 
train  instead  of  at  the  head  end  near  the  engine.  1  mentioned  this 
fact  in  discussing  the  subject  at  a  meeting  of  the  Central  &  West- 
ern Association  of  Car  Service  OSicers,  at  Chicago,  last  year,  and 
have  since  been  advised  by  a  representative  of  an  eastern  trunk 
line,  that,  after  making  several  tests,  they  place  this  additional 
resistance  at  10  per  cent,  when  heavy  loads  are  placed  at  the  rear 
instead  of  at  the  head  end  of  train.  This  factor  is  also  demonstrated 
in  the  hauling  capacity  of  a  locomotive  in  passenger  train  service: 
The  train  has  less  drawbar-pull  when  the  heavy  sleepers  are  placed 
at  the  head  end  and  lighter  coaches  at  the  rear.  It  is  also  clear 
that  on  momentum  grades,  with  the  heavy  cars  at  the  head  end, 
it  gives  the  engine  a  decided  advantage  in  obtaining  increased  mo- 
mentum to  assist  it  up  the  ascending  grade.  It  is  a  fact,  also,  that 
in  curves,  especially  in  reverse  curves,  a  train  with  the  heavy  loads 
at  the  rear  will  bind  harder  than  if  they  were  placed  at  the  head  end. 

This  factor  of  resistance  still  further  complicates  the  question, 
of  drawbar-pull  and  makes  it  necessary  to  not  only  take  into  con- 
sideration the  gross  weight  of  each  car,  but,  also,  its  particular 
location  in  the  train.  Hence  the  true  and  correct  basis  to  be  used 
in  equating  or  adjusting  train  tonnage  is  to  consider  the  drawbar- 
pull  of  each  individual  car  at  each  location  in  the  train. 

To  adjust  the  drawbar-pull  in  this  manner,   it  is  necessary  to 


Fig.    1 — Tonnage    Rating    Machine    With    Cover    Removed. 

determine  by  tests  the  drawbar-pull  of  each  weight  of  car — for  ex- 
ample, take  ten  60-ton  cars  next  the  engine,  then  from  the  eleventh 
to  twentieth  car  from  engine,  the  same  with  other  weights  of  cars 
for  trains  hauling  a  given  tonnage,  using  the  dynamometer  car  in 
making  such  tests.  After  determining  the  drawbar  pull  of  each 
weight  of  car  at  different  locations  in  the  train,  we  then  meet  the 
problem  of  having  the  yard  clerk,  switchman,  agent,  or  conductor, 
compile  the  tonnage  and  build  up  the  train  on  that  basis. 

It  is  customary,  as  a  rule,  for  the  person  producing  such  com- 
plicated theories  or  conditions  to  also  produce  at  the  same  time 
a  practical  and  feasible  remedy  to  overcome  them.  I  have  per- 
fected a  computing  device  that  automatically  registers  the  number 
of  cars  in  the  train  and  adjusts  the  drawbar-pull  of  each  gross 
weight  of  car  at  each  location  in  the  train,  as  outlined  in  this  paper, 
and  permits  of  computing  this  drawbar-pull  from  the  billing  on 
a  train  of  60  ears  in  90  seconds,  which  is  1,800  seconds  quicker  than 
under  the  present  practice. 

Fig.  1  shows  the  train  tonnage  equating  machine,  which  is  con- 
structed somewhat  similar  to  a  cash  register.  The  case  at  the  top 
and  front  is  removed,  to  show  the  inner  mechanism.  The  keys  with 
numbers  15  to  70.  arranged  outside  the  case,  represent  the  gross 
tons  of  car  and  contents,  as  shown  on  waybills.  The  numerals  at 
the  lower  left-hand  corner,  represent  the  number  of  cars  in  train, 
the  numerals  at  the  left  on  top  represent  the  drawbar-pull  tonnage, 
equated  from  the  actual  tonnage.  The  bell  at  the  left  side  sounds 
automatically  when  the  limit  of  cars  allowed  on  one  train  has  been 
reached. 

Fig.  2  is  a  side  view.  At  the  right  attached  to  the  large  wheel 
is  a  clutch  that  giips  the  large  wheel  and  causes  it  to  move  the 
distance  the  key  moves  down.  This  wheel  causes  the  numeral  wheel 
0  to  99  to  move  suflScieut  to  register  the  number  of  tons  called 
for  by  the  key  employed.     At  the  right  on  top  is  a  compounding 
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wheel  on  which  numbers  0  to  99  are  located,  and  alongside  this 
wheel  is  a  guide  yoke  with  a  small  adjustable  screw  at  the  top, 
which  is  attached,  and  moves  with  the  key  in  motion.  The  screw 
in  the  guide  yoke  comes  in  contact  with  the  irregular  face  on 
the  small  cam  wheel  immediately  under  it  and  causes  the  key  and 
numeral  wheel  to  stop  at  a  pre-determined  point.  This  cam  wheel 
has  the  irregular  faces  so  arranged  that  when  the  numerals  of 
"cars  in  train"  and  "tonnage"  are  set  at  "o"  before  starting  to 
compute  the  tonnage,  the  shoulder  at  the  highest  point  is  imme- 
diately under  the  screw  in  the  guide  yoke — hence  when  the  key 
for  a  car  of  60  gross  tons  next  engine  is  pressed  down  the  guide 
yoke  strikes  the  cam  as  set  and  the  register  shows  51  tons.  A 
second   operation  of  the  same  key   register   would   show   102   tons. 


Fig.    2. 

Then  pressing  key  15,  it  would  show  119  tons.  When  a  total  of 
ten  cars  have  been  computed,  be  it  the  same  key  ten  times,  or  ten 
different  keys  one  movement  each,  the  bar  on  which  these  cams 
are  attached  and  carried  revolves  one-tenth,  which  causes  a  shoulder 
slightly  lower  than  the  first  to  come  into  position  under  each  key, 
hence  if  you  operate  key  60  for  the  eleventh  to  twentieth  car  it 
moves  a  trifle  farther  before  striking  the  cam  and  causes  the  reg- 
ister to  show  52  tons  instead  of  51,  and  the  15-ton  key  would  now 
register  18  tons  instead  of  17,  this  in  order  to  provide  for  the  addi- 
tional diawbar-puU  caused  by  distance  of  the  car  from  the  power. 
The  irregular  face  on  the  cam  wheel  is  cut  or  adjusted  under  each 
key  to  control  the  numeral  wheel  and  cause  it  to  register  and  record 
the  drawbar-pull  of  any  gross  weight  of  the  car  at  each  location  of 
the  car  in  the  train,  thereby  making  proper  allowance  to  the  engine 
when  heavy  cars  are  placed  at  the  rear  and  light  cars  at  the  head 
end  of  the  train — in  addition  to  automatically  reducing  the  gross 
tons  to  drawbar-pull. 

Fig.  9  is  an  end  view  showing  at  the  top  the  tonnage  numeral 
wheels,  and  at  the  bottom  the  wheel  which  records  the  total  number 
of  cars  in  the  train  and  changes  the  position  of  cams  at  pre-de- 
termined intervals — every  tenth  or  fifth  car  as  desired. 

This  machine  is  intended  for  use  in  the  ofl^ce  of  the  yard- 
master  where  waybills  are  kept,  and  the  tonnage  to  be  computed 
on  the  machine  by  the  clerk — a  machine  to  be  placed  at  ends  of 
all  train  districts  and  at  important  intermediate  filling-out  sta- 
tions, in  order  to  not  only  adjust  correctly  the  drawbar-pull  of 
trains,  but  to  take  away  from  the  trainmen  the  work  of  computing 
their  tonnage  and  avoid  all  chance  for  error  and  light  loading, 
which  is  invariably  the  case  at  present. 

This  machine  also  enables  us  to  receive  from  each  station  where 
trains  are  made  up  or  filled  out,  a  correct  statement  showing  the 
total  number  of  cars  in  each  train  and  their  equated  tonnage,  and 
to  detect  immediately  any  failure  to  properly  load   engines. 

To  quickly  and  accurately  adjust  the  drawbar-pull  of  a  train  is 
a  decided  advantage  in  getting  trains  out  of  congested  terminals 
promptly  after  being  made  up.  to  say  nothing  of  the  advantage  of 
preventing  the  overloading  and  underloading  of  engines,  each  being 
equally  disastrous  to  roads — the  former  by  delaying  the  train  and 
causing  it  to  double  hills,  possibly  delaying  other  trains,  and  the 
latter  by  losing  from  10  to  30  per  cent,  of  the  usefulness  of  the 
power  by  permitting  it  to  move  over  the  road  light  loaded. 

The  putting  of  125  per  cent,  on  one  train  and  75  per  cent,  on 
another  is  not  economical  or  in  line  with  good  practice,  even  though 
the  average  is  100  per  cent.  This  condition  exists  on  a  majority 
of  roads  that  do  not  provide  for  equating  the  tonnage  of  cars  of 
different  gross  weight  and  when  engines  are  not  properly  rated. 

Some  roads,  when  rating  locomotives,  take  a  given  tonnage,  say 
2.000  gross  tons,  if  in  65  cars,  and  the  engine  used  its  maximum 
power  to  haul  it  within  the  time  allowed,  that  then  becomes  its 
rating.     Now,  when  that  same  locomotive  has  2,000  gross  tons  in 


30,  40  or  50  cars,  it  is  permitted  to  move  over  the  road  light  loaded 
from  10  per  cent,  to  35  per  cent,  and  in  most  cases  is  a  net  loss  to 
the  road  so  operating. 

It  is  impossible  to  build  up  all  trains  of  equal  average  weight 
of  cars;  it  is  also  impracticable  to  at  all  times  place  the  heavy 
loads  next  to  the  engine,  hence  proper  allowance  must  be  made  for 
each  weight  of  car  and  its  location  in  the  train. 

The  use  of  block  signals  has  made  it  even  more  imperative 
that  locomotives  be  not  overloaded,  for  the  reason  that  overloaded 
trains  invariably  stall  on  heavy  grades,  which,  in  turn,  blocks  trains 
foUowin.g  them  on  the  same  grade  where  they  should  have  the  benefit 
of  momentum  to  assist  them,  but  when  stopped  they  frequently  are 
unable  to  again  get  their  train  in  motion,  resulting  in  being  obliged 
to  double  the  hill,  delaying  themselves,  and  possibly  trains  of  a 
superior  class. 

Again,  when  trains  are  obliged  to  cross  over  or  take  siding  to 
let  others  pass  or  meet,  the  drawbar-pull  should  be  such  as  will 
permit  the  locomotive  to  handle  its  train  with  reasonable  prompt- 
ness on  unfavorable  grades  or  locations.  When  trains  are  over- 
loaded to  such  an  extent  as  to  prevent  their  crossing  over  or  taking 
siding  promptly  for  trains  of  a  superior  class,  it  creates  an  element 
of  danger,  and  it  also  tends  to  demoralize  the  train  service. 

Enginemen  and  conductors,  after  starting  on  a  trip,  do  their 
figuring  on  meeting  and  passing  points,  basing  their  calculations 
on  their  train  having  a  reasonable  drawbar-pull;  but  when  engines 
are  frequently  overloaded  and  the  crews  are  obliged  to  double  grades 
and  delay  other  trains  in  crossing  over,  they  lose  confidence  in  the 
locomotive,  resulting  in  their  frequently  laying  back  when  they 
could  and  should  go  ahead  and  make  their  meeting  point.  Again, 
the  confidence  of  men  in  charge  of  superior  trains  is  shaken  when 
obliged  to  frequently  stop  on  flag  signals  or  slow  up  for  fusee 
or  torpedo  signals  account  of  train  ahead  overloaded  and  in  trouble. 
When  locomotives,  especially  the  large  modern  type,  are  overloaded 
and  unable  to  make  more  than  four  or  five  miles  an  hour,  it  in- 
creases the  tendency  to  slip,  which  results  in  more  or  less  injury 
to  the  power. 

To  offset  this  condition,  the  demands  constantly  made  on  rail- 
roads by  state  and  national  legislatures  to  reduce  rates  make  it 
imperative  that  each  and  every  train  haul  the  maximum  tons  per 
mile  consistent  with  economic  management. 

The  present  plan  of  compiling  statistics  of  tonnage  hauled  on 
a  great  many  roads  showing  only  the  average  per  cent,  of  the 
potential  hauled  is  crude  and  misleading,  and  does  not  permit  of 
fair  or  intelligent  analysis  or  criticism,  and  the  fact  that  the  data 
is  not  furnished  to  the  superintendent  of  machinery,  master  me- 
chanic, and  superintendent,  until  60  to  90  days  after  the  service 
is  performed,  makes  it  diflScult  to  locate  the  cause  of  failure,  and 
renders  it  almost  worthless. 

The  yardmaster's  office  at  ends  of  all  train  districts  and  at  fill- 
ing-out points  should  be  responsible  to  know  that  every  train  mov- 


Fig.   3. 

ing  in  the  direction  of  heavy  traffic  is  given  its  full  potential  ton- 
nage, and  that  he  compile  a  report  each  day  showing  the  train 
number,  engine  number,  time,  weather  conditions,  temperature,  rat- 
ing in  tons  (drawbar-pull),  and  tons  of  drawbar-pull  taken,  and 
the  cause  of  failure  to  take  its  full  rating.  A  carbon  copy  of  this 
report  to  be  mailed  each  day  to  the  division  master  mechanic,  copy 
to  the  division  superintendent,  and  a  copy  to  the  superintendent 
of  transportation.  The  division  master  mechanic  to  watch  for  en- 
gines failing  to  take  full  rating  on  account  of  the  condition  of  power, 
the  division  superintendent  to  watch  for  failure  to  give  engines 
in  proper  condition  their  full  tonnage,  and  the  failure  to  keep  a 
supply  of  cars  at  filling-out  points  to  provide  tonnage  for  trains 
to  fill  out  with,   and  the  superintendent  of  transportation  to  give 
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it  general  supervision.  A  recapitulation  of  each  day's  report  to 
be  a  basis  for  a  weekly  report  and  each  week's  report  to  be  the 
basis  for  a  monthly  report.  In  this  manner  all  persons  directly 
responsible  will  get  promptly  a  daily  report  of  each  individual 
train  from  each  individual  filling-out  station  and  the  service  it 
performs. 

A  record  of  this  kind  if  kept  at  each  point  where  trains  are 
filled  out,  would  enable  the  superintendent  in  charge  to  know  to- 
day what  each  of  his  trains  run  yesterday  hauled,  and  if  any 
left  a  terminal  with  less  than  their  assigned  tonnage,  then  is  the 
available  and  proper  time  to  investigate  it,  while  the  matter  is 
fresh  and  proper  explanation  can  be  made,  instead  of  investigating 
in  April,  failures  that  occurred  in  February,  the  result  of  which 
is  invariably  a  long  list  of  plausible  excuses,  such  as  cold  weather, 
snow,  bad  condition  of  power,  congested  yards,  bad  water,  etc.,  which 
may  or  may  not  be  correct,  whereas  had  the  investigation  been  made 
the  following  day,  possibly  a  different  result  would  have  been  ob- 
tained.    Promptness   in    making   investigation   is   very    essential. 

The  tonnage  footings  on  conductors'  reports  of  to-day  are  very 
inaccurate.  Imagine  the  average  yardmaster  or  conductor,  after  tak- 
ing the  initials,  numbers  and  seals,  on  50  or  60  cars,  also  looking 
the  cars  over  for  detects,  then  go  to  the  office  and  get  his  bills,  enter 
the  contents  ^nd  tonnage  of  each  car  in  his  book,  then  try  to 
foot  up  his  tonnage  correctly  while  standing  at  the  counter  along 
with  others,  trying  to  get  his  running  orders  and  make  out  re- 
ports to  the  chief  despatcher,  showing  the  consist  of  his  train.  He 
has  so  many  things  to  think  about  at  one  time  that  I  am  surprised 
he  computes  his  tonnage  as  accurately  as  is  done.  A  conservative  esti- 
mate is  that  70  per  cent,  of  the  reports  so  compiled  are  inaccurate, 
and  some  place  it  at  85  per  cent.  Invariably,  the  tonnage  reported 
is  higher  than  the  actual  tonnage  hauled.  What  would  be  the  re- 
sult if  we  place  additional  burdens  on  the  conductor  by  having 
him  carry  a  chart  with  him  to  adjust  or  reduce  from  gross  weight 
to  drawbar-pull  each  car  in  his  train?  That  is  difficult  for  expert 
clerks  to  handle,  in  a  comfortable  quiet  office,  where  their  mind 
is  constantly  on  the  work  of  adding,  but  put  them  out  in  a  yard 
in  rain  and  snow,  with  the  responsibility  of  a  train  on  them,  and 
their  work  in  adding  would  be  no  better  than  that  of  the  conductors. 
Again,  each  part  of  a  train  district  or  division  should  receive 
independent  and  complete  supervision,  in  order  that  the  result 
of  the  whole  may  be  successful,  and  the  officer  in  charge  should  know- 
that  all  trains  moving  over  any  part  of  his  division  in  the  direc- 
tion of  heavy  traffic  pulled  their  full  rating,  and  reports  of  this 
kind  will  enable  him  to  dispel  any  doubts  from  the  minds  of  his 
superior  officers  that  he  is  not  moving  his  maximum  tonnage  at 
the  minimum  of  expense.  From  these  figures  the  officer  in  charge 
will  have  no  trouble  in  determining  where  it  will  or  will  not  pay 
to  reduce  grades. 

I  have  laid  particular  stress  on  the  overloading  of  engines  for 
the  reason  that  the  company  loses  every  time  an  engine  is  put  on 
the  line  overloaded,  either  by  delaying  itself  and  others,  or  in 
damage  to  the  engine  from  slipping  and  dragging  over  the  road, 
making  two  trips  where  it  should  have  made  three. 

Let  us  now  consider  the  matter  of  underloading  the  power.  The 
road  operating  over  grades  of  less  than  1  per  cent,  that  loads  its 
engines  on  a  gross  ton  basis,  making  no  allowance  for  light  or 
heavy  cars,  loses  from  10  per  cent,  to  25  per  cent,  in  tonnage  that 
should  be  hauled  on  at  least  50  per  cent,  of  its  trains  run.  I  have 
endeavored  to  emphasize  the  importance  of  full  rating  in  direction 
of  heavy  traflic,  for  this  reason:  Take  a  district  of  100  miles,  the 
preponderance  of  traffic  is  eastbound.  By  failure  to  equate  your 
tonnage,  you  lose  10  per  cent,  of  the  potential.  The  result  is  that 
on  every  ten  trains  run  eastbound,  you  lose  service  equal  to  one 
train  100  miles.  Your  loss,  however,  does  not  stop  there.  On  ar- 
rival of  these  trains  at  the  east  end  of  the  district,  they  are  not 
all  required  to  haul  the  empty  cars  westbound,  hence  this  engine 
and  train  crew  move  west,  light,  and  the  first  failure  to  properly 
load  trains  results  in  a  w-aste  of  200  instead  of  100  train  miles. 

The  claim  is  frequently  made,  and  justly  so,  that  during  periods 
of  extreme  heavy  movement  of  traffic  and  during  times  when  freight 
terminals  are  badly  congested,  it  is  an  advantage  to  reduce  the 
tonnage  on  trains  so  as  to  permit  of  getting  them  over  the  road 
in  less  time  than  if  fully  loaded.  In  other  words,  reduce  them  10 
per  cent,  and  get  five  trips  out  of  the  engine  where  only  four  trips 
are  possible  with  full  tonnage.  This,  I  believe,  is  the  correct  basis 
to  work  on,  but  should  only  be  resorted  to  during  times  when  con- 
ditions are  as  named,  but  during  normal  or  light  seasons  the  full 
rating  should  and  can  be  economically  hauled. 

The  traffic  department  uses  these  tonnage  figures  largely  in 
determining  the  rates  on  certain  commodities,  and  in  furnishing  it 
such  information,  care  should  be  taken  to  show  when  this  reduc- 
tion is  made.     If  it  is  not  done,  then  we  are  deceiving  ourselves. 

This  ratio  would  not  hold  good  on  roads  hauling  one  com- 
modity— such  as  coal — provided  their  cars  are  of  about  uniform 
capacity,  as  their  test  train  would  be  about  an  average  train;  it 
does,  however,  hold   good  on  roads  handling  various  commodities, 


such  as  grain,  lumber,  coal,  hay,  cotton,  merchandise  and  refrig- 
erator-car traffic. 

The  large  capacity  car,  both  coal  and  box,  reduces  the  cost  of 
operation  if  properly  handled,  but  so  long  as  light,  bulky  commodi- 
ties are  shipped,  just  so  long  will  we  have  the  difference  in  drawbar- 
pull  on  light  and  heavy  cars  to  contend  with  even  when  all  cars 
are  of  uniform  large  capacity,  and  the  method  of  basing  on  average 
performance  will  be  as  far  as  ever  from  securing  the  results  we 
should  obtain,  and  so  long  as  trains  will  be  made  up  with  light  loads 
at  the  head  end,  and  heavy  loads  at  the  rear,  no  average  plan  can 
make  provision  for  drawbar-pull  in  such  cases,  and  no  proper  adjust- 
ment can  be  made  unless  this  factor  is  taken  into  consideration. 

The  matter  of  adjusting  the  drawbar-pull  of  each  gross  weight 
of  car  at  each  individual  location  in  a  train,  is  made  feasible  and 
practicable  by  the  aid  of  a  mechanical  device,  hence  it  is  not  a 
theory  but  a  condition  that  we  have  to  contend  with,  and  one  that 
the  mechanical  and  operating  departments  must  join  hands  in 
meeting  and  overcoming. 


Investigation  of  Private-Car  Traffic. 


At  the  hearing  given  in  Washington  last  week,  the  Interstate 
Commerce  Commission  took  testimony  concerning  private  cars  from 
Abraham  Ellis,  an  ice  manufacturer  of  Augusta.  Ga.;  J.  H.  Kerr, 
Manager  of  the  American  Refrigerator  Transit  Co.;  A.  G.  Jackson, 
General  Freight  Agent  of  the  Georgia  Railroad;  A.  S.  Dodge,  Third 
Vice-President  of  the  St.  Louis  &  San  Francisco;  H.  M.  Emerson, 
Traffic  Manager  of  the  Atlantic  Coast  Line,  and  others.  Mr.  Ellis 
said  that  during  this  year's  fruit  season  he  sold  to  the  Armour  Car 
Lines  3,100  tons  of  ice  at  $3.50  a  ton.  The  American  Refrigerator 
Transit  is  owned  by  the  Wabash,  the  Missouri  Pacific,  the  Iron  Moun- 
tain and  the  Southern  railways.  It  operates  5,300  cars,  of  which 
2,200  are  leased.  The  contract  of  the  refrigerator  companj^  with  the 
Iron  Mountain  was  put  in  evidence.  It  shows  that  the  mileage  paid 
by  the  road  is  one  cent  a  mile  and  that  the  refrigerator  company 
receives  121-.  per  cent,  commission  on  the  freight  revenue  on  perish- 
able goods  carried  in  the  refrigerator  cars.  Whether  or  not  this  is 
for  services  as  soliciting  agent  does  not  appear.  Mr.  Kerr  cited  an 
example  of  a  car  of  strawberries  from  Judsonia,  Ark.,  to  St.  Louis 
(292  miles)  on  which  the  charge  for  icing  was  $50,  while  the  actual 
cost  was  $54.75;  but  the  mileage  and  commissions  brought  the  re- 
ceipts of  the  refrigerator  company  up  to  $65  a  car.  His  company, 
he  said,  had  paid  no  dividends. 

Mr.  Jackson  said  that  the  Georgia  road  carried  in  the  season 
about  400  cars  of  perishable  freight.  The  business  was  attended  to 
by  the  Armour  Car  Lines  under  a  contract.  Mr.  Dodge  (Frisco) 
said  that  his  contract  with  the  Armour  Lines  forbade  the  use  of 
other  refrigerator  cars  on  the  road.  Asked  if  the  meat  packers  fixed 
the  price  of  refrigeration  as  well  as  the  freight  charges,  Mr.  Dodge 
replied  in  the  negative;  that  he  "did  not  agree  with  Mr.  Stickney 
and  Mr.  Ripley." 

Mr.  Emerson  gave  figures  showing  the  reductions  in  the  rates 
on  berries  from  North  Carolina  to  New  York  during  the  past  11 
years,  one  example  cited  being  a  reduction  from  64  cents  to  27  cents. 
He  insisted  that  the  shippers  dealt  directly  with  the  Armour  Lines, 
the  railroad  not  acting  as  agent  of  the  car  lines.  To  move  the  berries 
originating  on  the  Atlantic  Coast  Line  this  year  would  have  required 
1,600  refrigerator  cars,  representing  an  investment  of  $2,000,000, 
which  investment  would  not  be  productive  except  in  the  berry  season. 
Mr.  Bowles,  Freight  Traffic  Manager  of  the  Illinois  Central,  testi- 
fied that  his  road  operates  2,458  refrigerator  cars  and  has  no  agree- 
ment with  private  car  lines.  North  of  Cairo  the  Illinois  Central 
pays  one  cent  a  mile  for  the  use  of  refrigerator  cars  not  owned  by 
railroads.  The  mileage  of  refrigerator  cars  on  the  I.  C.  averages 
44  cars  a  day,  so  that  at  7^^  mills,  which  is  the  rate  paid  south  of 
Cairo,  the  hire  of  these  cars  is  13  cents  a  day  more  than  for  cars 
belonging  to  railroad  companies,  while  north  of  Cairo  the  excess  is 
24  cents.  Ten  cars  of  berries  shipped  from  Independence,  La.,  to 
Chicago,  were  iced  three  times  on  the  road  and  the  cost  of  the  ice 
used  was  $405. 

Mr.  Dixon,  Freight  Traffic  Manager  of  the  Pennsylvania  Rail- 
road, testified  that  his  road  owns  3,100  refrigerator  cars. 

Mr.  Urion,  Counsel  for  the  Armour  Lines,  said  that  his  company 
had  paid  out  $80,000  on  claims  for  losses  suffered  by  strawberry 
shippers  in  North  Carolina  (presumably  during  the  present  year) 
because  of  inability  to  promptly  furnish  cars,  and  that  claims  for 
$60,000  were  still  being  investigated. 


Largely  at  the  instance  of  the  people  in  the  iron  and  coal 
regions  on  the  Rhine  an  express  train  between  Berlin  and  Antwerp 
was  put  on,  with  through  cars.  The  latter  being  little  used,  the  lead- 
ing business  men  of  the  coal  towns  feared  that  the  train  might  be 
taken  off,  and  the  chambers  of  commerce  united  to  pay  the  cost  of 
advertising  this  train  in  the  newspapers,  hotels  and  otherwise. 
Imagine  the  Pittsburg  and  Philadelphia  boards  of  trade  paying 
for  advertisements  of  a  train  from  New  York  to  Chicago! 


October  27,  1905. 
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A  Combination   Spring   Draft   Gear. 


A  new  design  of  draft  gear  brought  out  by  the  Bradford  Draft 
Gear  Company,  Chicago,  is  shown  in  the  accompanying  drawing. 
It  is  designed  primarily  for  steel  cars,  but  is  intended  for  use  on 
any  equipment  where  high  capacity  gears  are  required,  it  being  pos- 
sible to  furnish  the  gears  up  to  300,000  lbs.  capacity.  It  will  be 
seen  that  the  gear  has  two  coil  springs  outside  of  the  center  sills, 
with  transverse  follower  bars  bearing  against  them  front  and  rear. 
Between  the  center  sills  is  a  set  of  leaf  springs  arranged  to  come 
into  action  serially  after  the  drawbar  has  traveled  1  in.  against 
the  resistance  of  the  coil  springs,  which  is  one-half  of  the  total 
movement  of  the  drawbar.  The  leaf  springs  are  held  in  position 
by  U  bolts  passing  around  the  rear  follower.  In  compression 
they  bear  against  a  center  block  carried  by  the  forward  follower. 
The  travel  of  the  followers  is  so  limited  as  to  prevent  breaking 
the  springs  or  straining  them  beyond  their  capacity. 

For  cars  of  100,000  lbs.  capacity  the  builders  recommend  a  spring 
power  of  approximately  200,000  lbs.,  as  follows: 

2  coil    springs,    6 14  in.  x  8  In 38,000  lbs. 

4  leaf  springs,       %  in.  x  6  in.  x  11  Va  in 22,400    " 

4  leaf   springs,       %  in.  x  (i  in.  x  11 V2  in 49,600    " 

4  leaf  springs,       V2  in.  x  U  in.  x  llVi  in 92,800    " 

Total     202,800  lbs. 

For  passenger  service  a  spring  power  of  100,000  lbs.  Is  recom- 
mended, consisting  of  two  coil  springs  of  3S.00O  lbs.  capacity  and 
11  leaf  springs  %  in.  thick  with  an  aggregate  capacity  of  62,000 
lbs.  For  first-class  passenger  equipment,  placing  a  cushion 
between  each  pair  of  leaf  springs  is  recommended.     It  may  be  of 


Bradford  Combination  Spring  Draft  Gear. 

felt,  rubber  or  leather  belting,  the  same  size  as  the  leaves,  the  object 
being  to  produce  a  noiseless  and  an  easy  yielding  movement. 

When  desired,  a  device  to  take  care  of  recoil  is  included  with 
the  gear.  This  Is  shown  best  in  the  side  view  of  the  gear.  It  is 
mounted  on  the  outer  side  of  each  center  sill  web.  These  devices 
are  called  brake  blocks  by  the  designer.  One  block  is  rigidly  secured 
to  the  sill  and  has  on  the  edge,  which  is  cut  at  an  angle  of  45 
deg.,  a  V-shaped  slot  in  which  moves  the  corresponding  edge  of 
the  opposing  block.  The  latter  is  secured  to  the  front  follower 
and  the  upward  movement  of  this  block  against  the  fixed  block  is 
opposed  by  a  single  leaf  spring  and  a  coil  spring  above.  The  device 
can  be  applied  or  removed  whenever  desired  without  otherwise  affect- 
ing the  efficiency  of  the  gear. 


The  third  section  of  the  table,  that  devoted  to  failures  of 
switches,  has  to  do,  of  course,  with  the  interlocking  plants.  Of  these 
plants  there  are  36.  The  only  one  of  these  failures  chargeable  to  the 
signal  department  is  the  last  one — water  in  the  sub-station.  This 
was  surface  water  which  accidentally  got  into  the  intake  of  one  of 
the  air  compressors. 

This  report  is  a  summary  of  the  reports  of  13  inspection  dis- 
tricts. In  each  district  a  repairman  is  always  on  duty.  The  longest 
district  or  section  is  about  lU-  miles  long.  Ten  sections  report  no 
failures.  The  whole  report  represents  5.5  miles  of  track.  The  four- 
track  part  of  the  road,  which  has  a  continuous  block  system  on  the 
express  tracks,  is  eight  miles  long.  The  number  of  movements  at 
the  interlocking  plants  is  not  made  a  matter  of  precise  record,  but 
at  the  busiest  junction,  during  the  hours  of  heavy  traffic,  the  number 
of  trains  is  125  an  hour.  This  means  250  switch  movements  an 
hour;  at  least  250  signal  movements  and  125  movements  of  auto- 
matic stops. 

Failure  Report,  Month  Ending  Sept.  30,  lOO."). 


A   Month's   Record  of  Automatic  Signals  in  the   Subway. 


The  New  York  City  Subway  of  the  Interborough  Rapid  Transit 
Company  has  now  been  in  operation  one  year,  and  the  number  of 
automatic  signal  movements  for  the  eleventh  month  (September) 
was  about  five  millions.  The  number  of  signal  failures  in  that 
month,  all  on  the  side  of  safety,  was  11,  which  is  an  average  of  one 
failure  to  464,694  movements.  With  this  enormous  movement  there 
was,  it  will  be  seen,  not  a  single  relay  failure.  Three  of  the  11  fail- 
ures shown  were  caused  by  water  leaking  through  the  roof,  where 
the  road  runs  beneath  the  northwest  corner  of  Central  Park,  the 
water  causing  the  burning  out  of  fuses  at  signals.  The  causes  of  the 
failures  are  shown  in  the  accompanying  table.  The  table  is  shown 
complete,  from  which  the  reader  can  see  what  are  the  principal 
kinds  of  mishaps  resulting  in  signal  failures  which  have  been  brought 
to  light  in  the  operation  of  this  road.  It  will  be  observed  that  the 
record  includes  not  only  the  signals  but  the  automatic  stops. 


Causes  of  failures.        1 
Signals  : 

A.-C.  relay   

Broken  wire   

Broken  track  wire.  . 

Burned  pipe    

Broken  grid    

Careless   repairman. 

Fuse    

Frozen  valve    

Insulated  joint   .... 

Loose  wire    

Low  .\.-C 

Low   D.-C 

Low  air  pressure  . . 

Lights  out   

Imperfect    lubricat'n 

Transformer,  short- 
circuit    primar.v. . 

Train  ran  bv  signal. 

11,000-v.  main  brnd. 

Unknown    

Leaky   valves    

Poor'spring  contact  : 
On  machine  .... 
On  home  signal. . 


Delays. 


Causes  of  failures. 

Automatic  stops  : 

Broken  wire    

Frozen  valve    

Loose   wire    

Low  air  pressure  .  . 
Imperfect  lubricat'n 
Mechanical    trouble. 

Stones     

Ties  shifted    :-.  . 

Unknown    

Leaky  valves    


Total    

witches  : 
Broken  cylinder 


Delays. 


Total 


Broken   wire    . . 

Bad  points    

Frozen  valve 

Loose    wire    

Low  air  pressure  .  . 
Imperfect  lubricat'n 
Obstruct'n  in  points 
Out  of  adjustment. 
Switch  run  through 
Indication  spring  .  . 
Water  in  sub-stat'n. 

Total    


Grand  total. 


Train   Accidents  in  the  United  States   in   September. 1 


unx,  1st,  Erie  road.  Great  Notch,  N.  J.,  an  empty  engine  run- 
ning backward  was  derailed  at  a  switch  and  fell  down  a  bank.  The 
engineman,  fireman  and  baggageman,  the  latter  riding  on  the  pilot, 
were  injured. 

re,  2d,  Maine  Central.  South  Gardiner,  Me.,  a  passenger  train 
standing  at  the  station  at  a  time  of  dense  fog,  was  run  into  at 
the  rear  by  a  following  passenger  train  and  one  passenger  car  was 
wrecked.  Twenty  passengers  were  injured,  many  of  them  being 
scalded  by  steam  from  the  engine. 

unf,  3d,  Atchison,  Topeka  &  Santa  Fe,  Boone,  Colo.,  a  passenger 
train  was  derailed  and  12  passengers  were  injured. 

unx.  3d,  Arkansas  &  Choctaw,  Durant,  Ind.  T.,  a  freight  train 
was  derailed  at  a  switch  and  the  engine  and  five  cars  were  ditched. 
The  fireman  was  killed  and  the  engineman  fatally  injured. 

txc,  5th,  Chicago,  Burlington  &  Quincy,  Brush,  Colo.,  a  pas- 
senger train  was  run  into  by  a  freight  train,  the  engine  of  which 
struck  a  sleeping  car  in  the  side  and  wrecked  it.  One  passenger 
and  two  employees  in  this  car  were  killed.  One  other  car  was 
wrecked  and  15  passengers  were  injured. 

be,  7th,  Pennsylvania  road,  Wilmington  Junction,  Pa.,  butting 
collision  between  a  regular  and  an  extra  passenger  train;  one  en- 
gineman and  one  fireman  were  killed  and  many  passengers  were 
injured. 

be.  7th,  0  a.m.,  Illinois  Central,  Obion,  Tenn.,  butting  collision 
of  freight  trains,  one  of  which  had  run  past  the  appointed  meet- 
ing station.  Four  trainmen  were  killed  and  four  injured.  The  col- 
lision occurred  on  a  bridge  and  both  engines  and  19  cars  fell  into 
Obion  river. 

be,  8th,  Pere  Marquette  road,  Zeeland,  Mich.,  butting  collision 
between  a  northbound  freight  train,  running  at  high  speed,  and  a 

^Accidents  in  which  injuries  are  few  or  slight  and  the  money  loss  is  ap- 
parently small,  will,  as  a  rule,  be  omitted  from  this  list.  The  official  accident 
record,  published  by  the  Interstate  Commerce  Commission  quarterly,  is  regu- 
larly reprinted  in  the  Railroad  Gazette.  The  classification  of  tbe  accidents  In 
the  present  list  is  indicated  by  the  use  of  the  following 

ABBBEVIATICKS. 

re        Rear  collisions. 

be         Butting  collisions. 

sc         Miscellaneous  collisions. 

dr       Derailments ;  defects  of  roadway. 

eq        Derailments  ;  defects  of   equipment. 

dn       Derailments  ;  negligence  In   operating. 

unf      Derailments  ;  unforeseen  obstruction. 

unx     Derailments ;   unexplained. 

o  Miscellaneous  accidents. 

An  asterisk  at  the  beginning  of  a  paragraph  Indicates  a  wreck  wholly  or 
partly  destroyed  by  Are ;  a  dagger  Indicates  an  accident  causing  the  death  of 
one  or  more  passengers. 
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southbound  train  consisting  of  an  engine  and  a  caboose.  Both 
trains  were  badly  wrecked  and  three  trainmen  were  fatally  injured. 
re,  9th.  Philadelphia  &  Reading.  Tabor  Junction,  Pa.,  a  local 
freight  train  standing  at  the  station  was  run  into  at  the  rear  by 
a  through  freight,  wrecking  the  engine,  caboose  and  several  cars. 
The  boiler  of  the  locomotive  exploded  or  was  in  some  way  rup- 
tured and  the  engineman  was  fatally  scalded.  Two  other  trainmen 
were  killed. 

be.  9th.  2  a.m..  Baltimore  &  Ohio,  Fairmont,  W.  Va.,  butting 
collision  of  freight  trains,  both  running  at  full  speed;  six  trainmen 
were  injured. 

xc.  12th,  Pennsylvania  road.  Creighton,  Pa.,  passenger  train  No. 
402  ran  over  a  misplaced  switch  and  into  the  head  of  a  freight 
train  on  a  side  track,  damaging  both  engines;  three  passengers 
injured. 

unx,  12th,  Wiscasset,  Waterville  &  Farmington,  Head  Tide, 
Me.,  the  engine  of  a  passenger  train  was  derailed  on  a  curve  at  an 
approach  to  a  trestle  bridge  and,  running  some  distance  on  the 
ties,  broke  through  the  bridge.  Several  passengers  were  slightly 
injured.  The  engineman  and  fireman  jumped  into  the  water  and 
escaped. 

be,  13th,  Cleveland.  Cincinnati.  Chicago  &  St.  Louis,  Marion, 
Ind.,  a  gravel  train  consisting  of  an  engine  and  10  cars,  with  the 
engine  at  the  rear,  running  at  good  speed,  collided  with  a  freight 
train,  consisting  of  a  switching  engine  and  10  cars,  making  a  bad 
wreck.     Two  employees  were  killed  and  three  were  injured. 

dr,  15th.  Southern  Indiana.  Huntingburg.  Ind.,  passenger  train 
No.  2  was  derailed  by  spreading  of  rails  and  two  cars  were  over- 
turned. One  passenger  and  the  express  messenger  were  seriously 
injured  and  15  other  passengers  slightly. 

xc.  16th,  Baltimore  &  Ohio,  Kimmel.  Ind..  passenger  train  No. 
14.  running  at  full  speed,  struck  a  locomotive  standing  on  a  side 
track,  but  not  clear  of  the  main  line,  and  the  first  three  cars  of 
the  passenger  train  were  wrecked.  The  engineman  and  baggage- 
man were  killed  and  20  persons  were  Injured. 

unf,  16th,  9  p.m..  San  Antonio  &  Aransas  Pass,  San  Antonio, 
Tex.,  passenger  train  No.  4  was  derailed  by  a  malicious  obstruc- 
tion: the  engine  was  overturned  and  the  fireman  killed.  Many  pas- 
sengers jumped  out  of  the  windows  but  all  escaped  with  slight 
injuries. 

unf.  17th.  1  a.m..  St.  Louis.  Iron  Mountain  &  Southern,  Ironton. 
Mo.,  southbound  passenger  train  No.  5  was  derailed  at  a  washout, 
and  two  engines  and  five  cars  fell  into  a  creek.  The  engineman 
and  fireman  of  the  second  engine  were  killed  and  the  engineman 
of  the  leading  engine  was  fatally  injured.  Twelve  other  persons 
were  injured. 

unf,  17th.  Tombigbee  Valley,  Fairford,  Ala.,  a  freight  train  con- 
sisting of  12  cars  of  logs  and  a  locomotive,  with  the  locomotive  at 
the  rear,  was  derailed  by  running  over  a  cow,  and  the  conductor, 
who  was  on  the  leading  car,  was  killed. 

unx,  18th.  New  York  Central  &  Hudson  River,  Fifty-sixth  street 
and  Fourth  avenue.  New  York  City,  a  parlor  car  in  a  northbound 
passenger  train  of  the  New  York,  New  Haven  &  Hartford  was  de- 
railed and  overturned  at  a  switch  and  eight  passengers  were  in- 
jured. The  overturned  car  ran  against  one  of  the  columns  sup- 
porting the  roof  of  the  tunnel  at  that  point  and  was  badly  wrecked. 
The  train  was  running  slowly  at  the  time. 

be.  19th.  Southern  Pacific,  Beowawe,  Nev.,  butting  collision  of 
freight  trains,  wrecking  both  engines  and  several  cars. 

re.  Passenger  train  No.  3.  following  the  westbound  freight,  was 
stopped  in  consequence  of  the  stoppage  of  the  freight,  and  a  few 
minutes  later  was  run  into  at  the  rear  by  second  No.  3,  wrecking 
the  engine  and  one  passenger  car.  In  both  accidents  one  man  was 
killed  and  25  other  persons  were  injured. 

xc.  19th,  Pennsylvania  Lines,  Ashtabula  Harbor,  Ohio,  collision 
of  freight  trains  in  the  yard,  wrecking  two  engines;  one  engine- 
man  killed. 

20th,  Atchison,  Topeka  &  Santa  Fe.  Walton,  Kan.,  an  eastbound 
passenger  train  running  at  full  speed  was  derailed,  and  the  dining 
car  and  one  sleeping  car  were  overturned.  Four  passengers  and 
one  employee  were  injured,  the  latter  probably  fatally. 

be,  21st,  Philadelphia  &  Reading,  Moor's  Mill.  Pa.,  butting  col- 
lision between  a  passenger  train  and  a  pay  car  train,  making  a 
bad  wreck.  Five  employees  were  killed  and  10  injured,  and  the 
express  messenger  was  fatally  injured.  The  men  in  charge  of  the 
pay  train  miscalculated  the  time. 

be.  21st.  Baltimore  &  Ohio.  Kingsmont.  W.  Va.,  butting  collision 
of  freight  trains,  one  of  which  was  running  at  high  speed.     Both 
engines  and  10  cars  were  wrecked  and  five  trainmen  were  injured, 
unx.  21st.   Nacogdoches  &  Southeastern,  Hayward,  Tex.,  a  pas- 
senger train  was  derailed  and  one  man  was  killed. 

unx,  21st.  Chesapeake  &  Ohio.  Carkin,  W.  Va.,  passenger  train 
No.  35  was  derailed  at  a  curve  and  several  cars  were  wrecked.  The 
express  messenger  was  killed  and  three  passengers  were  injured. 

be,  22d,  New  York,  Chicago  &  St.  Louis.  Sheffield,  Ohio,  butting 
collision  of  freight  trains,  ditching  one  of  the  engines  and  30  empty 
freight  cars.     Two  trainmen  were  Injured. 


be.  22d.  Midland  Terminal.  Victor.  Colo.,  butting  collision  in 
the  yard  between  an  empty  engine  and  a  train  consisting  of  an 
engine  and  one  platform  car.  One  fireman  was  killed  and  two  other 
trainmen  were  injured. 

be,  23d,  Oregon  Short  Line.  Eaton.  Idaho,  butting  collision  be- 
tween a  westbound  passenger  train  and  an  eastbound  freight.  The 
fireman  of  the  passenger  train  was  killed  and  three  other  trainmen 
were  injured.     Both  engines  were  wrecked. 

unx,  23d,  1  a.m..  Southern  Railway,  Campton,  S.  C,  passenger 
train  No.  14  was  derailed  and  one  passenger  car  was  overturned. 
Seven  passengers  were  injured. 

xc,  24th,  Erie,  Susquehanna.  Pa.,  passenger  train  No.  14 
collided  with  a  locomotive  in  the  yard  and  both  engines  were  over- 
turned. The  passenger  engineman  was  killed  and  two  other  em- 
ployees were  fatally  injured. 

re,  25th,  3  p.m..  Pennsylvania.  Paoli.  Pa...  an  eastbound 
local  passenger  train  which  had  just  drawn  up  to  the  station 
(empty I  to  begin  its  trip  to  Philadelphia,  was  run  into  at  the  rear 
by  a  following  express  train  and  the  rear  car  was  wrecked.  This 
was  the  general  manager's  car,  being  run  on  a  short  trial  trip  after 
having  been  overhauled  in  the  shops,  and  it  was  occupied  by  em- 
ployees of  the  shop  department  and  two  guests  who  were  inter- 
ested in  new  lighting  apparatus  which  had  just  been  put  into  the 
car.  Three  of  these  employees  and  one  of  the  guests  were  killed 
and  23  persons  were  injured  (of  whom  two  subsequently  died),  some 
of  them  in  this  car  and  some  of  them  passengers  in  the  express 
and  local  passenger  trains.  The  local  train  had  just  passed  through 
crossovers  from  track  No.  4  to  track  No.  1,  and  the  express  train, 
approaching  rapidly  on  track  No.  2,  followed  the  local  closely,  be- 
fore the  signal  man  was  able  to  straighten  the  switches.  A  few 
rods  back  the  express  train  had  passed  from  track  No.  1  to  track 
No.  2,  this  being  the  usual  procedure  for  running  the  express  train 
past  the  local  passenger  and  other  trains  on  track  No.  1.  and  it 
appears  that  the  engineman  of  the  express  mistakenly  assumed 
that  the  signal  which  gave  him  the  route  from  track  No.  1  to 
track  No.  2  gave  him  a  clear  route  through  the  yard.  Having  thus 
assumed,  he  approached  the  stop  signal,  which  should  have  kept 
him  from  entering  the  crossover,  at  a  rate  of  speed  too  fast  to 
admit  of  bringing  the  train  to  a  stop.  This  accident  was  reported 
in  the  Railroad  Gazette  of  September  29.  From  the  coroner's  in- 
vestigation, held  on  the  day  following  the  collision,  it  appears  that 
the  inability  of  the  signal  man  to  reset  the  crossover  switches  after 
the  passage  of  the  local  train  was  due  to  the  presence  of  the  rear 
car  of  that  train  on  the  detector  bar.  the  train  having  been  stopped 
too  soon.  Engineman  Broomall.  of  the  express,  said  that  his  view 
of  the  signal  which  should  have  stopped  him  was  cut  off  by  a 
cloud  of  steam  emitted  by  a  passing  freight  train.  Just  as  Broomall 
passed  the  stop-signal  his  fireman  discovered  the  error  and  shouted 
to  him.  and  at  the  same  moment  the  whistle  on  the  signal  tower 
was  sounded.  He  then  applied  the  brakes  and  sanded  the  rails,  but 
was  too  late.     He  says  that  he  was  running  about  18  miles  an  hour. 

xc.  25th,  Woodstock,  Ala.,  a  northbound  freight  train  of  the 
Alabama  Great  Southern  ran  into  the  side  of  a  passenger  train  of 
the  Louisvill^  &  Nashville,  at  the  crossing  of  the  two  roads.  The 
conductor  of  the  passenger  train  was  killed  and  27  passengers  were 
injured. 

dr.  26th,  Rio  Grande  Southern,  Glencoe,  Colo.,  a  mixed  train 
was  derailed  by  spreading  of  rails  and  all  of  the  cars  were  over- 
turned. The  train  was  running  at  moderate  speed.  Ten  passengers 
were  injured. 

unf,  26th,  Missouri,  Oklahoma  &  Gulf,  Muskogee,  Ind.  T.,  a 
construction  train  was  derailed  by  running  over  some  cattle,  and 
the  engine  was  overturned.  The  conductor  and  the  engineman  were 
killed. 

unx,  26th,  Texas  Central,  Morgan,  Tex.,  a  freight  train  was 
derailed  and  the  engine  was  overturned;  engineman  killed,  fireman 
and  one  brakeman  injured. 

*rc.  27th.  Cincinnati.  Hamilton  &  Dayton.  Glenwood,  Ind.,  a 
passenger  train  ran  into  the  rear  of  a  preceding  freight,  wrecking 
the  engine,  caboose  and  two  freight  cars,  which  took  fire  and  with 
two  passenger-train  cars  and  four  cars  on  the  side  track  were 
burnt  up.  A  tramp  was  burnt  to  death  and  two  trainmen  and  six 
passengers  were  injured. 

dr,  28th.  International  &  Great  Northern.  Navasota,  Tex.,  a 
passenger  train  was  derailed  by  spreading  of  rails,  and  one  pas- 
senger car  fell  down  a  bank.     Six  passengers  were  injured. 

re,  29th,  Norfolk  &  Western,  Lurich.  Va..  a  freight  train  stand- 
ing at  the  station  was  run  into  at  the  rear  by  a  following  freight, 
and  six  cars  were  wrecked.  The  engineman  was  killed  and  two 
other  trainmen  were  badly  scalded. 

re.  29th.  Atlantic  &  Birmingham.  Brunswick,  Ga.,  a  local  freight 
train  which  had  stopped  to  leave  some  cars  was  run  into  at  the  rear 
by  a  through  freight  train,  drawn  by  two  engines,  wrecking  two 
engines  and  several  ears.     Two  trainmen  were  fatally  injured.     . 

be,  29th,  West  Virginia  Central  &  Pittsburg,  Dodson.  W.  Va.. 
butting  collision  between  passenger  train  No.  1  and  an  empty  engine. 
One  engineman  killed,  two  other  trainmen  injured. 
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"A  plan  for  doing  something,"  instead  of  objecting  to  the  pro- 
posed legislation  for  fixing  freight  rates,  is  suggested,  in  a  letter 
in  another  column,  by  an  eminent  gentleman  who  has  had  a  life- 
long close  acquaintance  with  trafiBc  problems.  Mr.  Stickney  indi- 
cated a  similar  idea  in  a  speech  last  week — but  he  did  not  write 
this  letter.  Our  correspondent  is  definite,  and  perhaps  too  definite, 
in  the  details  of  his  plan,  for,  like  a  political  party  platform,  each 
detail  finds  new  objectors  and  lessens  the  number  of  those  willing 
to  stand  on  it.  There  are  more  people  in  this  world  willing  to 
subscribe  to  six  or  eight  of  the  Ten  Commandments  than  to  the 
whole  of  them.  The  correspondent  wants  two  commissions,  such 
as  President  Hadley  outlined,  an  administrative  and  a  judicial  one, 
appointed  for  life.  He  thinks  that  this  tenure  of  oflSce  will  in- 
spire the  President,  who  evidently  wants  obedience  to  the  law 
to  become  a  quite  general  habit,  to  consider  these  appointments 
seriously,  put  them  on  the  high  plane  of  the  judiciary,  and  choose 
only  the  very  best  men.  He  names  a  definite  interval  between  an 
order  of  the  commission  and  the  date  for  its  taking  effect,  which 
is  simply  a  worthy  undertaking  to  solve  what  has  puzzled  many, 
that  is,  a  translation  of  the  President's  most  recent  substitu- 
tion of  "a  reasonable  time"  for  his  former  word,  "immediately." 
At  this  point  our  correspondent  seems  to  go  afield.  He  wants  a 
lot  of  new  United  States  District  Court  Judges,  spotted  over  Ihe 
country  at  intervals  of  500  miles,  each  with  his  ear  to  the  tele- 
phone, waiting  for  a  hurry  call  from  a  shippers'  combine,  or  a 
railroad,  to  give  a  high-speed  decision  on  an  appeal  from  the  Com- 
mission's findings.  It  would  seem  to  be  enough  for  the  present 
to  have  one  such  judge  located  midway  between  Cincinnati,  Chicago 
and  St.  Louis;  for  a  poultice  usually  does  the  most  good  when 
covering  the  center  of  inflammation.  We  are  inclined  to  think  that 
our  correspondent  has  made  a  worthy  effort  to  indicate  a  course 
which  is  at  present  impracticable.  Neither  that  part  of  i_e  public 
which  we  call  the  consumers,  nor  the  railroads,  have  been  protected 
by  an  enforcement  of  present  laws.  Until  that  is  fully  done  no 
one  is  wise  enough  to  say  what  further  legislation  is  needed  to  make 
effective  the  principle  of  reasonable  freight  rates  without  discrimina- 
tion in  favor  of  persons,  corporations,  or  localities. 


eleven  great  train  accidents*  which  were  reported  in  the  Railroad 
Gazette,  and  in  the  dozens  of  less  magnitude,  which  occurred  during 
the  year.  This  number,  350,  is  an  increase  of  about  30  per  cent, 
over  the  year  before  and  113  per  cent,  over  the  second  year  before. 
The  number  of  passengers  killed  by  other  causes  (mostly  the  vic- 
tims' own  fault),  187,  has  also  increased  (25  per  cent).  This  in- 
dicates that  the  increase  in  traffic  throughout  the  country  is  in  part 
responsible  for  the  greater  number  of  fatalities;  but  this  fact  light- 
ens only  a  trifie  the  black  record  of  wrecks,  and  does  not  at  all 
blunt  the  sharpness  of  the  lessons  to  be  derived.  It  is  encouraging 
to  note  that  there  has  been  a  decrease  in  the  number  of  fatal  acci- 
dents in  coupling  cars  (from  278  to  243),  which  is  equal  to  13  per 
cent.  As  the  commission  pointed  out  in  one  of  the  earlier  bulletins, 
there  occur  in  the  thousands  of  coupling  operations  which  have  to 
be  carried  on  every  month  a  good  many  accidents,  the  causes  and 
frequency  of  wjiich  are  little,  if  at  all,  affected  by  the  style  of 
coupler.  Whether  it  is  automatic  or  non-automatic  makes  no  dif- 
ference. Where  couplers  aro  out  of  order  and  the  men  have  to  go 
between  the  cars  to  repair  or  adjust  them,  and  where  men  who  are  in 
a  hurry  prefer  to  take  the  risk  of  running  backwards  in  advance 
of  a  moving  car  to  adjust  a  coupler  rather  than  to  take  the  safe 
course  required  by  the  rules,  the  accidents  occur  now  precisely  the 
same  as  they  did  before  the  automatic  coupler  was  thought  of; 
and  it  may  probably  be  said  that  we  now  have  the  measure  of  the 
saving  of  life  and  limb  which  was  to  be  effected  by  the  vertical 
plane  "coupler.  There  is  also  a  decrease  in  the  number  of  fatalities 
from  falling  off  cars,  which,  it  seems  likely,  may  be  due  in  great 
measure  to  the  increased  use  of  air  brakes,  diminishing  the  neces- 
sity of  riding  on  the  tops  of  cars. 


Three  hundred  and  fifty  passengers  were  killed  in  train  acci- 
dents in  the  12  months  ending  with  last  June,  as  shown  in  the  fourth 
annual  Government  bulletin.-  reprinted  in  the  Railroad  Gazette  to- 
day.    This   is  the  aggregate  of  the  fatalities  to   passengers  in  the 


The  present  bulletin,  like  its  predecessors,  gives  authentic  de- 
tails of  the  causes  of  a  number  of  butting  collisions,  bringing  these 

•Prominent    Train    Accidents — July,  1904-J'une,   1905 — with    number    of 

persons  killed  and   injured   (passengers,  employees  and  other  persons),  as  re- 
ported in  the  Railroad  Gazette  : 

Killed.  Injured. 

July.         Litchfield,   111 24  45 

July.         Midvale,  N.  J 16  69 

July.         Glenwood,   111 18  25 

Aug.          Eden,  Colo 94  3 

Sept.         Hodges.  Tenn.   ( Newmarket) 59  100 

Oct.          Warrensburg,  Mo.    30  60 

Nov.          Azusa,   Wyoming    13  20 

March.     Clifton,  Pa 8  35 

May.         Lochiel,  Pa 23  109 

June.         Patapsco,    Md 26  20 

June.         Mentor,  Ohio 19  15 

Total    330  501 
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3Ut  in  a  way  which,  we  are  free  lo  say,  was  not  often  possible  when 
the  Railroad  Gazette  was  the  only  reporter  of  American  railroad  ac- 
cidents. These  statements  of  details  set  forth  an  interminaVile  va- 
riety of  causes  which,  apparently,  no  man  can  cope  with.  Thus 
month  after  month  the  bulletins  go  on  increasing  the  mass  of  evi- 
dence which  goes  to  show  that  nothing  short  of  the  space-interval 
principle  will  cure  this  sore  on  the  American  railroad  system. 
Perhaps  the  culminating  instance  is  to  be  found  in  that  paragraph 
of  the  present  bulletin  which  describes  the  butting  collision  on 
the  Western  Maryland  of  June  17.  when  26  persons  were  killed,  In- 
cluding six  who  should  have  prevented  the  error  which  caused 
the  collision.  Concerning  the  Mentor  disaster,  which  occurred  in 
the  quarter  now  under  review,  the  government  gives  no  material 
facts  not  already  known.  An  inquirer  for  information  as  to  how 
the  switch  came  to  be  misplaced  is  left  just  where  he  was  three 
months  ago.  The  Interstate  Commerce  Commission  has  no  power 
(and,  indeed,  we  are  sorry  that  such  power  is  not  given  it)  to  in- 
vestigate accidents,  and  so  the  Federal  as  well  as  the  State  and 
county  authorities  leave  the  main  question  in  the  dark.  According 
to  the  preposterous  and  apparently  irresponsible  statements  made 
by  the  coroner  of  Cuyahoga  County,  the  night  operator  at  Mentor 
misplaced  the  switch,  but  the  coroner  of  Lake  County  and  the  State 
Commissioner  of  Railroads  appear  to  have  been  satisfied  to  let  the 
question  go  by  default.  If  the  operator  has  been  cross-questioned,  or 
if  any  energetic  effort  has  been  made  to  clearly  show  all  that  can 
be  shown  as  to  his  relation  to  the  accident,  the  tribunal  which  has 
taken  this  action  has  omitted  to  tell  the  public  anything  about  it. 


WHERE  GOVERNMENT  CONTROL  OF  RAILROADS  IS  NEEDED. 


The  railroads  of  this  country  need  new  legislation.  Government 
control  and  interference  with  their  unabated  killing  and  wound- 
ing of  people  on  trains.  Some  of  it  is  inevitable,  much  of  it  is 
avoidable  by  a  prompt  judicial  determination  of  the  cause  and 
the  remedy.  In  comparison  with  the  train  accidents  in  other  coun- 
tries our  work  is  shameful.  Throughout  the  whole  civilized  world 
we  have  earned  a  reputation  for  recklessness.  Nevertheless,  some 
of  our  companies  have  employed  a  writer  who,  by  distorting  facts 
and  juggling  with  ratios  of  killed  to  not-killed  passengers,  has 
made  foolish  apology  for  this  recklessness.  The  money  paid  for 
that  work  has  been  ill  spent,  for  the  Government  bulletins  and  RaiJ- 
roaa  Gazette  records  show  that  the  railroads  need  something  more 
than  defense  in  this  matter — they  need  control. 

The  Government  Accident  Bulletin  shows  that  1,148  persons 
(passengers  and  employees)  were  killed,  and  13, .550  wounded  in  train 
accidents  during  the  year  ending  June  30,  1905.  Bad  and  record- 
breaking  as  that  killing  was,  we  have  been  approaching  it  in  the 
three  months  since  July;  and  bear  in  mind  that  these  are  summer 
months.  The  quarterly  official  bulletin  for  July-September  is  not 
yet  issued,  but  the  Railroad  Gazette's  incomplete  detailed  reports  of 
persons  killed  and  injured  in  train  accidents  are  summarized  as 
follows:  July,  killed  56,  wounded  266;  August,  killed  69,  wounded 
244;  September,  killed  55,  wounded  263.  In  three  months  we  have 
killed  180  persons  and  wounded  753.  But  the  errors  in  these  figures 
are  errors  of  omission.  We  get  statistics  of  passengers  killed  with 
reasonable  accuracy,  but  the  compulsory  official  reports  indicate  that 
we  get  voluntary  information  of  only  about  one-quarter  of  the  em- 
ployees killed  and  injured  in  train  accidents.  It  is  safe  to  say  that 
the  rate  of  killing  and  wounding  has  not  decreased  during  the  past 
three  months. 

Most  of  the  lives  so  lost,  and  the  injuries,  have  to  be  paid 
for.  Contributory  negligence  lightens  the  burdens  in  some  cases, 
but  jury  awards  and  private  settlements  show  that  the  value  of  a 
life  may  be  quoted  at  anywhere  between  $5,000  and  $100,000.  The 
larger  sum  has  been  paid  in  only  a  few  cases,  but  the  tendency  is 
upward  in  these  days,  when  the  earning  power  of  men  is  rapidly 
growing.  What  would  a  railroad  company  have  to  pay  for  killing 
an  insurance  company  president,  with  a  salary  of  $150,000  a  year 
and  a  considerable  "expectation  of  life?"  Substantially  all  injuries 
cost  the  company  something,  and  they  are  apt  to  cost  more  than 
killings.  Railroad  attorneys  fear  to  face  a  jury  in  a  damage  suit 
rather  more  than  for  a  death  claim.  The  injured  man  hobbles  pain- 
fully to  the  witness  chair,  and  the  wife  is  conspicuously  pitiful, 
but  brave.  Some  of  the  law  and  all  of  the  evidence  of  the  defence 
Is  swept  from  the  juryman's  mind  in  a  wave  of  gallant  sympathy. 

We  have  tried  to  abstain  from  preaching,  believing  that  a  pub- 
lication of  the  facts  would  be  effective,  and  for  32  years  we  have 
published  each  month  a  brief  account  of  all  serious  train  accidents. 


and  the  causes  so  far  as  known.  Until  four  years  ago  this  was  the 
only  record.  This  has  not  produced  the  results  which  might  have 
been  expected,  but  it  is  not  a  necessary  inference  from  failure 
that  railroad  officers,  generally,  are  to  be  blamed.  Their  ardor 
in  determining  the  responsibility  for  a  train  accident  and  frank- 
ness in  making  it  public  are  often  tempered  by  their  loyalty  to  the 
company  which  has  to  pay  the  claims  based  on  it.  No  man  should 
be  his  own  judge.  Nevertheless,  almost  any  railroad  officer  is  better 
than  most  coroners.  The  powers  and  the  work  of  State  Railroad 
Commissioners  vary  so  much  in  efficiency,  from  nothing  to  some- 
thing, that  they  may  be  ignored  in  this  discussion. 

We  are.  therefore,  apparently  driven  to  resort  to  that  General 
Government  legislation  and  control  which  is  lawful  for  interstate 
railroads— which  under  judicial  decisions  include  nearly  all  roads. 
In  this,  happily,  we  have  an  excellent  model;  we  do  not  need  to  ex- 
periment, for  the  British  system  of  investigating  the  causes  of  acci- 
dents and  making  recommendations  for  future  precautions  has 
worked  without  friction  for  many  years,  and  with  splendid  results. 
It  would  seem  to  need  only  adaptation  to  American  laws  and  Ameri- 
can conditions. 

The  Board  of  Trade  is  a  department  of  the  British  Government 
which  has,  among  other  duties,  that  of  regulating  the  relations  be- 
tween the  railroads  and  the  public.  Its  inspectors  are  experienced 
men  of  position  and  judicial  quality.  They  are  so  carefully  chosen 
that  no  lack  of  honesty  of  purpose  or  fairness  has  ever  been  charged 
against  any  one  of  them.  When  a  train  accident  occurs  an  inspec- 
tor gets  to  the  spot  as  quickly  as  possible  and  makes  an  examina- 
tion. Then  he  summons  every  officer  and  employee  who  has  had  any- 
thing to  do  with  the  case,  and  examines  them  under  oath.  He  has 
full  power  and  learns  to  be  skilful,  expert  in  determining  whether 
or  not,  or  to  what  extent  a  witness  is  lying.  It  is  rare  indeed  for 
the  inspector  to  fail  in  discovering  the  cause  and  fixing  the  responsi- 
bility. He  consults  freely  with  the  officers  and  makes  his  report 
and  recommendation.  No  railroad  officer  hesitates  to  carry  out  a 
recommendation  made  by  such  a  man.  They  like  it.  The  public  is 
protected  and  likes  it.  There  are  comparatively  few  train  accidents 
— one  year  in  which  no  passenger  was  killed — although  their  dense 
fogs  are  a  menace  to  safety,  and  their  transportation  is  swift. 

Considering  the  cost  and  the  pity  of  killing  and  maiming  so 
many,  and  the  reasonable  assurance,  based  on  experience,  that  an 
expert,  judicial  and  quick  investigation  and  recommendation  would 
reduce  it.  it  seems  to  be  clearly  a  subject  for  Congressional  enact- 
ment, a  better  subject,  this  saving  of  human  life  in  car-load  lots, 
than  making  arbitrary  freight  rates. 


COMPETITIVE  RAILROAD   BUILDING. 


Mr.  Harriman  on  his  return  from  the  Orient  enlivened  the 
railroad  world  and  incidentally  knocked  a  point  or  two  out  of  the 
stock  market  by  announcing  that  we  seem  likely  to  be  running 
into  an  era  of  competitive  railroad  building  just  as  we  have  late- 
ly passed  through  an  era  of  competitive  railroad  buying.  Although 
Mr.  Hill,  who  happened  to  reach  New  York  on  the  same  day  as 
Mr.  Harriman,  said  that  this  view  of  the  situation  had  not  presented 
itself  to  him,  the  market  at  once  assumed  that  there  w^as  soon 
to  be  an  open  revival  of  the  Hill-Harriman  strife  so  recently  brought 
to  a  close  forever,  if  the  daily  newspapers  were  to  be  believed, 
by  a  simple  agreement  between  the  two  interests  to  build  a  joint 
line  through  the  long  disputed  Clearwater  country  in  northern  Idaho. 

At  the  same  time  with  Mr.  Harriman's  statement,  came  news 
of  a  contest  between  the  Union  Pacific  and  the  Burlington,  each 
of  which  has  discovered  the  desirability  of  building  a  line  along 
the  north  branch  of  the  Platte  river,  in  Nebraska,  and  has  secured 
an  injunction  restraining  the  other  from  doing  the  same  thing. 
This  is.  of  course,  a  comparatively  insignificant  dispute,  but  may 
be  suggestive  of  present  relations  between  the  two  great  railroad 
powers  of  the  northwest.  This  North  Platte  line  of  the  Burling- 
ton is  reported  to  be  only  a  preliminary  step  to  a  more  ambitious 
plan — an  extension  from  Guernsey,  the  present  terminus  of  one 
of  its  most  western  branches,  west  some  500  miles  through 
Wyoming  to  Salt  Lake  City.  Such  an  extension  would  par- 
allel the  main  line  of  the  Union  Pacific  through  Wyoming. 
Mr.  Hill ,  refers  to  this  report  as  a  fable.  Nevertheless,  the 
story  does  not  down.  It  is  known  that  some  years  ago  the  survey 
tor  such  an  extension  was  made  and  that  a  practicable  line  was 
located  through  the  undeveloped  territory  north  of  the  Union  Pacific. 

The  present  situation  of  the  Burlington  is  an  argument  for 
such  an  extension.  Mr.  Hill's  choice  for  a  Chicago  connection  was 
ihe   St.   Paul.     With   its.   at   that   time,    nearly   7,000   miles  of   line 
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almost  all  of  it  north  and  northwest  of  Chicago,  the  St.  Paul 
would  have  most  effectively  filled  out  the  eastern  end  of  the  Great 
Northern's  territory.  It  proved,  however,  to  be  out  of  reach,  and 
the  Burlington,  nine-tenths  of  whose  nearly  S.OOO  miles  of  road 
was  south  of  the  parallel  of  Chicago,  was  bought  tor  the  sake  of 
its  450  mile  St.  Paul-Chicago  line.  The  bulk  of  the  Burlington 
system — the  network  of  main  and  branch  lines  in  Illinois,  southern 
Iowa,  northern  Missouri,  and  southern  Nebraska — is  separated  by 
hundreds  of  miles  from  the  Great  Northern  and  the  Northern 
Pacific.  Through  this  territory  the  Burlington  is  a  direct  competitor 
of  the  Chicago  &  North-Western  to  Omaha,  and  of  the  Union  Pacific 
from  Omaha  to  Cheyenne  and  Denver.  These  two  roads  have  close 
traffic  alliance.  The  Union  Pacific  controls  the  coast  connection. 
Is  it  likely  that  the  Burlington  gets  any  large  share  of  through 
traffic?  If  not,  its  purchase  by  Mr.  Hill  has  resulted  in  making 
of  fifteen-sixteenths  of  the  Chicago,  Burlington  &  Quincy,  a  local 
railroad.  It  is  not  characteristic  of  Mr.  Hill  to  be  satisfied  with 
such  a  result.  It  gives  him  another  reason,  in  addition  to  the 
tremendous  traffic  importance  of  San  Francisco,  for  desiring  a 
share  in  trans-continental  traffic  -west,  as  distinguished  from  north- 
west, from  Chicago.  The  circumstantial  stories  which  come  from 
the  west,  of  a  Burlington  extension  to  Ogden  and  Salt  Lake  are  no 
doubt  premature,  but  that  such  a  purpose  will  ultimately  be  car- 
ried out  seems  in  view  of  these  facts  not  at  all  improbable.  If 
this  be  the  case,  there  is  the  possibility  that  the  Western  Pacific 
from  Salt  Lake  City  to  San  Francisco  will  be  found,  when  completed, 
to  be  as  serviceable  to  the  Hill  as  to  the  Gould  roads. 

At  any  rate,  whether  or  not  the  Burlington  plans  to  strike  at 
the  Union  Pacific,  the  Hill  roads  are  overturning  a  Harriman 
monopoly  in  Oregon  by  a  new  line  now  under  construction  down  the 
north  bank  of  the  Columbia  river  to  Portland,  paralleling  the  Oregon 
Railroad  &  Navigation  Company's  line  on  the  south  bank.  This 
will  give  the  Great  Northern  its  own  line  into  Portland  instead 
of  having  to  use  the  O.,  R.  &  N.  line  from  Spokane  as  at  present. 
This,  however,  can  hardly  have  been  enough  to  call  forth  Mr.  Harri- 
man's  remark  or  to  denote  bitter  Hill-Harriman  warfare;  yet  even 
leaving  Hill  and  Harriman  out  of  the  account,  northwestern  ter- 
ritory has  plenty  of  extensions  and  new  lines  by  other  companies, 
either  already  under  way  or  the  subject  of  constant  rumor  to  justify 
the  prediction  of  the  Union  Pacific's  President. 

Perhaps  the  most  persistent  of  the  rumors  is  that  the  Chicago, 
Milwaukee  &  St.  Paul  will  extend  to  the  coast,  which  has  repeat- 
edly been  reported  as  an  assured  fact  and  as  often  denied  by  the 
highest  officers  of  the  road.  The  incorporation  of  the  Pacific  Rail- 
road, which  has  made  extensive  purchases  of  terminal  property  in 
Tacoma  and  Seattle  and  which  plans  to  build  east  250  miles  from 
the  coast,  has  been  taken  as  strong  circumstantial  evidence  of 
the  truth  of  this  report,  although  it  is  denied  that  it  has  any  con- 
nection with  the  St.  Paul  company.  The  President  of  this  new 
company  is  Mr.  H.  R.  Williams,  who  recently,  and  with  no  ex- 
plained reason,  resigned  as  General  Manager  of  the  St.  Paul,  and 
the  Chief  Engineer  is  Mr.  W.  L.  Darling,  late  Chief  Engineer  of 
the  Chicago,  Rock  Island  &  Pacific.  Men  of  this  stamp  are  not 
likely  to  be  connected  with  a  250-mile  road  without  cause.  But 
this  is  no  proof,  of  course,  that  it  is  necessarily  the  St.  Paul  which 
will  ultimately  get  the  road,  although  it  looks  as  if  that  would  be 
its  ultimate  disposition. 

The  reason  given  for  a  Pacific  extension  is  that  the  St.  Paul 
as  at  present  situated  is  merely  a  local  line  and  must,  to  be  con- 
tinuously prosperous,  have  a  share  of  trans-continental  traffic.  The 
Chicago  &  North-Western,  except  for  its  more  favorable  relations 
with  the  Union  Pacific,  is  in  precisely  the  same  situation,  and  there 
have  even  been  reports  that  it  would  build  to  the  coast.  Neither 
of  these  companies  may  have  any  thought  of  the  Pacific,  but  it  is 
common  knowledge  that  the  St.  Paul  is  building  west  from  Cham- 
berlain, S.  Dak.,  the  terminus  of  one  of  its  farthest  western  branches, 
to  Rapid  City,  in  the  Black  Hills,  and  also  that  the  North-Western 
is  building  west  from  Casper.  Wyo.,  to  Lander,  in  the  Wind  River 
Indian  Reservation.  Both  companies  seem  to  feel  that  it  does  no 
barm  to  open  up  new  territory  in  the  direction  of  the  coast. 

Other  new  lines  which  carry  out  Mr.  Harriman's  assertion  are 
the  Spokane  International,  which  is  to  be  a  Canadian  Pacific  con- 
nection into  Spokane,  the  Western  Pacific,  already  mentioned,  and 
the  Denver,  North-Western  &  Pacific — the  Moffat  road — from  Den- 
ver to  Salt  Lake,  which  will,  when  completed,  give  a  new  through 
line  200  miles  shorter,  and  with  the  completion  of  a  long  tunnel 
through  the  Continental  divide,  possessing  better  grades  than  any 
«xisting  line  between  those  two  points.  Such  a  road  could  not  fail 
to  be  a  severe  competitor  to  the  Denver  &  Rio  Grande.     It  is  pos- 


sible, of  course,  that  the  Burlington  may  be  planning  to  reach  Salt 
Lake  over  this  now  independent  line. 

The  1100,000,000  preferred  stock  authorized  this  year  by  the 
Union  Pacific  for  acquisitions  and  extensions  is  still  unissued.  It 
is  one  of  the  strongest  factors  to  be  reckoned  with  if  there  should 
be  a  new  Hill-Harriman  contest.  The  Great  Northern  has  within 
the  past  month  announced  a  new  stock  issue  of  $25,000,000.  The 
St.  Paul,  too,  has  an  issue  of  $25,000,000  common  stock  authorized 
but  unissued,  which  would  go  a  long  way  toward  paying  tor  a 
Pacific  connection.  These  three  companies  at  least,  have  ammuni- 
tion available.  It  may  not  be  that  the  large  extension  plans  which 
are  just  now  so  widely  rumored  are  ever  to  be  carried  out,  but 
surely  these  years  of  great  prosperity  for  northwestern  railroads 
are  being  used  in  strengthening  and  extending  control  of  their  re- 
spective territories.  Mr.  Harriman  could  hardly  have  meant  to  com- 
pare the  era  of  competitive  building  which  he  predicts  with  the 
construction  craze  in  the  late  '80s;  yet  that  period  of  reckless 
and  speculative  expansion  taught  certain  lessons  which  might  well 
be  applied  to  the  present  situation.  While  it  is  as  certain  as  any- 
thing can  be  that  no  company  is  going  to  build  so  exten- 
sively that  it  will  on  that  account  have  to  face  receivership  or  a 
dividend  reduction  on  the  first  let-up  of  prosperity,  the  experi- 
ence of  a  road  like  the  Alton,  which  did  not  join  in  the  expansion 
mania  of  18S5-1889,  and  whose  earnings  fell  off  sharply  in  the  re- 
covery from  the  panic  of  1893  on  account  of  loss  of  business  to  the 
extensions  of  its  competitors,  has  not,  apparently,  been  forgotten. 


The  full  official  report  of  the  Russian  railroads  for  1902  has 
but  recently  been  published.  Perhaps  the  most  interesting  facts 
shown  by  it  are  those  concerning  traffic  and  rates.  The  latter  are 
certainly  the  lowest  in  Europe  and  only  in  British  India,  if  there 
even,  are  lower  ones  to  be  found,  taking  freight  and  passengers 
together.  The  average  received  per  passenger-mile  was  0.689  cent, 
being  0.72  cent  in  European  Russia  and  0.441  cent  on  the  Asiatic 
lines.  Per  ton  per  mile  the  receipts  were  0.855  cent  in  Europe  and 
nearly  the  same  (0.858  cent)  in  Asia.  The  Asiatic  traffic  is  extremely 
light,  and  at  these  rates  it  is  not  surprising  that  the  earnings  did 
not  equal  the  working  expenses.  The  Asiatic  Midland  (Caspian 
Sea  to  Tashkend),  which  is  comparatively  an  old  line,  was,  it  is 
true,  worked  for  80  per  cent,  of  its  earnings,  and  yielded  $930  net 
per  mile,  but  on  the  Siberian  Railroad  west  of  Lake  Baikal  the 
working  expenses  were  110  per  cent,  of  the  earnings,  on  the  Ussuri 
Railroad  (from  Vladivostok  to  the  Amoor  River)  172  per  cent.,  and 
on  the  Trans-Baikal  line  180  per  cent.  The  whole  Siberian  Railroad 
(but  not  including  the  Chinese  Eastern)  earned  gross  $15,714,427. 
while  it  cost  $20,280,757  to  work  it.  There  is  nothing  surprising 
in  this,  considering  the  rates  and  the  extremely  thin  population  on 
the  line.  The  object  of  the  railroad  was  chiefly  to  develop  this 
country,  and  this  will  take  time.  These  lines  had  cost  at  the  time  a 
little  more  than  $173,000,000. 


That  those  physicians  who  discuss  the  matter  have  been  rather 
too  strenuous  in  their  denunciation  of  the  upholstery  of  cars  as 
promoters  of  the  spread  of  tuberculosis  has  long  been  the  feeling 
of  a  good  many  observers.  Not  that  the  layman  finds  any  glaring 
fault  in  the  theories  propounded  by  the  doctors,  but  he  is  con- 
stantly oppressed  by  the  fact  that  no^onclusive  evidence  is  produced 
to  show  that  the  alarming  conditions  assumed  by  the  theorists  do 
actually  prevail.  One  may  readily  admit  that  the  bacillus  is  of 
active  disposition  and  persevering,  but  that  he  meets  with  success 
in  the  manner  claimed  remains  to  be  shown.  How  many  consump- 
tives have  caught  the  disease  in  either  sleeping  or  day  cars?  Thl^ 
as  we  say,  has  long  been  the  feeling  of  many  observers;  but  now 
Dr.  Charles  B.  Dudley,  Chemist  of  the  Pennsylvania  Railroad,  has 
studied  and  formulates  the  facts  on  which  the  feeling  is  based,  and 
he  has  presented  his  conclusions  to  the  American  Public  Health 
Association,  in  a  paper  which  was  read  at  the  annual  meeting  of 
that  body  in  Boston  last  month.  The  principal  claim  concerning 
tuberculosis  is  that  the  sputum  of  those  sick  with  the  disease  be- 
comes dry,  and  that  this,  in  the  form  of  dust,  floats  in  the  air  and 
so  gets  into  the  mouth  or  nostrils  of  other  persons.  Dr.  Dudley 
shows  that  as  a  general  rule  "prolonged  exposure"  is  necessary  to 
Infection.  The  sputum  is  extremely  difficult  to  dry,  and  when  dry 
is  with  difficulty  pulverized,  and  even  if  dry  and  pulverized  is  so 
heavy  that  it  readily  falls  to  the  ground.  Two  days  of  strong  light 
or  five  days  of  diffused  light  will  sterilize  it.  Dr.  Dudley  names  the 
authorities  on  which  he  bases  these  statements.  He  shows  from 
the  census  that  railroad  employees  suffer  far  less  from  consumption 
than  the  average  of  the  community.  The  Pullman  Company  has  no 
statistics,  but  officers  of  the  company  say  that  they  have  never 
known  of  either  a  conductor  or  a  porter  acquiring  any  disease  in 
a  car  except  one  case  of  smallpox.  Interviews  with  many  of  the 
oldest  conductors  fail  to  find  one  who  has  known  of  a  porter  who 
had   consumption.     The   records  of   the   Pennsylvania  Relief  Fund 
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show  that  freight  conductors  and  brakemen  are  more  subject  to 
tuberculosis  than  are  passenger  conductors  and  brakemen.  Dr.  J.  J. 
Kinyoun,  in  the  New  York  Medical  News,  July  29  last,  writing  on 
the  bacterial  content  of  the  passenger  car,  says  that  in  14  exam- 
inations of  dust  from  the  carpets  of  cars,  many  of  which  were 
known  to  have  carried  tuberculous  people,  none  showed  the  pres- 
ence of  the  tubercle  bacillus.  Out  of  64  examinations  of  dust 
collected  by  swabs  from  the  interior  surfaces  of  cars  only  one 
might  have  been  bacillus  tuberculosis,  and  this  was  doubtful;  out 
of  96  examinations  of  air  from  similar  cars,  only  one,  and  out  of 
21  drinking  cups,  none.  To  inform  himself  as  to  the  relative 
danger  of  textile  fabrics  and  smooth  surfaces.  Dr.  Dudley  made 
experiments  with  pieces  of  plush,  carpet  and  glass,  putting  equal 
quantities  of  salted  paste  on  the  different  specimens,  allowing  them 
to  dry  and  then  passing  over  them  a  hea\'y  iron  roller  to  simulate 
the  conditions  of  grinding  up  tuberculous  sputum  under  the  foot. 
After  driving  away  as  much  as  possible  of  the  pulverized  material 
by  compressed-  air.  he  found  that  on  the  glass  about  one-third  of 
the  material  remained,  while  on  the  plush  and  on  the  carpet  seven- 
eighths  of  it  stayed  behind,  indicating  that  the  danger  of  infection 
from  upholstery  fabrics  is  much  less  than  from  naked  surfaces. 


Mexican  Central. 


The  Mexican  Central,  with  its  3.155  miles  of  line,  is  the  largest 
railroad  in  Mexico  and  has  a  monopoly  of  the  country's  largest 
port  in  point  of  tonnage.  Tampico.  Its  main  line  runs  from  Mexico 
City  to  the  United  States  boundary  line  at  El  Paso,  Tex.,  thus 
carrying  it  through  the  western  part  of  northern  Mexico  and  mak- 
ing a  longer  route  to  the  eastern  part  of  the  United  States  than 
that  of  the  Mexican  National  lines,  by  way  of  the  Eagle  Pass  or 
Laredo  gateways.  Nevertheless,  the  Mexican  Central  obtains  a  very 
substantial  share  of  international  traffic. 

The  fall  in  the  price  of  silver  during  the  past  20  years  and 
the  fluctuating  value  of  the  Mexican  dollar  have  been  serious  handi- 
caps to  all  industrial  undertakings  in  Mexico.  The  railroads  in  par- 
ticular have  suffered.  Not  only  has  the  prosperity  of  the  country, 
and  therefore  the  volume  of  traffic,  been  greatly  lessened  by  the  de- 
preciation and  uncertainty  of  the  standard  of  value,  but.  more  par- 
ticularly, the  railroads  have  received  their  income  in  Mexican  cur- 
rency, while  all  of  their  fixed  charges  and  a  large  part  of  their 
material  and  supplies  have  had  to  be  paid  on  a  gold  basis.  Mone- 
tary reform  provisions  went  into  effect  on  May  1  and  appear  to 
have  been  successful  in  steadying  the  rate  of  exchange.  The  value 
of  the  Mexican  dollar  during  the  Mexican  Central's  whole  fiscal 
year  ending  June  30  fluctuated  3.44  cents  between  a  high  and  a 
low  price,  while  in  the  two  months  of  the  year  after  the  passage 
of  the  act,  the  fluctuation  in  value  of  the  silver  dollar  was  only 
nine  one-hundredths  of  a  cent.  A  continuance  of  this  stability  of 
exchange  cannot  fail  to  be  a  factor  in  increasing  the  prosperity  of 
Mexico,  and  therefore  of  Mexican  railroads. 

Gross  earnings  of  the  Mexican  Central  last  year  were  126,097,700 
(Mex.),  a  slight  increase  over  the  corresponding  12  months  pre- 
vious. Owing  to  the  impossibility,  without  further  facts  than  those 
in  the  report,  of  working  out  an  exact  corresponding  figure  in 
United  States  currency,  most  of  the  operating  results  are  given  in 
Mexican  dollars.  The  average  price  received  during  the  year  for 
Mexican  dollars  was  4S.41  cents,  against  45.13  cents  in  1904.  As 
a  result,  the  increase  in  gross  earnings  on  a  gold  basis  was  much 
larger  than  in  Mexican  curren#y.  Operating  expenses  were  cut  down 
$2,000,000,  leaving  net  earnings  of  $8,498,523.  an  increase  of  $2,116,193 
(33  per  cent.)   over  1904. 

This  large  increase  in  net  earnings  was  brought  about  by  de- 
creases of  $370,187  in  maintenance  of  way  expenses.  $907,361  in 
maintenance  of  equipment,  $566,354  in  conducting  transportation, 
and  $176,794  in  general  expenses.  There  was  also  a  decrease  of 
$284,049  (Mex.)  in  the  expense  account,  caused  by  the  average 
lower  rate  of  exchange  used  in  converting  into  Mexican  currency 
purchases  and  other  expenditures  made  in  the  United  States  and 
Europe.  The  decrease  in  operating  expenses  appears  to  have  been 
largely  brought  about  by  the  Improvements  of  recent  years.  Especial- 
ly is  this  true  of  the  large  decrease  of  over  $900,000  in 
maintenance  of  equipment.  In  December.  1903,  the  large  shops  at 
Aguascalientes  were  put  in  operation,  enabling  the  company  to  trans- 
fer most  of  the  shop  work  at  four  other  smaller  and  less  economical 
shops  to  these,  the  main  shops  for  the  system,  which  are  oper- 
ated by  thoroughly  modern  methods,  including  steam  turbine  mo- 
tive power  for  the  generation  of  electricity.  Besides  this,  during 
the  spring  of  1904,  80  new  locomotives,  which  raised  the  average 
tractive  weight  of  the  company's  locomotive  equipment  from  101,305 
lbs.  to  113.670  lbs.,  and  1.933  freight  cars,  which  raised  the  total 
tonn^e  capacity  of  the  freight  equipment  from  153,515  tons  to 
216,8^5  tons  and  the  average  car  capacity  from  26.91  tons  to  28.40 
tons,  were  added  to  the  Mexican  Central's  equipment  list.  Main- 
tenance of  equipment  works  out  at  $1,844  (U.  S.)  per  locomo- 
tive, $423  (U.  S.)  per  passenger  car  and  $95  (U.  S.)  per  freight 
car.    The  freight  car  allowance  seems  large,  the  others  about  normal. 


Maintenance  of  way  decreased  $52  per  mile,  from  $524  in  1904 
to  $472  in  1905,  both  U.  S.  currency.  This  decrease  is  attributed 
to  new  bridges  and  heavier  rails,  but  seems  a  rather  small  road- 
way maintenance  charge.  There  was,  however,  in  addition,  charged 
against  income  for  betterments  and  improvements  to  the  line,  $554,- 
071  (Mex.),  or  $270,510  in  U.  S.  currency,  which  brings  up  roadway 
expenditures  nearer  a  normal  figure.    . 

The  report  is  most  incomplete  in  traffic  statistics.  The  number 
of  tons  of  freight  carried  one  mile  is  not  given,  but  including 
company  freight  it  decreased  11.942,663  ton  miles,  or  about  1  per 
cent.  The  freight  train  mileage  decreased  636,225  miles,  or  over 
12  per  cent.  The  better  handling  of  freight  trains  thus  shown  is 
held  to  be  accountable  for  at  least  one-third  of  the  decreased  operat- 
ing expenses.  Forest  products  were  11  per  cent,  of  the  total  freight 
traffic — whether  this  means  in  tonnage  or  earnings  is  not  stated — 
agricultural  products  22  per  cent.:  live  stock  and  animal  products 
4  per  cent.;  ores  26  per  cent.;  other  mineral  products  27  per  cent., 
and  merchandise  and  miscellaneous  9  per  cent. 

Like  many  other  railroads,  the  Mexican  Central  suffered  severe- 
ly last  year  from  floods.  For  twenty  days  from  September  7,  1904,  the 
main  line  was  cut  in  two  and  all  through  traffic  had  to  be  abandoned 
as  a  result  of  the  washing  away  of  a  six-span  900-ft.  steel  bridge 
at  Ortiz,  just  south  of  the  city  of  Chihuahua.  Moreover,  the  road 
suffered  from  the  effects  of  washouts  on  two  of  its  connections  in 
the  United  States,  the  Santa  Fe  and  the  Rock  Island.  Traffic  through 
the  El  Paso  gateway  was  interrupted  on  this  account  for  nearly  a 
month  in  October  and  November  when  the  normal  movement  would 
have  been  very  heavy. 

A  departure  in  the  motive  power  department  of  the  road  is 
the  decision  to  use  oil  burning  locomotives.  Under  a  contract  with 
the  Mexican  Petroleum  Company,  which  has  extensive  oil  wells 
near  Tampico.  40  locomotives  are  now  'oeing  equipped  to  burn  oil. 

The  income  account  for  the  year  (all  in  U.  S.  currency)  shows, 
after  borrowing  $750,000  from  the  subsidy  trust  fund,  which 
represents  the  Mexican  government's  subsidy  payments  on  different 
parts  of  the  road,  a  flnal  deficit  of  $210,710.  In  the  face  of  an  in- 
crease of  $1,231,327  (U.  S.)  in  net  earnings,  a  deficit  is  unexpected. 
It  is  largely  due  to  a  payment  of  $800,000  to  bankers  for  can- 
cellation of  an  option  on  $16,000,000  consolidated  mortgage  4  per 
cent,  bonds.  This  option,  which  was  given  July  1,  1904,  must  have 
been  a  most  unsatisfactory  arrangement,  to  make  the  company 
willing  to  endure  so  large  a  direct  loss  in.  order  to  cancel  the  agree- 
ment. Had  it  not  been  for  this  payment,  and  $181,400  charged  off 
as  "accounts  and  balances."  the  showing  of  the  company  for  the 
year  would  not  have  been  a  bad  one.  Operating  results,  except 
for  the  small  increase  in  gross  earnings,   were  fairly  satisfactory. 

The  financial  situation  of  the  road  is  somewhat  involved,  as 
over  $97,000,000  of  obligations  must  be  refunded  within  the  next 
six  years. 

Several  new  lines  are  and  have  been  for  some  years  projected. 
The  one  nearest  of  attainment  is  a  line  to  the  Pacific  coast  With 
the  completion  of  a  gap  of  40  miles  between  Tuxpan,  the  present 
southern  terminus  of  the  Zapotlan  branch,  and  Colima,  the  northern 
terminus  of  the  Mexican  National  Construction  Company's  line,  re- 
cently purchased,  the  Mexican  Central  will  have  a  line  from  Tam- 
pico and  the  City  of  Mexico  to  the  Pacific  coast  at  Manzanillo,  and 
will  be  the  first  Mexican  railroad  north  of  the  Isthmus  of  Tehuan- 
tepec  to  cross  the  continent. 

The  principal  statistics  of  operation  follow,  first  in  Mexican 
currency  and  second  in  United  States  currency  at  the  average  price 
of  a  Mexican  dollar  in  each  of  the  two  years: 

1905.  1904. 

-Mileage  worked    3,155  3,026  . 

.ME-XICAX    CUEREXCY. 

Freight  earnings    $20,238,211  ?20,372.083 

Passenger  earnings 4,530,462  4,303,811 

Gross    earnings    26,097,699  26,002,202 

Maint.    of    way   and    structures  3.008.792  3,378.979 

Maintenance   of   equipment.  .  .  .  3.309,721  4.217.081 

Transp.  and  traffic  expenses.  .  .  9,792.048  10.358,402 

General  expenses   1,488,615  1.665,409 

Operating  exoenses    17,599,176  19.619.872 

Net   earnings"   8,498.523  6,382,330 

IMTED    ST.\TES    CURKEXCY. 

Freight  earnings    $9,797,318  $9,193,891 

Passenger  earnings    2,193,197  1,942.310 

Gross    earnings    12,633,896  11,734,794 

Maint.  of  wav  and  structures..  1,456,556  1.524.933 

Maintenance  of  equipment 1,602.236  1,903.169 

Transp.  and  traffic  expenses.  .  .  4.740.331  4,673,747 

General    expenses    720,639  751,599 

Operating  expenses 8,519,761  8,854,448 

Net  earnings    4.118.173  2,886,846 

Deficit    210.710                        


NEW   PUBLICATIONS. 


Practical  Planer  Kinks  for  Planer  Bands.  By  Carroll  Ashley.  The  Hill  Pab- 
lishing  Company.  New  York,  1905.  Cloth,  4V.  in.x7y2  in.;  SO  pages.  32 
illustrations.       Price.   .?1.00. 

This  work,  as  its  title  implies,  is  essentially  practical.  The  first 
pa,ges  are  devoted  to  a  detailed  description  of  the  planer  itself,  which 
is  clearly  written  and  which  is  accompanied  by  an  excellent  half- 
tone illustration  of  a  modern  planer  on  which  the  parts  are  marked 
with  their  proper  names.     The  remainder  of  the  book  is  devoted  to 
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describing  and  illustrating  planer  equipment,  such  as  tools  and  their 
care,  including  gang  tools,  special  jigs,  various  handy  methods  of 
doing  special  jobs,  such  as  circle  planing,  grinding,  slotting,  cutting 
spiral  grooves,  planing  large  cylinders,  etc.  The  illustrations  are 
good  and  the  text  is  clearly  written.  The  journeyman  as  well  as 
the  apprentice  will  find  this  work  of  value  inasmuch  as  many  new 
and  valuable  suggestions  are  given  which,  if  followed,  will  no  doubt 
enable  both  to  do  more  and  better  work. 


machines,  multiple  spindle  tapping  machines,  plate  shears,  straight- 
ening  and   bending   machines,    etc. 


Ratchet  Drills.— The  Billings  &  Spencer  Company,  Hartford, 
Conn.,  sends  an  illustrated  folder  and  price  list  of  its  "Packer"  and 
"Boiler'  ratchet  drills  as  well  as  of  the  Billings  double  acting 
ratchet  drills.  All  of  the  above  ratchets  are  drop  forged  from 
the  best  material,  and  are  made  to  take  Morse  taper  shanks,  twist 
drills  and  sockets. 


Proceedings  of  the  Sixth  Annual  Convention  of  the  American  Railway  Engi- 
neering and  Maintenance  of  Way  Association.  Published  by  the  Com- 
mittee on  Publications,  L.  C.  Frltch,  Secretary.  Chicago,  HI.  Paper,  872 
pages. 
Volume  6  of  the  Proceedings  of  this  association  is  a  larger  book 
than  any  which  have  been  issued  previously  and  contains  a  great 
amount  of  data  and  information  on  subjects  covered  by  the  engi- 
neering departments  of  railroads.  The  committee  reports  are  re- 
printed in  full  with  the  oral  and  written  discussions  and  the  ex- 
cellent index  makes  reference  work  easy.  Some  of  the  committee 
reports  were  as  follows:  Wooden  bridges  and  trestles;  roadway; 
iron  and  steel  structures;  signaling  and  interlocking;  yards  and 
terminals;  water  service;  records,  reports,  and  accounts;  buildings; 
masonry;  uniform  riiles;  ballasting;  track;  ties.  The  book  also 
contains  a  list  of  members'  names  and  addresses. 


TRADE  CATALOGUES. 


Paint. — The  Standard  Paint  Company,  New  York,  sends  its 
October  issue  of  the  Exchange.  It  is  full  of  interesting  reading 
matter  pertaining  to  this  company's  products,  such  as  "Ruberoid" 
roofing  "S.  P.  C."  non-inflammable  paint,  "Ruberoid"  damp  course, 
etc.  A  half-tone  illustration  of  the  company's  American  works 
at  Bound  Brook,  New  Jersey,  is  shown,  and  a  detailed  drawing 
showing  the  Standard  Paint  Company's  system  of  damp-proofing 
with  Ruberoid  built-up  damp-course  is  given,  as  well  as  a  set  of 
approved  architect's  specifications  for  damp-proofing  outside  walls 
and  foundations   and   cellar  floors. 


Rotary  Converters. — The  Westinghouse  Electric  &  Manufactur- 
ing Company,  Pittsburg.  Pa.,  sends  a  67  page  pamphlet  in  which 
is  described  and  illustrated  the  characteristics  and  construction 
of  its  rotary  converters.  Instruction  for  their  erection,  operation 
and  care  are  also  given.  '  Illustrations  of  a  number  of  large  West- 
inghouse rotary  converter  installations  are  also  shown.  Notable 
among  these  is  one  of  four  1,500-k.w.  machines  installed  in  sub- 
station No.  8,  of  the  Manhattan  Railway  Company,  New  York  City. 


Pneumatic  Hammers. — The  Dayton  Pneumatic  Tool  Co.,  Dayton, 
Ohio,  has  a  new  catalogue  on  "Green"  pneumatic  hammers.  A  de- 
scription and  view  of  each  class  of  hammer  made  is  given  with 
essential  details.  There  are  also  views  of  "Green"  hammers  in 
service,  fac-simile  reproductions  of  testimonial  letters  and  a  view 
of  Thebes  bridge,  on  which  these  hammers  were  used.  Sectional 
drawings  show  the  construction,  accompanied  by  a  list  of  repair 
parts. 


Panel  Back  Chairs. — The  Richards  Chair-Panel  Co.,  Chicago,  is 
distributing  a  folder  showing  two  views  of  Richards  "fit-the-back" 
chairs,  and  presenting  a  number  of  testimonials  from  users  of  these 
chairs  regarding  their  comfort  and  other  good  qualities.  There  is 
also  attached  a  slip  on  which  is  printed  an  extract  from  the  de- 
scription of  the  new  "Alton  Limited"  train  in  the  Railroad  Gazette 
of  September  1  mentioning  the  use  of  these  chairs  in  the  chair  car. 


Agricultural  Bulletins. — Agricultural  bulletins  Nos.  52  and  53 
of  the  passenger  department  of  the  Union  Pacific  give  respectively 
the  crop  yields  by  counties  of  Nebraska  and  Kansas  for  1905.  There 
is  also  a  summary  of  the  acreage  and  total  yields  of  crops  for  the 
year.  All  agricultural  bulletins  issued  by  the  road  to  date  may 
be  had  on  application  to  the  passenger  department. 


The  Allis-Chalmers  Company,  Milwaukee,  Wis.,  sends  copies 
of  its  new  publications,  entitled,  Saw  Mill  Carriages  and  Acces- 
sory Machinery;  Allis-Chalmers  Steam  Shovel;  The  Hancock  Jig; 
McDougall  Roasting  Furnace;  High  Duty  Pumping  Engines,  and 
Single-Stage  Centrifugal  Pumps.  All  of  the  above  publications  are 
generously  illustrated  and  contain  clearly  written  descriptions  of 
the  devices  to  which  they  pertain. 


Pressure  Recorders. — The  Crosby  Steam  Gage  &  Valve  Com- 
pany, Boston,  Mass.,  sends  a  folder  descriptive  of  its  pressure 
recorders  and  gages. 


Special  Machine  Tools. — The  United  Engineering  &  Foundry 
Company,  Pittsburg.  Pa.,  is  distributing  a  neat  catalogue  in  which 
illustrations  of  a  number  of  specially  designed  tools  made  by  the 
company  are  shown.  The  illustrations  include  half  tones  of  pipe 
straightening   presses,   cutting-off   machines,    welding   rolls,   testing 


Steam  Engine  Economy. — The  American  Blotter  Co.,  Detroit, 
Mic^.,  sends  a  small  pamphlet  entitled  "Will  100  Per  Cent,  on  In- 
vestment Interest  You?"  For  two  engines,  each  costing  |250,  the 
pamphlet  shows  a  difference  in  cost  of  operation  of  $234  a  year, 
the  economical  engine  being  the  "A  B  C"  Type  A  of  this  company. 


Electric  Drills. — Circular  No.  52  of  the  Chicago  Pneumatic  Tool 
Co.,  Chicago,  111.,  describes  several  types  of  air-cooled  Duntley 
electric  drills  which  are  adapted  for  any  form  of  portable  drilling. 
A  number  of  tests  showing  the  capacity  of  the  different  sizes  of 
drills  in  working  steel  and  cast-iron  are  given. 


CONTRIBUTIONS 


Honeycombing  Flue  Sheets. 


To  THE  Editor  of  the  Railroad  Gazette: 

I  have  read  with  much  interest  the  editorial  note  in  your  issue 
of  October  27  regarding  the  formation  of  honeycomb  on  flue  sheets 
of  locomotives  equipped  with  automatic  stokers.  I  have  experienced 
considerable  trouble  with  honeycomb  forming  on  the  flue  sheets 
of  locomotive  fireboxes  with  hand  firing,  and  have  tried  lime-stone, 
oil  and  sand  blast  to  overcome  the  difficulty,  but  almost  invariably 
the  difficulty  was  overcome  by  making  absolutely  tight  joints  In 
the  steam  pipes  and  exhaust  pipe  in  the  front  end  and  making 
the  flues  tight  in  the  flue  sheet  in  the  firebox.  Wherever  honey- 
comb occurs,  it  demonstrates  that  there  is  more  or  less  mineral 
and  sulphur  in  the  coal,  and  it  is  absolutely  necessary  that  this 
pass  into  the  flues  before  it  becomes  chilled,  and  insufficient  draft 
caused  by  leaky  steam  pipes,  exhaust  pipes  or  flues  is  liable  to 
cause  more  or  less  of  a  honeycomb  on  the  flue  sheet.  In  my  judg- 
ment if  the  steam  and  exhaust  pipe  joints  are  made  absolutely  tight 
in  the  front  end  and  with  good  broad  ground  fit  surfaces,  not 
less  than  %-in.  on  the  steam  pipe  joints,  and  the  flues  and  seams 
are  made  absolutely  tight  in  the  firebox  end,  so  that  there  is  not 
even  a  simmer  of  steam  escaping,  then  the  majority  of  the  trouble 
due  to  honeycomb  will  be  avoided.  s.  m.  p. 


New  York,  Oct.  27,  1905. 
To  THE  Editor  of  the  Ratlboad  Gazette: 

The  experience  with  honeycombing  mentioned  in  the  editorial 
note  in  the  Railroad  Gazette  October  27  is  not  entirely  an  uncommon 
one,  and  the  conditions  obtained  on  the  western  railroad  noted  are 
not  confined  to  the  use  of  Illinois  and  Iowa  coal,  as  roads  east  of 
Buffalo  and  Pittsburg  that  burn  Pennsylvania  coal  have  similar 
experiences  under  certain  conditions. 

From  the  experience  I  have  had,  I  should  be  inclined  to  be- 
lieve that  coal  taken  from  the  same  cars  as  that  used  with  the 
automatic  stoker,  would  have  shown  similar  results  if  the  firing 
had  been  done  by  hand.  Careful  investigation  in  several  cases  that 
came  under  my  own  observation  where  the  flue  sheets  and  fi):e- 
box  ends  of  flues  on  locomotives  were  covered  to  the  depth  of 
considerably  over  an  inch  in  a  run  of  less  than  150  miles  showed 
three  adverse  conditions  existing. 

First. — The  special  loads  of  coal  which  were  at  the  foundation 
of  the  difficulty  were  very  dirty,  and  contained  considerable  quantity 
of  sulphur. 

Second. — Analysis  showed  that  the  deposit  on  the  flues  contained 
quite  an  amount  of  iron  which  was  traced  to  its  source  and  showed 
that  the  cars  in  which  the  coal  was  loaded  had  previously  been 
loaded  with  iron  ore,  and  a  considerable  quantity  of  the  ore  had 
either  frozen  to  the  bottom  of  the  cars  and  had  not  been  removed, 
or  else  the  cars  had  not  been  properly  unloaded.  When  the  car- 
loads of  coal  were  dumped  the  fine  iron  ore  was  mixed  all  through 
the  coal. 

Third. — From  some  source  or  other,  either  due  to  leakage  in 
the  firebox  or  to  excessive  wetting  of  the  coal,  enough  moisture 
existed  at  the  time  of  combustion  of  coal  to  mix  with  a  peculiar 
vapor  arising  from  the  sulphur  and  iron  causing  the  formation 
of  this  peculiarly  honeycomb  deposit.  Steps  were  at  once  taken 
to  trace  the  coal,  and  it  was  found  that  it  was  being  mined  from 
a  peculiarly  dirty  vein.  Shipments  for  locomotive  use  from  the 
mines  furnishing  from  this  vein  were  stopped.  Special  precau- 
tions were  taken  to  prevent  the  loading  of  locomotive  coal  in  cars 
which  had  formerly  carried  iron  ore,  unless  the  bottoms  of  the  cars 
were  thoroughly  clean  and  the  ore  removed.     Precautions  were  also 
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taken  to  see  that  better  care  was  taken  at  the  roundhouse  to  pre- 
vent allowing  locomotives  to  go  on  the  road  with  leaks  on  the 
Inside  of  the  firebox;  and  also  firemen  were  cautioned  against 
excessive  wetting  of  coal. 

As  the  trouble  suddenly  stopped  after  the  above  precautionary 
measures  were  taken,  I  have  always  assumed  that  one  or  all  of 
the  three  causes  noted  above  were  at  the  bottom  of  the  unfortunate 
honeycomb  of  the  flue-sheet  and  flues.  This  experience  may  prove 
of  value  to  your  readers  in  locating  the  cause  of  similar  troubles 
on  other  roads.  a.  m.  waitt. 


To  THE  EDrroK  of  the  Railkoad  Gazette:  » 

The  honeycombing  of  flue  sheets  on  locomotives  is  a  very  com- 
mon occurrence  with  Illinois  coal,  regardless  of  how  the  locomo- 
tive is  fired,  whether  by  hand  or  with  a  stoker.  It  is  probably  safe 
to  say  that  all  roads  using  this  coal  carry  a  scraper  on  the  tank 
for  the  purpose  of  dislodging  honeycomb  when  it  forms  on 
the  flue  sheet.  I  have  seen  all  kinds  of  experiments  such  as 
wiping  the  flue  sheet  off  with  crude  oil,  cylinder  oil,  etc.,  but  none 
of  them  seem  to  have  any  effect.  Any  means  of  preventing  this 
•will  be  gratefully  received  by  motive  power  officers  in  the  middle 

yfest.  MECHANICAI.   ENGINEER. 

Fond  du  Lac,  Wis.,  Oct.  28.  190.!i. 
To  THE  EDITOB  of  THE  RAn.B0AD  GAZETTE: 

I  am  very  much  interested  in  the  matter  of  "honey-combing" 
referred  to  in  an  editorial  note  in  your  issue  of  October  27,  as  we 
have  quite  a  little  trouble  with  it.  The  editorial  gives  the  impres- 
sion that  honey-combing  is  a  new  trouble  which  has  come  with 
the  advent  of  the  locomotive  stoker.  That  trouble  ha-  existed  for 
years  and  exists  to-day  where  Illinois  coal  is  used  and  on  roads  that 
have  not  yet  tried  the  stoker.  Last  year  we  burned  West  Virginia 
coal  and  we  had  practically  no  trouble  with  honey-combing.  We  are 
now  burning  Illinois  coal  and  are  annoyed  a  great  deal  by  it.  We 
find  it  comparatively  easy  to  clean  the  flue  sheets  w^ith  a  scrapsr  or 
clinker  hook  when  the  fires  have  been  cooled  down  but  without  hav- 
ing to  pull  the  fires.  With  a  stoker,  as  suggested,  this  is  a  more 
difficult  problem.  • 

It  Is  my  opinion  that  the  honey-combing  does  not  come  as  a  re- 
sult of  the  method  of  firing,  but  that  the  same  trouble  has  been 
more  easily  overcome  where  the  stoker  is  not  used.  I  have  no 
doubt  that  this  trouble  has  not  arisen  on  roads  using  higher  grade 
fuels. 

I  know  of  no  successful  means  of  preventing  honey-combing,  but 
I  have  often  seen  it  knocked  off  by  throwing  lumps  of  coal  at  the 
sheet.  This  is  more  effectively  done  when  the  fire  is  quieted  down. 
I  should  think  that  automatic  stokers  might  be  made  to  discharge 
coal  against  the  flue  sheet  when  necessary  to  remove  the  honey- 
combing. 

Alfred  R.  Kn>p, 
Master  Mechanic,  Wisconsin  Central   Railway. 


Whether  this  will  remedy  the  locomotive  difficulty  or  not  i& 
a  matter  upon  which  an  opinion  could  not  be  safely  hazarded  with- 
out a  careful  and  thorough  investigation  of  all  of  the  conditions 
that  obtain  in  the  particular  case  under  consideration.  f. 


Car-Service  Burden  on  Terminal  Roads. 


New  York,  New  Haven  &  Hartford  Railroad, 
New  Haven,  Conn.,  Oct.  30,   1905. 
To  THE  Editor  of  tjie  R.ArLROAD  Gazette: 

The  article  about  the  recommendation  of  the  Car  Service  Com- 
mittee of  the  American  Railway  Association  on  page  382  of  the 
Railroad  Gazette  for  October  27  is  not  complete  as  to  the  penalty 
rate.  The  penalty  rate  is  to  be  $1,  but  it  does  not  commence  to 
accrue  until  after  a  car  has  been  held  beyond  40  days  on  a  road 
of  2.000  miles  or  more.  On  a  road  of  less  than  2,000  miles  the 
penalty  rate  commences  after  a  car  has  been  on  the  road  30  days. 

Twenty  cents  is  not  unquestionably  below  the  average  cost  of 
the  service  of  a  car  lor  a  day.  unless  you  consider  all  the  cars- 
owned  by  a  road  to  have  cost  as  much  as  we  are  now  paying  for 
new  cars,  which  is  not  a  fair  proposition;  and,  furthermore,  accord- 
ing to  the  figures  of  the  committee  the  average  value  of  cars  is 
about  |472.  The  committee's  figures  as  to  the  cost  of  maintenance 
per  car  per  year  vary  from  $6  to  f 93.  This  wide  difference  is  rather 
peculiar,  to  say  the  least. 

If  the  New  York,  New  Haven  &  Hartford,  and  other  terminal 
roads,  are  to  suffer  for  the  general  good,  why  does  the  committee 
recommend  relief  for  the  long  roads  in  the  way  of  ten  additional 
days  before  the  penalty  rate  takes  effect?  By  this  action  the 
committee  recognizes  that,  doing  the  best  they  can,  the  long  roads 
cannot  move  foreign  cars  without  incurring  excessive  penalty.  The 
committee  knows  from  personal  observation  that  the  New  England 
roads  are  doing  the  best  that  they  can  to  return  foreign  cars 
promptly,  working  as  we  are  under  a  96-hour  law  for  loading  and 
unloading.  The  committee  may  have  diplomatic  ability  and  grit,- 
but  in  showing  consideration  to  the  long  roads  about  the  penalty 
rate  and  declining  to  give  any  consideration  to  the  New  England 
or  other  terminal  roads  as  to  the  per  diem  rate,  the  committee  is 
not  consistent. 

Your  recommendation  is  a  readjustment  of  rates  and  making 
consignees  pay  for  unreasonable  detention  of  cars.  The  rates  were 
not  readjusted  when  we  changed  from  mileage  to  per  diem,  althotigh 
per  diem  increased  our  operating  expenses  about  $700,000  per 
annum.  We  can  do  nothing  about  charging  for  detentions  to  cars 
until  after  96  hours,  not  counting  Sundays  or  holidays;  therefore 
your  remedy  cannot  be  very  effective.  Under  these  circumstances 
we  do  not  feel  inclined  to  acquiesce,  either  gracefully  or  otherwise, 
in  the  will  of  the  majority,  inasmuch  as  we  have  done  more  than, 
our  share  of  suffering  for  the  general  good. 

S.   HIGQINS, 
(ieneral  Manager. 


New  York,  Oct.  30.  1905. 
To  THE  Editor  of  the  Railroad  Gazette: 

Referring  to  the  editorial  note  in  your  issue  of  October  27 
regarding  the  honeycombing  of  flue  sheets  where  Illinois  and  Iowa 
coal  is  used  with  automatic  stokers,  it  is  barely  possible  that  it 
may  result  from  causes  similar  to  those  that  have  produced  the 
same  thing  in  connection  with  the  use  of  coke  in  the  locomotive 
firebox.  It  has  been  found  that  coke  of  a  certain  character  can 
be  successfully  used  on  short  local  runs  where  the  firebox  is  fre- 
quently opened;  but  on  long  express  runs  its  use  is  unsatisfactory. 
The  reason  is  that  in  burning  this  fuel  a  heavy  bed  is  necessary 
and  the  resultant  firebox  temperature  is  very  high.  With  this  high 
temperature  the  ash  of  the  fuel  is  volatilized.  The  ash  will  again 
solidify  at  a  comparatively  high  temperature  so  that  as  soon  as 
the  volatile  gases  strike  the  relatively  cool  flue  sheet  they  solidify 
and  clog  the  tubes  with  a  honeycomb.  It  is  quite  possible  that 
the  even  distribution  of  the  coal  by  the  automatic  stoker  creates 
such  uniform  conditions  of  combustion  that  the  ash  is  volatilized 
and  then  resolidified  at  the  entrance  to  the  tubes  which  are  quickly 
honeycombed. 

It  is.  of  course,  quite  impossible  to  accurately  diagnose  the  case 
or  prescribe  a  remedy  without  a  more  thorough  investigation  of 
all  the  attendant  conditions  than  is  possible  from  a  mere  perusal 
of  your  note.  It  may  be  suggested,  however,  that  a  possible  remedy 
might  be  found  in  the  use  of  the  brick  arch.  In  burning  pulver- 
ized fuel  it  has  been  found  that  where  it  is  thrown  directly  into 
the  firebox  the  waste  is  excessive  and  the  formation  of  the  honey- 
comb on  the  sheets  very  annoying.  By  using  a  firebrick  furnace, 
however,  and  confining  the  whole  of  the  work  of  combustion  within 
its  limits  and  taking  out  only  the  direct  products  of  the  union 
of  the  fuel  with  the  oxygen  to  the  furnace,  honeycombing  and  coat- 
ing are  avoided.  On  the  other  hand  the  volatilized  ash  is  liquefied 
as  it  comes  in  contact  with  the  brickwork  and,  trickling  down 
the  sides,  is  collected  at  the  bottom  in  a  closed  ashpan.  There  is, 
thus,  an  automatic  separation  of  the  volatilized  ash  from  the  prod- 
ucts of  combustion  proper. 


Government  Should  Control   Railroad   Rates. 


To  THE  Editor  of  the  Railroad  Gazette: 

In  discussing  President  Roosevelt's  message  last  winter,  yoir 
wisely  advised  the  railroads  to  abandon  their  campaign  of  obstruc- 
tion and  criticism  and  to  adopt  a  constructive  policy;  to  lay  down 
a  plan  for  doing  something,  instead  of  so  vociferously  claiming  that 
it  was  impossible  to  do  anything  (a  claim  which  may  soon  be 
proved  false).  If  those  who  are  familiar  with  the  subject  do 
not  produce  a  plan,  more  and  perhaps  worse  plans  will  be  forth- 
coming from  men  who  are  ignorant.  President  Roosevelt's  recent 
utterances,  as  noted  in  your  issue  of  October  27,  again  indicate 
that  this  constructive  plan  is  now  past  due.  The  time  has  come 
to  tell  Congress  what  is  needed.  In  less  than  three  weeks  Senator 
Elkins  will  have  brought  his  committee  together  and  will  be  draft- 
ing measures  to  be  laid  before  Congress.  In  spite  of  the  best  in- 
tentions of  the  more  rational  minded  members  of  the  committee, 
these  measures  are  quite  likely  to  be  colored  much  more  by  polit- 
ical considerations  than  by  those  of  economy  and  business  wisdom. 

At  least  the  skeleton  of  a  plan  should  be  quite  easily  constructed, 
though  there  will  be  plenty  of  room  for  differences  of  opinion  about 
details.  A  considerable  expenditure  of  money  will  be  required.  Any 
plan  to  meet  the  demands  of  the  shippers,  even  half  way.  will  re- 
quire the  establishment  of  courts,  or  tribunals  of  some  sort  in  at 
least  a  half  dozen  different  sections  of  the  country.  We  can  never 
think  of  adjudicating  all  complaints  at  Washington. 

1.  The  first  point  is  to  continue  the  Interstate  Commerce  Com- 
mission as  an  investigating  and  recommending  body.  Every  com- 
petent observer  knows  that  there  should  be  two  tribunals:  An  ad- 
ministrative body  to  thrash  out  the  facts  and  report  conclusions, 
and  a  judicial  body  to  keep  this  lower  body  from  swinging  away 
from  the  principles  of  true  conservatism. 

2.  Perpetuating  the  Interstate  Commerce  Commission  does  not. 
however,  mean  the  retention  of  retired  western  politicians  as  com- 
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missioners.  It  is  of  the  utmost  importance  to  have  men  of  knowl- 
edge, strength  and  experience,  and  to  insure  tenure  of  office.  This 
idea  was  brought  out  by  Mr.  Henry  Fink  and  was  emphasized  in 
your  editoi'ial  on  his  book.  I  do  not  know  of  any  way  to  make 
sure  that  the  President  will  appoint  to  the  commission,  as  he  does 
to  seats  on  the  judicial  bench,  the  highest  class  men  that  he  can 
find,  unless  it  be  to  have  the  appointments  made  for  life.  In 
a  matter  which  is  somewhat  experimental  this  is  objectionable. 
Perhaps  the  only  thing  to  do  is  to  exert  the  utmost  possible  mis- 
sionary influence  on  the  President  by  personal  interview.  May  not 
eminent  railroad  officers  well  go  and  ask  the  President  to  appoint 
the  most  intelligent,  public  spirited  and  impartial  men  that  he  can 
find? 

3.  The  commission  should  be  declared  by  statute  to  be  what 
the  Massachusetts  State  Commission  is  in  fact;  a  recommending 
body  whose  recommendations  are  accepted  by  the  railroads.  It  is 
a  pity  that  we  have  not  had  during  the  past  18  years  what  Massa- 
chusetts has  had  for  36  years,  a  commission  whose  recommenda- 
tions are  so  wise  and  moderate  and  convincing  that  in  the  great 
majority  of  cases  the  parties  affected  by  them  have  feared  to  dis- 
regard them.  By  referring  to  this  Massachusetts  example  I  mean 
to  bring  out  the  idea  that  the  Federal  commission  should  pursue 
the  methods  of  a  friendly  adviser  to  the  railroads,  and  not  those 
of  a  critical  opponent.  A  friend  is  not  necessarily  one  who  grants 
vicious  indulgences.  The  commission  must,  of  course,  recommend 
affirmatively,  not  negatively,  as  now.  It  should  say  what  ought 
to  be  done  in  the  future.  At  the  same  time,  a  rate  recommenda- 
tion should  be  in  the  shape  of  a  maximum  rate.  There  will  be 
no  practical  benefit  in  trying  to  establish  minimum  rates.  With 
five  or  seven  strong  and  discreet  men  at  its  head  the  commis- 
sion may  safely  be  authorized  to  appoint  district  officers  at  three 
or  four  western  cities  to  hear  complaints  and  advise  complain- 
ants. These  men  would  be  something  like  the  Commissioners  of  the 
Federal  Courts. 

4.  A  rate  recommendation  of  the  commission  should  take  effect 
in  60  days  after  issue,  unless  both  parties  to  the  controversy  agree 
upon  a  shorter  period.  This  last  proviso  implies  that  the  two  sides 
of  the  question  are  well  defined  and  are  represented  by  respon- 
sible bodies.  In  the  case  of  a  question  which  could  not  be  repre- 
sented by  a  board  of  trade  or  other  public  body,  or  by  one  or  a 
very  few  shippers,  and  in  cases  where  it  could  not  be  foreseen  just 
what  railroads  would  be  affected,  or  how  much  they  would  be  af- 
fected, the  60  day  or  some  fixed  term  would  have  to  be  applied  with- 
out modification. 

5.  An  order  should  be  made  to  run  one  year,  at  least,  with 
possibly  a  proviso  for  extending  it  through  a  second  year,  if  both 
parties  were  agreed  on  such  extension.  It  is  significant  that  Secre- 
tary Taft  brought  out  this  point  in  his  Ohio  speech.  It  will  be  re- 
called that  the  President  of  the  Pennsylvania  Railroad  approved 
this  idea  a  year  ago,  though  in  quite  guarded  language. 

6.  Enough  judges  must  be  added  to  the  United  States  District 
Courts  to  enable  those  courts  to  sit  in  any  state  on  a  week's  notice. 
Possibly  in  the  more  thinly  settled  states  this  may  be  modified 
by  requiring  cases  to  be  tried  some  distance  from  the  places  where 
they  arise,  but,  ordinarily,  the  limit  should  be  500  miles,  or  a 
night's  journey.  It  must  be  possible  for  aggrieved  railroads  to  air 
their  grievances  very  promptly;  say  within  a  month,  or  less  than 
a  month,  if  possible.  This  addition  to  our  judicial  machinery  will, 
of  course,  be  somewhat  costly.  In  some  districts  the  cost  to  the 
government  very  likely  may  be  many  times  the  amount  saved  to 
the  public.  I  need  not  explain,  however,  that  the  directly  measur- 
able saving  or  loss  in  money  is  not  the  only  thing  to  be  con- 
sidered. As  was  truly  said  on  the  first  page  of  your  issue  of  Sep- 
tember 15,  nothing  but  free  access  to  some  government  tribunal 
for  complaints  will  .satisfy  the  public.  To  put  a  stop  to  rebates 
and  trickery  will  not  be  enough. 

7.  The  courts  must  be  empowered  to  make  such  rules  that  ordi- 
nary cases  will  not  be  going  up  continually  to  the  Supreme  Court 
of  the  United  States.  Only  the  gravest  questions  must  be  allowed 
to  cumber  the  docket  of  that  court.  Perhaps  the  ideal  arrange- 
ment may  prove  to  be  a  special  court  made  up  of  two  of  the  jus- 
tices of  the  Supreme  Court,  to  be  designated  by  the  Chief  Jus- 
tice, to  sit.  with  one  transportation  expert,  as  a  special  court.  This 
special  court  of  three  should  have  power  to  refer  questions  to  the 
full  Supreme  Court  whenever  the  three  should  unanimously  so 
decide. 

What  do  you  think  of  this?  Conservative  people  will  object 
to  such  an  enlargement  of  the  courts;  but  I  am  a  conservative 
myself,  and  it  seems  to  me  that,  if  we  could  blow  away  the  dust 
of  conflict,  it  would  be  seen  that  any  reasonable  expenditure  made 
to  cure  the  law's  delays  not  only  is  wise  but  is  much  to  be  desired 
in  all  matters  which  the  courts  deal  with,  not  railroad  rates  alone. 

I  have  to  admit  that  I  do  not  own  or  manage  a  railroad.  Also 
that  Mr.  Cassatt,  as  quoted  above,  is  the  only  railroad  man  who, 
so  far  as  I  know,  has  been  brave  enough  to  openly  avow  sympathy 
with  such  a  course  as  I  recommend — one  so  liberal  toward  the 
public.     But   it   is   to  be  hoped  that   some  of  the  timid   ones  will 


soon  be  made  to  look  at  the  situation  in  its  true  light,  and  to  see 
the  need  of  doing  something;  and  the  Railroad  Gazette  is  the  only 
power  that  I  know  of  which  can  awaken  them.  Do  not  for  a  mo- 
ment lose  sight  of  paragraph  No.  2 — a  Vital  preliminary  to  those 
which  follow  it.  amicus  cubiae. 


Poor's  Statistics  for  1904. 


Advance  sheets  of  Poor's  Manual  for  1905  contain  the  usual 
summary  of  statistics  of  the  railroads  of  the  United  States  for  the 
fiscal  years  of  the  companies  ending  in  1904. 

The  total  length  of  all  railroads  completed  on  Dec.  31,  1904, 
is  given  as  212,349  miles,  an  increase  for  the  year  of  5,014  miles. 
For  the  previous  year  these  figures  were  207,335  miles  complete(i 
Dec.  31,  1903,  an  increase  of  4,397  miles  over  1902.  The  heaviest 
construction  of  the  year  was  in  the  southwestern  group  of  states, 
in  which  1,716  miles  were  built,  divided  as  follows:  Missouri,  418 
miles;  Texas,  318  miles;  Oklahoma  Territory,  279  miles;  Arkansas, 
262  miles;  Indian  Territory,  260  miles;  Colorado,  147  miles;  Kansas, 
31  miles,  and  New  Mexico,  0.62  miles. 

The  following  table  gives  the  totals  of  the  principal  statistics 
for  the  two  years: 

1904.  1903. 

Miles.  Miles. 

Mileage    ol    railroads    211,074.39  20G,885.99 

Second  track,   sidings,   etc. .  .  82,863.03  79,370.03 

Total    track    293,937.42  286,262.02 

Steel   rails   in    track 282,229.35  271,012.70 

Iron  rails  in  track   11,708.07  15,249.32 

Number.  Number. 

Locomotives    48,658  44,529 

Cars— Passenger    31.034  28,048 

Baggage,    mail,    etc...  10,947  10,182 

Freight    1,728,903  1,624,150 

Total  revenue  cars   1,770,884  1,662,980 

Liabilities. 

Capital  stock    $6,447,045,374  $6,3.15.207.335 

Bonded  debt*    7,475,840,203  6,722,216,517 

Unfunded  debt   172,619,537  448,199,448 

Current    accounts    516,404,178  648,434.976 

Sinking  and  other  funds.  .  ..  190,213,456  115.201,683 

Total   liabilities    $14,802,122,748  $14,289,259,959 

Excess  of  assets    620,750,567  572,851,585 

Total  • $15,422,873,315  $14,862,111,544 

Assets. 

Cost  of  railroad  and  equipmt$ll,G64,191,134  $11,233,311,285 

Other    investments    2,712,445,967  2,653,851,625 

Sundry   assets    408,808,136  552,036,399 

Current    accounts    637,328,078  422,912,235 

Total  assets    $15,422,873,315  $14,862,111,544 

Miles.  Miles. 

Miles  of   railroad  operated..            213,828.02  205,237.12 

Revenue  train-mileage  : 

Passenger    441,156,014  431.314,116 

Freight    543,532,369  546.380,595 

Mixed     28,069,524  22,288,855 

Total    1,012,751,907  999,983,566 

Passengers   carried    716,244,858  696,949.925 

Passenger   mileage    22,174,139,991  20,895,606,421 

Tons  .)f  freight  moved 1,277,771,573  1,288,628,858 

Freight  mileage    173,628,034,040  171,292,198,079 

Traffic    earnings — Passenger.      $456,342,380  $429,705,287 

Freight    1,374,102,275  1,344,150,719 

Miscellaneous     147,194,058  135,001,820 

Total    $1,977,638,713  $1,908,857,826 

Net   earnings    639,240,027  592,508,512 

Other  receipts    . , 81,357,891  89,485,484 

Total  available  revenue.  $720,597,918  $681,993,996 
Payments. 

Interest  on  bonds   $242,992,755  $239,426,707 

Other   interest    13,651.590  8,680,451 

Dividends  on  stock    18.8,386,093  164,549,147 

Miscellaneous    54,557,670  61,336,614 

Rentals :    Interest    32.807,445  38,675.121 

Dividends    23,136.073  26,125.268 

Miscellaneous   ....  18,120,396  21,320,600 

raies    54,325,858                    

Total  payments   $627,977,878  $560,113,908 

Surplus    92,620,020  121,880,088 

•Including  in  1904  real  estate,  mortgages,  equipment  trust  obligations, 
etc..  previously  included  in  the  item  "unfunded  debt." 

Total  receipts  increased  69  millions,  or  about  3  per  cent., 
against  an  increase  of  188  millions,  or  about  10  per  cent,  in  1903; 
freight  earnings,  29  millions,  as  against  147  millions  in  the  preced- 
ing year,  and  passenger  earnings  26  millions  as  against  33  millions 
in  1903. 

The  following  table  shows  the  average  mileage  operated,  capital 
per  mile  and  bonded  debt  per  mile  of  all  steam  railroads  in  the 
United  States  for  the  past  five  years: 

Mileage      Capital  stock.  Bonded  debt, 
worked.  per  mile.  per  mile. 

1900 192,162  $30,205  $29,967 

1901 195,887  30.521  30.811 

1902 199,685  30,439  32.377 

1903 206.876  30,719  32.494 

1904 211,074  30,686  35,418 

Gross  earnings  per  mile  of  road  in  operation  in  1904  amounted 
to  f9,24S,  and  net  earnings  to  $2,989.  as  compared  with  $9,301  and 
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?2,8S7  per  mile  in  1903.     The  average  ton-mile  rate  was  7.87  mills  on  any  of  the  fixed  portions  of  the  complete  system  such  as  power 

as  against  7.81  mills  in  1903  and  7.64  mills  in  1902.     This  average  house  and  transmission  lines,  would  necessarily  be  low  throughout 

shows  a  steady  increase  since  1899,  when  rates  touched  the  lowest  most  of  the  year.     In  spite  of  this  handicap,  which  meant  a  heavy 

point  with  a  ton-mile  rate  of  7.26  mills.     The  average  revenue  per  initial   expenditure,    the    railroad   company    determined    to    provide 

freight  train  mile  was  $2.52  against  $2.45  in  1903  and  $2.36  in  1902.  complete  electric  service  at  the  outset,  believing  that  the  improved 

Earnings  per  freight  train  mile  have  steadily  increased  since  1894,  facilities  afforded  would  result  in  the  growth  of  the  territory  ad- 

when  the  average  revenue  was  $1.47,  clearly  reflecting  the  develop-  jacent  to   their   line,  and   in   the  end   afford  a   fair   return  on  the 

ment   of   the   modern   large   train   load.     The   average   receipts  per  investment.      For    the    present,    however,    and    probably    for    some 

passenger  mile  in  1904,  1903  and  1902  were  respectively  2.053  cents,  time    to    come,   the   expensive    pioneering   done   will    result    chiefly 

2.052  cents  and   2.012  cents.     The   low  point  in  passenger   receipts  in   increased    convenience   to    passengers    rather   than    in    enlarged 

was  in  1898  when  the  average  revenue  per  passenger  mile  was  1,994  net  revenues. 

cents.     The  average   rate   paid   on  the  total   bonded   debt   was  3.98  Under    normal    conditions   the    load    on    the    power   plant    and 

per  cent,  in  1904,  4.13  per  cent,  in  1903,  and  4.09  per  cent,  in  1902.  sub-stations    will    be    comparatively    light,    but    in    order    to    take 

while  the  average  dividend  rate  paid  on  the  total  share  capital  was  care   of  the   heavy   race   track   and   excursion   movement   a   power 

3.28  per  cent,  in  1904,  as  compared  with  3.00  per  cent,  in  1903  and  capacity   has   been   installed   sufficient   to  move   simultaneously  the 


2.93  per  cent,  in  1902.  The  ratio  of  operating  expenses  to  earnings 
in  1904  was  67.68  per  cent,  as  against  68.96  per  cent,  in  1903,  which 
was  the  highest  figure  since  1897,  when  the  operating  ratio  was 
69.74  per  cent. 


The  Electrification  of  the  Long  Island  Railroad. 


The  Western  Division  of  the  Long  Island  Railroad  consists  of 
numerous  lines  within  the  limits  of  the  city  of  New  York,  and 
while  the  main  terminus  of  the  road  is  in  Long  Island  City,  op- 
posite Thirty-fourth  street  in  the  Borough  of  Manhattan,  the  road 
has  another  important  terminus  at  the  intersection  of  .A.tlantic 
and   Flatbush   avenues  in   the  Borough   of  Brooklyn.     The  line  to 

the    latter    terminus    is    four-tracked    from 

Jamaica  to  East  New  York,  thence  double- 
tracked  through  Atlantic  avenue  to  Flatbush 
avenue.  B.v  reference  to  the  map,  it  will  be 
seen  that  the  Flatbush  terminal  is  in  the 
heart  of  Brooklyn  and  connects  at  that  point 
with  the  Brooklyn  Rapid  Transit  elevated 
lines  leading  to  the  Brooklyn  Bridge  and  to 
the  Broadway  Ferries;  it  will  also  soon  con- 
nect with  the  Subway  being  built  by  the  In- 
terborough  Rapid  Transit  Company  from  the 
Battery,  under  the  East  River,  and  thence  to 
Flatbush  and  Atlantic  avenues.  'When  the 
Subway  is  completed,  passengers  arriving  at 
the  Flatbush  avenue  terminal,  from  points  on 
Long  Island,  will  have  a  short  and  direct 
route  to  the  lower  business  section  of  Man- 
hattan by  either  the  Subway  or  by  elevated 
lines  over  the  Brooklyn  Bridge.  Direct  con- 
nection is  also  to  be  established  by  the  ele- 
vated lines  over  the  new  Williamsburg 
bridge. 

The  regular  service  on  the  Atlantic  avenue 
line  consists  not  only  of  suburban  trains 
carrying  passengers  from  towns  on  the  south 
and  north  shores  of  the  island,  but  also  heavy 
local  business  from  Flatbush  avenue  out  to 
Jamaica,  and  heavy  excursion  business  to 
Rockaway  beach  and  three  different  race 
tracks,  located  at  Aqueduct,  Metropolitan  and 
Belmont  Park  respectively. 

Extent  of  Electrification. 
Considering  the  complicated  train  service 
above  referred  to,  it  was  obviously  impossible 

to  adopt  an  electrification  plan  which  contemplated  electric  trac- 
tion for  part  of  the  journey  and  steam  traction  for  the  re- 
mainder of  the  journey  to  the  suburban  stations,  beaches  and 
race  tracks,  inasmuch  as  transfer  of  passengers  en  route  to 
:hese  points  would  occasion  much  confusion  and  delay.  It  was 
:herefore  determined,  in  spite  of  the  fact  that  immediate 
return  on  the  very  heavy  outlay  could  not  be  expected,  to  electrify 
ill  lines  leading  out  of  the  Flatbush  avenue  terminal  which  car- 
ried heavy  suburban  or  excursion  traffic.  This  resulted  in  the 
electrification  of  practically  the  entire  road  south  of  Atlantic 
ivenue  and  the  main  line  out  to  Queens,  and  as  far  east  on  the 
Montauk  Division  as  Valley  Stream.  It  was  not  found  necessary 
:o  electrify  the  line  north  of  this  dividing  line  as  no  through  traf- 
3c  from  Flatbush  avenue  to  the  terminal  in  Long  Island  City  at 
present  exists.  When  the  tunnel  lines  to  the  Borough  of  Man- 
lattan.  now  being  built  by  the  Pennsylvania  Railroad,  are  com- 
pleted, new  conditions  will  be  introduced  which  will  require 
considerable  extension  of  the  electric  service,  and  will  probably 
nclude  at  that  time  all  the  lines  for  25  miles  out  of  both  terminals. 


following   service: 

Flatbush  Arenue  to  Belmont  Park: 

15  6-car  trains  per  hour  in  each  direction. 
Flatbush   Avenue  to  Rockatvay  Park: 

3  6-car  trains  per  hour  in  each   direction. 
Valley   Stream  to  Hammels: 

2   4-car  trains  per  hour  in  each   direction. 
In    addition    to   the   above,    power    is   supplied    for    the   trolley-car 
service  between   Rockaway   Park  and   Jamaica. 

System  Adopted. 
In  deciding   on  the  character  of  the  equipment   and  the   elec- 
trical   apparatus   the    possibility   of    connecting    with    the   lines    of 
neighboring  companies,  including  the  Brooklyn  Rapid  Transit  Com- 
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Electrified   Lines  of  the   Long    Island    Railroad. 

pany,  the  Interborough  Rapid  Transit  Company  and  the  Pennsyl- 
vania Railroad  tunnels  was  taken  into  consideration,  as  well  as 
the  physical  character  of  the  lines  of  the  Long  Island  Railroad 
itself.  Operation  over  elevated  lines,  in  subways,  on  the  surface 
and  also  in  the  Pennsylvania  Railroad  Terminal  and  tunnels  had 
to  be  harmonized.  It  was  decided  to  adopt  for  the  car  equipment 
a  type  and  dimensions  of  car  which  would  permit,  if  necessary, 
of  through  operation  over  connecting  lines.  It  was  also  decided 
to  adopt  a  system  of  electric  distribution  which  was  standard  on 
connecting  lines,  namely:  third-rail  contact  and  direct  current 
at  600  volts  for  the  propulsion  current,  and  alternating  current 
transmission  at  11,000  volts  for  conversion  at  sub-stations. 
General  Layout. 
Current  for  the  entire  system  will  be  generated  at  the  large 
power  house,  now  nearly  completed  at  Long  Island  City.  This 
power  house  will  eventually  he  one  of  the  largest  in  the  world 
and  is  entirely  equipped  with  steam  turbines.  There  are 
at  present  installed   three  Westinghouse-Parsons  turbine   units,   of 


5,500   k.w.   capacity  each,  and   the  engine   room   provides  facilities 

The  diverse  character  of  the  train  service  and   its  fluctuating    for  three  more  such  units.     The  power  house  is  in  the  center  of 

oading    at    different    seasons    of    the    year,    due    to    character    of     the   electrified  district  at  present,  but   the  Long   Island   electriflca- 

ixcursion  business,  formed  a  condition  the  reverse  of  favorable  for     tion   forms  only   a  part   of   the   general   scheme  for   the   operation 

■conomical    electric   traction,   for   the    reason   that    the   load    factor     of  the  Pennsylvania  Railroad   Terminal   and   the   North   and   East 
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river  tunnels.  When  these  are  in  complete  operation  and  when 
the  Western  Division  of  the  Long  Island  Railroad  is  entirely  elec- 
trified, Long  Island  City  will  be  in  about  the  center  of  distribution. 
The  three-phase  alternating  current,  generated  at  the  power 
house,  is  carried  in  conduits  through  Long  Island  City  as  far  out 
as  the  railroad  yards.  From  here  the  cables  are  brought  overhead 
and  carried  on  a  specially  designed  lattice  steel  pole  line.  The 
poles  are  of  strong  construction  and  are  mounted  on  concrete 
foundations.  Wherever  the  transmission  lines  cross  telegraph  or 
telephone  wires,  the  latter  are  led  underneath  the  high  tension 
wires.  The  substantial  character  of  the  heavy  cables  prevents 
any   danger   from   their  breaking  and   falling   across   the   telegraph 


No.  2. — East  New  York.  No.  3. — Woodhaven  Junction.  No.  4. — 
Near  Rockaway  Junction.     No.   5. — Hammel. 

As  far  as  possible  sub-stations  have  been  located  at  junction 
points,  where  the  heavy  loads  occur.  Such  locations  also  make 
it  possible  and  convenient  for  the  arrangement  of  transfer  switches 
for  the  high  tension  circuit. 

The  sub-station  at  Woodhaven  Junction  is  the  largest  of  all, 
being  provided  with  an  initial  equipment  of  three  1,.500-k.w.  rotary 
converters  and  nine  static  transformers  of  550-k.w.  capacity.  Ulti- 
mately this  station  will  be  equipped  with  six  1,500-k.w.  rotary 
converters  with  a  corresponding  increase  in  the  number  of  static 
transformers.     The  Grand   Avenue  sub-station   is  provided   with  an 


Steel   Car   for   Long    Island    Railroad's   Electric   Suburban    Service. 


wires.  A  further  precaution  is  taken  by  placing  the  poles  closer 
together  at  such  points. 

This  pole  line  follows  the  railroad  tracks  to  Winfield,  from 
which  place  it  is  led  across  country  on  a  private  right  of  way  to 
Glendale  Junction,  where  it  again  follows  the  railroad  to  the 
sub-station  at  Woodhaven  Junction.  At  this  point  the  lines  branch 
off  in  the  direction  of  the  different  sub-stations.  The  danger  from 
lightning  has  been  guarded  against  by  placing  lightning  arresters  in 
all  sub-stations  and  special  arrester  and  cut-out  houses  have  been 
erected  at  all  places  where  the  transmission  wires  are  led  from 
overhead  and  carried  in  underground  or  submarine  conduits  and 
vice  versa. 

The  sub-stations  are  five  in  number  and  are  located  at  the 
following  places:     No.   ]. — Grand  and  Atlantic   avenues.   Brooklyn. 


initial  equipment  of  three  1,000-k.w.  rotary  converters  and  nine 
static  transformers  of  375-k.w.  capacity.  The  ultimate  capacity, 
however,  will  include  tour  1,500-k.w.  rotary  converters,  with  a 
corresponding  increase  in  transformer  capacity.  The  Rockaway 
Junction  sub-station  is  provided  at  present  with  an  initial  equip- 
ment of  two  1,000-k.w.  rotary  converters  and  six  static  transformers 
of  375-k.w.  capacity.  The  ultimate  equipment  will  include  four 
1,500-k.w.  rotary  converters  and  the  proper  number  of  static  trans- 
formers. The  East  New  York  sub-station  has  an  equipment  of 
three  1,000-k.w.  rotary  converters  with  nine  375-k.w.  transformers, 
while  the  ultimate  equipment  will  consist  of  four  1,500-k.w.  rotary 
converters  and  the  corresponding  number  of  transformers.  The 
sub-station  at  Hammel  is  equipped  with  two  1.000-k.w.  rotary  con- 
verters   and    six    375-k.w.    transformers.      Ultimately,    however,    it 


Steel  Portable  Sub-Station  Car. 
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will  contain  six  l.oOOk.w.  rotary  converters  with  a  corresponding 
increase  in  transformer  capacity.  In  addition  to  the  above,  this 
sub-station  is  provided  with  a  storage  battery  of  2,000-k.w.-hours' 
capacity,  making  it  the  largest  storage  battery  in  the  world  in 
use  for  electric  railway  work.  Its  installation  was  deemed  expe- 
dient owing  to  the  fact  that  the  Hammel  sub-station  is  the  farthest 
from  the  power  station  and  the  transmission  line  is  exposed  to 
an  unusual  extent,  being  carried  over  Jamaica  Bay  for  four  miles. 
Furthermore  the  load  at  Hammel  is  very,  light 
during  the  winter  and  the  large  battery 
capacity  makes  it  practicable  to  shut  down  the 
rotary  equipment  for  much  of  the  time  during 
the  winter  months. 

All  the  sub-stations  which  are  now  equipped 
with  1,000-k.w.  rotary  converters,  are  provided 
with  foundations  of  sufficient  size  to  accommo- 
date converters  of  1,500-k.w.  capacity.  By  the 
time  the  present  sub-stations  reach  their 
maximum  capacity  with  1,000-k.w.  converters, 
the  sections  of  the  road,  electrically  equipped, 
wili  have  extended  far  enough  to  warrant  the 
building  of  more  sub-stations  further  out  on 
Long  Island.  It  will  therefore  be  possible  to 
move  the  1,000-k.w.  converters  from  their  pres- 
ent stations  to  the  outlying  ones  and  erect  in 
their  place  converters  of  1.500-k.w.  capacity. 

In  external  appearance  all  these  sub-stations 
resemble  each  other  closely,  being  built  of 
brick  and  steel  and  of  fireproof  construction 
throughout.  They  also  conform  closely  in  in- 
terior arrangement,  the  rotaries  and  trans- 
formers being  set  up  on  the  first  floor  while 
the  main  switch-board  is  placed  in  a  gallery  on 
one  side  of  the  building  from  which  the  oper- 
ators have  an  uninterrupted  view  of  all  the 
machinery  under  their  control.  The  high  ten- 
sion cables  are  led  to  a  carefully  insulated 
board  on  the  other  side  of  the  building  facing 
the  main  switch-board. 

All  of  the  sub-stations  are  provided  with  the 
means    of   augmenting   their   capacity    in    an 

emergency,  to  the  extent  of  1.000-k.w.  through  the  use  of  portable  sub- 
stations. These  consist  of  steel  cars  each  carrying  a  1.000-k.w.  rotary 
converter  and  three  static  transformers.  Two  such  portable  sub-sta- 
tions have  been  built.  They  were  designed  primarily,  not  only  to  rein- 
force the  permanent  sub-stations,  but  to  maintain  the  potential  at  any 
points  where  traction  mi.ght.  temporarily,  be  very  heavy.  Such  condi- 
tions would  be  met  at  the  different  race  tracks,  and  therefore 
buildings  have  been  provided  at  Belmont  Park  race  track  and   at 


Tliirc!  Rail. 
Direct  current,  at  a  potential  of  (300  volts,  is  led  directly  to  the 
third-rail  from  the  different  sub-stations.  The  third-rail  is  laid 
at  the  standard  distance  from  the  track  rail  adopted  by  this  road, 
the  Pennsylvania  Railroad  and  the  Interborough  Rapid  Transit 
Company,  namely.  27  inches  from  the  gage-line  of  the  track 
to  the  center-line  of  the  third-rail  and  with  top  of  rail  3^2  inches 
above   the    top    of    the    track    rail.      Placing    the    third-rail    in    this 


Typical    Road   Crossing   at    Grade   near   Woodhaven    Junction. 


Springfield  Junction,  near  the  Metropolitan  race  track,  where  these 
portable  sub-stations  may  be  housed  and  connected  up.  While  the 
use  of  portable  sub-stations  is  not  new,  yet  they  are  being  used 
on  a  larger  scale  in  this  installation  than  has  ever  before  been 
attempted.  One  reason  for  their  extensive  use  is  found  in  the 
fact  that  no  feeders  are  used  for  supplying  the  third  rail,  the  high 
conductivity  of  these  rails  making  it  unnecessary  to  use  feeders 
for  all  ordinary  conditions  of  traflic. 


Long   Island  City  Powar   House. 

position  will  allow  interchange  of  equipment  between  these  three 
railroads  and  will  permit  of  proper  clearances  for  steam  equip- 
ment, especially  the  steel  hopper  cars  now  in  general  use. 

The  third-rail  is  supported  by  insulators  made  of  vitrified  clay 
which  rest  on  extension  ties  laid  at  intervals  in  the  track.  It  is 
covered  throughout  its  entire  length  by  a  wooden  sheathing  held 
in  place  in  tlie  following  manner:  Brackets  of  steel  attached  to 
the  rail  are  fumly  bolted  to  wooden  uprights  outside  the  rail,  and 
to  these,  by  separate  bolts,  are  attached  a 
second  set  of  strong  brackets  supporting  a 
plank  2  in.  thick  and  at  a  height  of  about 
-1  in.  above  the  rail.  Wherever  the  rail  is  led 
in  front  of  stations,  a  special  side  sheathing 
is  attached  to  both  sides,  making  it  practi- 
cally impossible  for  pedestrians  to  come  in 
contact  with  it.  Another  safeguard  to  protect 
passengers  at  stations  is  a  running-hoard, 
similar  to  the  one  covering  the  third-rail, 
which  is  led  along  the  outside  edge  of  the 
platform  and  effectually  prevents  passengers 
from  coming  in  contact  with  the  collector 
shoes  of  the  motor  cars. 

At  either  side  of  a  grade  crossing,  the  third- 
rail  terminates  in  a  broad  sloping  shoe,  simi- 
lar to  that  at  switches  and  crossings  in  the 
Subway  and  on  the  Manhattan  Elevated.  This 
is  inside  the  line  of  protecting  fences  which 
enclose  the  entire  right  of  way  and  a  heavy 
insulated  wire  cable  connects  it  with  the  con- 
tinuation of  the  third-rail,  beyond  the  break. 
The  cable  passes  underground  in  a  concrete 
duct  at  a  depth  not  likely  to  be  interfered  with 
by  crossing  repairs. 

The  total  mileage  of  third-rail  installation 
reduced  to  single  track  basis  is  97 Vi  miles. 
This  is  divided  as  follows:  Miles  of  main 
line  equipped,  42:  main  line  single  track  mile- 
:'-~o  equipped,  90:  sidings,  7.5. 

Trains. 
The  trains  at  present  are  made  up  of  five  cars  in  the  ratio 
of  three  motor  cars  to  two  trailers,  the  motor  cars  being  cars 
1,  3  and  5.  An  eight-car  train  will  consist  of  five  motor  cars  and 
three  trail  cars,  the  motor  cars  being  1,  3.  5,  6  and  8,  or  else  1, 
3,  4,  6  and  8.  By  this  arrangement,  it  is  possible  to  make  up 
three-car    trains    consisting    of    two   motor   cars    with   a   trail    car 
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between  them,  by  simply  taking  off  two  cars  from   either  end  of 
a  five-car  train. 

All  the  cars  are  equipped  with  the  Westinghouse  pneumatic 
multiple-unit  sysfem  of  control  and  each  motor  car  has  two  pro- 
pelling motors,  of  200-h.p.  each,  both  of  which  are  carried  on  the 
same  truck.  Each  motor  car  has  a  motor  truck  at  one  end  carry- 
ing two  motors,  one  geared  to  each  axle,  while  the  truck  at  the 
other  end  of  the   car  is  a  "trailer"  and   carries  no  motive   power. 


The  trains  are  brought  to  a  stop  in  the  same  even  manner,  being 
equipped  with  specially  designed  air-brakes  controlled  by  the  new 
Westinghouse  graduated-release  triple-valve. 
Inspection  Sheds. 

Large  car-inspection  sheds  have  been  built  at  Rockaway  Park, 
Dunton,  and  at  the  Morris  Park  shops.  The  shed  at  Rockaway 
Park  is  100  x  30  ft.,  the  Dunton  shed  200  x  50  ft.,  and  the  shed  at 
Morris  Park  200  x  75  ft.  These  sheds  are  large  enough  to  accommo- 
date trains  of  eight  cars  and  are  fitted  with  all  necessary  tools 
and  appliances,  the  pits  being  fitted  with  compressed  air  pipes  in 
order  that  pneumatic  tools  may  be  used  under  the  cars. 
Organization. 

When  it  was  decided,  three  years  ago,  to  electrify  the  system 
Messrs.  Westinghouse,  Church,  Kerr  &  Company  were  engaged  to 
act  as  engineers  and  builders  of  the  road,  the  entire  work  being 
under  the  direction  of  Mr.  George  Gibbs,  who  acted  first  as  Elec- 
trical Engineer  of  the  road  and  First  Vice-President  of  Westing- 
house, Church,  Kerr  &  Company,  and  afterwards  as  Chief  Engi- 
neer of  Electric  Traction  for  the  road,  the  general  features  of  the 
work  being  under  the  supervision  of  the  Electrical  Committee  of 
the  road.  The  construction  work  was  under  the  supervision  of 
George  B.  Caldwell,  who  acted  as  Superintendent  of  that  depart- 
ment. 

Work  was  begun  on  the  various  sections  as  follows:  Power 
house,  September  15,  1903,  the  first  engine  being  put  in  operation 
January  6.  1905,  and  regular  operation  was  commenced  July  26, 
1905.  Work  on  the  sub-stations  was  begun  May  24,  1904,  and 
completed  July  7.  1905.  the  sub-stations  being  put  into  operation 
July  26,  1905.  The  transmission  system  was  started  November 
30,  1904,  and  finished  May  27,  1905,  while  work  on  the  third-rail 
and  the  bonding  of  the  tracks  was  begun  October  6,  1904,  finished 
August  31,   1905,  and   put   into   operation  July.  26,  1905. 


Steel-Concrete    Slielter    for    Two    Portable    Sub-Station      Cars     at 
Belmont   Park. 

Both  the  cars  and  the  trucks  were  designed  by  George  Gibbs, 
Chief  Engineer  of  Electric  Traction  for  the  Pennsylvania,  New 
York  and  Long  Island  Railroad  and  for  the  Long  Island  Railroad. 
The  cars  were  built  by  the  American  Car  and  Foundry  Company 
and  the  trucks  by  the  Baldwin  Locomotive  Works.  These  cars 
are  quite  similar  in  appearance  to  the  steel  cars  in  use  by  the 
New  York  Subway,  which  were  also  designed  by  Mr.  Gibbs,  being 
consti'ucted  throughout  of  steel  and  finished  in  aluminum.  For  a 
more  extended  description  of  these  cars  the  reader  is  referred  to 
the  Railroad   Gazette,  June   16,   1905. 

These  cars  are  receiving  their  equipment  at  the  shops  of  the 
Long  Island  Railroad,  between  Locust  avenue  and  Springfield,  on 
the  cut-off  line  to  Valley  Stream.  The  shops  have  a  capacity  for 
the  equipment  of  about  ten  cars  per  week,  which  are  received 
from  the  builders  in  an  entirely  completed  condition  as  regards 
exterior  and  interior  finish,  but  are  bare  of  any  electrical  appa- 
ratus.    After   receiving  tiieir   electrical   equipment  they   are   given 


Alliance  Against  Accident  Frauds. 


An  organization  with  this  name  and  for  the  purpose  indicated 
was  formed  at  a  meeting  held  in  New  York  City  last  week,  Wednes- 
day, at  which  were  represented  a  large  number  of  railroad  and  in- 
surance companies,  among  which  were  the  Interborough  Rapid  Tran- 
sit Co.,  the  New  York  Central,  the  Delaware,  Lackawanna  &  West- 
ern,  the  Chicago   &  North-Western   and   the   Boston   Elevated:    the 


Transmission  Pole  Line  Between  Long   Island  City  and  Woodhaven  Junction. 


trial  runs  before  being  placed  in  active  service.  Each  motor  car 
weighs  83,000  lbs.  and  is  capable  of  maintaining  a  maximum  speed 
of  55  miles  an  hour  and  a  schedule  speed,  including  stops  1.6 
miles  apart,  of  25  miles  an  hour.  One  hundred  and  fifty  are  now 
ready  for-  service. 

A  noticeable  feature  of  their  operation  is  that,  although  at- 
taining their  maximum  speed  under  short  headway,  there  Is  no 
jerk  or  jar,  acceleration  being  accomplished   smoothly  and   evenly. 


Hudson  River  Day  Line;  the  New  York  City  Railway  and  the  street 
railroad  companies  of  Baltimore,  Washington  and  other  cities;  the 
Travelers'  Insurance  Co.,  and  other  companies  insuring  against  acci- 
dent, and  the  Fuller  Construction  Co.  A  committee  was  appointed 
to  confer  with  the  American  Bar  Association  and  with  the  American 
Medical  Association.    The  following  officers  were  chosen: 

President,  Robert  B.  Armstrong.  President  of  the  Casualty  Com- 
pany of  America;  First  Vice-President,  James  R.  Pratt,  of  the  United 
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Railways  and  Electric  Company  of  Baltimore;  Second  Vice-Presi- 
dent, R.  C.  Richards,  of  the  Chicago  &  North- Western;  Secretary- 
Treasurer,  Chauncey  S.  S.  Miller.  The  first  annual  meeting  will  be 
held  January  19. 

The  officers  of  the  alliance  are  expected  to  defend  its  members 
against  fraudulent  claims  and  prosecute  all  persons  engaged  in 
presenting  or  promoting  such  claims;  to  collect  and  disseminate  in- 
formation to  its  members  concerning  fake  claimants,  shyster  law- 
yers, unprincipled  physicians,  ambulance  chasers,  faise  witnesses, 
and  others  engaged  in  such  practices  and  methods,  and  to  insist 
upon  fair  dealing  with  honest  claimants. 


Accident  Bulletin   No.  16.* 


The  Interstate  Commerce  Commission  has  issued  Accident  Bul- 
letin No.  16.  summarizing  the  records  of  railroad  accidents  in  the 
United  States  during  the  three  months  and  for  the  full  year  ending 
June  30  last.  The  number  of  persons  killed  in  train  accidents  dur- 
ing the  quarter  was  262.  and  of  injured  2,764.  Accidents  of  other 
kinds  bring  The  total  number  of  casualties  to  passengers  and  em- 
ployees up  to  14,669  (886  killed  and  13,783  injured). 

Tabic   \o.    1. — Casualties   1o   Persons — April,  May,  and  June,   1903. 

^ — Passengers — ^      / Employees n 

Killed.      Injured.      Killed.        Injured. 

Collisions     o  549  102  62(5 

Derailments     36  680  94  564 

Miscellaneous    train    accidents 24  23  321 

Total  train  accidents 41  1,233  221  1,511 

Coupling    and    uncoupling 49  766 

While  doing  other  worlj  about  trains.         .  .             72  3,328 

In  contact  with  overhead  bridges,  etc.        . .  7  26  283 

Getting  on  or  falling  off,  cars  or  engs.        31  446  152  2.172 

Other   causes    10  437  284  3,558 

Total,  other  than  train  accidents.       41  910  383  10,109 

Total  all  classes    .82  2,163  804  11,620 

In  train  accidents  the  total  number  of  fatalities  this  quarter, 
both  to  passengers  and  to  employees,  is  decidedly  larger  than  in 
the  last  quarter  or  in  this  quarter  a  year  ago.  The  tables  for  the 
whole  year  (below)  show  the  unprecedented  total  of  350  passengers 
killed  in  train  accidents.  The  number  of  employees  killed  in  the 
12  months,  while  very  large,  is  less  than  in  the  year  preceding, 
both  by  train  accidents  i  collisions  and  derailments)  and  by  other 
causes. 

Tahic  .Vo.  2. — Collisions  and  Derailments. 

Persons , 

Xo.  Loss.  Killed.   Injured. 

Collisions,    rear    234      §219,971  16  304 

butting    120         212,212  63  338 

trains  separating 193         103,008  1  77 

malicious  obstruction  track,  etc      26  48.913  23  75 

Total     1,231  $885,179  107  1,175 

Derailments :  * 

Due  to  defects  of  roadway,  etc 236  S173.624  8  257 

defects  of  equipment    711  567,392  11  198 

neg.  trainmen,  signalmen,  etc..  100  66,804  9  128 

unforeseen  obstruct'n  track,  etc  99  378,608  42  255 

malicious  obstruction  track,  &c.  26  48,913  23  75 

to  miscellaneous  causes    343  289,951  37  331 

Total    1.535  $1,325,492        130  1,214 

Total  collisions  and  derailmts.2,766  $2,410,671       237  2.419 

Causes  of  Thirty-one  Prominent  Train  Accidents. 
[XiiTE. — R.   stands  for  rear  collision  ;    B.,  butting  collision  ;   M.,  miscellaneous 
collisions  :    D..    derailment :    P..  passenger   train  ;     F.,  freight    and   miscel- 
laneous trains.] 


COLLISIONS. 

V.  k  F.  1  1  .?2,233  46  Engineman  forgot  an  order  fixing  a 
meeting  point  :  conductor  asleep.  See 
note  in  text  below. 

F.  &  F.     0       1  3.500     18     Engineman,   39  years  old,  in  service  2 

years,   had   fallen  asleep  ;   was  under 
influence  of  intoxicating  liquor. 

P.  «V  F.     0       4  3,675     51      Occurred   at   crossing,   in    fog.    4   a.m.  ; 

freight  approached  crossing  at  uncon- 
trollable speed  and  ran  into  side  of 
passenger  train. 
4.350  4  Freight  train  ran  past  meeting  point 
in  consequence  of  engineman's  watch 
being  too  slow  ;  watch  some  time  be- 
fore had  stopped  and  engineman  had 
wound  it  without  discovering  that  it 
had  run  down :  conductor  tried  to 
stop  the  train,  but  failed.  These  men 
on  duty  many  hours.  See  note  in  text 
below. 
."•     It.     F.  &  F.      1        1  5,000     16     Runaway  on  steep  grade ;  both  of  the 

two  enginemen  of  train  held  responsi- 
ble   for    having    failed     to    test    air 
brakes  at  head  of  grade, 
i;    .M.     1'.  i^  F.     3      17  3.000     52     Crossing  collision;    engineman  of  pas- 

senger  train    (who    was    killed  i    neg- 
lected   to    stop    before    passing    over 

•Four  of  the  items  in  the  list  of  prominent  accidents  may  be  identified 
with  the  accounts  of  the  accidents  which  were  published  in  the  Uailroad  Oa- 
:ette,  as  follows  : 

Branchvllle.  S.  C April     2. 

Patapsco,  Md .lune  17. 

Lochiel.    Pa Mav    11. 

Mentor.   Ohio .Tune  21. 


4     B.     p.  &  F. 


7  B.  F.  &  F. 

S  B.  p.  &  F. 

:i  R.  F.  &  p. 

10  B.  F.  &  F. 

11  B.  F.  &  F. 

12  B.  F.  &  F. 

13  M.         F. 

14  B.  P.  &  P. 

15  R.  P.  &  P. 

16  C.  P.  &  F. 

17  M.  P.  &  F. 


Total. 
1    D. 


54   199  $191,893 


Cans;. 


crossing,  and  his  train  was  struck  by 
a  freight  train. 
20  Train  despatcher.  IS  months'  experi- 
ence, gave  confiicting  orders  to  two 
empty  engines,  both  of  them  running 
as  extra  trains. 
3  Engineman  of  passenger  train  contin- 
ued on  his  way  after  having  heard  tor- 
pedoes and  shut  off  steam ;  he  was 
killed  and  his  action  is  inexplicable. 
See  note  in  text  below. 

41  Passeager   train,  unexpectedly  stopped 

by  automatic  application  of  air 
brakes,  run  into  at  rear  by  following 
freight  train,  which  had  "disregarded 
10-minute  time  interval.  See  note  in 
text  below. 
19  Conductor  made  mistake  of  1  hour  .in 
calculating  time  of  delayed  opposing 
train.     See  note  in  text  below. 

48  Despatcher    gave    conflicting   orders   to 

extra   freight  trains. 

49  Conductor     and     engineman     of     west- 

bound train  forgot  about  eastbound 
train. 
24  Coal  train  became  uncontrollable  on 
descending  grade  of  3  V,  per  cent.  ; 
only  18  cars  out  of  40  air-braked : 
hose  ruptured  and  air  leaked  off,  but 
did  not  thereby  apply  brakes  suffi- 
ciently to  reveal  the  leak. 

42  Engineman    misread    telegraphic    meet- 

ing order  ;  engineman,  conductor  and 
fireman  had  neglected  to  read  order 
aloud,  as  required  by  rules. 
1  Passenger  train,  standing  at  station, 
run  into  at  the  rear  by  following  pas- 
senger train,  which  approached  at 
uncontrollable  speed.  Engineman  held 
responsible  for  running  too  fast  and 
flagman  for  not  going  back  ;  also  for 
not  having  given  fusee  signals. 

43  Freight  train  waiting  on  side  track  to 

be  passed  by  tour  trains  was  started 
out  after  the  passing  of  the  third. 
Ail  of  the  men  responsible  for  this 
error  were  killed  in  the  collision.  See 
note  in  text  below. 
9  Extra  passenger  train,  in  disobedience 
of  rule,  entered  yard  at  uncontroll- 
able speed,  and  collided  with  yard 
train.  Damage  caused  largely  by  fire 
from  overturned  stove  in  dining  car 
and  from  explosion  of  gas  tanks. 


DERAILMENTS. 


1      10       $1,000     37 


3     29        12.4O0     64 


11  D. 

12  D. 

13  D. 

14  D. 


23   110      200.000      27 


Total . 


59  236  $279,334 


Malicious  removal  of  rail  fastenings. 

Work-train  derailed  at  washout,  5  p.m. 
Crew  had  been  on  duty  14  hours  20 
minutes. 

Car  of  blasting  powder  in  long  freight 
train  derailed  by  running  in  of  slack 
when  brakes  were  applied.  See  note 
in  text  below. 

Track  distorted  by  solar  heat. 

Cause  undiscovered ;  speed  of  train  45 
miles  an  hour. 

Misplaced  facing-point  switch,  turning 
train  into  a  sidetrack  ;  14  passengers* 
killed.     See  note  in  text  below. 

Cause  undiscovered  :  speed  45  miles  an 
hour  on  straight  line  ;  injuries  to  2S 
passengers   reported   as   slight. 

Malicious  obstruction  ;  rock  on  track. 

Cause  undiscovered  :  speed  25  miles  an 
hour. 

Train  broke  through  burning  trestle 
bridge  ;  speed  40  miles  an  hour ;  en- 
gineman had  view  of  bridge  for  only 
225  ft.  before  reaching  it. 

Train  of  empty  passenger  cars  running 
25  miles  an  hour :  cause  undiscov- 
ered. The  engine  was  running  with 
the  tender  first. 

Train  broke  through  trestle  bridge 
which  had  been  weakened  by  heavy 
rains. 

Some  part  of  engine  or  tender  or  first 
car  became  detached  and  fell  on 
track  :  wreck  partly  destroyed  by  fire. 

Westbound  passenger  train  ran  into 
wreck  of  eastbound  freight,  in  which 
was  a  carload  of  blasting  powder ; 
whole  train  destroyed  by  explosion  or 
fire.     See  note  in  text  below. 


Collision  No. 
Collision  Xo.  16.  . 
Derailment  Xo.  4 
Derailment   Xo.  tJ, 


Reported,  May  26,  p.  57 
Reported,  July  21,  p.  51 
Reported,  July  7,  p.  3. 
Reported.  July  21.  p.  31 


Grand  total. .113  435  $471,227 

Collision  No.  1. — This  occurred  at  .5  a.m..  two  freight  trains  run- 
ning toward  each  other  collided  with  sufficient  force  to  cause  the 
damage  stated  and  to  cause  the  fatal  scalding  of  one  of  the  fire- 
men. The  collision  was  due  to  the  failure  of  the  men  on  the  east- 
bound  train  to  keep  in  mind  a  despatcher's  order  to  meet  the 
westbound  train  at  B;  and  in  consequence  of  this  lapse  of  memory 
the  train  ran  two  miles  beyond  B.  The  meeting  order  was  deliv- 
ered to  the  conductor  of  the  eastbound  train  at  A,  but  it  appears 
that  he  was  asleep  or  drowsy  when  it  was  given  to  him.  The  flag- 
man, who  claims  that  he  had  awakened  the  conductor,  was  told 
by  the  latter  to  go  to  the  telegraph  office  and  get  the  meeting  order 
which  was  waiting,  and  he  did  so.  signing  the  conductor's  name. 
The  engineman  made  no  objection  to  this  improper  action  of  the 
flagman.  The  telegraph  operator  was  a  new  man  and  did  not  know 
that  the  man  signing  for  the  order  was  not  the  conductor.  Return- 
ing to  the  caboose,  the  flagman  did  not  deliver  the  order  into  the 
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hands  of  the  conductor,  who  was  in  the  cupola,  but  put  it  under 
the  edge  of  a  water  bucket,  expecting  the  conductor  to  take  it 
when  he  got  down  from  the  cupola;  but  the  flagman  claims  that 
he  told  the  conductor  the  contents  of  the  order — to  meet  the  oppos- 
ing train  at  B.  The  conductor  claims  to  have  no  recollection  of 
these  things.  On  arrival  at  B  the  train  was  stopped  by  the  train- 
order  signal.  The  conductor  alighted  from  the  caboose,  and,  with 
the  engineman,  went  to  the  telegraph  office,  but  as  the  signal  was 
displayed  for  some  other  train,  and  as  the  operator  had  no  order 
for  this  train,  he  gave  clearance  cards  and  the  train  proceeded; 
the  engineman  having  forgotten  the  meeting  order  received  at  A  and 
the  conductor  knowing  nothing  about  it.  The  flagman  made  no  pro- 
test against  passing  B,  assuming  that  the  conductor  and  engine- 
man  had  received  (at  B)  a  new  order  changing  the  meeting  point 
to  some  place  beyond  B. 

This  collision  occurred  at  5  a.m.  The  conductor  was  a  man 
of  12  years'  experience.  The  flagman  had  had  three  years'  ex- 
perience. The  engineman  who  forgot  the  order  failed  to  show 
it  to  the  fireman  (who  was  killed),  but  claims  that  he  had  told 
him  the  substance  of  it.  This  engineman  was  making  his  first  trip 
as  a  road  engineman.  He  had  had  three  and  one-half  years'  experi- 
ence as  fireman  and  four  months  as  engineman  of  a  switching  engine. 
All  of  these  men  had  been  on  duty  12  hours  after  18  hours  or  more 
of  rest. 

Collision  No.  ',. — This  is  a  case  where  the  men  at  fault  had  been 
on  duty  irregularly  for  many  hours.  The  train  began  its  trip  at 
A  at  3  p.m.  of  Friday  and  continued  its  run  until  3.30  a.m.  of 
Saturday.  At  this  point  (B)  a  stop  of  seven  and  one-half  hours 
was  made.  Starting  from  B  at  11  a.m.  Saturday  the  run  was  con- 
tinued until  5.05  p.m.  the  same  day,  where  there  was  another 
wait  (C)  until  11.30  p.m.  (6  hours,  25  minutes).  The  trip  was 
resumed  from  C  at  11.30  and  continued  until  the  collision  occurred 
(at  D)  at  4.40  Sunday  morning,  37  hours  and  10  minutes  from  the 
time  of  starting. 

Collision  Xo.  S. — This  occurred  at  2  a.m.,  and  was  due  to  the 
inexplicable  negligence  of  an  engineman,  who  was  killed.  An  east- 
bound  freight  had  set  off  part  of  its  cars  on  a  side  track  and  the 
engine  had  been  run  back  some  distance  for  the  remainder  of  the 
train.  The  flagman,  who  had  been  sent  forward  to  stop  the  pas- 
senger train,  was  not  seen  by  the  engineman  of  the  passenger,  though 
the  torpedoes  which  had  been  placed  on  the  rail  were  exploded  and 
the  engineman  shut  off  steam;  but  he  soon  again  put  on  steam 
and  did  not  shut  it  off  until  he  saw  the  headlight  of  the  freight 
train,  when  it  was  too  late  to  avoid  the  collision.  The  fireman  heard 
the  torpedoes  and  noticed  the  slackening  of  speed,  but  presumed 
that  the  subsequent  increase  of  speed  (after  the  train  had  passed 
the  flagman)  was  in  response  to  an  "all-right"  signal.  The  engine- 
man  was  one  of  long  experience.  He  may  have  been  deceived  by 
the  part  of  the  freight  train  which  was  on  the  side  track. 

Collision  No.  fl. — A  freight  train  ran  into  the  rear  of  a  stalled 
passenger  train.  Two  passenger  cars  and  a  dining  car  were  wrecked, 
and  the  smallness  of  the  number  of  passengers  killed  (four)  is 
due  to  the  fact  that  the  conductor  was  able  to  warn  most  of  the 
people  on  the  train  in  time  to  enable  them  to  jump  off.  Many  of 
the  injuries  were  caused  by  jumping  off.  The  passenger  train  had 
passed  the  freight  train  at  A,  had  gone  on  to  D  (six  miles),  and 
was  stopped  a  half  mile  beyond  D  by  an  unexplained  defect  in  the 
air-brake  apparatus,  causing  the  brakes  to  apply  on  one  of  the 
cars.  The  freight  train  left  A  in  from  two  to  five  minutes  after 
the  passenger  train,  in  violation  of  the  rule  which  requires  an  in- 
terval of  ten  minutes  in  such  cases.  Besides  this  irregularity,  the 
engineman  and  fireman  of  the  freight  appear  also  to  have  become 
confused  when  they  came  in  sight  of  the  passenger  train  on  a  de- 
scending grade,  and  to  have  neglected  to  use  the  means  at  their 
command  for  reducing  speed;  and  their  train  was  running  at  25 
miles  an  hour  when  it  struck  the  passenger  train.  The  accident 
occurred  in  the  daytime  and  the  signal  at  station  D,  which  was 
against  the  freight  train,  was  visible  for  1,100  ft.  before  reach- 
ing it.  The  crew  of  the  passenger  train  had  succeeded,  in  spite  of 
the  difficulty  with  the  air-brakes,  in  getting  their  train  started  be- 
fore the  collision  occurred,  but  not  in  attaining  sufficient  speed  to 
materially  mitigate  the  severity  of  the  shock.  The  engineman  and 
fireman  of  the  freight  had  jum.ped  off  their  engine  some  distance 
before  reaching  the  point  of  collision.  The  conductor  of  the  freight, 
who  shares  the  responsibility  for  this  improper  running,  had  been 
in  the  service  only  six  months,  though  he  is  reported  as  having 
had  experience  on  other  roads.  The  fireman  had  been  in  the  service 
nine  months  and  the  engineman  four  years. 

Collision  No.  10  was  caused  by  the  conductor  of  the  eastbound 
train  making  a  mistake  of  one  hour  in  calculating  the  time  that 
an  opposing  train  would  be  due;  this  opposing  train  was  4  hours 
40  minutes  late  and  was  so  described  in  a  despatcher's  order.  The 
conductor  counted  the  hours  on  his  fingers  and  claims  that  his 
engineman  (who  was  killed  in  the  collision)  had  counted  in  the 
same  way  and  had  reached  the  same  result.  Another  clause  in  the 
despatcher's  order  would  have  shown  the  conductor  his  error  if  he 
had  compared  it  carefully  with  the  clause  with  which  he  was  deal- 
ing, but  he  did  not  make  any  such  comparison.     The   conductor's 


calculations  were  also  somewhat  confused  by  the  presence  of  a  pas- 
senger train  on  that  part  of  the  road  which  was  1  hour  30  minutes 
late.  The  fireman  and  one  brakeman  had  read  the  order  on  which 
the  miscalculation  was  made,  but  did  not  detect  the  conductor's 
error.  The  conductor  re-read  the  order  after  passing  another  sta- 
tion, but  still  failed  to  discover  his  mistake.  All  of  the  men  at 
fault  were  experienced,  except  the  brakeman,  who  was  not  familiar 
with  the  handling  of  train  orders. 

Collision  No.  16. — An  extra  freight  train,  southbound,  drawn  by 
two  engines,  running  without  right  on  the  time  of  northbound  pas- 
senger train  No.  1,  collided  with  it,  causing  the  death  of  both  en- 
ginemen,  both  firemen,  the  conductor,  and  one  other  man  on  the 
freight  train,  and  the  engineman,  fireman  and  18  laborers  (rid- 
ing in  or  on  the  baggage  car)  on  the  passenger  train.  The  men 
in  charge  of  the  freight  train  were  all  experienced  employees.  Their 
train  had'  waited  on  a  siding  at  A,  five  miles  back,  about  an  hour 
for  one  southbound  train  and  two  northbound,  and  should  have 
waited  for  one  more  northbound  (the  one  with  which  it  collided); 
but  for  some  reason,  which  a  rigid  investigation  failed  to  develop, 
the  men  in  charge  started  their  train  out  after  the  passage  of  the 
last  of  the  other  three  trains.  The  train  at  fault,  being  a  freight 
train,  had  no  right  to  the  road  whatever  as  against  the  opposing 
passenger  train. 

The  only  surviving  members  of  the  freight-train  crew,  two  brake- 
men  and  a  learner,  state  that  while  lying  at  A  the  conductor 
and  the  two  enginemen  consulted  their  time  cards  very  carefully 
and  talked  about  train  No.  1,  giving  evidence  that  they  had  not 
forgotten  the  train.  They  ate  their  luncheons  out  of  buckets  at  the 
same  time.  Just  before  train  No.  2  came  the  enginemen  of  one 
of  the  engines  discovered  a  broken  bolt  in  his  engine  which  it 
was  necessary  to  replace.  While  they  were  hunting  for  one  to  re- 
place it  No.  2  passed,  and  while  the  bolt  was  being  put  in  the 
conductor  said  to  one  of  the  brakemen,  "This  sticks  us  here  an 
hour  and  ten  minutes,"  evidently  figuring  at  that  time  to  remain 
at  A  for  No.  1.  At  this  time  the  rear  brakeman  went  for  a  second 
bucket  of  water,  and  while  at  the  spring,  which  is  a  short  distance 
south  of  the  side  track  on  which  they  were  lying,  train  No.  3 
passed,  and  the  freight  train  started  to  pull  out  of  the  siding. 
He  got  hack  to  the  switch  about  the  time  the  engines  reached  It,, 
and,  being  on  the  fireman's  side,  called  to  him,  asking  him  where 
they  were  going,  to  which  the  fireman  replied,  "To  B."  The  brake- 
man  said  something  about  No.  1  not  having  passed,  to  which  the 
fireman  replied,  jokingly,  that  his  (the  brakeman's)  watch  must 
be  stopped.  At  this  point  the  stories  conflict  a  little,  one  story  being 
to  the  effect  that  the  conductor  called  to  the  front  brakeman  and 
said,  "You  had  better  get  on  unless  you  want  to  get  left  and  have 
us  come  back  to-morrow  and  get  you."  The  brakeman,  having  the 
bucket  in  his  hand,  did  not  like  to  get  on  the  head  end  of  the  train 
on  account  of  the  difficulty  of  carrying  the  bucket  over  the  train, 
and  he  was  stunned  with  the  idea  that  he  must  be  wrong  about 
the  time  and  the  right  to  the  road.  He  waited  for  the  caboose, 
put  the  bucket  of  water  on  it,  and  then  closed  the  switch.  Imme- 
diately on  getting  into  the  caboose  he  looked  up  his  time  card,  ex- 
amined his  watch,  and  found  that  there  was  no  question  but  what 
they  were  on  the  time  of  No.  1.  He  states  that  he  then  thought 
there  must  be  something  the  matter  with  his  watch  and  unscrewed 
the  back  of  It,  but,  so  far  as  he  could  judge,  it  was  running  at  its 
normal  rate.  It  then  occurred  to  him  to  go  over  the  three  rear 
cars,  which  were  not  equipped  with  air,  and  set  the  brake  on  the 
cars'  immediately  ahead,  but,  thinking  that  he  would  break  the 
train  in  two,  he  did  not  do  this;  and  he  then  concluded  he  would 
go  to  the  head  end  and  question  the  men  there  about  what  they 
were  going  to  do  for  No.  1.  He  started  to  make  this  move,  al- 
though, as  he  says,  he  "figured  that  the  head  end  was  a  dangerous 
place  to  be  on  about  that  time,"  and  almost  at  once  the  trains  struck. 
As  the  conductor  and  both  enginemen  and  both  firemen  were 
killed,  it  is  impossible  to  determine  whether  they  forgot  No.  1, 
whether  they  figured  No.  1  had  passed,  or  whether  they  were 
making  a  close  run  against  No.  1.  They  were  running  their  own 
train  at  a  very  moderate  rate  of  speed,  and  the  last  supposition  is 
deemed  by  the  officers  of  the  road  Improbable. 

The  company  has  a  rigid  watch  inspection  and  the  watches  of 
the  men  were  all  good  and  had  been  keeping  excellent  time. 

The  men  were  men  of  good  habits,  and  the  two  enginemen  had 
been  off  duty  13  hours  and  the  conductor  15  hours  before  starting 
on  this  trip,  and  they  had  been  on  duty  less  than  nine  hours  when 
the  accident  occurred. 

Derailment  No.  1.',. — In  this  case  a  passenger  train  running  at 
high  speed  struck  a  freight  car,  which  tiad  been  derailed  and  pushed 
upon  the  track  from  a  train  on  an  adjoining  track,  in  consequence 
of  another  accident,  which  had  occurred  a  few  seconds  before  (de- 
railment No.  3).  The  first  derailment  was  that  of  the  35th  car  in 
a  freight  train  of  68  cars.  This  train,  moving  at  about  six  miles 
an  hour,  was  signaled  to  stop,  on  account  of  the  presence  of  an- 
other train  on  the  line  ahead.  On  sighting  the  stop  signal  the  en- 
gineman applied  the  brakes  by  reducing  the  train-line  air  pres- 
sure about  5  lbs.  per  sq.  in.  The  grade  of  the  road  was  level,  or 
very  slightly  descending,  but  the  air-brakes  were  In  operation  on 
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only  half  of  the  cars  of  the  train  (34),  and  the  pressure  of  the 
other  34  cars,  not  air-braked  and  therefore  not  retarded,  against 
the  forward  half  of  the  train  was  so  severe  that  the  3oth  car  was 
derailed  and,  with  the  36th  car,  was  pushed  to  one  side.  It  does 
not  appear  that  these  cars  were  badly  crushed  or  their  contents 
much  broken.  The  engine  of  the  passenger  train,  striking  these 
cars,  wa.^  wrecked,  and  the  fire  in  its  firebox  was  scattered  about 
the  wreck.  This  fire  ignited  illuminating  gas  escaping  from  rup- 
tured tanks  of  the  passenger  cars,  and  the  fire,  either  from  the 
coals  or  from  the  gas,  exploded  a  large  quantity  of  blasting  pow- 
der, which  was  in  tlte  36th  car  of  the  freight  train,  and  this  ex- 
plosion created  great  havoc  throughout  the  wreck  and  the  adja- 
cent cars  of  both  the  passenger  train  and  the  freight.  Twenty 
passengers,  two  trainmen,  and  one  other  employee  were  killed,  and 
103  passengers  and  seven  employees  were  injured.  Those  cars  of 
the  passenger  train  which  were  not  wrecked  by  the  explosion  were 
consumed  by  the  fire,  and  many  of  the  freight  cars  were  destroyed 
in  the  same  way. 

It  will  be  observed  from  this  abstract  of  the  railroad  com- 
pany's report  that  this  distressing  accident  was  due  to  the  lack  of 
power  brakes  on  the  rear  half  of  the  train.  This  main  cause  may 
or  may  not  have  been  re-enforced  by  excessive  slack  between  the 
cars,  or  by  putting  together  in  the  same  train  cars  of  different 
degrees  of  stiffness  and  strength.  It  is  not,  however,  deemed  im- 
portant to  further  analyze  the  cause  of  this  accident,  as  it  is  very 
generally  agreed  that  the  only  safe  rule  for  the  management  of 
very  long  freight  trains,  as  regards  this  question,  is  to  require  a 
large  percentage  of  the  cars  to  be  power-braked,  to  keep  the  cars 
in  the  best  possible  condition  as  regards  slack  in  the  draft,  gear, 
and  to  avoid  putting  light  or  weak  cars  in  front  of  heavy  cars  in 
the  same  train. 

It  is  to  be  noted  that  this  accident  to  the  freight  train  was 
a  great  danger  to  the  passenger  train,  regardless  of  the  presence 
or  absence  of  explosives,  and  that,  therefore,  the  foregoing  state- 
ment embraces  the  main  Ijody  of  facts  to  be  considered  in  connec- 
tion with  the  accident. 

In  regard  to  explosives,  it  is  universally  recognized  that  their 
presence  in  large  quantities  in  a  railroad  train  is  an  imperative 
reason  for  exercising  extreme  care  in  the  management  of  such 
train.  The  railroad  company  on  whose  line  this  disaster  occurred 
and  one  or  more  other  companies  have  now  adopted  regulations 
containing  elaborate  rules  forbidding  the  transportation  of  ex- 
plosives in  large  quantities  except  in  trains  of  not  over  30  cars, 
two-thirds  air-braked.  The  explosives  must  be  near  the  middle 
of  the  train  and  not  within  10  cars  of  the  front  end,  and  must  be 
in  cars  with  steel  underframes  and  air-brakes,  and  which  are  known 
to  be  sound,  by  special  inspection. 

Derailment  Xo.  G  was  of  a  fast  passenger  train,  made  up  of  a 
heavy  locomotive  and  five  cars.  The  car  next  to  the  engine  was  a 
combination  baggage  and  passenger  (smoking)  car.  and  it  was  in 
this  car  that  nearly  all  of  the  fatalities  occurred.  The  accident 
occurred  at  night,  and  the  train  appears  to  have  run  over  the  mis- 
placed switch  at  unabated  speed — about  60  miles  an  hour — and 
it  was  derailed  in  consequence  of  the  curve  of  the  side  track 
being  too  sharp  for  the  speed.  The  engine,  after  running  off  the 
track,  ran  against  a  building  and  was  turned  around.  The  first 
car  took  fire  from  the  coals  in  the  engine,  and  the  passengers  in 
this  car  were  burned  by  the  fire  and  also  scalded  by  steam  escaping 
from  the  engine.  It  is  believed  that  the  steam  caused  many  of  the 
deaths.  The  engineman  was  killed,  so  that  the  evidence  concern- 
ing the  signal  light  attached  to  the  switch  is  not  clear.  The  switch 
is  known  to  have  been  in  proper  position  34  minutes  before  the 
accident.  The  fireman,  who  survived,  said  that  this  light  and  that 
on  another  switch  175  ft.  away,  indicated  white  (all  right),  and 
that  the  engineman  and  himself  confirmed  each  other  in  this  view, 
on  approaching  the  station,  while  some  distance  away,  the  fireman 
calling  out  "Right,"  and  the  engineman  responding;  but  when  with- 
in about  300  ft.  of  the  fatal  switch  the  fireman  was  startled  by 
a  shout  from  the  engineman,  ••Jump!"  He  at  once  got  down  be- 
hind the  boiler-head  and  did  not  again  see  the  switch  light.  It  is 
not  known,  therefore,  what  had  occurred  to  cause  the  engineman 
to  give  the  alarm  of  danger:  whether  the  light  had  been  turned  to 
red  (stop)  or  had  been  extinguished,  or  whether  he  had  seen  the 
wrong  position  of  the  rails  by  the  light  of  his  headlight. 

Immediately  after  the  derailment  the  conductor  of  the  train 
and  other  persons  examined  the  switch  and  found  it  set  for  the 
side  track  and  locked;  the  switch  lamp  was  in  proper  position 
(to  show  red),  but  was  not  burning.  It  was  afterwards  relighted 
without  turning  up  the  wick.  The  switch  had  not  been  damaged 
in  any  way.  Extended»inquiries  were  made  by  the  railroad  com- 
pany for  the  purpose  of  discovering  how  the  switch  came  to  be  mis- 
placed, but  the  report  says  that  these  inquiries  have  not  had  any 
useful  result. 

This  derailment  occurred  opposite  a  station.  The  agent  or 
telegraph  operator  in  charge  of  the  station  at  night  is  required  to 
inspect  the  switch  signals  immediately  before  the  time  at  which 
a  fast  passenger  train  is  due.  In  this  case,  the  agent  says  that  he 
stepped  out  of  his  office  about  three  minutes  before  the  arrival  of 


this  train,  saw  the  signal  lights  of  the  switches,  and  of  the  traia 
order  or  block  signal,  all  showing  •'All  right";  also  saw  the  head- 
light of  the  train  approaching,  two  or  three  miles  away;  and  then 
he  returned  to  his  office.  A  person  who  came  into  the  station  just 
as  the  derailment  occurred  testifies  to  having  seen  the  agent  taking 
his  seat  at  his  desk  after  turning  the  semaphore  signal  to  the  stop 
position,  as  is  done,  in  the  regular  routine,  immediately  after  the 
arrival  or  passage  of  a  train. 

A  young  man  who  is  employed  by  the  railroad  company,  though 
not  in  the  operating  department,  had  driven  across  the  railroad 
at  a  crossing  near  the  fatal  switch  about  10  minutes  before  the 
accident  and  testifies  that  at  that  time  the  switch  light,  as  well 
as  the  other  switch  light  near  by,  showed  white   ("AH  right"). 

The  station  agent  in  question  is  23  years  old  and  had  been  in 
the  service  of  the  company  18  months.  The  fireman  of  the  train, 
whose  testimony  is  referred  to  above,  is  30  years  old,  and  had  been 
in  the  service  of  the  company  six  years. 


Tables  3,  3A  and  4  are  given  in  the  same  form  as  in  the  last 
preceding  bulletin. 


VBARL.V   TABLE.S. 

-Casualties  to  Persons,  Year  Ending  June  30,  1905.* 

Passen-          Train-     Yard  train-  Other  cm-       Total  em- 
/ gers — \,^ men ^  t — men. — ^ , — ployees. — ^ , — pioyees. — , 


Collisions     19S    :^,493  308 

Derailments      151    2,891  246 

Miscellaneous    train 

accidents   1       114  66 

Train  accidents.  .350    6,49S  620 

Coupl^g   &   uneouprg 138 

Other  wrk   abt   trns 116 

In  contact  with  over- 
head bridges,   etc. .      S          38  77 
Getting  on  or  falling 

off  cars  or  engines.134    IT.'!')  .'IRo 
Other  causes   .... 


5,488  71     701  107 

1,566  97  1,457  8 

8,069  55  2,132  87 

821  12     311  3 


91  83    1,487 

863  798    7,052 

87  243    3,110 

2,397  258  12,598 


1,772     228 
Other  accidents..  187    3,542     92116, 
Total,  all  clas5es.037  10,040  1,541  22, 


',527     109    1,156     633    9,237 
280     913  11,132  1,237  12,244 


842  422  6,707  1,120  14,825  2,463  38,374 
330  493  7,408  1,227  15,688  3,261  45,426 


•This  table  includes  the  following  statistics  which  did  not  appear  in  the 
quartely  bulletins,  the  reports  from  which  they  are  taken  having  been  re- 
ceived after  the  bulletins  were  printed  :  One  passenger  and  19  employees  killed 
and  13  passengers  and  39  employees  injured  ;  damage  to  railroad  companies' 
property,  .¥6,5S2.  The  totals  of  these  yearly  tables  are  not  comparable  with 
those  given  in  the  Commission's  Annual  Statistical  Reports,  for  the  reason 
that  the  monthly  reports  deal  only  with  accidents  to  passengers  and  to  em- 
ployees while  actually  on  duty. 


Tabic  It. 


-Casualties  for 
, 1905- 


Three  Years. 
—Year  ending  June  30,- 
— s     , 1904 >     ,- 


Killed,  jured.     Killed,  jured. 

Passengers:     In   train    accidents...     330  6,498         270     4,945 

Other  causes    187  3,542         150     3,132 

Total    537  10,040 

Employees  :  In  train  accidents    ....     798  7,052 

In  coupling  accidents    243  3.ilO 

Overhead  obstruction,  etc 92  1,18.') 

Falling  from  cars,  etc 633  9,237 

Other  causes 1,495  24,842 


Total    3,261  45,426 


Killed,  jured. 
164  4,424 
157     2,549 


93         902 

678     8,025 

1,314  20,759 


3,233  39,004 


Total  passengers  &  employees3,798  55,466     3,787  51,343     3,554  45,977 
Table  C. — Ccllisions  and  Derailments,  Year  Ending  June  30,  1905. 

r— — Persons ^ 

No.         Loss.  Killed.  Injured. 

Collisions,  rear   1,493  $1,463,012        152  2,085 

butting   707     1,451,906       304  2,453 

trains  separating 972         440,495  11  369 

miscellaneous     3,052     1,493,641        141  2,204 


Total    6,2-24  $4,849,054 

Derailments,  due  to  defects  of  roadway,  &c.  1,007      $777,433 

"  defects  of  equipment..  2,605 

"               "     •'  negligence 341 

"               "     "  unforeseen    obstruct'ns  3.'?2 

"               "      "  malicious    obstructions  76 

•'               "     •'  miscellaneous    causes..  1,010 

Total    5,371  ?4.862.602 


608 


7,111 
1,446 
798 
418 
646 
196 
1,334 


Total  collisions  and  derailments.  .11,595  $9,711,650    1.0G4        11.949 


A  Combination  Stock  and  Drop-Bottom   Dump  Car. 


The  Chicago,  Rock  Island  &  Pacific  has  recently  placed  in 
service  a  new  type  of  80,000-lb.  stock  car,  illustrations  of  which 
are  shown  herewith.  The  object  of  the  design  was  to  produce  a 
car  that  could  be  applied  to  other  service  than  stock  carrying,  thus 
enabling  it  to  be  used  at  all  seasons  and  thereby  making  it  a  pay- 
ing investment,  in  contrast  with  the  plain  stock  car.  The  car 
shown  herewith  is  intended  primarily  for  coal  or  coke  service,  when 
not  carrying  stock. 

The  design  and  method  of  operation  are  quite  clearly  shown 
by  the  engravings.  It  is  a  combination  stock  and  drop-bottom  dump 
car.  The  bottom  is  formed  of  12  doors,  six  on  each  side,  which 
are  operated  in  sets  of  three  by  hand  wheels  on  top  of  the  car  at 
each  end.  By  simultaneous  movement  of  the  hand  wheels,  two 
or  more  sets  may  be  operated  in  unison,  dumping  all  of  the  load 
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at  one  time  if  desired.  The  car  is  self-cleaning,  no  ilumpaljle  mate- 
rial remaining  after  all  of  the  doors  have  been  lowered. 

The  superstructure  differs  in  some  details  from  the  standard 
construction  of  the  Rock  Island.  The  side  sill  is  a  4-in.  x  3-in. 
X  %-in.  angle,  the  posts  being  bolted  to  plates  riveted  to  the  angle. 
The  posts  next  to  the  door  posts  on  each  side  are  I-beam.s,  and  metal 
carlins  tie  the  structure  across  at  the  top.  The  superstructure  rests 
on  a  series  of  steel  cross  beams  which  are  fish-belly  girders.  These 
cross  beams  rest  on  four  ti-in.  x  10-in.  longitudinal  timber  sills, 
spaced  as  shown  in  the  plan,  the  beams  being  riveted  to  a  special 
form  of  malleable  iron  support  bolted  to  the  sills.  A  special  form 
of  body  bolster  is  required,  shortened  to  provide  for  the  lowered 
position  of  the  doors  and  designed  to  embrace  the  four  longitudinal 
sills.     It  is  cast-steel,  the  form  being  shown  in  the  drawin.g. 

Each  set  of  doors  is  hinged  to  a  longitudinal  3-in.  pipe  shaft 
above  the  center  sills.  The  hinge  pieces,  which  are  %-in.  x  2-in. 
iron,  are  extended  along  its  bottom  to  the  outward  end  of  the  door, 
and  are  bent  to  a  special  contour,  as  shown  in  the  half  cross-sec- 
tion. The  doors  are  supported  at  their  outer  ends  on  a  2';s-in. 
longitudinal  shaft  carried  on  brackets  depending  from  the  cross 
beams.  Riveted  to  the  bottom  of  the  latter  and  also  to  the  cross 
beams  are  inclined  rails,  down  which  the  shaft  slides  as  the  doors 
are   opened.     The   shaft   is   moved   by   two   push   arms   under   each 
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Part   End    Elevation    and   Cross-Section. 

door  which  are  attached  to  short  crank  arms  secured  to  the  pipe 
shaft.  The  latter  is  moved  from  the  hand  wheel  by  means  of  a 
worm  and  gear  wheel.  The  position  of  the  lowered  door  and  its 
supporting  shaft  are  shown  by  dotted  lines  in  the  half-cross 
section. 

Ease  of  cleaning  is  one  of  the  special  advantages  claimed  for 
this  design  in  stock  service,  it  being  claimed  that  this  can  be  done 
in  less  than  half  the  time  usually  required  and  at  half  the  cost. 
The  dumping  doors  can  be  locked  and  sealed  in  their  closed  posi- 
tion to  insure  safety.  The  design  provides  for  traps  in  the  roof, 
when  desired,  for  loading  coal  or  coke  from  the  top.  It  is  claimed 
that  coal  can  be  unloaded  for  half  a  cent  a  ton.  The  car  was  de- 
signed by  Mr.  Spencer  Otis,  President  of  the  National  Coal  Dump 
Car  Company,  Chicago,  and  was  built  by  that  company. 


Socialist  deputies  in  the  Belgian  Parliament  urged  recently  an  in- 
crease of  20  per  cent,  in  wages  for  State  railroad  employees,  and  a 
reduction  of  hours,  etc.,  which  would  make  necessary  an  increase 
of  about  20  per  cent,  in  the  number  of  employees.  The  Railroad 
Minister  rose  in  his  wrath  and  declared  that  these  deputies  did  not 
themselves  believe  in  the  practicability  of  such  measures,  and  If 
they  were  responsible  ministers  would  never  accept  them;  and  had 
only  made  such  proposals  to  gain  favor  with  the  ignorant.  It 
would  increase  the  expenses  by  an  amount  which  the  State  finan- 
ciers could  not  possibly  bear.  To  which  the  reply  was  that  railroad 
men  would  not  be  content  forever  and  ever  with  average  wages  of  46 
cents  a  day. 


ENGINEMEN. 

{Continued  from  page  319.) 
The  effect  of  enginemen's  wages  upon  the  cost  of  transportation 
is  exceedingly  irregular  and  uncertain  in  that  it  bears  little,  if  any, 
direct  ratio  to  the  work  accomplished.  It  is  true  that  the  pay  is 
in  a  measure  according  to  the  work  performed,  as  for  instance,  a 
rate  per  mile,  which  varies  at  times  for  different  types  and  classes 
of  engines,  the  larger  locomotives  obtaining  the  higher  rates  for 
operation,  but  at  the  same  time  light  engine  mileage,  which  pro- 
duces no  direct  transportation;  overtime,  caused  generally  by  side 
track  delays;  reporting  for  duty;  constructive  mileage,  and  similar 
unremunerative  (for  the  company)  methods,  bring  about  the  fact 
above  stated,  that  the  pay  bears  little  ratio  to  the  work  accom- 
plished, if  by  such  "work"  we  understand  the  production  of  useful 
transportation,  or  "revenue  service,"  as  it  might  be  termed.  Strictly 
speaking,  the  haulage  of  empties  is  not  a  "revenue  service,"  in  that 
ordinarily  no  payments  are  earned  by  the  railroad,  yet  in  this  case 
the  engine  may  do  just  as  much  work  as  in  hauling  a  fully  loaded 
train,  and  all  the  locomotive  expenses  are  justly  apportioned  to  such 
mileage,  regardless  of  the  nature  of  the  train.  We  must  therefore 
discriminate  in  such  matters  .and  as  far  as  the  locomotive  expenses 
are  concerned,  consider  that  work  done  by  the  tender  drawbar  is 
a  legitimate  credit  to  such  expenses,  whether  any  revenue  freight 
is  hauled  or  not. 

SCHEDULE.S. 

The  arrangement  by  which  enginemen's  wages  are  computed 
vary  greatly  throughout  the  country,  and  are  generally  more  or  less 
complicated.  In  many  cases  the  men  are  paid  a  standard  rate  for 
a  run  of  100  miles  or  less,  so  that  it  the  run  were  but  70  or  80 
miles,  the  pay  would  be  the  same  as  for  100  miles,  except  that 
special  provisions  are  usually  made  to  cover  "turn-around"  trips."  In 
addition  to  this,  if  the  run  be  over  100  miles,  the  additional  mileage 
is  usually  allowed  at  the  same  rate. 

As  examples  of  these  methods,  several  locomotive  enginemen's 
pay  schedules  are  here  reproduced. 

Schedule  1. — Compensation  of  Exginemen   in   Passenger  Service. 
Hate  per  100  Miles  or  Less  per  Day. 

, Districts ^ 

A.  B.  C.  D. 

Eight-Wheel    locomotives    -1:3.50         $3.8.5  ?3.7.-.  $3.fi.'i 

Ten-wheel,  less  than  50  tons  on  drivers.  .        3.50  3.85  3.75  3.fi5 

Ten-wheel,  more  than  50  tons  on  drivers.        3.65  3.85  3.90  3.S0 

Prairie 3.75  4.00  4.00  3.'.)l) 

Mogul     3.75  3.85  3. no  3.8(1 

Consolidation    3.75  4.4U  4.00  3.00 

Over  100  miles  will  be  paid  pro  rata. 

Here  we  notice  several  peculiar  features.  It  might  be  consid- 
ered logical  enough  that  more  pay  should  be  given  for  a  consolida- 
tion locomotive  than  for  a  light  wheel  engine,  on  the  basis  that 
it  will  do  more  work  (haul  more  cars),  but  as  far  as  the  engine- 
man  is  concerned  the  increase  in  labor  is  merely  oiling  and  watch- 
ing the  additional  bearings.  The  same  argument  will  not  hold  good, 
however,  for  the  various  rates  which  apply  to  the  same  engines 
when  used  in  different  localities.  Districts  B  and  C  have  very  much 
steeper  grades,  being  directly  in  the  Rocky  Mountains,  and  this 
more  dangerous  service  (claimed  by  the  men),  and  the  fact  that 
the  territory  is  more  costly  for  living,  with  fewer  advantages,  has 
always  received  a  higher  rate  of  compensation.  While  a  locomo- 
tive will  not  work  any  harder  (bearing  in  mind  the  many  miles 
of  drifting)  on  a  hilly  road  than  on  a  level,  yet  the  descent  of 
steep  grades  requires  greater  attention  and  carefulness  on  the  part 
of  the  men,  and  may  justify  an  increased  remuneration.  District 
D  lies  in  the  same  general  territory  as  district  C,  but  the  grades 
are  lighter,  and  the  rates  are  less  on  that  account.  From  schedule 
1  we  see  that  the  size  of  engine,  rate  of  grade,  and  conditions  exist- 
ing in  the  particular  locality  are  all  reflected  in  the  wages  paid 
to  the  enginemen. 

The  freight  schedule  for  the  same  road   (lying  mostly  west  of 
the  Missouri  river)   shows  still  greater  vagaries. 
Schedule  2. 
Itaie  per  tOO  Miles  or  Less  per  Uny. 

, Districts \ 

.K.         B.         C.  D.         E.         F.        G. 

Eight-wheel  locomotives    $4.00  $4.00  $4.33  $4.15  $4.15  $4.23  $4.00 

Ten-wheel  : 

Less  than  50  tons  on  drivers ..  .   4.00     4.00     4.33     4.15     4.30     4.23     4.00 
More  than  50  tons  on  drivers.  .  .    4.15     4.15     4.48     4.30     4.30     4.25     4.00 

Prairie    4.23     4.75     4.75     4.00     4.00     4.23     4.00 

■VIoo-ul         4.25     4.75      4,75      4.60      4.6<1      4.25      4.011 

Consolidation     4.25     4.73     4.75     4.60     4.00     4.23     4.00 

Over  100  miles  will  be  paid  pro  rata. 

There  are  perhaps  no  logical  reasons  by  which  these  various 
rates  could  be  justified,  but  they  are  brought  about  in  several  ways. 
Sometimes  a  large  road  absorbs  smaller  lines  adjacent  to  its  terri- 
tory. These  small  roads  may  have  had  different  rates  of  pay  en- 
tirely from  the  larger  line— very  often  such  rates  will  be  greater. 
On  becoming  part  of  the  absorbing  system,  the  men  naturally  strive 
to  prevent  a  reduction  in  their  pay— the  large  road  certainly  does 
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not  wish  to  raise  the  rates  of  their  many  enginemen,  and  so  two 
rates  will  e.\ist  for  years  in  territories  that  are  interwoven. 

Again,  rates  of  pay  are  usually  adjusted  at  regular  conferences 
between  the  railroad  officials  and  the  representatives  of  the  men; 
the  former  strive  to  keep  down  such  rates,  while  the  latter  endeavor 
to  advance  them — the  result  is  generally  a  compromise:  some  rates 
are  raised  as  a  concession,  in  order  to  dispose  of  the  question  amic- 
ably, or  at  times  to  reward  some  individual  engineman  who  has 
held  a  specific  run  for  a  long  term  of  years,  and  so  the  schedule 
is  formed,  to  be  readjusted  whenever  the  men  find  it  possible  to 
obtain  another  increase.  Under  such  circumstances  a  logical  or 
rational  disposition  cannot  he  expected. 

In  addition  to  the  above  tables,  a  specific  allowance  of  25  cents 
per  100  miles  above  the  regular  rate  is  made  for  way  freight  trains. 
Helper  eijginemen  were  paid  $4.75  for  12  consecutive  hours  or  less, 
with  over-time  at  Hl'^  cents  per  hour.  If,  however,  over  100  miles 
are  made  within  the  -first  12  hours,  an  additional  payment  of  4% 
cents  per  mile  is  made.  These  rates  applied  to  mountain  terri- 
tory— on  the  plains — the  helper  rate  was  $3.75  per  12  hours,  with 
the  same  ratio  of  extras  as  above.  Thus  if  a  helper  engine  made 
only  one  trip  of  20  or  30  miles  in  12  hours,  the  full  pay  would 
be  due,  so  that  the  rate  per  ton-mile  of  train  handled  would  be 
greatly  above  the  normal,  as  far  as  that  district  was  concerned. 

Switching  enginemen  receive  from  $2.90  to  $4  per  day  of  10 
hours  or  less,  depending  upon  the  locality.  If  an  engineman  be 
called  and  not  used  on  account  of  the  train  being  abandoned,  he 
is  paid  for  33%  miles  as  per  the  class  of  service  for  which,  he 
was  called.     Light  engines  call  for  passenger  rates  of  pay. 

Another  road  in  the  centra!  west  has  a  complete  schedule  for 
practically  every  run,  passenger  and  freight,  graded  to  heavy,  me- 
dium and  light  engines,  also  for  junior  enginemen  as  well  as  for 
those  entitled  to  full  pay.  For  extra  and  special  passenger  trains 
the  rate  is  3.5  cents  per  mile  for  full  rate  enginemen  and  3.15  cents 
tor  juniors,  this  term  signifying  men  during  the  first  year  of  their 
employment  as  enginemen.  Work  train  service  is  entitled  to,  3.75 
and  3.4  cents  per  mile  for  seniors  and  juniors  respectively.  An  im- 
portant line  operating  in  the  northwest  gives  a  schedule'as  follows: 

Schedule  3. — Road  Service. 

Class  of  engine.                                         I'assenger.  Ficisht.  Wav-Frt. 

Eight-wheel,  18-in.  cylinder  and  under ?3.S0  $3.S0  .'i!4.10 

Eight-wheel,  19  and  21-in.  cylinder ...        3.80  3.80  4.10 

Atlantic  Type 3.90  3.90  4.i;o 

Ten-wheel,  18  and  Ifl-in.  cylinders 4.K1  4.15  4.4.5 

Ten-wheel,  20-ln.  cylinders   4.1(1  4.25  4.55 

These  rates  are  for  109  miles  or  less.  For  the  first  year  of 
service  the  rates  are  80  per  cent,  of  those  given  above.  Switching 
is  paid  $2.95  and  $3.10  for  10  hours  or  less.  All  regularly  assigned 
men  are  guaranteed  not  less  than  2,600  miles  per  month,  except 
where  they  may  lose  time  on  their  own  account.  Extra  men  are 
not  guaranteed  any  definite  amount,  but  catch  what  they  can.  This 
schedule  (No.  3)  is  quite  regular,  and  makes  no  change  in  the 
rate  for  different  parts  of  the  road:  only  the  type  of  engine  and 
class  of  service  affect  the  pay. 

Schedule  4  shows  the  rates  in  force  in  the  State  of  California. 

SCHEDILE  4. 

, Passenger. ^ Freight ^ 

' Districts ^ 

ilonn-      Vn-  Moun-      Un- 

tain.  dulating.Level.  tain,  dulating.  Level. 

Eight-wheel    locomotive    $3.65     $3.50     ?3.55  ?4.15     $4.00'   ¥4.05 

Ten-wheel  : 

Less  than  50  tons  on  drivers.  .  .    3.75       3.75       3.75  4.50       4.30       4.30 

More  than  50  tons  on  drivers..  .    3.90       3.80       3.80  4.60       4.35       4.35 

I'rairie     4.00       3.85       3.85  4.80       4.35       4.35 

Consolidation  : 

Less  than  85  tons  on  drivers...   4.00       3.90       3.90  4.95       4.50       4  .",0 

More  than  85  tons  on  drivers. .  .   4.00       3.90       3.90  4.95       4.50       4.50 

These  rates  are  for  100  miles  or  less  per  day;  all  mileage  over 
100  to  he  paid  for  pro  rata. 

Here  will  be  noted  the  higher  rates  paid  for  mountain  lines 
than  for  level.  The  former  have  some  grades  of  140  ft.  to  the  mile, 
while  the  level  run  has  little  over  20  ft,  to  the  mile.  The  passenger 
rates  are  lower  than  those  given  in  schedule  3,  but  the  freight  rates 
are  considerably  higher. 

SCHEDILE    3. 

, Engines,  weighing,  on  drivers , 

Less  More  than  50  More 

than  50  tons,    tons  or  less  than  CO.    than  60  tons'. 

I'assenger  .service   $3.65  .$3.75 

I'"reight  service    4.15  4.25  $4!45 

These  rates  are  for  100  miles  or  less;  over  100  miles  paid  pro- 
portionately, and  represent  the  schedule  of  a  line  in  the  far  south. 
Switch  enginemen  receive  $2.90  to  $3.10  per  day  of  10  hours. 

All  of  the  eastern  roads  pay  as  follows: 

ScHEDL'LE  6. — Eiitcn  per  }[ilc  ill  Ct'iils 

Passenger   service    3.41  cents. 

T'hrovigti   freight    4.25 

Local   freight 4.50 

For  runs  of  less  than  100  miles  the  company  has  given  a  regular 
list  of  the  compensation  for  each  such  run.  It  also  states  that 
when  not  so  provided,  runs  of  less  than  50  miles  will  be  paid  at 
overtime  rates,  based  on  37  cents  an  hour  in  passenger  service, 
and  42.5  cents  in  freight  service.  For  runs  of  50  miles  or  over! 
but  less  than  100  miles,  100  miles  at  regular  rates  will  be  allowed. 
This  is  one  of  the  simplest  schedules,  in  that  no  allowance  is  made 


for  different  classes  of  engines.  Most  of  the  freight  power  on  this 
road  consists  of  consolidation  locomotives,  which  probably  accounts 
for  the  uniform  rate  in  freight  service. 

By  comparing  these  various  tables  we  find  that  the  passenger 
enginemen  receive  between  3^^  and  4  cents  a  mile  quite  generally, 
hut  four  exceptions  to  this  being  found:  The  freight  rates  vary 
more,  being  generally  between  3%  and  4%  cents  per  mile,  with  a 
few  cases  even  outside  of  those  limits.  The  farther  west  the  higher 
is  the  rate  paid,  as  a  general  proposition,  although  there  are  ex- 
ceptions to  this,  as  seen  in  passenger  rates  in  schedules  3  and  4. 

The  practice  generally  in  vogue  of  paying  for  100  miles,  even 
if  only  60  or  70  miles  be  run,  has  the  effect  of  placing  a  variable 
value  upon  this  item  of  operating  expense.  It  is  evident  that  if 
many  such  short  runs  are  made  in  a  month,  the  actual  cost  of  this 
service  will  be  greatly  increased  by  the  natural  operation  of  the 
schedule,  although  no  change  in  the  established  rates  will  be  actually 
made.  These  points  require  careful  watching,  and  many  ingenious 
arrangements  are  made  locally  by  the  division  master  mechanics, 
to  combine  such  short  runs  as  will  enable  the  men  to  make  good 
wages,  and  at  the  same  time  permit  them  to  give  a  full  return 
to  the  company.  In  making  any  study  of  train  costs,  it  is  obviously 
quite  necessary  to  be  familiar  with  the  situation,  so  that  these 
various  irregularities  may  receive  due  consideration. 

0\"ERTIME. 

The  charges  made  against  overtime  are  often  so  large  as  to 
very  seriously  affect  this  item  of  transportation  costs.  It  is  an 
item  that  maintains  this  specific  cost  at  nearly  full  value,  while 
no  work  is  being  accomplished,  as  occurs  in  delays  either  on  main 
or  side  tracks.  When  an  engine  goes  into  a  siding  for  a  lengtH  of 
time  that  may  run  from  10  minutes  into  hours,  the  consumption 
of  fuel  and  water  drops  to  the  amount  required  to  make  up  for 
radiation  and  leaks,  the  supply  of  oil  can  be  reduced  to  zero,  the 
wear  and  tear  on  the  machinery  ceases  altogether,  but  the  pay  of 
the  engineman  proceeds  at  full  rate — that  is,  at  the  overtime  rate, 
assuming,  of  course,  that  the  time  allowed  for  the  run  would  be 
occupied  without  the  delay  which  we  are  considering.  If  it  be  of 
such  short  duration  that  the  train  can  still  make  its  terminal  with- 
in the  limit  for  paying  overtime,  this  would  not  increase  the  pay 
of  the  enginemen,  but  if  the  run  be  extended  beyond  the  time  limit, 
all  delays  must  be  paid  for  at  practically  full  rates. 

In  connection  with  schedule  1.  we  find  this  rule:  "Eight  hours 
shall  constitute  a  day's  work  for  enginemen  in  passenger  service, 
and  no  overtime  will  be  allowed  until  these  hours  are  exceeded. 
When  the  schedule  for  any  train  exceeds  eight  hours,  all  delays.  If 
more  than  59  minutes  beyond  the  schedule  time,  will  be  paid  for 
pro  rata." 

In  passenger  service  overtime  is  not  so  likely  to  occur,  as  these 
trains  are  given  the  preference  tiiroughout  their  journey,  to  the 
detriment  of  the  freight  trains.  In  freight  service  the  following 
rule  applies:  "Ten  hours  shall  constitute  a  day's  work  for  engine- 
men  in  freight  service  and  no  overtime  will  be  allowed  until  these 
hours  are  exceeded.  Ten  miles  per  hour  shall  be  considered  the 
running  time  of  all  freight  trains,  and  overtime  will  be  paid  only 
on  trips  the  average  speed  of  which  does  not  reach  10  miles  per 
hour." 

From  this  it  is  apparent  that  the  hourly  rate  is  one-tenth  that 
given  in  schedule  2;  as  under  ordinary  circumstances  100  miles 
are  allowed,  even  for  shorter  runs,  there  would  be  no  overtime 
allowed  until  10  hours  had  been  occupied,  as  this  would  allow  a 
rate  of  10  miles  an  hour,  or  one-tenth  of  the  schedule  rates.  Many 
freight  trains,  however,  are  so  heavily  loaded  that  they  can  do 
little  better  than  10  miles  an  hour  when  running,  and  therefore 
every  delay  must  be  paid  for  at  full  rates  under  this  arrange- 
ment. If  the  trip  be  made  at  a  greater  speed  than  10  miles  an 
hour,  the  engineer  obtains  the  benefit  and  is  paid  by  the  mile  or  run. 

Another  road  in  the  central  west  pays  36  cents  per  hour  for 
full-rate  enginemen,  und  32i(;  cents  for  junior  enginemen,  in  freight 
service  to  accrue  only  when  the  average  speed  is  less  than  10  miles 
an  hour.  In  connection  with  schedule  3,  an  overtime  rate  is  allowed 
at  10  miles  an  hour,  as  per  basis  of  rate  and  classification  by  the 
schedule.  The  same  applies  to  schedule  4.  Schedule  5  is  accom- 
panied by  an  overtime  arrangement  which  gives  passenger  engine- 
men  an  allowance  of  10  miles  an  hour  on  the  basis  of  the  100 
mile  rate  for  all  delays  of  one  hour  or  more  over  the  schedule 
time,  when  the  run  is  over  100  miles.  On  runs  of  100  miles  or 
less,  overtime  in  excess  of  schedule  is  allowed  when  delayed  two 
hours  or  more  over  the  schedule  time.  This  is  quite  a  liberal  pro- 
vision. One  of  the  runs  on  this  road  is  99  miles  between  terminals 
and  the  schedule  time  about  four  hours.  If  a  delay  of  two  hours 
should  occur  the  engineman  would  receive  pay  for  100  miles  and 
the  overtime  would  amount  to  the  proportion  of  20  miles,  or  1% 
the  regular  rate  for  six  hours  of  time,  whereas  we  found  for  sched- 
ule 1  that  no  overtime  was  allowed  until  8  hours  had  elapsed. 
In  freight  service  overtime  is  paid  at  proportionate  rate  for  all 
time  used  to  complete  trip  in  excess  of  an  average  speed  of  10 
miles  per  hour. 

The   eastern   road    shown    in    schedule   6   has   a   uniform   over- 
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time  rate  of  37  cents  per  hour  for  passenger  enginemeii  and  42Vi 
cents  for  freight  men.  Overtime  for  through  runs  begins  after 
being  on  duty  61  minutes  over  the  running  time,  when  one  hour 
is  allowed  up  to  1  hour  and  31  minutes;  over  this  two  hours  are 
allowed,  and  so  on.  It  will  be  noticed  that  there  are  as  many 
idiosyncrasies  in  the  payment  of  overtime  as  in  the  regular  sched- 
ule, and  most  of  them  have  been  brought  about  in  a  similar  manner. 
Now,  what  does  this  overtime  amount  to  in  the  way  of  operat- 
ing costs?  This  is  a  question  which  will  have  to  be  answered  by 
each  division  for  itself.  At  the  last  Master  Mechanics'  Convention 
(1905)  there  was  presented  a  report  on  "Time  Service  of  Locomo- 
tives." The  time  was  taken  of  one  engine  for  one  month  in  freight 
service,  in  which  the  distribution  showed  as  follows: 

Time  at  and  in  roundliouse   ->i  per  cent. 

Running  time -•• 

Delays  on  road  and  in  yards 43  " 

100  per  cent. 
From  this  it  appears  that  this  particular  engine  was  only  in 
motion  hauling  its  train  for  40  per  cent,  of  the  time  that  it  was 
out  on  the  road,  and  as  the  men  must  be  paid  for  time  lost,  only 
about  40  per  cent,  of  the  engiuemen's  wages  were  really  applicable 
to  transportation  benefits.  This  case  may  not  be  an  average  sample 
of  what  is  taking  place  daily,  hut  we  all  know  from  expeiience 
that  there  is  usually  a  great  deal  of  overtime  paid,  and  that  it  ordi- 
narily represents  no  benefit  whatever  to  the  railroad  company.  Of 
course,  much  of  this  cannot,  possibly,  be  avoided,  due  to  track  and 
traffic  conditions,  nevertheless  it  is  unremunerative,  and  must  be 
considered  in  the  question  of  costs.  A  train  loaded  down  by  excess 
tonnage  may  lose  so  much  time  that  the  overtime  for  the  engine 
and  train  crews  will  be  a  very  serious  charge  against  its  operation, 
and  in  considering  what  is  an  economical  loading,  the  question  of 
overtim.e  cannot  be  lost  sight  of  If  any  accuracy  be  desired. 

DELATED   TlilE. 

This  operates  in  much  the  same  way  as  overtime,  but  the  term 
is  generally  applied  to  delays  in  starting  or  getting  away,  whereas 
overtime  refers  mostly  to  delays  that  occur  after  leaving  the  start- 
ing point.  Some  roads  allow  overtime  rules  to  cover  all  delays  by 
simply  stating  that  the  enginemens  time  will  commence  at  the  time 
of  departure  of  train,  as  designated  in  caller's  book.  Another  road 
states  that  when  an  engine  crew  is  on  the  road  between  terminals 
for  a  time  not  exceeding  in  hours  the  mileage  of  the  run  divided 
by  10.  they  shall  be  allowed  delayed  time  for  all  time  that  they 
are  delayed  at  initial  terminal,  provided  that  time  is  one  hour 
or  more.  If  the  crew  shall  be  on  the  road  for  a  time  exceeding 
in  hours  the  mileage  of  the  run  divided  by  10,  then  their  time 
shall  be  figured  from  the  time  that  the  crew  leaves  the  initial 
terminal  to  their  arrival  at  destination,  29  minutes  or  less  not 
being  counted,  while  30  minutes  or  more  is  counted  as  one  hour. 
By  this  it  will  be  seen  that  an  engineer  cannot  claim  both  delayed 
time  and  overtime  on  the  same  run;  if  the  overtime  is  greater,  that 
is,  delays  during  the  trip  amount  to  more  than  the  time  lost  in 
starting,  he  will  naturally  take  the  overtime,  but  if  the  run  be 
accomplished  without  delay,  he  can  claim  delayed  time  if  it  occurs, 
although  the  trip  may  have  been  completed  at  a  much  higher 
rate  of  speed  than  10  miles  per  hour.  The  first  rule  given,  it  is 
apparent,  does  not  permit  such  an  arrangement,  and  seems  the 
simplest  and  fairest  all  around. 

Still  another  road  allows  hourly  rates  for  the  full  delay,  whether 
it  occurs  in  starting  or  upon  arriving  at  a  terminal,  provided  that 
it  amounts  to  one  hour  or  more.  This  is  still  more  liberal,  as 
even  if  a  good  run  be  made,  well  within  the  speed  limit,  a  man 
can  obtain  in  addition  overtime  or  delayed  time  at  both  ends  of 
the  trip  if  it  occurs. 

These  delays  have  nothing  to  do  in  general  with  the  weight 
of  the  train,  but  are  chiefly  concerned  in  the  yard  arrangements 
for  making  up  trains  for  departure  and  for  putting  them  away 
on  arrival;  however,  they  must  be  considered,  as  they  increase  the 
pay-roll  without  enlarging  the  ton  mileage. 

The  rate  of  pay  for  delayed  time  is  usually  the  same  as  for 
overtime,  and  there  is  no  reason  why  it  cannot  be  considered  strictly 
as  a  species  of  overtime,  and  estimated  accordingly. 

British  Railroad  Rates.* 


Mr.  Edwin  A.  Pratt,  who  is  not  unknown  in  the  United  States, 
has  just  published  "Railways  and  Their  Rates"  in  defence  of  Brit- 
ish railroad  rates  and  practice.  There  is  in  England  a  consider- 
able section  of  railroad  stockholders  who  claim  that  if  the  English 
railroads  were  subjected  to  what  is  known  as  the  "Americanising" 
process,  dividends  would  be  considerably  enhanced.  Mr.  Pratt's 
object  is  to  prove  that  English  methods  are  best  suited  to  the  con- 
ditions obtaining  in  the  British  Isles.  In  this  he  fails,  but  his  book 
sets  forth  in  an  interesting  manner  the  differences  between  English 
and  foreign  railroad  conditions.  He  points  to  the  outstanding  fea- 
ture of  English  freight-traffic,  "small  consignments  and  short  hauls." 
American  readers  will  appreciate  the  importance  of  this  situation 

•••Railways  and  Their  Rates."  By  Edwin  A.  Pratt.  London:  John  Mur- 
ray.     3  shillings. 


when  they  bear  in  mind  that  while  in  the  United  States  the  average 
freight-haul  is  something  like  125  miles,  in  England  it  is  only  about 
30  miles,  and  in  the  case  of  many  companies  considerably  less.  As 
an  example  of  the  small  average  weight  of  consignments,  too,  the 
following  figures  speak  for  themselves:  Of  10,705  consignments  for- 
warded from  the  London  &  North  Western's  two  principal  London 
depots  on  a  single  day,  1,246  weighed  less  than  28  lbs.  and  only 
136  were  in  excess  of  a  ton.  He  fails  to  note  that,  for  example, 
the  city  of  New  York's  consignments  are  quite  like  this,  if  express 
packages  were  included.  An  English  shipper  in  an  industrial  center 
expects  the  railroad  company  to  collect  freight  consignments  from 
his  warehouse  at  4  p.m.  and  to  deliver  them  to  his  customer,  hun- 
dreds of  miles  away,  it  may  be,  at  10  a.m.  on  the  following  day. 
As  a  matter  of  fact,  so  promptly  is  freight  forwarded  that  retailers 
in  the  provincial  towns  do  not  trouble  to  stock  large  quantities  of 
the  commodities  in  which  they  deal.  A  sixpenny  telegram  sent 
after  lunch  to  the  manufacturer  ensures  the  arrival  of  the  required 
goods  in  time  for  the  next  day's  trade. 

This  difference  in  the  conception  of  the  treatment  to  be  ac- 
corded to  freight  traffic  is  of  itself  a  sufficient  cause  for  the  large 
measure  of  variance  between  English  and  American  methods. 
Whether,  economically  speaking,  the  English  railroad  companies 
are  not  the  ultimate  losers  by  the  methods  which  they  have  adopted, 
or  which  circumstances  have  forced  upon  them,  is  a  question  that 
may  be  left  to  debating  societies  for  discussion.  The  matter  is  one 
which  has  its  roots  in  the  geographical  situation  of  the  British 
Isles,  in  the  density  of  population,  and  in  the  very  mode  of  life  of 
the   nation. 

State  regulation  of  railroad  rates  is  a  topic  that  comes  in 
for  very  thorough  discussion  in  Mr.  Pratt's  book.  American  readers 
may  find  much  that  is  instructive  in  the  progress  which  this  move- 
ment has  not  made  in  England.  The  general  supervision  of  rail- 
roads there  began  with  Acts  of  Parliament  passed  in  1840-1842, 
which  gave  certain  powers  to  the  Board  of  Trade.  In  1847  the  rail- 
road companies  united  to  form  the  Railway  Clearing  House.  In 
those  days,  except  for  certain  maxima  specified  in  the  companies' 
respective  charters,  no  attempt  on  the  part  of  the  state  was  made 
to  regulate  rates.  The  principle,  in  fact,  was  eyed  askance;  for 
in  1S45  we  find  a  Parliamentary  Committee,  appointed  to  inquire 
into  the  subject,  reporting  that 

■•it  did  not  consider  that  it  would  he  expedient,  even  if  it  were  practicable, 
to  adopt  any  legislation  which  would  abolish  the  freedom  the  railway  com- 
panies enjoyed  of  charging  what  sum  they  deemed  expedient  within  their 
maximum  rates. '• 

In  1873,  government  supervision  of  railroads  was  vested  in  a 
Railway  and  Canal  Commission  under  the  Board  of  Trade;  and 
in  1881  a  Select  Committee  of  the  House  of  Commons  was  ap- 
pointed to  inquire  into  the  working  of  the  existing  laws  bearing 
on  the  subject.  Public  demand  for  rate  regulation  was  meantime 
increasing  in  vehemence,  and.  at  length,  in  1S8S  an  act  was  passed 
requiring  the  railroads  to  submit  to  the  Board  of  Trade  for  revision 
lists  of  their  maximum  rates.  The  Act  of  1888  also  legalized  "dif- 
ferential" rates,  sanctioned  the  grouping  of  numbers  of  towns  in 
the  same  area  for  the  purpose  of  rate-making,  and  empowered  the 
Board  of  Trade  to  adjust  disputes  as  to  rates  between  railroad 
companies  and  shippers.  Needless  to  say,  the  revised  schedules  of 
rates  presented  to  the  Board  of  Trade  were  hailed  with  an  universal 
howl  of  execration.  Some  4,000  objections  were  received  from  1.500 
objectors.  The  report  of  the  committee  appointed  to  consider  these 
objections  pointed  out  that  "evidence  was  abundantly  forthcoming 
to  show  that  the  chief  object  of  a  large  section  of  the  traders  was 
not  to  revise  statutory  powers  to  charge,  but  to  obtain  a  reduc- 
tion in  actual  rates."  More  convincing  proof  of  this  could  not  be 
given  than  the  following  letter,  which  the  committee  included  in 
their  report  as  a  "characteristic"  objection.  It  was  from  a  fish 
dealer  at  Berwick,  and  read: 

•■What  we  want  is  to  have  our  fish  carried  at  half  present  rates.      We 

don't  care  a whether  it  pays  the  railway  company  or  not.       Railways 

should  be  made  to  carry  for  the  good  of  the  country,  or  they  should  be  taken 
over  by  the  goTernmcnt.  That  is  what  all  traders  want,  and  mean  to  try 
and  get."' 

The  result  of  the  legislation  of  1888-90  was  the  entire  reform 
of  British  railroad  rates.  The  basis  of  the  new  system  was  "for 
the  first  20  miles,  so  much,  for  the  next  30  miles  a  certain  less 
rate,  for  the  next  50  miles  a  still  further  reduction,"  and  so  on. 
The  magnitude  of  the  task  Involved  in  the  transition  from  the 
old  system  to  the  new  may  be  imagined  when  it  is  pointed  out 
that  on  the  Great  Northern  alone  there  were  some  thirteen  million 
rates  in  operation.  And  the  railroads  were  allowed  by  the  Board 
of  Trade  five  months  in  which  to  prepare  new  rate-books  and  bring 
them  into  use. 

To-day  the  railroads  of  Great  Britain  stand  in  very  much  the 
same  position  with- regard  to  the  state  as  they  did  after  the  passing 
of  the  laws  of  1890.  One  anomaly,  however,  which  has  an  im- 
portant influence  with  managers  with  some  disposition  to  reduce 
certain  rates  is  worthy  of  attention.  About  75  per  cent,  of  British 
freight  traffic  is  carried  at  rates  which  are  lower  than  the  statutory 
maxima  authorized  by  the  Board  of  Trade.     But  before  any  rate 
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can  be  increased  (even  to  a  point  wliich  is  still  within  the  legal 
raaximiini),  the  railroad  company  must  justify  the  increase  before 
the  Railway  Commission,  which  will  hear  objectors  to  the  pro- 
posed increase  in  rate,  and  sanction  or  veto  it.  Mr.  Acworth,  when 
he  testified  before  the  Senate  Committee  on  Rate  Regulation  a  short 
lime  ago,  gave  evidence  of  the  effect  of  this  restriction,  which  makes 
managers  think  twice  before  malting  a  speculative  rate-reduction 
with  a  view  to  a  possible  increase  in  traffic.  Incidentally,  it  renders 
the  possibility  of  rate-wars  very  remote. 

Not  the  least  interesting  part  of  Mr.  Pratt's  work  is  the  series 
of  sketches  of  the  history  of  railroad  progress  in  various  Conti- 
nental states.  He  finds  abundant  justification  for  any  alleged  dif- 
ferences in  favor  of  foreign  rales  as  compared  with  English  rates, 
in  the  striking  circumstance  that  the  British  railroads  have  never 
received  state-aid  in  any  shape  or  form  (the  cost  of  construction 
and  capital  outlay  stood  in  1900  at  about  $270,000  per  mile,  as 
against  $125,000  for  the  rest  of  Europe,  and  |65,000  for  the  United 
States  [1902] :  in  the  excessive  local  taxation  to  which  British  rail- 
roads are  subject;  in  the  smallness  of  the  average  British  consign- 
ment; in  the  rapid  handling  of  British  freight;  and  in  the  circum- 
stance that  British  rates  include,  as  a  rule,  cartage  and  delivery, 
as  well  as  storage. 

Most  diverting  of  all  the  histories  is  that  of  the  railroads  of 
Holland.  There  the  national  waterways  had  the  monopoly  of  freight 
traffic,  and  the  railroads  in  their  early  days  were  only  saved  from 
liankruptcy  by  the  brilliant  idea  of  some  of  the  English  railroad 
men  who  had  been  brought  over  to  manage  the  system.  They  re- 
solved to  carry  Westphalian  coal  at  a  cut-rate,  and  encouraged  sta- 
tion  agents  and   other   employees  to   act  as   coal   dealers  in   their 


i>n  those  dilliciiltips,  the  proposer.s  of  equal  niili'age  have  admitted  that  there 
must  be  numerous  exceptions:  c.  p.,  where  there  is  sea  eompetition  (i.e..  at 
about  three-fifths  of  the  railway-stations  of  the  United  Kingdom),  where  low 
rates  for  long  distances  will  bring  a  proflt,  or  w-here  the  article  carried  at 
low  rates  is  a  necessitj'.  such  as  coal.  It  is  scarcely  necessary  to  observe 
that  such  exceptions  as  these,  whilst  inadequate  to  meet  all  the  various  cases, 
destro.v  the  value  of  equal  mileage  as  a  principle,  or  the  possibility  of  apply- 
ing it  as  a  general  rule." 

In  an  appendix  on  the  English  canal  problem,  Mr.  Pratt  dis- 
cusses the  present  state  of  disuse  into  which  these  waterways  have 
fallen.  As  is  well  known,  most  of  the  English  canals  belong  to  the 
railroad  companies;  and  it  is  generally  argued  that  the  latter  are 
responsible  for  the  extinction  of  canal-borne  traffic.  That  this  can- 
not be  altogether  the  case  is  evident  from  a  table  given  by  Mr. 
Pratt  showing  the  number  of  locks  on  the  various  trunk  canal- 
routes  of  England.  Between  London  and  Liverpool  there  are  252 
locks  in  244  miles;  between  London  and  Birmingham  155  locks  in 
147  miles;  between  Worcester  and  Birmingham  58  locks  in  16  miles, 
including  a  "flight"  of  50  within  three  miles.  In  the  face  of  such 
engineering  difficulties,  it  is  a  wonder  that  the  canals  were  ever 
built  at  all. 


Steel  Cars  for  the  New  York  Central's  Electric  Suburban  Service. 


Not  the  least  important  detail  of  the  New  York  Central's  electri- 
fication plans  has  been  the  design  of  the  ears  to  be  used  in  the  subur- 
ban service.  It  was  earl.v  decided  that  in  order  to  maintain  the  re- 
quired schedule  speed  and  to  provide  the  necessary  flexibility  in  the 
train  service,  motor  car  trains  with  multiple-unit  control  were  essen- 
tial.   The  problem  then  to  be  met  was  to  develop  a  type  of  car  that 


Plan   3nd  Side   Elevation   of  Steel    Motor  Car  for   New  York  Central  Suburban  Service. 


respective  localities.  The  advantages  to  the  consumer  were  obvious, 
and  the  railroad  agent  received  a  liberal  commission  on  his  sales; 
and  the  railroads  succeeded  by  this  means  in  capturing  a  large 
proportion  of  the  coal-carrying  trade. 

Americans  who  are  striving  to  vest  the  ownership  of  all  trans- 
portation lines,  in  the  state,  will  derive  small  comfort  from  the 
case  of  the  Prussian  State  lines.  They  yield  a  proflt  of  over  one 
hundred  million  dollars  annually  (most  of  which  is  expended  on 
the  army,  or  devoted  to  other  unproductive  purposes),  and  the 
political  pressure  brought  to  bear  by  the  various  sections  of  the 
country  is  so  great  that  no  reductions  in  rates  can  be  brought 
about:  any  concession  in  favor  of  one  district  being  hailed  as  an 
injustice  by  competing  districts.  Mr.  Pratt  calls  attention  to  the 
articles  on  the  subject  by  Mr.  Meyer  in  the  RaUway  Age  for  1903, 
which  will  no  doubt  be  familiar  to  many  readers. 

Mr.  Pratt  has  small  difficulty  in  disposing  of  the  arguments 
advanced  by  the  supporters  of  "equal  mileage"  rates.  Not  out  of 
his  own  mouth  alone  is  condemnation  forthcoming.  Nothing  could 
be  more  scathing  than  the  following  extract  quoted  from  the  report 
of  the  1S82  Parliamentary  Select  Committee  on  Railroads: 

In  short,  to  impose  equal  mileagi-  .m  the  companies  would  be  to  deprive 
llie  public  of  the  bonofit  of  that  competitioa  which  now  exists  or  lias  existed; 
ic)  raise  the  charges  on  the  public  in  many  cases  where  the  companies  now 
lind  it  to  their  interest  to  lower  them;  and  to  perpetuate  monopolies  in  car- 
ii;ige.  trade  and  manufacture  in  favor  of  those  rates  and  places  which  were 
nearest  and  least  expensive,  where  the  varying  charges  of  the  companies  now 
iTeatP  competition;  and  it  will  be  found  that  the  supporters  of  equal  mileage, 
when  pressed,  often  ieally  mean  not  that  the  freight-rates  they  pay  them- 
selves are  too  high,  but  that  the  rates  that  others  pay  are  too  low.      Pressed 


would  meet  all  of  the  requirements  not  only  of  the  final  service  but 
those  of  the  transition  period  during  which  the  electrification  of  the 
outlying  districts  would  be  carried  on.  In  the  early  stages  of  the  work 
it  was  contemplated  to  run  the  suburban  trains  on  to  the  Inter- 
borough  Rapid  Transit  Subway  tracks  at  Forty-second  street  and 
on  down  to  the  Battery,  but  this  plan  was  later  abandoned  for  a 
number  of  reasons,  the  principal  one  being  the  limited  clearances  of 
the  Subway  which  would  prevent  running  cars  of  the  railroad  com- 
pany's standard  dimensions.  Inasmuch  as  these  cars  will  be  run 
from  the  Grand  Central  Station  to  Croton,  34  miles,  it  was  neces- 
sary to  provide  every  comfort  and  convenience  of  the  standard 
coach,  including  toilet  facilities,  and  to  do  this  nothing  less  than 
the  standard  clearance  dimensions  could  well  be  employed.  After 
more  than  two  years  work  the  general  design  has  been  approved 
and  contracts  have  been  let  for  125  of  the  cars  and  the  electrical 
equipment  which  will  be  mounted  on  them. 

The  accompanying  drawings  show  the  exterior  appearance  of 
the  cars  and  their  interior  arrangement.  They  are  entirely  of 
steel,  practically  the  only  other  material  used  being  the  rattan  seat 
coverings,  which  will  be  impregnated  with  a  fire-proofing  compound. 
As  will  be  seen  from  the  illustration,  they  are  almost  identical  in 
exterior  appearance  with  the  standard  wooden  coaches  now  in  use. 
They  are  60  ft.  long  ove;-  platforms.  50  ft.  long  over  body  end  sheath- 
ing, and  have  monitor  docks  and  double  arched  windows  of  leaded 
green  cathedral  glass.  The  width  over  eaves  fascia  plates  is  9  ft.  lOVi 
in.  and  the  height  from  top  of  rail  to  top  of  deck  is  13  ft,  91^  in.  The 
interior  of  the  car  is  8  ft.  ll-"4  in.  wide  with  a  central  aisle  27%  in. 
wide.     There   are   30   cross   seats  Z&M    in.   wide    with   backs   23   in. 
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high,  and  two  longitiuliiial  seats  at  one  end  of  the  car.  The  cor- 
responding space  at  the  other  end  is  taken  up  by  two  toilet  rooms, 
one  for  men  and  one  for  women.  The  seats  have  steel  frames  and 
are  covered  with  fireproof  rattan.  On  the  outside  the  cars  will  be 
painted  and  lettered  to  New  York  Central  standards  with  dark 
olive  body  color  and  gold  lettering.  The  interior  will  be  painted 
the  color  of  mahogany  to  match  the  finish  of  the  wooden  coaches 
now  in  use. 

The  end  platforms  are  5  ft.  long  and  are  completely  enclosed 
as  in  the  Interborough  cars.  The  side  doors  slide  in  pockets  formed 
in  the  car  sides  and  the  end  doors  in  the  car  slide  in  pockets  formed 
in  the  end  bulkhead.  The  door  in  the  end  of  the  platform  is  a 
swinging  door  and  is  intended  to  be  kept  closed.  During  the  transi- 
tion period  the  cars  will  be  provided  with  dropped  steps  and  the 
opening  in  the  platform  floor  will  be  covered  by  a  steel  trap  door. 
When  all  of  the  suburban  station  platforms  have  been  rebuilt  and 
raised  to  the  level  of  the  car  floors  these  steps  will  be  removed. 
The  motorman's  control  apparatus  and  brake  valve  will  be  mounted 
against  the  end  of  the  platform.  The  ears  will  have  M.  C.  B.  coup- 
lers and  the  draft  gear  will  be  designed  to  enable  them  to  pass 
around  the  sharp  curves  of  the  loop  in  the  Grand  Central  Station. 

Provision  has  been  made  for  heating  and  lighting  the  cars 
during  the  transition  period  with  Pintsch  gas  and  steam  heat  as 
well  as  electric  lights  and  heaters.  Gas  tanks  will  be  mounted  under 
the  cars  and  five  deck  lamps  will  be  put  in  together  with  lamps 
in  each  vestibule.  The  steam  pipes  will  be  carried  along  the  foot- 
board with  an  expansion  loop  under  the  center  seat  on  each  side. 
The  system  of  heating  and  lighting  by  electricity  has  been  care- 
fully worked  out.  There  will  be  six  two-light  chandeliers  under 
the  deck  roof  and  single  lamps  over  each  seat.  These  fixtures  are 
of  special  design  in  statuary  bronze.  All  other  fittings  and  hard- 
ware in  the  ear,  including  the  continuous  basket  racks,  will  be  of  this 
same  finish.   An  electric  heater  will  be  mounted  under  e^ch  seat.  An- 


End    Elevation    and    Cross-Section   of    Motor   Car. 

other  small  feature,  but  one  conducive  to  the  comfort  of  the  pas- 
sengers, is  the  window  opening  which  has  been  provided.  A  full 
opening  of  20  in.  will  be  given  the  windows,  which  will  have 
balanced  sash.  This  will  make  the  car  cool  and  airy  in  summer 
and  will  not  obstruct  the  passenger's  view.  No  outside  window 
guards  will  be  put  on  as  these  are  considered  unnecessary  owing 
to  the  clearances  allowed. 

The  structural  details  of  the  car-body  framing  have  not  yet 
been  given  out  so  that  no  extended  description  can  be  given  here. 
The  cars  will  have  I-beam  center  sills  with  angle  side  sills  and 
plate  girder  sides  extending  up  to  the  bottom  of  the  windows.  In 
the  details  of  the  construction,  however,  a  number  of  new  features 
have  been  introduced  and  these  will  be  more  fully  described  at  a 
later  date. 

The  cars  are  mounted  on  a  motor  truck  and  a  trailer  truck, 
each  car  having  two  motors  only,  mounted  on  the  motor  truck  at 
one  end.  It  is  the  intention  at  first  to  run  trains  made  up  partly 
of  motor  cars  and  partly  of  trail  cars,  the  latter  being  motor  car 
bodies  mounted  on  two  trailer  trucks.  As  the  electrification  is  ex- 
tended these  trail  cars  will  be  converted  into  motor  cars  by  mount- 
ing a  motor  truck  under  one  end  and  eventually  all  of  the  suburban 
cars  will  be  motor  cars.  It  was  not  thought  to  be  advisable  or  safe 
to  convert  any  of  the  standard  wooden  coaches  into  temporary  trail- 
ers on  account  of  the  expense  of  wiring  and  the  danger  from  fire 
from  possible  short  circuits. 

The  motor  trucks  are  a  special  design  made  by  the  American 
Locomotive  Company.  They  have  bar  side  frames  and  in  the  unique 
system  of  spring  suspension  they  resemble  somewhat  the  equalizing 
system  under  a  locomotive.  They  will  carry  two  G.B.  200-h.p.  rail- 
road motors  with  nose  suspension,  and  to  admit  these  the  wheel- 
base  has  been  spread  to  7  ft.  The  wheels  on  the  motor  trucks  are 
3G-in..  steel-tired,  and  the  axles  are  7  in.  in  diameter  at  the  center 
with  SVi-in.  x  10-ln.  journals. 


The  trailer  trucks  have  a  (J-tt.  wheel  base  and  are  also  to  be 
made  by  the  American  Locomotive  Company.  They  are  made  en- 
tirely of  steel  and  have  the  M.  C.  B.  type  of  suspension.  The  wheels 
under  these  trucks  will  be  33  in.  in  diameter,  and  the  axles  will 
be  M.  C.  B.  standard  for  5-in.  x  9-in.  journals. 

Each  truck  will  carry  a  collector  shoe  on  each  side,  making  four 
shoes  in  all.  The  Sprague-General  Klectric  system  of  multiple-unit 
control  will  be  used  and  all  wiring  will  be  carried  in  steel  pipe  con- 
duits outside  of  the  car  body.  As  a  protection  against  fire  from 
short-circuits  under  the  car,  the  steel  plate  floor  will  be  covered 
with  a  cement  composition  over  which  the  car  floor  will  be  laid. 

An  order  has  been  given  to  the  American  Car  &  Foundry  Co. 
for  125  of  these  cars,  to  be  built  at  its  Berwick,  Pa.,  works.  It 
is  expected  that  40  cars  will  be  ready  for  delivery  by  next  March. 
The  trucks  will  be  shipped  by  the  American  Locomotive  Company 
to  the  car  works,  and  the  cars  will  be  completely  wired  and  all 
electrical  apparatus  applied  there  by  the  railroad  company's  own 
forces.  In  addition  to  this  order  it  is  expected  that  50  more  cars 
will  be  needed,  part  of  which  will  be  used  as  temporary  trailer  cars. 
The  order  for  this  lot  has  not  yet  been  placed. 

The  following  tables  of  weights  of  these  cars  and  of  standard 
steam  car  trains  are  of  interest: 

Wciylils  of  iV.  1'.  C.  steel  Motor  Curs. 

Weight,    light     102,000  lbs. 

loaded    111„-|60    " 

li:jht,  per  pas.senger    1,603.1" 

(it  car  body    ,'i;i,000    " 

(if    trucks    27,800  motor,  11,800  trailer. 

inn-  .wheel,  loaded   16,1!I5  motor,   11,695  trailer. 

These  weights  are  divided  as  follows: 

Motor  trucks,   without   motors    15,400  lbs. 

Trailer    trucks    11,801)    " 

Car  body    53,000    " 

Kquipment,  motor  end 6,000    " 

l-'quipment,    trailer   end    4,000    " 

.Mofor.s I    12,400    " 

Coinixirison  of   Weights   of  Arerdije  tihr-Var  Steam  and  Electric   Trains. 
Steam.  Weight.  Klectric.  Weight. 

Locomotive    (avg.    suburban   type) '27.J. 600  lbs.      4  motor  cars 446,240  lbs. 

6  cars    (standard  type,  loaded)..  .424,56(1    "        2  trailers 175,120    " 


Total  weight .700.160  lbs.  Total  weight.  .621,360  lbs. 

Or,  350.1  tons.  Or,  310.7  tons. 

Hiffi'rence  in  favor  of  electric  trains  having  same  seating  capacity.  .39.4  tons. 

The  cars  were  designed  under  the  supervision  of  Mr.  W.  J. 
Wilgus,  Vice-President,  Mr.  Edwin  B.  Katte,  Electrical  Engineer, 
having  had  direct  charge  of  the  work.  We  are  indebted  to  Mr. 
Wilgus  for  the  drawings  and  information. 


Electric    Equipment    of    the    Mexico    City    Shops    of    the    Mexican 
Central   Railway. 


The  Mexican  Central  Railway  has  installed  electric  motors  in 
its  Mexico  City  shops  to  replace  the  boilers  and  engine  that  have 
been  used  to  drive  the  machinery.  The  railroad  company  does  not 
generate  its  own  current,  but  buys  it  from  the  Mexican  Light  and 
Power  Company,  which  furnishes  all  the  light  and  power  in  Mexico 
City.  When  the  main  shops  of  the  system  were  established  at 
Aguascalientes,  most  of  the  machinery  was  moved  away  from  the 
Mexico  City  shops,  but  enough  was  retained  to  require  about  150  h.p., 
and  owing  to  the  high  cost  of  fuel  it  was  found  that  considerable 
saving  would  result  from  the  installation  of  electric  motors.  The 
current  furnished  is  50  cycle  three-phase  alternating,  which  for 
motors  of  30  h.p.  and  upwards  is  3,000  volts.  For  motors  under 
30  h.p.  it  is  stepped  down  to  220  volts.  A  45-h.p.  motor  drives  all 
the  metal-working  machinery,  which  consists  of  a  79-in.  driving 
wheel  lathe,  an  hydraulic  wheel  press,  an  axle  lathe,  a  coach-wheel 
lathe,  a  car-wheel  borer,  a  42-in.  lathe,  two  16-in.  lathes,  a  24-in.  bed 
planer,  an  18-in.  shaper,  a  li--in.  bolt  cutter,  a  flue  cutter,  a  36-in. 
drill  press,  a  48-in.  grindstone,  a  No.  5  Sturtevant  blower,  and  a 
150-lb.  spring  hammer.  The  wood-working  machinery  is  driven  by 
a  30-h.p.  motor  and  consists  of  a  24-in.  surfacer,  a  16-in.  rip  saw,  a 
42-in.  cut-off  saw,  a  band  saw  and  a  small  boring  machine.  Both  of 
the  above  motors  are  placed  on  concrete  foundations  6  ft.  high  and 
have  oil-insulated  switches.  A  14-in.  x  18-in.  Ingersoll-Sergeant 
class  A  straight  line  air  compressor  is  driven  by  a  65-h.p.  motor. 
The  steam  cylinder  was  removed,  and  a  96-in.  cast-iron  split  band 
wheel  was  mounted  on  the  fly-wheel  shaft  where  the  two  eccentrics 
had  been,  the  end  of  the  compressor  frame  being  cut  away  to  permit 
the  spokes  of  the  wheel  to  pass.  The  motor  was  belted  to  this  96-in. 
wheel  and  operates  the  compressor  at  120  r.p.m.  This  compressor 
not  only  furnishes  air  for  such  pneumatic  tools  as  are  used  for  coach 
cleaning  and  testing  air  brakes,  but  also  for  pumping,  by  the  Pohle 
air-lift  system,  all  the  water  required.  It  is  run  almost  continu- 
ously day  and  night. 

In  addition  to  the  shops,  power  is  required  to  run  the  two  gas 
compressors  of  a  four-retort;  Pintsch  gas  plant  which  the  railroad 
company  owns  and  operates  to  furnish  gas  for  its  own  equipment 
and  for  the  Pullman  cars  that  are  run  not  only  on  its  own  line  but 
also  on  the  Mexican  Railway  and  the  National  Railway.  The  fly- 
wheels of  these  two  compressors  are  belted  to  a  countershaft,  which 
is  driven  by  a  15-h.p.  motor.  A  clutch  in  the  center  of  the  counter- 
shaft permits  the  running  of  either  one  or  two  compressors  at  the 
same  time.     For  the  sake  of  reducing  the  internal  friction  of  the 
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compressors,  the  steam  piston  and  rod  arD  removed  and  the  valve  dis- 
connected All  of  the  motors  are  of  Siemens  &  Halske  make  and  the 
installation  was  done  by  a  local  firm. 


Concrete  Floors  Without  Ballast  for  Bridges  and   Roadway. 


The  accompanying  designs  of  concrete  floors  without  ballast 
for  deck  and  through  plate  girder  spans  and  for  the  roadway  were 
prepared  by  Mr.  J.  W.  Schaub,  M.  Am.  Soc.  C.  E.,  Chicago.  Several 
years  ago  Mr.  Schaub  proposed  a  design  of  permanent  way  for 
steam  reads  similar  to  the  one  shown  herewith  and  the  idea  re- 
ceived considerable  discussion.  The  need  of  preparing  some  such 
design  of  floor  for  a  long  viaduct  recently  arose  and  the  idea  pre- 
viously proposed  was  utilized  to  that  end. 

As  v»ill  be  seen,  all  ballast  is  done  away  with,  the  track  rails 
resting  on  longitudinal  timbers  bolted  to  the  concrete  floor.     This 


Does  not  the  increased  weight  of  the  floor  itself  add  materially 
to  the  cost  of  the  bridge?  Not  at  all,  when  proper  allowance  is 
made  for  impact,  or  rather  the  diminished  impact  and  vibration 
due  to  the  increased  fixed  load.  In  other  words,  impact  formulas 
are  in  use  which  depend  upon  the  relation  between  the  fixed  load 
and  a  moving  load  to  such  an  extent  that  for  bridges  with  bal- 
lasted floors  no  increase  in  the  amount  of  metal  to  be  used  is 
necessary.  As  to  the  floor  itself,  such  floors  can  be  built  for  less 
than  one-half  the  cost  of  buckle-plate  or  flat-plate  floors,  and  when 
the  maintenance  and  renewals  are  considered,  such  floors  will  cost 
no  more  than  the  ordinary  open  floors,  to  say  nothing  about  the 
advantage  of  having  a  floor  proof  against  fire,  the  drip  of  salt 
water  from  refrigerator  cars,  derailments,  etc. 

"The  proposed  concrete  roadway  needs  some  explanation.  It 
is  intended  only  for  roadways  long  in  use  and  well  drained.  It 
is  proposed,  first,  to  build  a  substructure  of  rubble  concrete.  This 
in  some  cases  may  have   to  go   deeper  than  shown,   and   in  other 


Deck  Plate  Girder  Floor. 

floor — the  deck  girder  design — is  14  ft.  7  in.  wide  outside,  is  made 
of  1:21-2:5  concrete  reinforced  with  wire  netting  of  3-in.  x  8-in. 
mesh,  formed  of  No.  S  and  No.  10  wire  respectively.  The  top  and 
edges  of  the  slabs  are  given  a  1:2  cement  mortar  finish.  In  the 
high  portion  of  the  floor,  between  rails,  pieces  of  %-in.  gas  pipe 
4  ft.  %  in.  long,  faced  on  the  ends  and  spaced  2  in.  on  centers, 
are  bedded  in  the  concrete.  The  timbers  are  held  in  place  by 
*4-in.  tie  rods  passing  through  these  sleeves.  A  cut  washer  2  in. 
in  diameter  and  Vs  in.  thick  is  placed  between  the  timber  and 
the  sleeve  and  a  faced  nut  and  washer  on  each  end  of  the  tie  rod. 
The  timber  is  shimmed  for  adjustment  on  1:2  cement  mortar. 
The  track  rails  rest  on  tie  plates,  which,  besides  distributing  the 
load  on  the  timber,  also  drain  the  space  between  rails  by  permit- 
ting the  water  to  flow  out  under  the  rails.  The  rails  are  secured 
to  the  timbers  by  screw  spikes  instead  of  the  ordinary  variety. 
This  is  the  same  spike  that  is  being  used  on  the  new  work  of  the 
South  Side  Elevated  Railroad,  Chicago,  and  which  was  described  in 


Through    Plate   Girder   Floor. 

cases  may  have  to  rest  on  a  foi(ndation  of  concrete  piles.  In  other 
words,  the  substructure  must  rest  upon  a  foundation  which  is  well 
drained  and  free  from  the  effects  of  frost  and  thawing  in  winter 
weather.  After  the  substructure  is  built,  and  after  the  same  has 
been  in  use  for  some  time,  with  the  ordinary  ballast  and  track, 
the  ballast  and  track  are  removed,  the  rubble  concrete  is  to  be 
made  level  with  a  bed  of  mortar  upon  which  the  concrete  floor  is  to 
be  placed  in  sections.  The  floor  is  then  ready  for  the  longitudinal 
timbers  and  the  track  rails,  provided  the  bed  of  mortar  has  had 
sufiicient  time  to  seL  Such  a  floor,  if  properly  constructed,  should 
require  no  renewals  except  the  timber  upon  which  the  track  rails 
rest." 

A  detailed  estimate  of  cost  given  with  the  earlier  design,  re- 
ferred to  at  the  beginning  of  this  article,  placed  its  cost  per  mile 
at  $14,000;  while  the  usual  form  of  track  was  estimated  at  ?6,000 
a  mile,  a  difference  of  |8,000.  Assuming  a  yearly  maintenance  cost 
for  present  track  to  be  $390  a  mile  greater  than  for  the  permanent 


//a/f  Section  in  Cut 

Solid  Concrete  Roadway  Construction. 


Half  Section  on  rill. 


the  RaUroad  Gazette  April  2S,  1905.  The  design  for  through  girder 
application  is  practically  the  same  as  the  one  just  described,  except 
that  the  concrete  is  extended  upward  to  the  top  flange  of  the  girder 
on  each  side. 

Regarding  these  designs  Mr.  Schaub  says:  "The  necessity  of 
some  form  of  solid  floor  for  bridges  has  long  been  known,  and  all 
sorts  of  schemes  have  been  resorted  to,  but  all  with  the  view  of 
using  ties  for  supporting  track  rails.  Some  exceptions  may  be 
noted  as  to  this,  but  only  to  a  limited  extent.  The  use  of  cross 
ties  necessitates  the  use  of  ballast,  and  with  the  latter  all  the  ills 
that  go  with  the  attempts  to  make  the  bridge  floors  waterproof. 
Some  engineers  will  tell  you  that  they  have  succeeded  in  making 
bridge  floors  waterproof,  but  all  such  attempts  can  be  answered. 
in  the  light  of  our  present  knowledge,  by  saying,  that  unless  such 
floors  are  made  of  concrete,  or  some  other  indestructible  material, 
or  unless  such  floors  are  properly  drained,  the  moisture  will  be 
retained  by  the  ballast,  and  this  will  ultimately  destroy  the  floor. 
There  are  some  excellent  examples  of  this  kind  in  Chicago  among 
the  recent  structures  in  connection  with  the  track  elevation  work." 

"As   to   cost  of  such  floors,   the   first   question   appears   to  be: 


track  (on  the  basis  of  one  man  more  per  mile  of  track  at  $1.25  a  day), 
and  balancing  against  this  difference  in  maintenance  cost  the  interest 
at  4  per  cent,  on  the  dift'erence  in  first  cost,  gives  $70  a  mile  a  year 
on  maintenance  in  favor  of  the  permanent  construction.  The  sav- 
ing on  renewals  is  figured  at  $180  a  mile  a  year,  making  the  total 
saving  per  mile  per  year  $250.  Carrying  these  speculations  still 
further,  estimates  were  made  on  the  saving  of  fuel  and  of  repairs 
to  rolling  stock,  which  worked  out  at  $135  a  mile,  bringing  the 
total  up  to  $385  per  mile  per  year. 


The  extent  of  the  railroad  system  of  the  German  Empire  is 
given  May  1,  1905,  as  follows:  State  railroads,  31,779;  private  rail- 
roads, 3,177;  total.  34,956.  Thus  the  extent  of  the  state  railroads 
is  almost  exactly  10  times  that  of  the  others.  About  two-thirds  of 
the  state  railroads  are  included  in  the  Prussian  Hessian  system, 
wo"Vked  under  the  direction  of  the  Prussian  Ministry  of  Public 
Works.  Of  the  whole  German  mileage  1.257  miles  are  narrow  gage 
lines,  and  only  20,743  miles  are  worked  as  main  lines  (Haupt- 
bahnen).  The  others  are  not  subject  in  all  respects  to  the  same 
regulations. 
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A   New   Crank  Shaft   Forming    Machine. 


The  accompanying  illustrations  show  a  new  crank  shaft  foim- 
ing  machine  made  by  the  Espen-Lucas  Machine  Works,  Philadelphia, 
Pa.  This  machine  has  but  recently  been  placed  on  the  market 
and  as  far  as  we  know  it  presents  a  radical  departure  in  the 
method  usually  followed  in  doing  this  class  of  work.  Crank  shafts 
were  formerly  made  by  drilling  holes  across  the  web  of  the  crank 
forging  and  then  cold-sawing  to  meet  the  holes  and  breaking  out 
the  piece  from  the  throw.  It  was  then  necessary  to  center  the 
pin  and  shaft  and  balance  the  forging  in  the  lathe  so  that  the 
pin  could  be  turned.  To  finish  the  cheeks  of  the  crank  a  milling 
machine  was  generally  used.  With  the  machine  shown  in  the  illus- 
tration the  crank  shaft  is  placed  as  shown  and  is  turned  up  from 
the  rough  blank.  The  crank  shaft  shown  in  the  machine  was  turned 
up  in  1  hr.  and  30  min.  This  remarkably  fast  time  is  largely  due 
to  the  fact  that  the  crank  was  held  vertically  in  the  machine, 
thus  preventing  the  rise  and  fall  of  the  heavy  crank  portion  which 
has  to  be  contended  with  when  the  forging  is  placed  in  a  hori- 
zontal position  as  in  a  lathe.  The  machine  is  fitted  with  a  uni- 
versal vise  for  roughing  out  and  with  a  stationary  vise  for  finish- 
ing the  crank  shaft.  The  vises  are  readily  adjusted  to  different 
sizes  of  crank  shafts  by  means  of  a  scale  on  the  table  which  shows 
the  different  settings  for  different  throws  and  sizes  of  cranks.  The 
machine  shown  can  rough  out  and  finish  crank  shafts  having  a 
20-in.  throw  or  smaller.  Fig.  1  shows  the  machine  roughing  out 
the  throw.  The  size  of  the  tool  shown  is  2'i  in.  wide.  Fig.  2 
shows  the  machine  turning  and  finishing  the  outside  of  the  cheeks 


the  burdens  of  your  brother  despatchers  of  anteljellum  times,  who 
handled  trains  across  two  states  with  train  sheets  of  this  kind? 

As  to  train  order  forms,  they  were  of  the  kind  known  as 
"single,"  and  were  as  varied  as  the  leaves  of  a  forest.  But  what 
else  could  be  e.xpected  when  it  is  remembered  that  many  of  the 
train  despatchers  of  those  times  were  advanced  from  the  position 
of  "cub"  in  some  small  office,  without  any  knowledge  whatever 
as  to  how  trains  were  moved  on  any  road  but  their  own  and  who 
had  seldom  passed  beyond  the  confines  of  their  native  state?  In 
this  respect,  a  similar  condition  exists  to-day  in  a  great  many 
parts  of  the  country.  A  college  that  can  fully  exemplify  practical 
railroading,  at  least  so  far  as  the  rights  of  trains  is  concerned, 
is  the  crying  need  of  the  hour.  A  valuable  adjunct  to  such  a  place 
of  learning  would  be  a  museum  containing  improper  train  orders, 
imp'ossible  train  sheets,  and  ambiguous  train  rules.  The  walls 
might  be  enlivened  with  a  few  paintings,  done  infernally,  illustrat- 
ing the  probable  fate  of  the  train  despatcher  who  persisted  in  is- 
suing improper  and  lengthy  orders,  and  stopped  trains  unneces- 
sarily on  heavy  grades  to  receive  them.  Enginemen  who  habitually 
whistled  contrary  to  rule  should  also  be  warned  of  their  impend- 
ing fate — if  indeed,  there  is  any  modern  Dante  who  could  conceive 
anything  diabolical  enough. 

But  let  us  not  waste  all  our  pity  on  tbnose  who  have  made 
their  record  and  "lain  down  in  their  last  sleep,"  for,  possibly,  per- 
fection has  not  yet  been  reached,  although  it  is  difficult  to  con- 
vince blind  adherents  of  the  standard  code,  among  whom  I  desire 
to  qualifiedly  cast  my  lot.  that  such  is  not  the  case.  Picking  up 
a    late    time-table    of   one    of   our    great    western    systems    I    find    a 


Fig-  2. 
A    New   Crank-Shaft    Forming    Machine. 


of  the  crank  and  Fig.  3  shows  the  machine  finishing  the 
sides  of  the  cheeks.  The  machine  is  fitted  with  automatic  feeds 
in  all  directions  and  is  extremely  powerful,  the  gears  being  of 
hammered  crucible  steel,  and  the  bearings  lined  with  bronze.  The 
total  weight  of  the  machine  is  about  20.000  lbs. 


Needed  Changes  In  the  Standard  Code. 


ny    It.    W.    FORMAX. 

Not  a  great  many  years  ago  a  railroad  which  was  owned  and 
operated  by  a  state  issued  a  time-table  in  pamphlet  form,  show- 
ing only  one  train  on  each  page.  Immunity  from  accident  must 
have  been  due  to  long  familiarity  of  its  employees  with  the  road, 
as  a  stranger  would  have  found  it  a  task  to  safely  move  an  in- 
ferior train  over  -that  road  under  a  time-table  so  difficult  to  check. 
Extra  trains  must  have  been  the  exception,  as,  before  permitting 
one  to  start,  the  rules  required  advance  notice  to  be  given  by  in- 
structing some  regular  train  to  carry  a  warning  signal.  There 
were  many  other  rules  which,  now  that  we  have  the  standard 
code,  seem  unsafe,  or  at  best  very  clumsily  worded.  At  least  one 
despatcher's  sheet  on  that  road  was  unique;  there  were  two  rows 
of  stations  printed  in  reverse  order  in  the  center.  When  Nos.  1 
and  2  started  out  on  their  runs  their  departing  time  was  placed 
at  the  top  of  the  sheet  and  their  peregrinations  were  followed 
downward  on  both  sides.  You  train  despatchers  of  this  decade 
who  are  waxing  fat  and  opulent  in  your  easy  chairs,  with  a  mere 
bagatelle  of  some  75  trains  a  day  to  care  for  on  about  a  hundred 
and  fifty  miles  of  single  track,  how  would  you  like  to  have  borne 


rule  to  the  effect  that  when  a  delayed  train  is  overtaken  at  a 
blind  siding  by  a  train  moving  in  the  same  direction,  it  shall  re- 
quire such  train  to  get  it  out  by  displaying  signals  for  it  to  the 
next  open  telegraph  office.  Should  the  train  thus  impressed  already 
have  signals  up  for  a  following  section,  it  is  likely  a  collision  would 
result,  if  the  rule  were  to  be  obeyed  literally,  for  to  have  two 
second  sections  of  No.  1  running  on  the  road  at  the  same  time 
and  within  the  same  territory  is  inviting  disaster.  Should  the  at- 
tention of  the  officials  of  that  road  be  called  to  the  inconsistency 
of  the  rule  it  is  probable  that  they  would  reply  that  everyone 
knew  what  was  intended,  and  that  it  had  been  in  effect  for  years 
without  anything  serious  resulting.  The  fact  that  nothing  in  the 
way  of  an  accident  has  resulted  from  its  being  printed  on  their 
time-table  is  not  because  the  rule  is  sate,  but  because  the  men 
on  that  road  are  too  intelligent  to  obey  the  rule,  knowing  it  to 
be  both  unsafe  and  often  impracticable.  Another  road  in  the  same 
locality  has  a  flagging  rule  which  provides  that  when  a  pas- 
senger train  is  due  within  ten  minutes  the  flagman  must  not  re- 
turn to  his  train  when  called  in  by  the  whistle  of  his  engine,  but 
must  wait  until  the  passenger  train  referred  to  arrives.  Should 
such  first  class  train  break  down,  be  held  for  a  connection,  or 
be  annulled,  the  flagman  would  be  kept  out  some  time.  It  is  hoped 
that  he  does  not  neglect  to  take  a  lunch  and  a  blanket  whenever 
he  goes  back  to  protect  his  train.  Charitably  disposed  officials 
ought  to  at  least  accord  him  the  privilege  of  riding  in  on  a  freight 
train.  Provisions  of  this  kind  are  not  to  be  found  in  the  standard 
code,  but  often  are  added  to  such  rules  when  the  code  is  adopted. 
All   such   inconsistent   rules   are   "explained."     But  what  sense   in 
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making  rules  and  then  sending  a  man  over  the  road  to  tell  em- 
ployees what  shall  be  understood  under  them?  It  is  entirely  pos- 
sible to  draft  rules  that  can  be  fully  comprehended  at  a  glance, 
and  cannot  be  misunderstood.  e.\cept,  possibly,  the  rule  concerning 
time-tablo  changes. 

But  even  dismissing  such  vagaries  as  those  mentioned  do 
we  find  ourselves  emancipated  from  past  inconsistencies  by  a  strict 
adherence  to  the  present  standard  code?  It  was  put  into  effect  some 
17  years  ago  and,  after  a  test  of  about  ten  years,  was  revised, 
and  the  revision  was  thought  to  have  been  so  scientifically  worded 
that  a  flaw  could  not  be  found  in  it.  At  present  this  revision  is 
being  again  worked  over  with  a  view  to  changing  some  of  the 
rules  and  forms  which  have  been  found  faulty  in  clearness  or  in 
substance,  even  after  having  been  most  patiently  pored  over  a  sec- 
ond time.  The  query  now  is.  will  the  forthcoming  revision  be  so 
perfect  that  it  will  endure  for  a  long  term  of  years;  will  the 
committee,  even  at  the  expense  of  a  few  thousand  more  words, 
so  fully  explain  everything  that  no  questions  need  hereafter  be 
asked;  so  the  duty  of  examiners  will  be  confined  to  simply  exam- 
ining prospective  employees  to  ascertain  if  they  have  read  their 
books? 

The  first  step  to  be  taken  by  those  who  contemplate  offering 
suggestions  would  seem  to  be  a  dissection  of  the  present  code  to 
learn  if  it  is  fully  understood;  whether  it  is  sound  theoretically 
and  technically;  and  if  any  part  of  it  has  failed  to  stand  the 
test  in  actual  operation.  That  the  rules  in  the  main  are  based  on 
correct  theories  is  generally  admitted,  but  that  they  are  entirely 
so,  or  so  w'orded  that  anyone  concerned  can  get  at  their  exact 
meaning  and  can  find  sufficient  information  to  always  guide  them, 
has  not  been  found  to  be  true,  at  least  not  within  my  experience. 
Ask  almost  anyone  what  "train  order"  means  in  Rule  82  and  a 
half  dozen  different  explanations  will  be  forthcoming,  hardly  any 
of  them  in  accord  with  the  views  of  the  men  who  made  the  rule. 
Snags  bob  up  before  passing  the  second  definition.  It  says  a 
regular  train  may  consist  of  sections.  How  can  a  train,  neces- 
sarily a  sing'.e,  inseparable  unit,  be  split  up  into  several  sections? 
I'nquestionabiy  the  committee  had  "schedule"  in  mind  here,  as  well 
as  in  Rule  20;  but  why  not  have  the  literal  wording  of  the  rule 
correct?  Why  depend  on  the  explanations  of  a  board  of  examiners? 
Why  refer  at  all  to  sections  in  this  definition?  They  are  fully  pro- 
vided for  in  the  definition  covering  them.  I  am  reminded  of  the 
farmer  who  attended  a  populist  meeting  in  Kansas  years  ago.  He 
looked  wise  a 'long  time  and  then  protested.  He  said:  "I  do  not 
know  what  you  mean,  but  I  do  know  what  you  are  saying,  and 
1  am  on  my  feet  to  say  that  I  can't  get  it  through  my  head." 
Until  a  definition  is  provided  covering  "precedence"  it  must  be 
admitted  that  when  one  train  is  scheduled  to  pass  another  of  the 
same  class  it  does  so  without  a  governing  rule,  as  the  words  "right. 
class  or  direction"  do  not  furnish  such  authority.  Another  grave 
inconsistency  in  the  present  rules  is  in  the  treatment  of  extra  trains. 
Throughout  they  are  held  to  be  as  of  inferior  class  to  regular 
trains;  if  classified  at  all  this  must  be  so,  else  we  are  confronted 
with  a  condition  involving  at  least  technical  collisions  in  many 
of  the  rules.  But  extra  trains  never  should  have  been  and  never 
can  be  regarded  as  of  any  class  whatever,  since,  by  the  same 
rules,  only  timetable  trains  may  enjoy  that  distinction.  The  sooner 
this  fact  is  admitted  and  remedied  the  better  it  will  be  all  around. 
The  present  code  fails  to  say  how  many  minutes  an  extra  shall 
clear  a  regular  train  in  the  opposite  direction;  it  merely  says 
that  extras  must  clear  regular  trains  as  required  by  rule.  A  search 
of  the  rules  does  not  reveal  one  relating  to  such  movements.  Such 
rules  as  14  (kl,  81,  89,  94,  96,  etc..  must  be  revised  to  clearly  pro- 
vide for  e.xtra  trains  before  the  code  can  be  considered  perfect, 
so  far  as  it  affects  them.  Even  our  old  standby.  Rule  106,  seems 
to  need  a  little  bracing  up,  as  the  words  "doubt  or  uncertainty"  are 
closely  related  as  to  meaning. 

In  the  matter  of  safe  clearance  between  trains,  I  seem  to  occupy 
the  unique  but  undesirable  position  of  the  twelfth  juryman;  no  one 
will  agree  with  me  that  it  is  necessary  to  require  the  i  iferior 
train  to  clear  the  superior  train  of  the  same  class  a  given  number 
of  minutes;  but  so  long  as  my  arm  has  power  to  move  a  pencil 
over  paper,  or  my  tongue  can  articulate.  I  shall  be  found  at  the 
old  stand,  pleading  for  a  clearance  of  at  least  two  minutes  between 
such  trains.  Question  almost  anyone  as  to  the  .safety  of  the  pres- 
ent practice  and  it  will  develop  that,  taken  in  connection  w-ith 
Rule  90.  it  is  his  conviction  that  Rule  88  is  entirely  safe.  Rule 
90  may  be.  depended  upon  to  partly  safeguard  Rule  88  when  the 
superior  train  of  the  same  class  is  on  time  and  there  is  but  one 
inferior  train  of  that  class  due  to  be  on  the  road;  but  what  if 
the  superior  train  should  be  an  hour  late  and  this  much  of  its 
time  is  given  to  the  inferior  train  of  the  same  class  to  move  it 
beyond  its  schedule  meeting  station?  We  then  have  a  mental  pic- 
ture of  the  somewhat  alarming  specter  of  a  belated  passenger  train 
speeding  past  stations  at  the  rate  of  50  miles  an  hour,  while  its 
companion  train  in  the  opposite  direction  is  moving  against  it  with 
only  the  requirement  that  it  shall  clear  its  time-table  time;  and 
with  the  further  risk  of  the  time  of  the  watches  of  the  two  trains 


being  (as  allowed  by  these  rules)  a  minute  apart.  Should  the  train 
start  out  on  its  trip  against  overdue  inferior  trains  of  the  same 
class,  the  situation  is  all  the  more  unsafe.  If  Rule  90  was  ever 
intended  to  make  a  safe  provision  for  such  contingencies  it  fails 
miserably,  as  anyone  who  cares  to  study  it  will  learn.  It  should 
be  changed  to  read  that  until  all  overdue  inferior  trains  of  the 
same  class  are  met,  the  superior  train  must  be  prepared  to  stop 
at  all  stations.  I  am  well  aware  that  the  code  allows  companies 
to  require  the  inferior  train  to  clear  the  superior  train  of  the  same 
class  five  minutes,  and  superior  class  trains  ten  minutes,  but  as 
this  greatly  hampers  trains  on  single  track,  most  companies  ac- 
cept the  rules  as  they  come  to  them,  believing,  evidently,  that 
there  is  strength  in  numbers.  Possibly  there  may  be — in  the  courts; 
but  we  are  dealing  with  trains  which  must  remain  on  the  rails, 
or,  through  just  such  rules,  land  in  the  ditch.  It  will  not  be  con- 
tended that  trains  cannot  be  operated  under  rules  providing  a 
clearance  of  two  minutes  in  the  case  of  trains  of  the  same  class, 
and  five  minutes  between  an  inferior  and  a  superior  class  train. 
If  time  is  so  fast  that  the  inferior  train  cannot  make  its  meeting 
point  and  clear  two  minutes,  it  is  generally  too  fast  to  permit 
it  to  try  to  make  such  station  at  all,  without  the  assistance  of  the 
train  despatcher. 

Some  other  defects  in  the  rules  are,  failure  to  provide  a  way 
for  an  operator  to  send  a  "19"  order  to  a  train  which  is  far  away 
on  a  long  siding;  insuring  an  engineman  receiving  all  the  orders 
delivered  to  his  conductor  by  the  operator,  by  show-ing  their  indi- 
vidual numbers  on  the  clearance  card;  imperfect  wording  of  such 
rules  as  82.  93,  95.  99,  206,  218,  220,  221  and  222,  in  addition  to 
those  already  referred  to;  using  the  word  "annulled"  in  Form  F 
when  a  train  is  not  annulled  and  where  the  word  "discontinued" 
would  more  clearly  express  the  desired  movement;  and  failure  to 
provide   the  despatcher  with  enough  train-order  examples. 

Read  each  rule  for  yourself,  not  as  it  may  have  been  explained, 
but  as  it  can  be  understood  by  those  who  understand  only  fairly 
well  this  language  we  speak,  and  then  apply  your  knowledge  to 
the  practical  operation  of  a  railroad,  and  what  is  your  verdict? 
Are  the  rules  all  sufficient? 

Journals  published  in  the  interest  of  railroad  men  cannot  do 
them  a  greater  service  during  the  next  five  months  than  by  in- 
viting a  full  discussion  of  this  important  subject.  It  is  likely  that 
the  Train  Rule  Committee  will  submit  a  revision  for  adoption 
when  the  American  Railway  Association  convenes  next  April,  and 
if  those  who  are  interested  in  good  rules  allow  this  opportunity 
to  slip  by,  as  was  the  case  the  last  time  the  rules  were  gener- 
ally revised,  they  cannot  complain  if  the  forthcoming  revision  does 
not  fully  provide  for  every  condition.  The  committee  is  composed 
of  busy  men  who  have  other,  duties,  and  even  if  this  were  not 
true,  they  cannot  be  expected  to  discover  every  possible  weakness 
or  deficiency  that  may  have  developed  throughout  the  United  States. 
And  HO  one  should  hold  back  because  at  some  time  in  the  past  he 
may  have  expressed  an  opinion  which  has  since  been  found  to  be 
wrong.  Let  us  frankly  admit  that  we  were  wrong  then,  and  start 
out  in  our  new  light. 


Foreign  Railroad  Notes. 


Hermann  Rumschottel.  a  Berlin  engineer,  has  been  appointed 
expert  and  agent  of  the  Japanese  State  Railroads  in  Germany,  and 
will  collect  information  for  them  and  represent  them  in  contracts 
for  materials,  etc.  Heretofore  the  Japanese  railroads  have  had 
such  an  agent  in  London  only. 


On  account  of  the  heat  in  India  the  passenger  cars  have  double 
roofs,  the  one  from  2io  to  8  in.  above  the  other;  and  the  upper 
roof  is  continued  down  the  sides  of  the  car  about  28  in.,  forming, 
as  it  were,  an  awning  over  the  upper  part  of  the  windows.  Another 
peculiarity  of  first  and  second-class  cars  is  a  servants'  compartment 
at  each  end.  as  almost  every  European  passenger  takes  at  least  one 
servant  with  him. 


October  2  last  the  Bavarian  State  Railroad  authorities  reduced 
the  time  for  a  day's  work  in  the  railroad  shops  from  9\-j  to  9 
hours.  This  example  was-  followed  in  Wurtemberg.  and  also  in 
Baden,  where,  however,  the  working  day  was  already  9V4  hours. 
The  workmen's  representatives  were  consulted  as  to- whether  the 
time  should  be  taken  from  the  forenoon  or  the  afternoon,  and 
whether  the  morning  should  be  lengthened. 


An  investigation  of  railroad  rates  in  Spain  is  under  way,  under 
the  direction  of  the  Jlinister  of  Public  Works,  Count  Romanones. 
which  will  call  for  testimony  from  the  railroads  and  the  various 
commercial  organizations  supposed  to  represent  the  interests  of  the 
patrons  of  the  railroads.  All  the  latter  have  commissioned  an 
official  of  one  of  the  companies,  with  the  very  Spanish  name  of 
Senor  Gustav  Bauer,  to  represent  them  in  the  Inquiry,  for  which 
no  less  than  21  committees  and  sub-committees  have  been  appointed. 
Rates  are  high  in  Spain,  but  profits  are  small. 
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Feidat,  November  10,  1905. 


The  railroads  which  last  week  remonstrated  against  being  re- 
quired by  law  to  use  air-brakes  on  at  least  three-fourths  of  the 
cars  In  every  freight  train  gave  a  striking  picture  of  the  dif- 
ficulties which  the  present  tremendous  rush  of  freight  has  Imposed 
on  most  of  the  big  roads  of  the  country.  Yards  everywhere  are 
crowded,  and  every  additional  switch  to  get  air  cars  to  the  front 
part  of  a  train  helps  to  limit  the  capacity  of  the  yard  and  thus 
to  delay  freight,  inconvenience  shippers  and  inflict  losses 
on  consignees.  '  New  cars  cannot  be  had  as  fast  as  they  are 
needed,  and  old  cars,  which  the  owners  had  hoped  to  keep  out 
of  main  line  service,  have  to  be  kept  in  commission.  A  company 
which  wants  to  enlarge  Its  yards  is  unable  to  find  contractors  with 
equipment  to  do  the  grading.  Whatever  fault  may  be  chargeable 
to  the  railroads  by  reason  of  their  failure  to  put  air-brakes  on 
old  cars,  there  can  be  no  question  that  in  the  present  situation 
it  is  important  to  keep  in  service  every  car  that  can  carry  freight. 
The  method  of  doing  this  with  the  highest  degree  of  safety  was 
not  touched  on  at  the  hearing;  the  roads  were  so  busy  arguing 
against  a  legal  requirement  that  they  forgot  to  emphasize  the  need 
of  the  self-imposition  of  the  same  requirement,  regardless  of  the 
law — the  requirement  to  use  as  many  air-brakes  as  possible  on 
every  train.  The  more  air-brakes  used,  the  less  the  danger  of 
damage  from  break-in-twos  and  from  shocks  in  ordinary  service. 
The  danger  from  these  causes  is  uncertain,  yet  on  double-track  and 
four-track  roads  It  Is  potentially  one  of  the  worst  to  which  the 
lives  of  passengers  are  subject;  for  a  comparatively  mild  shock 
may  throw  a  car  body  Immediately  in  front  of  the  fastest  express 
train.  Clearly,  it  is  a  duty,  so  long  as  non-air  cars  must  be  used. 
to  run  them  at  moderate  speeds  and  to  restrict  their  use  as  far 
as  possible  to  single-track  lines  and  lines  on  which  passenger  traflic 
Is  lightest.  The  Commission  might  well  prescribe  a  higher  per- 
centage of  air  in  trains  on  lines  of  heavy  traffic  than  on  those 
branches,  referred  to  at  the  hearing,  on  which  heavy  cars  cannot 
be  run.  The  suggestion  of  Mr.  E.  E.  Clark  that  the  Commission 
should  issue  an  order  with  the  date  far  enough  ahead  to  make 
reasonable  a  100  per  cent,  requirement  is  impracticable  (if  the 
law  be   strictly   construed),   and   Mr.    Clark  no   doubt   will   on   re- 


flection so  decide.  With  .everything  in  perfect  order,  as  In  pas- 
senger-train service,  all  the  cars  in  a  train,  if  equipped,  can  be 
used;  but  why,  after  a  50-car  freight  train  (all  equipped)  Is  made 
up,  should  the  conductor  be  required  to  delay  his  own  and  per- 
haps other  trains  while  he  sets  out  two  or  three  cars  on  which  the 
air-brake  apparatus  is  found  to  be  out  of  order?  The  risk  of  danger 
fi-om  the  presence  of  those  cars  in  the  train  would  be  too  small  to 
warrant  the  delay. 


■I  cannot  retrain  from  saying  that  John  F.  Wallace  is  a  man  in  every 
sense  of  tte  word.  After  the  unsparing  manner  in  which  Secretary  Taft 
handled  him  when  he  resigned  last  June  I  surely  would  never  have  thought  lie 
or  any  other  man  in  like  circumstances  would  act  so  magnanimously.  He  is 
a  man  of  rare  patriotism   and   the  finest  moral   timber." 

This  is  a  statement  made  last  week  by  a  member  of  the  Ad- 
visory Board  of  Panama  Canal  Engineers,  and  is  repeated  here, 
not  because  Mr.  Wallace  needs  rehabilitation  among  those  who 
know  his  record,  but  because  he  has  been  ignorantly  abused,  and 
also  a  principle  is  involved.  When,  last  summer,  he  resigned 
his  position  as  Chief  Engineer  of  the  Panama  Canal  Commission, 
his  motive  was  Impugned  by  two  of  the  most  important  members 
of  this  government,  and  their  condemnation  In  language  unworthy 
of  high  officers  was  printed  by  newspapers  generally.  He  was 
accused  of  a  lack  of  patriotism,  of  "deserting  an  army  drawn  up 
in  battle  line  before  an  enemy."  But  the  enemy  in  this  case  was 
simply  a  difficult  engineering  problem,  and  his  army  had  already, 
been  made  by  him  ready  for  battle,  inasmuch  as  he  had  com- 
pleted an  organization,  fully  competent  for  its  task— so  efficient,  in- 
deed, that  he  modestly  believed  his  loss  would  not  be  felt.  In  that 
plague-stricken  region  the  Sanitary  Department  had  accomplished 
little.  He  was  stricken  with  fever  and  fully  warned  that  his  con- 
stitution was  such  that  he  could  not  live  if  he  stayed.  To  live 
there,  with  the  reward  of  great  honor. and  high  pay,  was  attractive. 
To  stay  a  little  longer  and  die,  accomplishing  nothing,  was  not  at- 
tractive. The  engineer  has  a  right  to  life  and  liberty.  In  civil 
service  or  In  corporation  service  he  may  honorably  resign  at  any 
time  If  his.  record  is  clean.  Mr.  Wallace's  record  was  not  only 
clean,  it  was  distinguished,  and  the  occasion  for  the  tribute  printed 
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above  is  the  aid  wliich  he  is  now  giving,  freely  and  patriotically 
to  the  Advisory  Board  in  studying  out  the  problems  involved  in 
making  the  Panama  Canal  a  sea-level  canal. 


"The  Track  of  the  Future,"  an  editorial  in  these  columns  several 
months  ago  (May  19,  page  513),  forecasted  the  form  of  rail  sup- 
port the  railroads  will  adopt  as  a  substitute  for  the  wooden  cross- 
tie  system  when  these  ties  become  too  scarce  or  costly,  and  ex- 
pressed the  belief  that  it  would  be  a  longitudinal,  continuous-bearing 
system  composed  of  concrete  beams  on  suitably  disposed  ballast  for 
a  foundation  and  rolled  steel  I-beams  to  carry  the  rails.  We  showed 
last  week,  page  426,  a  design  of  permanent  roadway  for  steam  roads 
proposed  by  a  well-known  engineer,  which  in  essential  features  is  in 
agreement  with  the  ideas  above  outlined.  Instead  of  parallel  concrete 
beams  under  the  rails.  Mr.  Schaub,  whose  scheme  was  first  formu- 
lated several  years  ago,  uses  a  single  wide  slab  of  reinforced  con- 
crete resting  on  a  foundation  of  rubble  concrete  instead  of  ballast. 
This  structure  is  rigid  enough  not  to  require  longitudinal  steel 
beams  for  rail  support,  the  rails  being  secured  to  timbers  bolted  to 
the  concrete.  The  previous  article  said  that  "it  seems  to  be 
generally  conceded  that  if  some  satisfactory  form  of  longitudinal 
continuous  support  could  be  devised,  the  cost  of  which  would  com- 
pare favorably  with  the  cross-tie  system,  it  would  meet  with  a 
prompt  and  hearty  reception."  Mr.  Schaub's  design,  according  to  his 
estimate,  would  cost  about  $14,000  a  mile,  which  is  rather  more  than 
double  the  cost  of  present  first-class  construction.  It  was  further 
said  in  the  editorial  before  mentioned  that  the  time  may  come 
when  this  cost  consideration  may  become  of  less  relative  import- 
ance, and  when  difference  in  first  cost  may  be  offset  by  economies 
in  the  cost  of  maintaining  track  and  equipment,  due  to  better  perma- 
nent way.  The  average  yearly  expenditure  for  track  maintenance 
for  all  railroads  has  increased  50  per  cent,  in  seven  or  eight  years, 
the  last  available  figures  of  the  Interstate  Commerce  Commission 
showing  that  it  costs  to-day  on  an  average  $900  a  year  per  mile  of 
track  for  renewals  of  ties  and  rails  and  repairs  to  roadway,  or  a 
total  of  ISS  million  dollars,  about  15  per  cent,  of  the  total  operat- 
ing expense;  the  figure  for  rails  being  $17,395,000;  for  ties,  $31,- 
213,000.  and  for  roadway  repairs,  $139,213,000.  But  while  the  average 
for  all  roads  is  $900  a  mile,  in  those  sections  where  we  find  the 
densest  traffic  and  the  best  examples  of  present  track,  this  figure  will 
reach  $1,200  to  $1,500.  It  is  only  for  such  lines,  where  the  density 
of  traffic  and  large  expenditures  per  unit  of  track  for  maintenance 
would  justify  the  consideration,  that  this  permanent  roadway  is 
proposed. 


An  interesting  light  is  thrown  on  the  value  of  shop  improve- 
ments by^  extracts  from  recent  annual  reports  of  two  widely  sep- 
arated railroads.     The  Mexican  Central  report  says: 

"The  operating  expenses  show  a  decrease  tor  the  year  ot  ?2, 020,696,  Mex- 
ican currency,    brought    about   largely   by  economies  made   possible  with  new 
and  economical  locomotive  and  car  shops,  increased  equipment  of  larger  loco- 
motives and  freight  cars  and  improvements  to  track  and  structures," 
The  report  of  the  Boston  &  Maine  says: 

"The  Boston  &  Maine  has  not  in  recent  years  possessed  repair  shops  of 
such  modern  and  up-to-date  capacity  as  would  enable  the  necessary  locomo- 
tive repairs  to  be  made  within  a  reasonable  minimum  of  either  time  or  cost. 
This  lack  of  needed  facilities  has,  during  the  last  three  or  four  years,  become 
so  acute  that  some  of  the  locomotive  repair  work  has  been  done  at  outside 
shops.  Many  locomotives  have  been  kept  too  long  out  ot  needed  service  dur- 
ing the  winter  season  while  waiting  their  turn  in  the  already  overcrowded 
shops." 

The  relative  value  of  adequate  repair  shops  to  other  improve- 
ments is  too  often  underestimated.  The  repairs  and  maintenance 
of  equipment  represent  from  16  per  cent,  to  30  per  cent,  of  the 
total  operating  expenses  as  will  be  seen  from  the  following  table: 

Maintenance  of  Operating  ex- 

.'^""Z'- ,  equipment.  penses.                       Ratio. 

Chesapeake  &  Ohio $4,077,943  $1.3.2.-i0.n6ti  :;0..S  per  cent. 

Norfolk  &  Western   3,917,268  14,614  4.'!-t  -'6  7 

Lehigh  Valley    4.894,260  18.920. 701  2.')  S 

Pennsylvania    19,753,56.S  81.802  9.S.S  "4  1 

Lake  Shore 4,340,230  21.627.046  20  0 

Mexican  Central    3,309,721  17  .lOO  176  18  7 

Chic.  Mil.  &  St.  Paul 3,181.586  .•?2.294'.im  l&.Ci 

About  90  per  cent,  of  the  cost  of  maintenance  of  equipment 
can  be  charged  directly  to  repairs  of  cars  and  locomotives.  Assum- 
ing that  half  the  cost  of  these  repairs  is  not  affected  by  any  improve- 
ments in  shop  methods  or  tools  we  have  about  11  per  cent,  of  the 
operating  expenses  on  which  to  effect  a  possible  saving  by  put- 
ting into  use  modern  shop  tools  and  facilities.  It  is  a  conservative 
estimate  to  say  that  a  modern  shop  with  electric  cranes,  individual 
motor  driven  machines  using  high-speed  steel  tools  and  good  shop 
management  will  show  a  saving  ot  25  per  cent,  over  an  old  shop 
of  similar  size  or  capacity.     That  is  to  say,  nearly  3  per  cent,  of 


the  whole  operating  expense  may  be  so  saved.  Railroads  do  not 
hesitate  to  spend  mahy  millions  every  year  in  new  locomotives 
of  higher  power,  larger  freight  cars,  new  terminals,  grade  improve- 
ments and  similar  projects  which  produce  only  a  fraction  of  the 
saving  which  might  be  had  by  the  judicious  expenditure  of  a  less 
sum  on  their  shop  facilities.  Good  shops  pay  big  returns  on  the 
investment. 


TWO  STATISTICAL  TESTS. 


Two  statistical  tests  of  conditions  and  processes  in  American 
steam  railroads  and  of  electric  railroads  are  worth  their  passing 
attention.  One  is  the  capitalization  of  the  steam  roads  of  the 
country  in  stock  and  bonded  debt,  and  its  changes  during  the 
last  four  years.  The  second  test  is  found  in  the  official  returns  for 
the  past  year  of  the  Connecticut  electric  roads  as  printed  in  the 
newspapers  of  that  State  in  advance  of  the  regular  volume  of  the 
State  Railroad  Commission.  Both  tests  throw  light  on  somewhat 
different  subjects,  and  from  somewhat  different  directions.  But  both 
are  significant  of  one  railroad — and  railway — times  and  methods. 

Annexed  is  the  table  showing  the  capilal  stock  and  bonded  debt 
per  mile  of  steam  railroad  operated  in  the  United  States  during  the 
last  five  years: 


-Per  mile- 


Capital  stock.  Bonded  debt. 

19U0 .f;W,203  S29.967 

1901 :-!0.321  .'JO. 811 


-Per  mile 


Capital  stock.  Bonded  deb. 
.      ,'|;30.719  $32,494 

30.686  35,418 


Thus  during  four  years  when  the  stock  capitalization  of  Ameri- 
can steam  railroads  per  mile  remained  practically  stationary,  and, 
in  fact,  slightly  decreased  during  the  year  1904,  the  bonded  debt 
ran  up  $5,451  per  mile,  or  about  18  per  cent.  It  proves  rather  strik- 
ingly that  we  are  in  a  "bond  period"  of  railroad  construction — dur- 
ing the  four  years  there  is  an  increase  of  18,912  in  mileage  operated 
— and  probably,  to  an  even  greater  extent,  in  a  "bond  period"  of 
railroad  financing  of  old  railroad  properties.  The  two  classes  of 
bonding  obviously  cannot  be  separated  in  the  general  returns.  If 
they  could  they  might  supply  some  features  of  absolute  as  well  as 
comparative  interest. 

The  reasons  for  the  growth  of  railroad  bonding  can  easily 
enough  be  found,  and  have  been  conspicuous  in  latter-day  financing 
of  American  railroads.  The  low  bond  interest  rate  of  solid  Ameri- 
can railroad  companies  has  been  a  steady  and  forceful  incentive  to 
the  issue  of  that  class  of  security  to  pay  for  improvements  and 
extensions.  While  shareholders  may,  in  some  cases,  look  at  it 
somewhat  askance,  in  general  it  conforms  with  sound  financing 
both  from  the  viewpoint  of  stockholder  and  the  public.  To  another 
category  belongs  the  invention  of  extinguishing  stock  by  bonds 
through  the  device  of  the  "holding  company,"  which  has  been  char- 
acteristic of  the  four-year  period.  It  is  no  small  factor  in  the 
stationary  stock  mileage  and  the  waxing  bond  mileage. 

The  second  test  from  returns,  to  which  we  have  referred,  is 
of  value  as  indicating  what  may  be  called  the  "natural"  growth 
of  electric  railway  earnings  in  a  fairly  typical  Eastern  State, 
Connecticut,  which  contains  somewhat  more  than  700  miles  of  elec- 
tric lines.  There  are  no  long  distance  lines,  exactly  speaking,  but 
every  other  class — urban,  suburban  and  cross-country — is  repre- 
sented. The  advance  returns  show  very  generally  increased  earn- 
ings, gross  and  net.  Thus  the  Hartford  system,  with  97  miles  of 
track,  returns  an  increase  of  gross  earnings  from  operation  of  $64.- 
638.  or  $32,839  net  more  than  in  the  previous  year.  The  Con- 
necticut Railway  &  Lighting  Company,  with  171  miles,  shows  an 
increase  in  gross  from  $1,243,107  to  $1,420,093.  and  in  net  from 
$404,564  to  $582,477.  The  Consolidated  Railway  Company,  with 
much  larger  properties  in  the  state  than  the  corporation  just 
named,  has  during  the  year  so  changed  as  to  prevent  exac;  com- 
parison of  the  returns.  But  the  figures  indicate  a  large  increase, 
both  in  gross  and  net.  Of  the  independent  railway  companies  of  the 
state,  with  completed  properties,  ten  in  number,  all  but  two  show 
additions  to  the  surplus  in  their  balance  sheets.  All  this  has  come 
to  pass,  too,  without  any  important  additions  to  the  electric  rail- 
way system  of  the  state,  and  with  nothing,  or  next  to  nothing,  to  be 
credited  to  "novelty"  traffic.  It  fairly  represents  a  general  ten- 
dency in  a  pretty  nighly  populated  commonwealth,  and.  apparently, 
with  nothing  ahead  to  check  it.  except   industrial  depression. 

The  two  statistical  tests,  in  two  Qifferent  branches  of  trans- 
portation, are,  we  repeat,  not  strictly  cognate  and  relate  to  some- 
what divergent  elements.  But,  besides  being  synchronous,  it  Is 
not  amiss  now  and  then  to  measure  well-observed  tendencies  of 
rail  transportation  by  the  exactitudes  of  statistical  returns. 


November  10, 1905. 
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A    DEEP    WATERWAY    FROM    THE    GREAT  LAKFS  TO    THE 
MISSISSIPPI   RIVER, 


At  the  coming  session  of  Congress  tlie  fate  of  the  project  to  build 
a  deep  waterway  from  the  Great  Lakes  to  the  Mississippi  river  will 
probably  be  decided.  Throughout  the  central  west  the  scheme,  which 
involves  the  utilization  of  the  Chicago  drainage  canal  and  consid- 
erable portions  of  the  Des  Plaines  and  Illinois  rivers,  has  been  per- 
sistently agitated  by  commercial  and  other  associations  for  several 
years;  but  so  quietly  has  the  matter  proceeded  that  comparatively 
few  outside  of  the  districts  through  which  the  canal  is  projected 
have  known  anything  about  it.  As  long  ago  as  1S97  the  General  As- 
sembly of  Illinois  adopted  resolutions  favoring  the  construction  ot 
such  a  waterway  and  in  1902  an  appropriation  of  $200,000  was  secured 
from  the  57th  Congress  as  a  part  of  the  River  and  Harbor  Bill,  the 
same  clause  creating  a  board  of  army  engineers  to  carry  out  the 
necessary  surveys  and  make  a  report.  After  three  years'  work  the 
report  has  been  submitted  to  the  Chief  of  Engineers  of  the  United 
States  Army  and  will  be  transmitted  to  Congress  with  the  board's 
recommendations.  While  the  report  has  not  been  made  public  it  is 
understood  that  it  will  not  recommend  the  building  of  the  waterway 
on  the  grounds  of  too  great  a  cost  for  the  commercial  value  of  the 
project,  although  it  is  feasible  to  create  a  14-foot  channel  from  Chi- 
cago to  St.  Louis.  This  will  probably  result  in  the  abandonment  of 
the  scheme  for  the  present,  at  least.  Elsewhere  in  this  issue  an 
outline  of  the  project  is  given. 

The  desire  that  this  ship  canal  should  be  built  is  a  reasonable 
one.  One  needs  study  the  map  of  the  Mississippi  Valley  but 
a  moment  to  realize  that  the  existence  of  a  waterway  from 
the  Great  Lakes  to  the  Gulf  might  almost  have  been  expected  as  a 
provision  of  nature.  As  a  matter  of  fact,  such  a  waterway  did  ex- 
ist in  former  ages,  the  geologists  tell  us;  and  in  the  natural  course 
of  geological  processes  now  going  forward,  they  say  it  will  come 
Into  existence  again  in  about  2,500  years.  The  barrier  at  present  is 
a  narrow  strip  of  land  separating  Lake  Michigan  from  the  head- 
waters of  the  Des  Plaines  river,  and  it  is  this  barrier  that  the 
drainage  canal  pieTces.  Although  built  primarily  in  the  sanitary 
interests  of  Chicago,  it  is  serving  in  a  measure  to  restore  con- 
ditions as  they  once  existed,  and  anticipating  those  which  it  is 
predicted  will  occur  again.  An  important  and  costly  part  of  the  work 
is,  therefore,  done.  The  remainder  consists  in  deepening  and  other- 
wise improving  portions  of  the  channels  of  the  Des  Plaines  and  Illi- 
nois rivers  and  canalizing  the  Mississippi  river  for  about  40  miles 
from  the  mouth  of  the  Illinois  to  the  deep  channels  below  St.  Louis, 
a  dredged  channel  being  impracticable. 

It  is  conservatively  estimated  that  the  controlling  works  of  the 
canal,  which  would  be  the  restricting  feature  regulating  the  amount 
of  traffic  the  waterway  could  accommodate,  would  permit  the  passage 
of  a  boat  every  20  minutes  in  either  direction.  The  maximum  size 
of  boat  spoken  of  in  connection  with  the  proposed  depth  of  14  ft.  is 
4,000  tons,  so  that  the  maximum  traffic  capacity  of  the  waterway 
reckoned  on  this  basis  would  be  more  than  eight  million  tons  a 
month,  or  100  millions  a  year.  The  14-ft.  depth  would  be  available 
in  the  Lower  Mississippi  for  a  good  many  months  in  the  year,  al- 
though the  low-water  stages  prevail  over  a  larger  portion  of  the  year 
than  the  hi.gh-water,  and  the  minimum  at  the  present  time  between 
St.  Louis  and  Cairo  is  6  ft.  Moreover,  navigation  is  usually  suspended 
from  December  1  to  March  1.  The  work  that  the  United  States  Govern- 
ment is  doing  on  the  river  between  St.  Louis  and  Cairo,  which 
already  has  resulted  in  the  6-ft.  minimum,  is  expected  ultimately  to 
increase  this  depth  to  8  ft.  This,  of  course,  takes  no  account  of 
the  volume  of  water  which  the  projected  deep  waterway  would 
contribute,  and  which  should  further  increase  this  minimum. 

Just  what  traffic  might  reasonably  be  expected  over  the  proposed 
waterway,  no  one  appears  to  have  attempted  to  estimate.  It  would 
seem  that  any  great  commercial  advantage  which  such  a  waterway 
might  be  expected  to  yields  would  be  largely  conditional  upon  the  ex- 
istence of  an  Isthmian  canal.  The  completion  of  the  Panama  Canal 
will  convert  the  Gulf  of  Mexico  into  one  of  the  most  important  bodies 
of  water  in  the  world,  since  it  will  then  doubtless  become,  as  it  seems 
by  nature  intended  to  be.  the  outlet  for  the  largest  part  of  the  tremen- 
dous volume  of  export  traffic  originating  in  the  great  Mississippi  Val- 
ley, as  well  as  a  highway  for  world  commerce.  The  Ohio  and  Mississ- 
ippi rivers  at  the  present  time  form  the  greatest  internal  waterway 
system  in  the  world,  except  the  Great  Lakes.  But  while  the  river 
commerce  has  been  declining.  Great  Lakes  commerce  in  deep-draft 
vesselg  has  increased  enormously.  It  does  not  seem  unreasonable, 
therefore,  to  assume  that  by  uniting  these  two  great  inland  systems 
and  the  Gulf  of  Mexico,  with  its  great  commercial  promise,  there 


would  be  established  au  avenue  for  traffic  that  would  be  an  important 
factor  in  the  business  of  transporting  to  tidewater  the  vast  output 
of  raw  and  manufactured  products  of  this  great  region.  Of  course, 
the  railroads  would  carry  the  greater  part  of  the  traffic  as  long  as  only 
a  14-ft.  channel  was  assured  for  such  a  waterway,  and  that  dur- 
ing a  season  averaging  less  than  half  the  year.  While  a  20-ft.  or 
deeper  channel  is,  perhaps,  practicable  for  that  portion  of  the  route  at 
present  projected,  it  is  not  by  any  means  so  certain  that  an  equal 
depth  could  be  attained  and  maintained  in  the  Mississippi  even 
with  the  expenditure  of  an  enormous  amount  of  work  and  money. 
The  mere  presence  of  such  a  waterway,  however,  might  have  some 
effect  on  railroad  rates,  even  if  the  actual  proportion  of  traffic  using 
the  route  was  small;  just  as  the  hopelessly  inefficient  Erie  Canal 
controls  the  rates  between  the  Atlantic  Seaboard  and  the  Central 
West,  during  the  period  of  open  navigation. 


The  Ohio  Shippers'  Association  and  the  railroads  of  the  state 
have  entered  into  an  agreement  to  settle  by  arbitration  all  disputes 
as  to  discrimination.  J.  W.  McCord,  of  the  Shippers'  Asso- 
ciation, says  that  the  railroads  will  appoint  a  committee  of  three 
men  and  the  shippers  will  appoint  a  like  committee  to  confer  upon 
all  complaints;  that  the  purpose  is  to  have  arbitration  of  all  com- 
plaints, and  that  a  plan  of  like  nature  is  now  in  force  as  to  car 
service  and  demurrage,  and  has  proved  satisfactory.  This  report 
has  a  beautiful  rose  color,  and  it  is  to  be  hoped  that  it  is  true, 
as  well  as  rosy.  Shippers'  associations  do  not  always  hold  together 
when  most  needed,  and  railroad  committees  sometimes  turn  out 
to  be  ropes  of  sand;  but  both  are  based  on  right  and  useful  theories 
and  ought  to  be  encouraged.  As  long  as  railroads  must  act  to- 
gether in  making  rates  it  will  often  be  a  measure  of  economy 
to  act  together  in  dealing  with  shippers.  The  fact  that  many  ques- 
tions with  shippers  must  be  settled  independently  does  not  alter 
this  fact.  Shippers  should  unite  for  the  simple  reason  that  they 
are  scattered  and  lack  the  power  individually  to  carry  on  their 
own  contests.  As  railroad  organizations  ought  to  be  in  the  hands 
of  traffic  experts  of  broad  views,  so  the  traders  should  choose  for 
leaders  men  free  from  the  narrow  notion  that  one  city  can  suc- 
cessfully follow  out  the  plan  of  getting  everything  for  itself,  regard- 
less of  the  interests  of  other  cities. 


Chicago  &  North-Western. 


The  Chicago  &  North-Western  operates  7,408  miles  of  line;  the 
Chicago,  St.  Paul,  Minneapolis  &  Omaha,  operated  separately  but  a 
part  of  the  system,  1.6S3  miles.  Together,  as  the  "North-Western 
Line,"  they  occupy  the  richest  of  the  territory  north  and  northwest 
of  Chicago,  and  control  a  wonderfully  large  and  profitable  traffic. 
Incorporated  in  1836  as  the  Galena  &  Chicago  Union  Railroad,  and 
its  first  10  miles  of  st/ap-rail  track  built  in  1848,  the  Chicago  & 
North-Western  was  the  first  railroad  in  Chicago,  and  had  in  conse- 
quence first  choice  of  locations.  To-day  its  51  miles  of  double  main 
track  and  198  miles  of  other  tracks  form  the  most  extensive  system 
of  terminals  in  the  city. 

In  spite  of  its  great  success  as  a  grain  carrier,  the  Chicago  & 
North-Western  can  hardly  any  longer  be  limited  to  the  designation 
of  a  granger  line,  any  more  than  a  big  city  department  store  can  be 
called  a  dry  goods  shop.  With  the  wonderful  development  of  its  terri- 
tory it  has  grown  beyond,  though  not  out  of.  its  class.  It  is  at  least 
doubtful  whether  grain  now  furnishes  the  most  important  part  of  its 
business.  Unlike  most  railroad  companies,  it  gives  no  traffic  figures 
of  kinds  of  commodities  carried,  but  certain  of  its  traffic  activities 
cannot  be  hidden. 

The  Chicago  &  North-Western  has  the  largest  live  stock  traffic  of 
any  road  into  Chicago.  During  the  calendar  year  1904  it  carried 
into  the  city  over  3.600.000  head— 62.600  cars— of  live  stock.  Its 
merchandise  traffic  north,  northwest  and  west  of  Chicago  is  very 
large  and  profitable.  In  return,  from  these  three  radiating  main 
lines  and  their  branches  and  feeders,  it  carries,  in  its  own  refrigera- 
tor cars,  very  large  shipments  of  perishable  goods.  On  its  Michigan 
peninsula  division  it  has  an  iron  ore  traffic,  earnings  from  which 
have  been  jokingly  said  to  be  large  enough  to  pay  the  operating 
expenses  of  the  entire  system. 

As  these  are  only  suggestions  of  some  of  the  most  important 
parts  of  the  North-Western's  business,  there  is  no  need  of  saying 
that  the  road  is  prosperous.  Gross  earnings  last  year  were  $55,745, 
275— $7,525  per  mile  of  road.  Net  earnings,  before  deducting  taxes, 
were  $19,285,940,  or  $2,603  per  mile  of  road.  Taxes,  which  amounted 
to  nearly  4  per  cent,  of  .gross  earnings,  were  $2,189.977 — $295  per 
mile  of  road.  Gross  earnings  increased  $2,410,641  over  1904.  operat- 
ing expenses  $1,070,031,  net  earnings  before  taxes.  $1,340,610,  and 
taxes  $352,171. 

There  were  increases  of  $2,038,292  in  freight  earnings,  $312,000 
in  passenger  earnings,  and  $60,344  in  express,  mail  and  miscellane- 
ous earnings.    The  total  increase  of  over  $2,400,000  in  gross  earnings 
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was  not  only  notable  in  itself,  but  more  pariitiilarly  so  on  top  of  the 
large  increases  dviring  the  past  few  years.  Gross  earnings  in  190-1 
increased  ?2.09.5.492  over  the  preceding  year;  in  1903.  $3,198.6.59, 
and  in  1902,  $3,545,r>:{4,  an  average  increase  for  the  four  years  of  over 
$2,960,000  a  year.  As  the  dividend  rate  (S  per  cent,  on  the  preferred 
and  7  per  cent,  on  the  common  stock)  has  remained  unchanged  dur- 
ing this  time,  and  requires  by  no  means  all  of  the  net  income,  it 
might  be  supposed  that  much  of  the  surplus  had  been  turned  back 
on  the  road  in  improvements,  but  it  would  hardly  be  expected  that 
this  had  been  done  in  so  liberal  a  fashion  as  is  the  fact.  Of  the 
$5,816,315  "construction  charges"  during  the  past  year,  $4,600,000 
was  charged  against  income.  In  1904  $4,000,000  was  appropriated 
out  of  income  for  improvements;  in  1903.  $5,013,417,  and  in  1902, 
$4,697,055.  Although  the  year  1902  marked  the  beginning  of  the 
recent  series  of  nearly  three  million  dollar  annual  increases  in  gross, 
appropriations  for  improvements  had  in  the  two  years  previous  to 
that  time  been  almost  equally  as  large.  There  was  spent  in  1901, 
out  of  earnings.  $4,169,526,  and  in  1900,  $4,542,041.  This  is  a  total 
appropriation  out  of  earnings  for  additions  and  improvements  for 
the  six  years  of  $27,022,044,  against  $27,560,118  paid  out  in  dividends 
during  that  period. 

Naturally,  the  physical  condition  of  the  road  has  been  brought 
to  a  very  high  standard.  At  the  same  time,  the  managenient  has 
not  been  behindhand  in  extending  its  lines  at  various  points  neces- 
sary to  safeguard,  maintain  or  extend  its  traffic.  Each  year  the 
building  of  new  branches  and  extensions  have  been  undertaken  by 
constituent  companies,  to  be  absorbed  on  completion  by  the  parent 
organisation. 

Three  such  subsidiary  companies  are  mentioned  in  the  present 
report.     One  of  these,  the  Manitowoc,  Green  Bay  &  North-Western, 


Lander,  at  the  edge  of  the  Wind  River,  or  Shoshone  Indian  Reserva- 
tion, which  is  to  be  opened  to  settlement  next  June.  This  will  bring 
the  Chicago  &  North-Western  to  a  point  almost  directly  north  of  the 
Colorado-Utah  boundary. 

Another  piece  of  new  road  to  the  westward,  not  mentioned  in 
the  report  but  already  under  construction,  is  a  line  from  Pierre. 
S.  Dak.,  west  150  miles  to  Rapid  City,  now  reached  only  by  a  branch 
of  the  Chicago  &  North-AVestern's  Wyoming  line.  It  is  interesting  in 
this  connection  to  observe  that  the  company's  closest  competi- 
tor, the  Chicago,  Milwaukee  &  St.  Paul,  is  also  building  a  line  from 
its  present  terminus  at  Chamberlain,  S.  Dak.,  200  miles  west  to  Rapid 
City;  so  that  both  companies  are  filling  in  the  gap  between  their 
present  termini  on  the  Missouri  river  and  the  Black  Hills  region. 

Track  elevation  in  Chicago  is  a  betterment — enforced  to  be  sure — 
which  has  taken  large  sums  of  money  for  improvements.  With  more 
than  twice  as  much  track  in  Chicago  as  any  other  road,  the  Chicago 
&  North-Western  has  for  the  past  several  years  spent  in  this  way 
very  large  amounts,  and  considerable  expensive  work  is  still  to  be 
done  in  the  elevation  of  some  of  the  freight  lines  within  the  city. 

The  improvement  policy  has  had  its  effect  not  only  in  making 
it  possible  to  actually  handle  the  large  increases  in  traffic  but  to 
handle  traffic  more  efficiently.  The  number  of  passengers  carried  one 
mile  last  year  increased  16.000,000.  and  the  number  of  ton  miles 
226,000,000,  yet  the  cost  of  conducting  transportation  showed  a  de- 
crease of  $194,000. 

The  cost  of  locomotive  fuel,  to  be  sure,  had  much  to  do  with  this. 
In  1904,  with  an  increase  of  nearly  1.000  miles  in  the  average  mileage 
operated  (due  to  a  full  year's  operation  in  1904  of  the  absorbed 
Fremont,  Elkhorn  &  Missouri  Valley  Railroad),  conducting  trans- 
portation   increased    $2,000,000    over   the    preceding   year.      Of   this 
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Chicago  &  North-Western. 


is  to  build  114  miles  of  line  which  w^ill  more  closely  unite  the  Ash- 
land and  peninsula  divisions  and  effect  important  savings  in  dis- 
tance, grades  and  curvature. 

The  Milwaukee  &  State  Line  is  building  a  continuation  of  the 
third  and  fourth  main  tracks  of  the  Milwaukee  division,  now  termi- 
nating at  Lake  Bluff,  and  generally  known  as  the  Lake  Bluff  cut-off, 
to  a  point  near  Milwaukee.  This  is  an  extension  of  the  plan  adopted 
a  few  years  ago  of  relieving  the  very  heavy  traffic  of  the  Milwaukee 
division,  which,  aside  from  its  ordinary  large  business  has  probably 
the  largest  suburban  traffic  of  any  one  line  into  Chicago,  by  sepa- 
rating the  through  freight  and  passenger,  from  the  local  and  subur- 
ban passenger  tracks.  The  first  step  in  carrying  out  this  plan  was  the 
building  of  a  cut-off  from  Mayfair,  on  the  Wisconsin  division,  north 
to  Evanston,  12  miles  from  Chicago,  on  the  Milwaukee  division, 
together  with  a  freight  cut-off  south  from  Mayfair  to  the  West 
Fortieth  avenue  freight  yards.  Soon  the  suburban  business  began 
to  encroach  on  this  new  line.  In  order  to  get  the  freight  and  through 
passenger  trains  promptly  into  the  Chicago  terminal  district  it  was 
found  necessary  to  extend  the  cut-off,  or  rather,  build  a  new  one, 
from  Mayfair  north  to  Lake  Bluff,  on  the  Milwaukee  division,  18 
miles  north  to  Evanston,  over  which  the  third  and  fourth  tracks 
were  carried.  This  cut-off,  in  its  turn,  has  been  found  insufficient, 
and  the  additional  track  construction  now  under  way  will  carry 
the  third  and  fourth  tracks  the  entire  85  miles  between  Chicago  and 
Milwaukee. 

The  third  subsidiary  company  is  the  Wyoming  &  North-Western, 
which  has  already  (November  1)  laid  track  on  ei.ght  miles  of  its 
line  from  Casper,  Wyo.,  the  farthest  western  point  reached  by  the 
North-Western.  west  via  Wolton  and   the  new  town  of  Shoshoni  to 


increase,  nearly  $1,000,000  was  in  the  one  Item  of  locomotive  fuel. 
Last  year,  with  practically  no  change  in  mileage,  this  expenditure 
decreased  $360,732,  or  nearly  twice  the  total  decrease  in  conducting 
transportation. 

It  is  interesting,  in  view  of  the  large  increase  in  traffic,  to 
notice  the  principal  changes  in  the  items  under  the  head  of  con- 
ducting transportation.  As  is  natural,  there  was  a  general  increase 
in  the  amount  of  wage  payments.  Agents  received  $21,000  more, 
switchmen,  $48,000,  and  engineers  and  firemen,  $66,000  more  than  in 
the  previous  year.  Freight  train  supplies  increased  $30,000,  while 
on  the  other  hand  locomotive  supplies  decreased  $10,000;  station 
supplies,  $65,000;  oil.  waste  and  tallow  for  locomotives,  $18,000; 
damage  and  loss  of  freight.  $27,000,  and  personal  injuries,  $72,000. 
On  the  whole,  this  seems  a  very  creditable  showing.  Of  the  total 
operating  expenses  of  $36,459,335,  conducting  transportation  took 
58.9  per  cent. 

Maintenance  of  way  cost  $7,466,944,  20.48  per  cent,  of  the  total 
operating  expenses,  not  including  taxes.  There  were  420  miles  of 
track  replaced  with  heavier  rails  and  2,977,941  new  ties  laid.  New 
•ties  cost  $364,872  more  than  in  1904,  an  increase  of  one-third.  Main- 
tenance of  way  cost  $1,00S  per  mile  in  1905.  against  $968  in  1904. 

Maintenance  of  equipment  expenditures  ($6,419,190,  an  increase 
of  $9iV9,440  over  1904)  were  17.61  per  cent,  of  operating  expenses. 
Under  this  account.  48  locomotives,  8  passenger  cars,  and  1.800  freight 
cars  were  acquired  for  replacement  and  charged  to  operating  ex- 
penses, against  1  passenger  car  and  1,675  freight  cars  acquired  in 
1904,  General  repairs  of  locomotives  cost  $1,999,791,  of  passenger 
cars  $478,340,  and  of  freight  and  work  cars  $1,541,266.  Including 
cost  of  renewals  and  a  proportionate  share  of  the  other  charges,  this 
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works  out  at  ?2,20U  per  locomotive.  $521  per  passenger  car,  and  $5.''. 
per  freight  car.  against  $1,749  per  locomotive,  $446  per  passenger 
car,  and  $53  per  freight  car  in  1904. 

Eighty-five  per  cent,  of  the  total  increase  of  $1,070,031  in  oper- 
ating expenses  was  in  maintenance  of  equipment,  28  per  cent.  In 
maintenance  of  way,  and  5  per  cent,  in  general  expenses.  The  de- 
crease in  conducting  transportation  was  IS  per  cent,  of  the  amount. 
The  $13,339,714  passenger  earnings,  a  decrease  of  $312,005  from 
1904.  came  $9,094,050  from  first  class,  $2,2S9.9G7  from  round-trip,  and 
excursion,  and  $1, 796,856  from  commutation  passengers,  together  with 
$74,2SS  from  emigrant  passengers,  and  $S3,94S  from  parlor  car  fares. 
The  large  proportion  of  passenger  earnings  (13  per  cent.)  coming 
from  commutation  fares,  shows  the  importance  of  the  Chicago  & 
North-Western's  suburhan  trafiic.  There  were  661,289,753  passengers 
carried  one  mile,  or  89,267  per  mile  of  road,  against  87,125  per  mile 
of  road  in  1904.  The  average  distance  each  passenger  traveled 
was  31  miles,  and  the  approximate  earnings  per  mile  run  by  passen- 
ger trains  were  $1.09  against  $1.06  in  1904. 

The  number  of  tons  of  freight  carried  one  mile  per  mile  of  road 
last  year  was  579,434,  against  549,182  in  1904.  The  average  earn- 
ings per  ton  mile  were  0.92  of  a  cent  in  both  years.  The  average 
distance  each  ton  was  carried  decreased  7  miles,  from  145  miles  in 
1904  to  138  miles  in  1905.  The  steady  increase  in  earnings  per  freight 
train  mile  during  the  past  few  years  is  very  noteworthy.  They 
have  increased  from  $1.96  in  1900  to  $1.98  in  1901.  $2.02  in  1902, 
$2.05  in  1903,  $2.07  in  1904,  and  $2.19  in  1905,  the  latter  an  increase 
of  6  per  cent,  over  the  preceding  year  and  a  record  figure  in  the 
company's  history. 

The  balance  sheet  shows  $224,443,272  charged  to  cost  of  property, 
an  increase  of  a  little  over  $1,000,000  over  1904.  Against  this  is  out- 
standing $22,395,120  preferred  stock  and  $48,335,938  common  stock,  a 
total  of  $70,731,058,  or  $9,548  per  mile.  The  funded  debt  outstanding 
is  $152,915,500,  or  $20,642  per  mile.  The  company  is  exceptionally 
strong  in  its  small  total  capitalization  of  $30,189  per  mile  of  line, 
and  in  this  respect  reflects  many  years  of  the  most  conservative 
financial  management. 

With  a  territory  as  rich  as  any  in  the  United  States,  a  double 
track  line  to  Omaha  (the  only  double  track  line  between  Chicago 
and  the  Missouri  river),  a  close  traffic  connection  at  that  point  with 
the  Union  Pacific,  a  first-class  line  to  Minneapolis  and  St.  Paul,  an 
exceedingly  profitable  iron  ore  traflic  on  the  Michigan  peninsula, 
the  investment  of  large  amounts  of  surplus  earnings  in  improve- 
ments, high  operating  standards,  and  splendidly  conservative  man- 
agement, the  Chicago  &  North-Western  easily  ranks  as  one  of  the 
strongest  railroads  in  the  United  States. 

The  Chicago,  St.  Paul,  Minneapolis  &  Omaha,  whose  lines  are 
included  on  the  accompanying  map,  shows  gross  earnings  of  $11,- 
926,000.  operating  expenses  of  $7,670,528,  and  net  earnings  of  $4,249,- 
472.  After  payments  for  interest  and  rentals  and  an  additional 
appropriation  of  $400,000,  for  additions  and  betterments,  7  per  cent, 
dividends  were  paid  on  both  classes  of  stock.  These  amounted  to 
$2,086,861,  of  which  $982,400  went  to  the  Chicago  &  North-Western 
as  dividends  on  its  147,000  shares  of  Chicago,  St.  Paul,  Minneapolis 
&  Omaha  stock  owned.  These,  by  the  way,  are  carried  in  the  Chicago 
&  North-Western  balance  sheet  at  $10,000,000,  on  which  valuation 
the  investment  pays  nearly  10  per  cent. 

For  the  Chicago  &  North-Western  the  principal  operating  figures 
for  the  year  are  summarized  below: 

190.5.  1904. 

Mileage   worked    7,40S  7,404 

Freight  earnings    .'i;39,292.830  $37,2.54..'i39 

Passenger  earnings   13.339,714  13.027,708 

Exp.,  mail  and  miscellaneous.  .  3.112,731  3.0.i2,387 

Gross  earnings 5.5,745.275  53.334,634 

Malnt.  of  way  and  structures. .  7.466,944  7,166,308 

Maintenance   of   equipment....  6,419,180  5,509,734 

Conducting  transportation   ....        21,460.447  21,654,456 

Operating  expenses    36,459.335  35,389,304 

Taxes    2,189,977  1,837,805 

Net  earnings,  after  taxes 17,095,964  16,107.525 

Gross  income    57,281,110  54,823,864 

Net  income   10,417,822  9,399,741 

Surplus  for  the  year 5,242,898  4,224,817 

Appropriations  for  betterments         4,600,000  4,000,000 


TRADE  CATALOGUES. 


NEW   PUBLICATIONS. 


Foundry  Informal  ion. —The  latest  number  of  the  Obermayer  Bul- 
letin, published  by  the  S.  Obermayer  Company,  Cincinnati,  Ohio, 
contains  articles  on  "Aluminum,  Silicon  and  Phosphorus,"  by  F.  J. 
Davis;  "Partamol,"  a  ne*  compound  for  parting  molds,  a  paper  read 
before  the  Philadelphia  Foundrymen's  Association;  "Molding  and 
Casting  a  15-ft.  Fly  Wheel,"  by  H.  Krohmer;  "Foundry  Facings," 
by  E.  D.  Frohman,  a  paper  read  before  the  American  Foundrymen's 
Association  meeting  at  New  York;  and  "Plumbago,  Sea  Coal  and 
Core  Wash."  There  is  also  considerable  other  information  of  interest 
to  foundrymen. 


Proceedings  of  the  Thirty-eighth  Aiinmit  Conrciilion  of  the  American  littilirai/ 
j'tfnstcr  Mechanics'  Associiitiun.  held  at  Manhattan  Keach,  New  York, 
June,  1905;  .Toseph  W.  Ta.vlor.  Cliicago  (Old  Colony  BIdg. ),  Secretar.v. 
The  majority  of  our  readers  are  so  familiar  with  the  contents  of 
these  volumes  from  year  to  year  that  a  detailed  review  of  the 
present  volume  is  not  necessary.  Aside  from  the  association's  rules 
and  standard  committee  reports  and  topical  discussions,  it  contains 
two  individual  papers,  one  on  the  "Technical  Education  of  Rail- 
road Employees"  by  G.  N.  Basford,  of  the  American  Locomotive 
Company,  formerly  editor  of  the  American  Engineer  and  Railroad 
Journal,  and  the  other  on  the  "Use  of  Superheated  Steam  on  Loco- 
motives" by  H.  H.  Vaughan,  of  the  Canadian  Pacific.  The  volume 
contains  411  pages,  which  is  somewhat  smaller  than  the  last  year's 
volume,  which  had  552  pages,  the  largest  one  ever  published  by 
the  association.  The  index  is  in  substance,  arrangement  and  typog- 
raphy a  model  in  l)ookmaking.  It  makes  all  the  information  quickly 
available  to  a  busy  man. 


Convertible  Cnc.s.— The  Rodger  Ballast  Car  Co..  Chicago,  has 
issued  a  "reference  book"  on  its  Rodger  ballast  Hart  convertible 
cars.  It  is  a  convenient  pocket  size  and  illustrates  and  describes 
the  various  types  of.  gondola,  flat,  box  and  stock  cars  all  con- 
vertible into  self-clearing  hoppers.  Half-tone  engravings  show  va- 
rious views  of  the  different  types,  and  engravings  from  line  draw- 
ings show  the  general  construction  and  principal  dimensions.  Cross- 
sectional  views  illustrate  the  n^ethods  of  handling  materials  in  these 
cars.     The  booklet  will  be  sent  free  on  application. 


The  Chicago  <f-  North-Western  is  distributing  folders  giving  in- 
formation concerning  the  industrial  opportunities  on  its  lines.  A 
list  of  industries  now  wanted  is  given,  together  with  a  considerable 
list  containing  brief  descriptions  of  factory  buildings  now  available 
for  immediate  occupancy.  Other  business  opportunities  are 
enumerated,  and  an  outline  is  given  of  the  new  lines  being  built  by 
the  road  to  open  up  new  territory  hitherto  undeveloped.  Other 
advertising  literature  includes  a  circular  regarding  the  enormous 
crop  being  harvested  in  the  northwest  and  announcing  homeseekers' 
excursions  to  that  region;  and  a  pamphlet  illustrating  and  describ- 
ing the  new  equipment  of  the  "Overland  Limited,"  its  crack  Pacific 
coast  train. 


iS'(ee7  Lath. — The  Northwestern  Expanded  Metal  Co..  Chicago, 
sends  an  artistic  eight-page  pamphlet  regarding  its  "Kno-Burn" 
steel  lath.  The  advantages  of  steel  lath  over  wooden  lath  are  set 
forth  and  directions  given  for  its  application.  The  desirability  of 
this  lath  for  use  in  the  cement  exteriors  for  dwellings  that  are 
coming  into  vogue,  is  dwelt  on,  and  also  the  small  increased  cost 
of  concrete-steel  construction  over  wood  and  the  manifold  advan- 
tages and  superiority  of  the  former.  Half-tone  engravings  show 
both  the  standard  and  diamond  mesh  lath  and  weights  and  essential 
dimensions  are  given. 


Hydro-Electric  Power  PZaxi.— Bulletin  No.  13  of  the  Arnold 
Company,  Chicago,  is  a  description  of  the  hydro-electric  plant  of 
the  Spring  River  Power  Company,  Joplin,  Mo.,  largely  reprinted 
from  articles  in  Engineering  News  and  Western  Electrician.  The 
description  is  complete  and  is  fully  illustrated  by  half-tones  and 
engravings  from  line  drawings.  The  pamphlet  is  9  x  12  and  con- 
tains 14  pages. 


Draft-Gear  and  Air-Brake  Tests.— The  Westinghouse  Air-Brake 
Company,  Wilmerding,  Pa.,  sends  a  neatly  gotten  up  pamphlet  in 
which  is  given  an  interesting  detailed  account  of  the  air-brake 
and  draft  gear  tests  recently  made  by  the  Westinghouse  Company 
under  the  auspices  of  the  Lake  Shore  &  Michigan  Central  Railroad 
at  West  Seneca,  New  York. 


Friction  Draft  Sirrings. — The  Frost  Railway  Supply  Company, 
Detroit,  Mich.,  sends  a  catalogue  descriptive  of  the  Harvey  friction 
draft  spring.  Illustrations  showing  this  spring  in  cross  section, 
under  various  stages  of  compression,  are  given,  as  well  as  dia- 
grams in  which  the  results  of  both  compression  and  drop  tests  of 
the  spring  are  shown. 


Electric  Storage  Batteries. — The  Westinghouse  Machine  Co., 
East  Pittsburg,  Pa.,  sends  a  small  folder  descriptive  of  the  West- 
inghouse storage  batteries  for  railroad  signal  service.  The  first 
few  pages,  are  devoted  to  explaining  the  merits  of  this  new  battery, 
and  the  remainder  of  the  folder  contains  detailed  illustrations  cf 
its  various  parts. 


Iron  and  Steel  M'orks  Equipment.— The  Wellman-Seaver-Morgan 
Company,  Cleveland,  Ohio,  sends  a  handsome  catalogue  in  which 
is  illustrated  various  designs  of  heavy  cranes  especially  designed 
for  use  in  Iron  and  steel  works.  A  number  of  full  page  half-tone 
Illustrations  showing  these  cranes  installed  in  well-known  works  are 
also  given. 


Valves. — The  October  issue  of  The  Valve  World,  published 
by  the  Crane  Company.  Chicago,  contains  a  number  of  interesting 
articles,  including  the  "Beginning  of  the  Manufacture  of  Wrought- 
Iron    Pipe   in   the    United    States'   and    "The    Growth   of   Artificial 
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Refrigeration."     It  also  contains  a  description  of  the  Crane  quick- 
acting,  self-opening  steam   radiator  valve. 


Concrete  Building  Blocks. — The  American  Hydrauli*  Stone  Co., 
Denver,  Col.,  sends  a  1.5-page  pamphlet  describing  its  system  of  con- 
crete building  block  construction.  Views  of  a  number  of  public  build- 
ings, residences,  business  blocks,  etc.,  built  of  these  blocks  are  shown, 
and  testimonial  letters  from  engineers,  architects,  etc.,  are  included. 

atone  Channeling  Machines. — The  Ingersoll-Sergeant  Drill 
Company,  New  York,  sends  its  catalogue  No.  60  in  which  is  illus- 
trated and  described  various  designs  of  stone  channelers  made  by 
the  above  company.  A  number  of  half-tone  illustrations  are  also 
given  in  which  these  machines  are  shown  in  actual  use. 


Machine  Tools. — The  Gisholt  Machine  Tool  Company,  Madison, 
Wis.,  sends  pages  37  and  38  of  its  loose  -leaf  catalogue  showing 
the  latest  method  of  attaching  a  motor  drive  to  the  Gisholt  lathes. 
An  illustration  of  a  13-in.  lathe  is  also  shown,  this  being  the  smallest 
lathe  made  by  the  company. 


Graphite. — The  Joseph  Dixon  Crucible  Company,  Jersey  City, 
N.  J.,  is  distributing  its  November  issue  of  Graphite.  It  contains 
an  interesting  article  on  steam  and  return  pipes  for  heating  sys- 
tems, by  W.  H.  Wakeman,  as  well  as  its  usual  amount  of  short 
talks  on   graphite   and   its  various   uses. 


Alternating  Current  Generators. — The  National  Electric  Com- 
pany, Milwaukee,  Wis.,  sends  its  Bulletin  No.  358  in  which  it  illus- 
trates and  describes  in  detail  its  full  line  of  belt-driven  alternating 
current  generators. 


Electric  Storage  Batteries. — The  National  Battery  Company, 
Buffalo,  N.  Y.,  sends  its  Bulletin  No.  3,  in  which  it  illustrates  and 
describse  its  electric  storage  batteries  of  the  "Unit  Accumulator" 
type  for  car  lighting. 

CONTRIBUTIONS 

Honeycombing   Flue  Sheets, 

South  Portland,  Me.,  Oct.  31,  1905. 
To  THE  Editor  of  the  Railkoad  Gazette: 

Referring  to  the  editorial  in  the  Railroad  Gazette  for  October 
27,  regarding  the  honeycombing  or  capping  of  tube  ends  complained 
of  by  some  of  the  western  roads,  the  Boston  &  Maine  experienced 
the  same  difficulty  when  burning  "Otto"  coke  on  their  through 
passenger  runs,  and  had  to  abandon  its  use  on  that  account.  This 
coke,  I  understand,  is  wet  down  (on  coming  from  the  retorts)  with 
salt  water,  which  may  account  partly  for  this  action.  I  cannot 
say  whether  they  tried  thimbles  in  the  tubes,  but  it  seems  to  me 
that  would  have  helped  the  matter  and  will  no  doubt  prevent  to 
some  extent  the  capping  with  the  western  coals,  the  idea  being 
that  the  sharp  edges  of  the  thimbles  will  tend  to  break  the  cinders. 
They  certainly  will  not  adhere  as  readily  to  a  sharp  edge  as  on 
the  rounded  or  beaded  ends  of  the  tubes.  At  the  same  time  the 
shoulders  of  the  thimbles  will  protect  the  ends  of  the  tubes  from 
abrasion.  j.  y.  jf.  cheney. 


„,  „  Oct.  30,  1905. 

To  THE  EdITOE  of  THE  RAILROAD  GAZETTE : 

It  is  quite  a  common  thing  in  the  west  to  have  flues  honey- 
combed, even  with  hand-firing,  as  I  have  seen  different  instances 
where  the  flue  sheet  is  practically  plastered  over  with  a  mass  of 
clinker.  You  state  in  your  editorial  note  that  the  stoker  occupies 
the  fire  door  and  makes  it  inconvenient  to  use  the  scraper.  As  a 
matter  of  fact,  this  method  of  putting  the  stoker  in  the  Are  door 
must  only  be  a  temporary  or  an  experimental  one.  The  regular 
arrangement  which  has  been  devised  for  this,  in  connection  with 
the  stoker,  gives  a  regular  fire  door  above  the  place  occupied  by 
the  stoker,  so  that  this  can  be  opened  and  access  had  to  the  fire- 
box, either  by  means  of  tools  or,  when  the  fire  is  extinguished, 
by  permitting  a  man  to  crawl  inside  in  the  usual  way  and  do  any 
work  that  may  be  necessary  without  in  the  least  interfering  with 
the  stoker.  This  may  serve  to  destroy  any  apprehension  which  your 
readers  might  have  in  regard  to  the  inaccessibility  of  the  fire-box 
when  the  stoker  is  in  use.  g.  r.  hexdersox. 


Jersey  City,  N.  J.,  Oct.  31,  1905. 
To  THE  Editor  of  the  Rah.eo.'^^d  Gazette: 

I  note  with  interest  your  editorial  in  the  issue  of  October  27 
referring  to  the  difficulty  in  using  automatic  stokers  on  account 
of  a  coating  gathering  on  the  sheets  and  flues.  I  have  known  trouble 
of  this  kind  to  develop  under  strong  forced  draught  and  the  ac- 
companying intense  combustion.  I  have  understood  that  this  pecu- 
liar coating  can  only  be  developed  under  like  conditions.  It  is 
possible  that  with  the  automatic  stoker  at  work  and  with  the  power- 


ful draught  applied  to  locomotive  furnaces  from  the  exhaust,  that 
like  conditions  to  those  I  refer  to  may  be  developed  and  this  pecu- 
liar substance  liberated  in  locomotive  furnaces  fired  with  the  auto- 
matic stoker.  I  have  found  that  steam  Jets  under  the  grates  of 
a  closed  furnace  have  overcome  this  trouble  to  a  considerable  ex- 
tent in  marine  service,  and  it  is  possible  that  steam  jets,  either 
above  or  below  the  grates,  might  contribute  to  some  extent  in  over- 
coming the  trouble  referred  to  where  the  automatic  stoker  is  used. 

w.  m'intosh, 
Supt.  Motive  Power,  C.  R.  B.  of  N.  J. 

Middletown,  N.  T.,  Oct.  31,  1905. 
To  the  Editor  of  the  R.atlkoad  Gazette: 

Although  we  have  never  used  the  automatic  stoker  and  conse- 
quently cannot  say  very  much  about  its  use,  we  are  much  inter- 
ested in  its  application.  Our  traveling  engineer  tells  me  that  at 
the  last  convention  of  the  Traveling  Engineers'  Association  held 
at  Detroit  a  few  weeks  ago,  automatic  stokers  were  very  thoroughly 
discussed  and  no  one  complained  of  the  coating  of  the  flues  re- 
ferred to  in  your  editorial  note  in  the  issue  of  Oct.  27.  At  one 
time  when  we  were  burning  a  certain  grade  of  coal  we  had  this 
same  trouble  until  we  applied  the  Bates  fire-door,  which  allows  a 
large  amount  of  air  to  pass  into  the  firebox.  This  practically  reme- 
died the  trouble.  I  would  suggest  a  greater  amount  of  air  be  taken 
in  the  firebox  as  an  experiment.  george  w.  west, 

Supt.  Motive  Power.  N.  T.,  O.  &  W. 


Arrangement  and  Forms  of  Signals. 


To  the  Editor  of  the  R.ajlroad  Gazette: 

I  have  read  with  much  interest  the  communication  from  Mr. 
Henry  Johnson,  published  in  the  Railroad  Gazette  of  October  27, 
page  387.  While  Mr.  Johnson's  long  experience  and  his  thorough 
knowledge  of  signaling  in  England  compels  one  to  respect  his  views, 
the  fact  that  Americans  have  for  these  thirty  or  forty  years  ignored 
the  English  idea  of  using  more  than  one  post  for  the  signals  of 
one  track  leads  Yankees  to  question  seriously  the  propriety  of 
making  a  change  at  this  late  day. 

It  seems  to  me  that  to  justify  his  proposition  he  should  show 
a  saving  in  the  total  number  of  signal  arms,   and  further,  should 


show  a  decided  simplification  in  readings.  Unless  he  is  going  to 
fix  his  posts  nearer  to  each  other  than  4  ft.  he  will,  on  four-track 
lines,  labor  under  the  serious  disadvantage  that  his  signals  for 
parallel  tracks  are  not  far  enough  apart  to  produce  as  much  differ- 
ence as  there  should  be  between  the  bracket  post,  as  shown  in  his 
letter  (for  one  track),  and  the  bridge  signals  which  he  would  use 
for  two  parallel  tracks. 

Under  the  approved  American  practice  of  to-day,  such  as  you 
will  find  on  the  four-track  sections  of  the  Pennsylvania,  the  signal 
to  be  used  at  the  point  of  divergence  into  the  three  divisions  which 
are  shown  by  Mr.  Johnson,  would  be  as  indicated  at  A  in  the 
drawing  below.  In  this  arrangement  the  upper  arm  is  cleared  for 
the  route  d.  the  second  arm  for  g.  and  the  dwarf  arm  for  6  and  e. 
The  defect  in  this  arrangement  is  that — as  it  is  necessary,  in  order 
to  adhere  to  a  consistent  principle,  to  have  the  second  arm  indi- 
cate less  than  the  highest  speed — we  unnecessarily  restrict  the 
speed  of  trains  running  to  g.  But.  on  the  other  hand,  we  secure 
the  advantage  of  simplicity.  Four-track  lines  are  now  found  on 
many  roads,  and  this  Pennsylvania  arrangement  of  a  second  arm 
to  indicate  a  second  grade  of  high  speed,  which  was  designed  pri- 
marily for  No.  20  crossovers  at  which  one  fast  train  needs  to  run 
around  another  which  is  moving  in  the  same  direction,  is  simple 
and  logical  for  all  situations.  The  situation  at  Mr.  Johnson's 
junction  might  be  met  either  by  submitting  to  this  reduction  of 
speed,  say,  from  65  or  70  miles  an  hour  to  45  or  50  miles,  or  by 
putting  into  the  rules  an  exception  for  this  junction.  Surely,  the 
junctions  at  which  both  of  two  diverging  lines  may  be  traversed 
at  the  highest  speed  are  not  going  to  be  very  numerous  on  any 
road.  For  that  matter,  it  may  well  be  claimed  that  this  double  ' 
junction  is  not  ^  common  situation,  or  at  any  rate  should  not  be. 
It  would  be  worth  while  to  make  a  change  in  the  location  of  a 
switch,  if  it  could  be  done  at  moderate  cost,  to  avoid  the  compli- 
cated arrangement  of  arms  which  Mr.  Johnson  provides.  It  is 
true  that  the  arrangement  of  five  arms  on  a  single  post  has  a 
tendency  to  mystification,  but  it  will  be  hard  to  convince  American 
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engineers  that  the  same  is  not  in  a  considerable  degree  true  of  Mr. 
Johnson's  arrangement. 

The  two  distant  arms  which  Mr.  Johnson  shows  on  his  braclcet 
post  might  reasonably  be  put  somewhere  else.  Either  the  distant 
signal  in  the  rear  of  A  should  be  kept  against  trains  running  to 
g  or  else  there  should  be  a  separate  distant  at  B.  The  same  argu- 
ment applies  to  the  route  to  d.  Rather  than  have  Mr.  Johnson's 
bracket  post  I  would  put  the  two  distants  on  a  separate  post  six 
or  eight  feet  farther  away  from  the  track.  Another  way  would  be 
to  put  the  lights  for  the  distants  12  or  18  in.  to  the  right  of  the  post. 
Still  better  would  be  Mr.  Vernon's  double  lights  for  the  distant  arms 
(one  on  each  side  of  the  post,  both  at  same  level).  By  day  the 
forked  arm  would  differentiate  the  signals. 

Both  Englishmen  and  Americans  give  undue  importance  to  the 
theory  of  grouping  as  many  signals  on  the  same  post  as  possible. 
In  some  other  things  money  is  spent  liberally  to  make  possible  the 
use  of  a  correct  theory,  while  in  this  matter  we  seem  to  be  blind 
to   everything  except  saving  in  cost. 

Why  is  it  desirable  to  confine  oneself  to  the  principle  of  having 
only  one  home  signal  on  a  post?  Signal  engineers  frequently  dis- 
cuss the  dire  possibilities  of  an  extinguished  light,  and  some  of 
them  have  lately  said  a  good  deal  in  favor  of  having  two  lights 
on  all  posts  everywhere.  But  when  has  trouble  ever  occurred  from 
this  source?  Trouble.  I  mean,  which  was  fairly  chargeable  to  the 
signal  department.  Locomotive  engineers  will  now  and  then  get 
themselves  into  trouble  with  any  possible  arrangement  of  signals, 
but  it  is  not  the  function  of  the  signal  engineer  to  provide  against 
such  lapses. 

One  important  principle  espoused  by  Mr.  Johnson  receives  in- 
sufficient attention  in  this  country;  that  is,  the  principle  of  obscur- 
ing a  dwarf  signal  until  the  engineman  comes  within  a  compara- 
tively short  distance  of  it.  Proper  consideration  of  this  point  would 
settle  some  of  the  signal  engineers'  difficulties.  Everybody  is  work- 
ing all  the  time,  more  or  less  persistently,  to  get  rid  of  unneces- 
sary red  lights,  yet  the  red  lights  on  dwarf  signals  constitute  one 
of  the  most  unnecessary  elements  of  confusion  to  the  runners  of 
fast  trains.  This  point  was  touched  upon  briefly  in  one  of  the 
discussions  at  Niagara  Falls  last  month.  I  was  sorry  to  see,  how- 
ever, that  even  the  best  informed  speakers  ignored  the  need  of 
blinding  those  dwarf  signals  which  are  used  for  back-up  move- 
ments on  the  main  line.  At  interlockings  situated  on  curves  red 
lights  in  these  signals  unnecessarily  disturb  the  runners  of  fast 
trains  on  the  other  tracks:  or,  if  the  runners  have  become  hard- 
ened to  them  the  lights  become  an  element  of  danger,  as  by  reason 
of  their  existence  the  runner  unconsciously  relaxes  the  vigilance 
of  his  lookout  for  other  red  lights.  Not  long  ago  there  was  a  rear 
collision  in  which  the  engineer  at  fault  claimed  that  the  red  lights 
in  a  caboose  some  distance  ahead,  on  an  up  grade,  appeared  to 
him  exactly  like  the  red  lights  in  certain  dwarf  signals. 

Those  roads  which  have  adopted  the  practice  of  blinding  every 
dwarf  signal  light  when  it  is  in  the  stop  position  are,  I  believe, 
fully  satisfied  with  the  idea.  Those  which  use  purple  glass  for 
the  stop  indication  are  also  well  satisfied;  evidently  they  are  afraid 
of  the  radical  idea  of  blinding  the  light;  they  secure  all  of  the 
advantages  of  blinding,  for  the  purple  will  never  be  mistaken  for 
red. 

Mr.  Johnson's  suggestion  about  train-order  l«- 

signals  evidently  is  born  of  his  English  experi- 
ence, for  the  American  railroad  superintendent 
wants  his  ti-ain  order  signal  to  be  so  arranged 
that  it  can  be  used  to  hold  the  train  for  orders. 
This  cannot  be  done  after  the  engine  has  passed 
the  signal.  The  only  completely  satisfactory 
arrangement  is  to  have  separate  signals  for  the 
two  directions  and  to  fix  each  in  advance  of  the 
station.  At  the  same  time.  Mr.  Johnson  is  right 
in  saying  that  there  is  no  need  of  a  separate  de- 
sign of  signal.  As  in  the  case  of  the  automatic 
signal,  if,  after  the  engineman  has  Drought  his 
train  to  a  stop,  he  does  not  know  enough  to  find 
out  why  he  has  been  stopped,  and  to  get  all 
necessary  additional  or  auxiliary  information, 
he  is  a  pretty  dull  fellow. 

In    suggesting    the    use    of    two    stop    sig- 
nals   at  a  draw    bridge  in  lieu  of  a  derailing 
switch  (where  the  derailing  switch  is  supposed 
to    be    impracticable)     Mr.    Johnson    again    brings    i 
idea.     Does  any  American  railroad  officer  favor  this 


Improvements  of  the   New/  York  Central  &   Hudson   River  Within 
the   Electric  Zone.* 


A  previous  article  (Railroad  Gazette,  Oct.  20,  1905,  p.  366)  out- 
lined the  improvements  now  being  made  by  the  New  York  Central 
within  the  electric  zone  and  described  in  detail  the  work  being  done 
south  of  the  Harlem  river,  rebuilding  the  Park  avenue  tunnel  and 
excavating  for  the  new  Grand  Central  yard.  This  article  will  de- 
scribe other  important  improvements  farther  out. 
Marble  Hill  Cut-off. 

This  change  of  line,  now  under  construction,  leaves  the  present 
main  line  at  a  point  about  half  a  mile  south  of  Kingsbridge  and 


Map  of   Marble   Hill  Cut-Off. 

swings  west  across  Spuyten  Duyvil  creek,  under  Broadway  and 
along  the  north  shore  of  the  Harlem  river  ship  canal  by  Marble 
Hill,  again  across  Spuyten  Duyvil  creek,  and  through  Spuyten 
Duyvil  hill  in  a  four-track,  single  arch,  rock  tunnel  to  the  point 
of  connection  with  the  present  line  just  south  of  Spuyten  Duyvil 
station.  By  the  new  line  seven  grade  crossings  are  eliminated,  and 
the  line  is  shortened  about  three-quarters  of  a  mile,  saving  also 
about  3  38  deg.  of  curvature.  The  new  line  is  to  be  four-track 
throughout. 

The  special  feature  is  the  concrete-lined,  four-track  tunnel, 
which  will  be  about  660  ft,  long,  and  which  so  far  as  the  writer 
is  aware,  will  be  the  only  four-track  single  arch  rock  tunnel  in 
the  world.  Two  short  span  fixed  bridges  will  span  Spuyten  Duyvil 
creek,  and  crib  bulkheads  will  sustain  the  new  four-track  roadbed 
along  the  ship  canal. 

The  plans  provide  for  a  new  station  to  be  known  as  Marble 
Hill   where  the  line  crosses  under  Broadway,  to  take  the  place  of 
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Section   of   Four-Track  Tunnel   in   Rock,   Marble   Hill  Cut-Off. 


an    English  the  present  main  line  station  at  Kingsbridge,  which  will  be  aban- 

It  would  be  doned  after  the  new  line  is  in  operation.     This  station  will  be  on 

highly   Interesting   to   bring  out  the   actual  state  of  sentiment  on  the   line   of   Broadway   with   stairs   and   baggage   elevators   leading 

this  point.     It  is  to   be  admitted  that  some  American  roads  have  from  a  concourse  over  the  tracks  to  the  platforms.     As  the  Rapid 

gone  to  the  absurd  extreme  of  putting  in  a  derailing  switch  which  Transit   Subway   crosses  the   ship   canal   on   the   Broadway   bridge, 

would  almost  surely  throw  a  train  into  the  river;   but  the  rational  a  station  will  be  located  at  the  end  of  the  bridge  adjacent  to  the 

use  of  the  derailing  switch  or  diverging  track  is  the  only  true  solu-  new  Marble  Hill  station,  and  stairways  with  elevators  will  be  ar- 

tion.     If  one   is  not   willing  to  go   to  the  expense  of   arranging  a  ranged  to  allow  convenient  interchange  of  passengers  between  the 


derailer  or  diverter  in  a  reasonably  safe  manner,  he  ought  to 
pay  the  penalty  by  being  required  to  run  all  of  his  trains  at  low 
speed  for  several  miles  on  both  sides  of  the  drawbridge. 

S.   O.    A. 


two  lines.     Thus  with  the  conveniences  proposed  at  Grand  Central 
Station    there    will   be   two    points   where   passengers   may    change 
conveniently  from  the  railroad  to  the  subway.     The  Marble  Hill  cut- 
•By  G.  R.  Wadsworth,  late  with  the  New  York  Central. 
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Line  of   Marble   Hill   Cut-Off   Looking   South   from   Tunnel    Portal.      '-'"^  °f  Marble  Hill  Cut-Off  Looking  North  Toward  Tunnel   Portal. 


Side  Hill  Cutting  in   Rock,  Marble   Hill  Cut-Off. 


Fill   Below   High   Bridge  for  Temporary   Engine  Terminal. 


North   Portal  of  St.   Mary's  Park  Tunnel. 


Interior  of   Double  Track   Tunnel    Under   St.    Mary's   Park. 
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ote  is  now  under  construction,  D.  D.  Streeter,  o£  Chicago,  con- 
tractor. The  Spuyten  Duyvil  rectification,  comprising  the  four-track 
tunnel,  has  not  been  started,  but  the  contract  has  been  awarded 
to  the  John  Shields  Construction  Co.,  of  New  York. 
Port  Morris  Branch  Depression. 
The  Port  Morris  Branch  extends  from  Melrose,  about  a  mile 
east  of  Mott  Haven  on  the  Harlem  Division  south  al)out  two  miles 


»s?_s  ._» 


sion  o£  the  line,  and  includes  the  elimination  of  all  existing  street 
grade  crossings,  the  streets  being  carried  over  the  tracks,  and 
also  provides  for  the  crossing  of  streets  not  now  built,  by  con- 
structing the  necessary  abutments  and  bridges.  The  alinement  of 
the  branch  is  changed  as  shown  on  the  accompanying  map.  being 
carried  in  a  double  track  tunnel  under  St.  Mary's  Park.  When  com- 
pleted the  tunnel  will  be  about  2,0iio  ft.  long,  concrete  lined  through- 


Cut  and   North   Portal  of  St.   Mary's  Park  Tunnel. 
out.     Only  about  500   ft.  required  tunnel  excavation,   however,   the 
balance  being  open  cut  work. 

This  piece  of  construction  is  not  a  link  in  the  great  chain  of 
terminal  improvements,  it  being  more  or  less  isolated,  and  used 
solely  for  freight  purposes.  It  is  mentioned,  however,  as  having, 
a  bearing  on  the  policy  of  the  railroad  in  its  consistent  action  to 
abolish  all  grade  crossings  in  the  vicinity  of  New  York.  Incident- 
ally it  should  be  mentioned  that  incorporated  in  each  of  the  two 
concrete  side  walls  of  the  depression  is  a  battery  of  32  single  tile 
ducts  for  the  electric  power  transmission  cables  from  the  Port 
Morris  power  house.  Work  on  the  depression  has  been  under  way 
for  about  a  year.  The  United  Engineering  &  Contracting  Company, 
of  New  York  City,  contractors. 
Elimination  of  Grade  Crossings  and  Special  Illation  Improvements. 

Within  the  zone  of  electrification  each  station  has  been  studied 
with  a  view  of  improving  and  increasing  the  facilities  in  connec- 
tion with  the  elimination  of  grade  crossings.  Plans  have  already 
been   perfected   for  a   large   majority   of   the  stations   and  at  some 


Concrete  Walled  Cut  in  St.  Mary's  Park, 
to  the  Port  Morris  docks  on  the  East  river.     This  branch  was  par-    points   the  construction   work   will   begin  next   springy    The   build- 
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tions  in  connection  with  new  street  crossings  have  been  designed, 
for  High  Bridge.  Morris  Heights  and  University  Heights,  to  be  used 
jointly  with  the  Putnam  Division.  The  present  stations  at  Uni- 
versity Heights  and  at  Fordham  Heights  will  be  abandoned  after 
tlie  completion  of  the  new  University  Heights  station,  which  will 
be  located  about  one  block  south  of  the  present  Fordham  Heights 
station,  at  184th  street.  This  street  is  to  be  carried  across  the 
Harlem  river  by  a  bridge  to  connect  with  207th  street  in  Man- 
hattan. Plans  for  this  new  bridge  have  been  linished  by  the  city 
bridge  department,  and  the  pivot  pier  for  the  draw  span  is  already 
completed.  Work  on  these  three  new  stations  and  street  bridges 
is  under  way,  the  contract  having  been  awarded  to  the  Snare  & 
Triest  Company,  of  New  York. 

Between  Spuyten  Duyvil  and  Yonkers  new  stations  will  be  built 
at  Riverdale  and  at  Mt.  St.  Vincent,  and  at  Ludlow  the  two 
streets  crossing  the  tracks  at  either  side  of  the  present  station  will 


tion  the  grade  of  the  tracks  will  be  raised  to  allow  the  streets 
to  pass  beneath  the  railroad. 

Through  Ossining  the  two  existing  double-track  tunnels  be- 
neath the  prison  grounds  will  be  widened  for  four  tracks,  center 
columns  with  flat  steel  concrete  roof  replacing  the  present  brick 
arch  in  the  longer  tunnel,  the  shorter  one  to  remain  an  open  cut 
with  retaining  walls.  A  new  station  has  also  been  planned  at  this 
point. 

On  the  Harlem  Division  a  new  overhead  street  crossing  together 
with  a  new  overhead  station  has  already  been  completed  and  re- 
cently put  into  service  at  233d  street,  Woodlawn.  Extensive  Im- 
provements through  Mount  Vernon  have  been  planned,  involving 
a  radical  change  in  aliriement  together  with  the  elimination  of 
all  grade  crossings  and  a  new  station.  Similar  improvements  are 
also  contemplated  for  White  Plains,  where,  too,  the  alinement  will 
be  considerably  changed.     The   intermediate  stations  of  lesser  im- 
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Typical  Tunnel   Sections  Used   In   Port  Morris   Branch   Improvement   Under   St.    Mary's    Park. 


be  merged  into  one  overhead  crossing,  with  a  new  overhead 
station. 

The  Yonkers  improvement  provides  for  raising  the  tracks 
throughout  the  city,  the  streets  in  most  cases  being  carried  under 
the  railroad,  substantially  at  existing  grades.  The  improvement  in- 
cludes a  handsome  new  station  at  the  street  grade,  access  to  the 
platforms  being  by  stairways  from  the  passenger  concourse  under- 
neath the  tracks,  and  by  special  elevators  from  the  baggage  and 
express  subways.  This  improvement  includes  also  new  overhead 
stations  at  Ludlow  and  Glenwood.  For  the  Yonkers  local  service 
middle  tracks  are  provided  between  the  main  tracks  tor  the  storage 
of  trains,  and  to  facilitate  the  movements  for  the  return  trip.  Be- 
sides the  four  main  tracks  a  fifth  or  industry  track  -will  extend 
throughout  the  city  for  the  purpose  of  serving  local  industries.  Ex- 
tensive additions  have  also  been  provided  to  the  local  freight  facili- 
ties. 

A  new  station  has  been  planned  for  Hastings  together  with 
the  elimination  of  grade  crossings.  Through  Irvington  and  Tarry- 
town  the  grade  crossings  will  be  eliminated,  and  at  the  latter  sta- 


portance  have  received  attention  and  improvements  will  be  per- 
fected at  each  point.  Largely  increased  local  freight  facilities  will 
be  provided  at  many  points  to  suit  the  needs  of  growing  communi- 
ties and  to  encourage  the  establishing  of  industries  within  a  short 
distance  of  the  New  York  market. 

The  new  station  layouts  have  all  been  designed  for  four  tracks, 
with  right  hand  operation  in  pairs,  the  express  trains  using  the 
middle  two  tracks.  All  platforms  will  be  of  concrete.  It  is  pro- 
posed ultimately  to  have  the  suburban  trains  served  with  high 
platforms,  level  with  the  car  floor,  similar  to  those  in  the  sub- 
way; but  during  the  period  of  gradual  installation  of  the  new  equip- 
ment, temporary  low  wooden  platforms  will  be  used  in  the  new 
stations  first  constructed.  The  express  platforms  will  be  low,  and 
of  the  island  type  between  the  express  tracks.  All  platforms  will 
be  connected  with  the  passenger  and  baggage  concourses  by  stairs 
or  elevators  to  an  overhead  bridge  or  a  subway,  and  no  crossing 
of  the  tracks  at  grade  will  be  permitted.  The  company  has  adopted 
the  "butterfly"  section  type  of  canopy  for  island  platforms,  as  being 
in   all   respects  best   suited  to   fulfill  the   requirements  of  a  pleas- 
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ing  and  serviceable  shelter.  For  tte  local  side  platforms  shelters 
with  cantilever  supports,  rising  from  the  outer  edge  of  the  plat- 
form, the  rear  of  the  platform  being  entirely  enclosed,  are  being 
considered  and  may  be  used  jointly  with  the  "butterfly"  type. 
The  local  platforms  will  be  from  35u  to  500  ft.  long,  and  the  express 
platforms  from  600  to  1,000  ft. 

The  stations  are  classified  in  three  types.  Local,  where  pro- 
vision is  made  for  the  landing  of  passengers  from  suburban  trains 
only,  there  being  an  outside  high  platform  for  traffic  in  each 
direction;  local  express,  where  occasional  express  stops  are  de- 
sirable in  connection  with  the  regular  local  stops,  effected  by  cross- 
overs between  express  and  local  tracks  at  either  side  of  the  sta- 
tion, there  being  a  low  platform  extension  to  the 
high  platform;  combination,  providing  for  regu 
lar  stops  for  both  local  and  express  train  service. 

Consideration  has  been  given  to  the  minor 
features  of  the  proposed  new  stations,  platforms 
stairways,  etc.,  and  in  several  instances  the  com 
pany  has  had  constructed  and  put  to  actual  use 
experimental  designs  before  reaching  a  decision. 

In  connection  with  the  elimination  of  grade 
crossings  the  masonry  abutments  and  retaining 
wails  will  be  largely  of  concrete,  except  at  such 
points  where  the  approaches  to  bridge  crossings 
built  by  the  municipality,  may  be  of  stone  masonry, 
where  a  similar  treatment  will  be  carried  out  to 
give  the  proper  architectural  harmony. 

Four-Tracking  the  Hudson  and  Harlem  Divisions. 

In  connection  with  four-tracking  and  station  improvements  par- 
ticular attention  has  been  given  to  the  rectification  of  alinement 
throughout  the  entire  territory  involved.  Almost  every  curve  has 
been  considered  with  a  view  to  its  complete  or  partial  elimina- 
tion, and  the  consequent  improvement  of  alinement,  and  at  several 
points  the  work  of  building  the  new  roadbed  on  the  rectified  line 
is  now  progressing.  The  question  of  eliminating  curvature  has 
been  studied  from  a  standpoint  of  economy  in  operation.  Modern 
improvements  and  refinements  in  track  and  in  permanent  way  have 
been  many,  and  with  the  100-lb.  rail,  rock  ballasted  track,  and 
curves  in  general  not  exceeding  2  deg.,  with  spiral  easements,  which 
are  noi-mal  conditions  on  the  New  York  Central  along  the  Hudson 
river  south  of  Croton,  the  question  of  warranted  expenditure  to 
eliminate  curvature,  intangible  at  best,  resolves  itself  into  one  of 
judgment.  Investigations  as  to  the  material  underlying  the  bed 
of  the  Hudson  river  adjacent  to  the  roadbed  have  been  made  by 
wash  and  core  borings,  and  in  several  instances  river  mud  to  a 
depth  of  50  or  60  ft.  has  been  found.  At  certain  points  contem- 
plated radical  changes  in  alinement  to  reduce  curvature  were  aban- 
doned on  account  of  the  great  difficulty  and  consequent  expense 
involved  in  securing  suitable  foundations  for  the  new  roadbed. 

The  present  Hudson  Division  is  double-track  from  Mott  Haven, 
where  it  leaves  the  Harlem  Division,  to  Spuyten  Duyvil,  and  from 
there  north  to  Ossining  there  is  a  middle  track  between  the  north 
and  southbound  mains.  The  entire  line  will  be  four-tracked  to 
Croton  with  double  storage  or  emergency  tracks  between  the  local 


where  the  New  York,  New  Haven  &  Hartford  joins.  From  Wood- 
lawn  north  through  White  Plains,  at  present  double  track,  two  addi- 
tional tracks  will  be  constructed,  making  the  four-track  line  com- 
plete to  North  White  Plains  terminal.  The  four-tracking  involves 
the  extension  of  all  bridges  and  culverts,  and  in  many  instances 
complete  new  structures  of  a  type  appropriate  for  the  four  tracks 
have  to  be  provided.  When  completed  the  roadbed  structures  will 
practically  be  renewed  throughout. 

The  shorter  signal  blocks  made  necessary  by  the  contemplated 
large  increase  in  suburban  train  service  under  electric  operation, 
will  require  the  complete  renewal  of  the  existing  block  signal  sys- 
tem.     Automatic    block   signals    will    be    employed.     The   increased 


Proposed   Station   at   University   Heights. 

track  facilities  also  require  new  power  interlocking  plants  at  all  the 
important  stations.  The  Installation  of  the  third  or  contact  rail  will 
be  carried  on  together  with  the  new  track  and  switch  work  as  far 
as  practicable. 


The   Commercial   Cable   Company's   New  Atlantic   Line. 


Proposed    Station    at    High    Bridge. 

and  express  tracks,  each  of  two  75-car  trains  capacity,  for  traflSc 
in  either  direction,  located  at  convenient  operating  intervals.  From 
Spuyten  Duyvil  north  for  a  distance  of  some  three  miles  the  two 
freight  tracks  from  the  west  side,  or  city  division,  will  be  carried 
along  the  river  side  of  the  four  main  tracks  to  Ludlow,  where  a 
system  of  crossovers  will  serve  to  divert  the  freight  trafiic  to  or 
from  the  main  passenger  tracks. 

The  filling  for  the  new  embankment  for  the  additional  tracks 
along  the  Hudson  river  will  be  obtained  largely  from  the  excava- 
tion at  the  Grand  Central  yard.  This  material  is  more  than  half 
rock  and  is  well  adapted  for  filling  along  the  river  front.  After 
the  new  embankment  is  completed  a  substantial  sea  wall  of  riprap 
will  be  constructed. 

The    Harlem    Division    is   at   present    four-track    to    Woodlawn, 


The  Commercial  Cable  Company's  fifth  Atlantic  cable  from 
Canso,  Nova  Scotia,  to  Waterville,  Ireland,  was  completed  and  put 
in  operation  on  October  6.  This  makes  seven  transatlantic  cables 
worked  in  direct  connection  with  the  lines  of  the  Postal  Telegraph- 
Cable  Company.  All  of  them  are  duplexed,  so  that  their  combined 
capacity  is  fourteen  messages  at  one  time. 

The  new  cable  is  the  best  and  most  expensive  submarine  cable 
ever  laid.  It  was  manufactured  by  the  Telegraph  Construction  & 
Maintenance  Company,  of  London,  having  been  begun  in  March,  1905, 
and  finished  and  shipped  on  board  the  construction  company's 
steamer  Colonia  on  August  3,  1905. 

Atlantic  cables  are  always  laid  from  west  to  east  because  of  the 
prevailing  westerly  winds  in  the  summer  months  on  the  Atlantic, 
consequently  the  Colonia  landed  the  heavy  shore  end  of  the  cable 
at  Canso  on  the  morning  of  August  18.  Moving  out  from  the  shore 
she  struck  a  rock  and  was  fast  for  four  days.  The  injuries  compelled 
her  to  go  into  drydock  at  Halifax  with  2.300  miles  of  submarine 
cable  board.  On  September  23  she  laid  her  course  from  Canso. 
N.  S.,  paying  out  cable.  On  September  2S  she  passed  through  a 
hurricane  in  mid-Atlantic,  although  on  that  day  the  weather  on  both 
sides  of  the  Atlantic  was  reported  fine,  with  gentle 
winds.  On  October  3  she  arrived  without  mishap 
at  a  point  187  miles  from  the  coast  of  Ireland, 
where  the  final  splice  was  to  be  made  between  the 
cable  that  she  had  laid  out  from  the  American  side 
and  the  1S7  miles  of  cable  previously  laid  west- 
ward from  the  Irish  coast  by  the  steamship  Cam- 
bria in  June.  The  weather  Was  heavy,  and  the 
Colonia  hove  to  until  October  6,  when  the  final 
splice  was  made.  • 

At  some  points  the  cable  was  laid  nearly  three 
miles  below  the  surface.  The  material  used  in  the 
manufacture  of  the  cable  was  1,411,200  pounds  of 
ropper;  799.688  pounds  of  gutta-percha;  1,500,000 
pounds  of  brass  tape,  jute  yarn,  iron  wire  and 
preservative  compound. 

The  signaling  speed  of  this  cable  is  15  per 
cent,  greater  than  that  of  any  other  of  equal 
length  in  the  Atlantic.  The  cost  varied  from 
one  thousand  dollars  to  six  thousand  dollars  per  mile,  according 
to  the  character  of  the  ocean  bed  and  depth  of  water.  This 
variation  was  due  to  the  different  diameters  and  weights  of  the 
sections.  The  cable  laid  in  the  deepest  water  is  lightest,  because 
it  would  be  impossible  to  retrieve  a  heavy  one  from  the  deep  water. 
Cable  in  deep  water  is  little  liable  to  injury,  and  does  not  need  to 
be  so  strong.  The  sections  laid  near  shores  are  of  massive  con- 
struction and  expensive.  In  the  neighborhood  of  the  fishing  grounds 
off  the  coast  of  Newfoundland,  a  type  of  cable  midway  between 
the  deep  water  and  shore  end  cable  is  used.  This  intermediate  size 
is  made  strong  enough  to  resist  injuries  from  the  anchors  of  fishing 
craft,  which  is  a  prolific  source  of  danger:  This  intermediate  type 
is  made  just  heavy  enough  to  afford  reasonable  prospect  of  retriev- 
ing it  in  the  event  of  its  being  damaged  by  an  anchor. 
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Two   Baldwin   Four-Cylinder  Balanced  Compound   Locomotives. 


The  accompanying  illustrations  show  two  new  types  of  four- 
cylinder  balanced  compounds  recently  turned  out  by  the  Baldwin 
Locomotive  Works.  The  Atlantic  (4-4-2)  type  engine  is  one  of  two 
built  for  the  Chicago.  Rock  Island  &  Pacific,  and  the  Pacific  (4-6-2) 
engine  is  one  of  an  order  of  28  for  the  Atchison,  Topeka  &  Santa  Fe.' 

The  Rock  Island  engines  follow  closely  that  road's  standard  de- 
sign for  simple  Atlantic  type  locomotives  prepared  by  the  motive 
power  committee  appointed  some  time  ago  to  standardize  the  loco- 
motive equipment  on  the  Rock  Island  System.  The  wheel  base  has 
been  increased  2  ft.  9"-  in.  to  permit  the  inside  cranks  to  drive  on 
the  forward  axle  without  setting  the  high  pressure  cylinders  for- 
ward as  in  the  Cole  engine.     The  total  weight  has  been  increased 


The  .general  dimensions  of  the  Santa  Fe  and  the  Rock   Island  en- 
gines are  given  in  following  table: 

Koc'k  Island  :  Atlantic 

type.  Santa  Fe  ;  Pacific  type. 

Kind  of  fui'!   Soft  coal.  Oil. 

Weight  on   drivers    10.5. .-j40  lbs.  151.900  lbs. 

on  tonvard  truck .51.780    "  35,800    " 

on   trailing  truclc 42.080    "  :<!),000    " 

total    I!)'j.4ii0    •■  iiiii.TOO    •• 

eng.    and   tender   loade<l         341).OO0    "  4ir_',TS.3    •' 

General  Dimensions. 

Wheel  base,  total,  of  engine ....         30  ft.    3  in.  34  ft. 

driving     0  "   10  "  13  ft.  .s  in. 

total,    eng.    &    tendr       00   "      8  "  60  "    li-..  in. 

Heating   surface.    flrebo.t 194  sq.  ft.  192.x  sii.  ft. 

tubes 3.01.5      ••  3.4M2.2      " 

total 3,209      •■  3.S95.0      " 

Grate  area    50.2  "  


Atlantic    (4-4-2)    Type    Four-Cylinder    Balanced    Compound    for   the    Chicago,    Rock  Island  &  Pacific. 


14,400  lbs.  over  the  simple  engines,  but  of  this  increase  only  1,540 
lbs.  has  been  added  on  the  drivers.  Some  changes  have  been  made 
in  the  design  of  the  boiler  also,  the  working  pressure  being  in- 
creased from  1S5  lbs.  in  the  simple  engines  to  220  lbs.  in  the  com- 
pounds. The  compounds  have  820  sq.  ft.  more  heating  surface  and 
5.4  sq.  ft.  more  grate  area.  Their  tractive  power,  however,  is  about 
the  same  as  the  simple  engines,  the  compounds  having  24,000  lbs. 
as  against  24,700  lbs.  for  the  simple  engines.  These  engines  will  be 
tested  on  the  Illinois  Division  in  comparison  with  the  simple  At- 
lantic engines  now  in  service. 

The  Santa  Fe  locomotives  are  the  second  lot  of  Pacific  type 
balanced  compounds  turned  out  by  the  Baldwin  Works,  the  first  en- 
gine of  this  type  having  been  built  for  the  Oragon  Railroad  and 
Navigation  Co.  last  spring  and  placed  on  exhibition  at  the  Man- 
hattan Beach  convention  of  the  Master  Mechanics'  Association  last 
June.  The  Santa  Fe  engines  have  the  same  size  cylinders,  17  in. 
and  28  in.  x  28  in.,  as  the  O.  R.  &  N.  locomotives,  but  they  are 
heavier  on  drivers  and  more  powerful  in  every  way.  The  inside 
rods  are  bifurcated  and  drive  on  the  middle  axle  with  the  outside 
rods.  The  weight  on  each  driving  axle  is  50,630  lbs.,  which  is  not  so 
high  as  the  weights  usually  applied  in  Atlantic  type  balanced  com- 
pounds. They  are  equipped  for  oil  burning.  The  following  table 
gives  some  of  the  principal  dimensions  of  the  Santa  Fe  engines 
and  the  first  locomotive  of  this  type  built  for  the  O,  R.  &  N.  Co.: 


Wlirvis   (liul  Jriu 


Drivers,   number    

Drivers,   diameter    

Truck  wheels,  front,  diameter.  . 
Truck  wheels,  trailing,  diameter 
Journals,  driving,  main    

driving,  others    

front  truck 

trailing   truck    


lOxlOy.  in. 
9x12 
6x12 

8x14 


Ciilindeis  and  Valves. 

Cylinders,  diameter    15  in.  and  25  in. 

I'iston,    stroke    26  in. 

Valves,  kind  of   Balanced  piston. 

Boiler. 

Type  of    .\ Extended  wagon  top. 

Working  steam  pressure    220  lbs. 

Diameter  of  first  ring 66  in. 

Thickness   of   sheets "/le-in.  and  ".  K.in. 

Staying     


Lensth     

Width    

Thickness  of  sheets, 


\\"ater  space,  front 
sides 
back 


crown.  .  . 
tube.  . .  . 
sides . . . . 
back.... 


73  in. 
31 1^  in. 
43  in. 
11  X  10  in. 
9x12  •• 
6x10  " 
714  xl2  " 


■  in.  and  28  in. 
28  in. 
Piston. 


Wagon  top. 

220  lbs. 

7€  in. 

n..  •Si -in.  &■-■ 

Radial. 


Total  weight  .  . 
Weight  on  drive 
Grate  area  .... 
Heating  surface 
Boiler  pressure 
Diameter  of  dri\ 


Santa  Fe. 
226.700  lbs 
151,900    ■• 


O.  R.  &  N.  Co 
231.300  lbs. 
143,600  ■• 
49.5  sq.  ft. 
3,053  sq.  ft. 
200  lbs. 


Xumber    

Material     

Wire  gage 

Outside  diameter 
Length     


Iron. 
No.  11. 

2Vi  in. 
IS  ft.   10  in. 

Tender. 

7,000  gals. 
12  tons  coal. 


Oil     Burning     Pacific     (4-6-2)     Type     Four-Cylinder     Balanced     Compound     for    the  Atchrson.  Topeka  &  Santa  Fe. 


November  10,  1905. 
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A  Deep  Waterway  from  Chicago  to  the  Mississippi   River. 


As  the  chief  feature  of  a  vast  scheme  for  diverting  from  Lake 
Michigan  the  sewage  of  Chicago  which  had  hitherto  been  polluting 
the  city's  water  supply,  the  Chicago  Drainage  Canal  has  world- 
wide fame.  But  while  made  primarily  for  sanitary  purposes,  its 
possibilities  as  a  navigable  channel  and  section  of  a  deep  water- 
way of  considerably  greater  length  had  also  a  foremost  place  in 
the  minds  of  its  promoters  and  designers,  as  is  indicated  by  its 
legal  name  of  "Chicago  Sanitary  and  Ship  Canal."  In  order  that 
its  importance  and  value  as  a  waterway  may  be  understood  fully, 
reference  should  be  made  to  the  accompanying  map.  As  will  be 
seen,  the  canal  establishes  a  connecting  link  between  Lake  Mich- 
igan— or,  more  properly,  the  Chicago  river — and  natural  waterways 
extending  through  the  State  of  Illinois  to  confluence  with  the  Mis- 
sissippi  river.     These   waterways,   however,   in   their  present  state 


of  the  Chicago  river  and  extends  to  Lockport,  a  fraction  over  28 
miles.  The  lateral  dimensions  vary  from  110  ft.  at  the  bottom  and 
198  ft.  at  the  water  line,  to  202  ft.  at  the  bottom  and  290  ft.  at 
the  water  line.  Through  solid  rock  cuts  these  dimensions  are  160 
ft.  and  162  ft.  respectively.  The  grade  of  the  channel  is  1%  In. 
per  mile  through  earth  sections  and  314  in.  per  mile  through  rock 
sections.  The  depth  of  water  varies  with  the  flow,  but  the  mini- 
mum is  22  ft.  At  Lockport  there  is  in  the  canal  a  large  windage 
basin  cut  in  the  stone  to  enable  large  vessels  to  turn  around.  The 
controlling  works  for  governing  the  flow  of  water  in  the  canal  are 
also  located  here. 

The  flow  of  water  which  the  canal  is  designed  to  accommodate 
is  600,000  cu.  ft.  a  minute.  However,  in  its  present  condition  it 
will  not  admit  this  volume  in  all  parts  without  producing  a  current 
harmful  to  navigation.  The  narrowest  section  of  the  canal  will 
carry  only  300,000  cu.  ft.  at  a  current  of  1%  m.p.h.  This  section 
can  readily  be  enlarged,  however,  when  conditions  require.  The 
Chicago  river,  the  flow  of  which  was  reversed  by  the  canal,  will 
handle  at  the  present  time  little  more  than  the  present  capacity 
of  the  canal,  but  improvements  to  widen  and  deepen  it,  of  which 
approximately  60  per  cent,  have  already  been  accomplished,  will 
make  possible  a  flow  of  4S0.O00  cu.  ft.,  and  the  remaining  120,000 
cu.  ft.  needed  to  yield  the  maximum  capacity  of  the  canal  will  be 
supplied  by  a  large  conduit  along  39th  street  (Chicago)  to  the  lake, 
forming  part  of  the  intercepting  sewer  system  which  is  being  built 
to  divert  from  the  lake  to  the  canal  the  sewage  of  the  south  side 
of  the  city. 

From  Lockport  to  the  southern  limits  of  Joliet,  e'i..  miles,  the 
Des  Plaines  river  is  being  deepened,  widened  and  straightened  to 
accommodate  a  flow  of  1,500,000.  cu.  ft.  per  minute.  This  provides 
for  the  maximum  flow  from  the  canal  and  for  all  possible  flood 
waters  of  the  Des  Plaines  valley.  A  navigable  depth  for  large 
craft  will  not  be  established,  however,  by  the  work  at  present  under 
way. 

All  bridges  concerned  in  the  construction  of  the  canal  were 
built  or  altered  in  conformity  to  the  needs  of  navigation.  The  cost 
of  the  canal  when  all  work  is  completed  will  be  approximately  $55,- 
000,000.  This  exceeds  by  $18,000,000  the  sum  that  would  have  been 
necessary  to  meet  the  needs  of  sanitation  alone. 

From  Lake  Michigan  at  Chicago  to  St.  Louis  by  the  proposed 
water  route  is  362  miles.  Of  this  distance  the  canal  has  already 
developed  34  miles.  The  Mississippi  river  section  covers  39  miles, 
leaving  289  miles  of  the  Des  Plaines  and  Illinois  rivers  to  be  im- 
proved. Figures  and  estimates  contained  in  the  memorial  are 
based  on  a  22-ft.  channel  from  Chicago  to  Lake  Joliet,  and  a  14-ft. 
channel  from  that  point  to  the  mouth  of  the  Illinois.  The  latter 
figure  is  the  depth  for  which  the  canal  would  provide  the  necessary 
flow  of  water.  The  estimated  cost  from  Lake  Joliet  to  the  mouth 
of  the  Illinois  is  $17,000,000,  of  which  $10,000,000  is  apportioned 
to  the  first  54  miles,  considerably  more  work  being  necessary  on 
this  section  than  on  the  remaining  227  miles.  It  is  interesting  to 
know  that  the  full  fiow  of  the  canal — 600,000  cu.  ft.  per  minute — is 
one-half  the  volume  of  the  Mississippi  at  Rock  Island,  111.,  during 
the  low-water  season.  The  discharge  of  this  additional  amount  of 
water  from  the  canal  would  therefore  increase  materially  the  volume 
of  the  Mississippi  during  a  great  part  of  the  year. 

The  value  of  a  waterway  such  as  is  proposed  is  dwelt  on  at 
length  in  the  memorial.  Aside  from  the  commercial  benefits,  the 
national  character  and  importance  of  such  a  waterway  are  pointed 
out.  A  new  means  of  communication  in  the  Central  West  would  be 
established,  also  a  passageway  for  light-draft  war  vessels  through 
the  heart  of  the  continent.  And  while  the  primary  commercial  ad- 
vantage would  accrue  to  the  interests  of  Chicago  and  St.  Louis,  it 
would  permit  direct  navigation  between  Chicago  and  the  Great  Lakes 
on  the  one  hand  and  the  Mississippi  river,  Gulf  and  South  American 
ports  on  the  other.  Also,  with  the  opening  of  the  Panama  canal, 
direct  communication  with  the  Orient  could  be  established. 


The  Waterways  of  Illinois. 

do  not  furnish  a  channel  depth  suflicient  to  float  the  large  craft 
requisite  to  the  commercial  success  of  the  project,  and  considerable 
work  would  have  to  be  done  on  them  to  develop  a  commercially  profit- 
able waterway.  This,  of  course,  requires  the  co-operation  of  the 
Federal  government,  and  as  a  matter  of  fact,  the  government  has 
already  taken  some  steps  in  the  matter,  the  57th  Congress  having 
appropriated  $200,000  for  making  surveys  of  the  route  and  preparing 
plans  and  estimates.  The  survey  has  been  completed  and  the  esti- 
mate is  in  the  hands  of  the  Chief  of  Engineers  of  the  United  States 
Army  and  will  probably  be  submitted  to  Congress  at  its  next  session. 
Shortly  after  the  above-mentioned  appropriation  had  been  made,  the 
Trustees  of  the  Sanitary  District  of  Chicago  addressed  a  memorial 
to  Congress  urging  the  construction  of  the  deep  waterway  and  sub- 
mitting a  mass  of  information  to  prove  the  importance  and  feasi- 
bility of  the  route.  Much  of  what  follows,  including  the  accompany- 
ing map,  is  taken  from  that  document. 

The  canal  proper  begins  at  the  west  fork  of  the  south  branch 


Baggage  charges  on  the  German  railroads  by  the  proposed 
reformed  passenger  tariff,  permitting  no  free  baggage,  are  to  be  by 
zones  and  for  units  of  weight  amounting  to  25  kilograms;  that  is  26 
kilograms  will  cost  twice  as  much  as  25.  LTp  to  25  kilometers  (15% 
miles)  the  charge  will  be  5  cents  per  unit  (55  lbs.).  Then  for  each 
zone  6  cents,  the  first  ten  zones  being  50  kilometers  (31  miles)  each; 
zones  11  to  13  are  62  miles  each,  and  for  these  the  unit  of  weight  is 
110  lbs.  and  the  charge  per  zone  12  cents.  The  14th  zone  includes 
all  distances  over  800  kilometers  (500  miles),  with  a  charge  of  $1.19 
for  every  55  lbs.  Thus  a  trunk  weighing  more  than  110  lbs.  would 
pay  $3.57  for  500  miles  or  any  greater  distance.  Second  class  fare 
for  500  miles  would  be  $S.C4,  so  that  with  such  a  trunk  the  cost  of  the 
journey  would  be  $12.21,  or  at  the  rate  of  2.44  cents  per  mile.  Proba- 
bly not  one  German  passenger  in  50  would  carry  so  heavy  a  trunk, 
and  not  one  in  20  more  than  55  lbs.,  and  the  illustration  is  to  show 
how  the  fares  would  apply  to  existing  American  traveling  customs. 
The  proposed  baggage  charges  are  lower  than  express  charges  in 
many  cases  (as  for  short  distances),  and  baggage  will  not  be  for- 
warded unless  a  ticket  is  shown. 
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Kinzie  Street  Track   Elevation   of  the  Chicago  &   North-Western, 
Chicago. 

Although  there  is  more  or  less  similarity  in  all  of  the  Chicago 
track  elevation  work,  each  piece  has  its  own  special  problems, 
making  some  stretches  much  more  difficult  than  others.  The  Chi- 
cago &  North-Western  has  nearing  completion  one  of  the  largest 
and  mo.st  interesting  pieces  of  this  work  that  has  been  done  thus 
far.  Wells  street  station,  the  principal  passenger  terminal  of  the 
road,  is  north  of  and  just  across  Chicago  river  from  the  retail 
district  of  the  city.  It  is  also  a  short  distance  east  of  the  north 
branch  of  the  Chicago  river.  The  Galena  division  of  the  road,  which 
is  one  of  its  three  double-track  main  lines  out  of  the  city,  runs 
due  west  from  Wells  street  station  along  Kinzie  street.  A  por- 
tion of  this  line  extending  from  Fortieth  avenue,  near  the  western 


Fig.  3.  Before  filling  began  the  north  track,  which  was  the  first 
raised,  occupied  the  position  indicated  by  the  broken  lines  almost 
directly  under  track  No.  2.  Sand  trains  were  run  upon  this  track, 
the  material  unloaded  and  used  to  raise  the  track,  which  was 
lined  over  into  the  position  of  track  No.  1  as  the  raising  progressed. 
Meanwhile  a  pile-driver  went  ahead  of  the  filling  and  drove  the 
piles  for  temporary  subway  bridges  for  the  two  north  tracks.  One 
of  these  bridges  is  shown  in  Fig.  4  with  a  concrete  mixing  plant 
for  the  column  foundations.  As  soon  as  track  No.  1  was  raised 
it  was  used  as  a  working  track  to  fill  for  No.  2,  which  mean- 
time had  been  abandoned  and  was  edged  up  on  the  side  of  the 
fill. 

When  the  bank  was  ready  the  rail  joints  of  the  track  were 
disconnected  and  the  .30-ft.  sections  lifted  to  its  top  by  a  derrick 
car  on   No.   1   and   quickly   connected  up.     It   was   then   used   as  a 
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7/MC/f  No./. 
Fig.  1 — Sketch   Plan  of  Chicago  &   North-Western   Kinzie  Street  Track    Elevation. 


city  limits,  eastward  to  Sacramento  avenue,  about  two  miles,  was 
elevated  several  years  ago.  The  present  work  is  a  continuation 
of  this  elevation  eastward  for  2.4  miles,  from  Kedzie  avenue  to  Ada 
street,  about  two  miles  west  of  Wells  street  station. 

The  track  and  yard  situation  affecting  this  work  will  be  under- 
stood by  reference  to  the  accompanying  sketch  plan.  Fig.  1.  Imme- 
diately south  of  the  North-Western's  tracks  are  the  tracks  of  the 
Pan  Handle  (P.  C.  C.  &  St.  L.)  which  come  into  Kinzie  street 
from  the  south  on  Rockwell  street.  These  tracks  also  are  being 
raised,  the  work  being  only  a  little  behind  that  of  the  North- 
Western.  At  Western  avenue  the  Chicago.  Milwaukee  &  St.  Paul 
comes  in  from  the  northwest,  crossing  over  the  North-Western  to 
join  the  Pan  Handle  tracks,  which  it  uses  into  Union  station.  Just 
west  of  the  C,   M.  &  St.  P.  junction  is  the  Western  avenue  freight 


working  track  for  the  third  fill  and  No.  1  turned  over  to  the  trans- 
portation department. 

The  procedure  in  filling  for  track  3  was  somewhat  different 
from  the  previous  work.  In  order  to  avoid  encroachment  on  the 
north  track  of  the  Pan  Handle,  whose  elevation  work  had  not 
proceeded  so  far,  the  track  which  had  been  acquired  from  that 
road  was  swung  over  to  the  right-of-way  line  and  edged  tip  as 
shown  in  Fig.  3  and  in  the  photographic  view.  Fig.  5,  to  hold  the 
bank  within  bounds.  Track  3  is  therefore  a  new  track.  No.  4  could 
not  be  put  in  position  until  the  Pennsylvania  had  elevated  its  north 
track. 

Western  avenue  yards  contain  approximately  12  miles  of  track. 
As  already  mentioned,  these  yards  were  not  raised  to  the  full 
height  of  the  line  tracks,  the  total  elevation  of  which  was   about 


and  coach  yard,  which  also  was  elevated,  though  not  to  the  height     13  ft.     The  yards  were  raised  6  ft.  above  their  former  grade,  the 


of  the  main  tracks.  An  idea  of  the  situation  at  this  point  may 
be  gained  from  Fig.  2.  The  view  is  looking  west  from  Western 
avenue  and  was  taken  while  elevation  of  the  "north"  yard  was 
in  progress.  Prior  to  the  beginning  of  the  elevation  work  the 
main  line  made  a  detour  southward  to  run  around  Western  aV*- 
nue  yard,  as  seen  in  the  photograph,  and  was  separated  from  it 
by  a  high  fence.  This  was  to  avoid  danger 
from  fast  passenger  trains  running  through 
the  yards.  This  has  been  changed,  the  line 
now  running  directly  through  the  freight 
yard,  but  at  a  considerably  higher  elevation, 
dividing  it  into  "north"  and  "south"  yards. 

The  North-Western  formerly  had  but 
two  main  tracks  on  Kinzie  street.  It  now 
has  four  as  far  east  as  Ada  street,  the  end 
of  the  elevation  work.  Right-of-way  for  the 
third  track,  which  is  now  the  north  track, 
was  obtained  from  the  city  in  exchange  for 
paving,  curbing  and  laying  a  5-ft.  sidewalk 
on  Kinzie  street  between  Ashland  and  West- 
ern avenues.  The  fourth  or  south  track  was 
obtained  from  the  Pan  Handle  in  exchange 

for  the  site  of  the  old  Ada  street  coach  yard  of  the  North-Western. 
which  was  abandoned  for  the  coach  yard  at  Western  avenue,  having 
double  the  capacity 


relation  of  yard  and  line  tracks  being  as  shown  by  the  cross  sec- 
tion in  Fig.  6.  This  drawing  shows  the  track  plan  of  the  eleva- 
tion work  west  of  Oakley  avenue.  To  i-aise  the  yard,  one-half 
was  abandoned  and  filled  at  a  time.  Alternate  tmcks  across  the 
yard  were  raised  at  one  time,  the  sand  cars  being  placed  on  the 
tracks  between. 


Cross-Section   of   Filling   and   False  Work. 


In  addition  to  what  has  been  described,  the  double  track  from 

the    west   which    swings    southward    on   Rockwell    street   has    been 

East  of  Ada  street  there  are  three  tracks  to  the  raised  for  about  three-quarters  of  a  mile.     This  track  runs  to  Wood 

north  branch  of  the  river,  where  there  is  a  double-track  bridge  for  street  freight  yard  and  the  Union   Stock  Yards.     The  interlocking 

entrance  to  the  passenger  terminal.  plant  protecting  the  junction  of  this  line  with  the  main  line,  which 

Work  was  begun  in  the  summer  of  1904  on  the  concrete  founda-  was   formerly  at  Talman  avenue,   has  been  moved   west  to  Kedzie 

tions    for    the    retaining   walls   and    footings    for   the   bridge   abut-  avenue,  and  is  an  all-electric  plant. 

ments.     By  the  fall  of  the  year  the  retaining  walls  were  about  half  Raising  the  four-track  grade  crossing  of  the  Chicago,  Milwaukee 

built,  those  from  Ada  to  Robey  street  being  completed  all  but  the  &  St.  Paul  at  Western  avenue  was  a  difiicult  feature  of  the  work, 

coping.     The   retaining   wall    work   was   finished    in   the   spring   of  In   order  to  enable  this  to  be  done  most  conveniently,  this   cross- 

the  present  year  and  all  abutments  were  built  this  year.     Filling  ing  was  moved  temporarily  to  a  point  east  of  Hoyne  avenue,  where 

was  started  in  .A.pril,  the  first  work  being  done  at  Western  avenue  the  tracks   were   already   elevated.     The   C.   M.   &   St.   P.   used   the 

yard.     Filling  on  the  line  was  begun  in  May.  starting  from  Oakley  tfro  north  tracks  of  the  North-Western  west  of  Hoyne  avenue  while 

avenue  and    working  eastward,  one  track   being  raised   at  a   time,  the  crossing  was  in  a  temporary  position.     As  soon  as  the  tracks 

The  stages  of  the  work  are  indicated  in  the  cross-section  of  filling,  had  been   raised  at  Western  avenue  the  crossing  was  moved   back 
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to  its  original  position.  This  crossing  will  be  protected  by  an  all- 
electric  interlocking  plant. 

Sand  /or  the  elevation  work  was  obtained  from  Gary  pit,  about 
38  miles  northwest  of  Chicago  on  the  line  to  St.  Paul.  The  Track 
Elevation  department  had  its  own  train  service  over  this  portion 
of  the  line,  with  special  locomotives  and  cars  assigned  to  it.  Haskell 
&  Barker  side-dump  cars  were  used  and  all  sand  was  handled  at 
the  Chicago  end  by  shaveling  at  a  cost  of 
about  5  cents  a  yard.  The  maximum  amount 
of  sand  deposited  in  a  day  was  12,000  cu. 
yds.  and  the  average  was  7,000  yds. 

The  retaining  walls  are  built  of  coarse 
rubble  masonry  on  a  foundation  of  concrete 
resting  on  pil's.  The  coping  is  Wisconsin 
red  sandstone,  the  body  being  gray  limestone. 
A  cross  section  of  the  wall  is  shown  in  Fig. 
3,  and  a  photographic  view  in  Fig.  S,  which 
was  taken  at  Western  avenue,  looking  east, 
before  filling  began.  The  concrete  retaining 
wall  of  the  Pan  Handle  appears  on  the  south 
side. 

The  abutments  for  the  subway  bridges, 
of  which  there  are  nine  new  one.s.  are  of  di- 
mension stone,  and  the  sandstone  is  used  for 
bridge  seati,.  The  column  foundations  have 
a  concrete  footing  with  a  stone  cap.  The 
subways  are  all  66  ft.  between  abutments. 
The  bridges,  which  are  now  being  placed,  are 
steel,  and  a  novel  floor  construction  is  em- 
ployed. Drawings  are  shown  (Fig.  9)  from 
which  it  will  be  seen  that  no  longitudinal 
girders  are  used.  The  steelwork  of  the  floor 
consists  of  longitudinal  troughs  resting  on 
the    abutments    and    on    transverse    girders 

riveted  to  the  columns.  The  latter  are  built  up  of  four  Z  bars  riveted 
to  a  central  web  plate,  forming  an  H  section.  The  cross  girders  are 
3  ft.  S*^  in.  back  to  back  of  angles.  The  troughs  are  lo''ii  in.  wide 
c.  to  c.  of  web  plates.  They  are  121,4  in.  deep  over  angles  for  the  side- 
walk spans  and  IS14  in.  for  the  roadway  spans,  the  lengths  being  re- 
spectively 11  ft,  3  in.  and  24  ft.  6  in.  The  insides  of  the  troughs 
are  swabbed  with  hot  asphalt  and  they  are  then  filled  with  1-3-6 
concrete.  Over  this  is  laid  1%  in.  of  asphalt  mastic,  on  top  of  which 
is  a  covering  of  1-2-4  reinforced  concrete,  using  M-in.  corru- 
gated steel  bars  laid  6  in.  on  centers.  The  ballast  is  laid  on  the 
concrete. 

The  floor  drains  from  the  center  each  way  to  the  ends,  the 
side  gutters,  formed  in  the  floor,  having  a  zero  depth  at  the 
center  of  the  bridge  and  increaising  to  6  in.  at  each  end.  Drain 
tiles  back  of  the  abutments,  under  the  ballast,  carry  off  the  water. 
At  the  side  of  the  bridge  is  a  facia  girder  2  ft.  11  in.  deep.  These 
bridges  are  designed  for  a  live  load  of  two  177li.-ton  locomotives 
followed  by  a  uniform  load  of  5,000  lbs.  per  foot  of  track.  There 
is   no   allowance   for   impact   because    of   the   ballasted   floor.     The 


was  altered  in  1895  at  the  time  the  western  portion  of  the  line 
now  being  raised  was  elevated.  It  was  a  skew  subway,  there  being 
an  offset  of  17  ft.  in  the  avenue  between  the  north  and  .soutK 
sides  of  the  tracks.  The  lowest  point  of  its  roadway  was  8  ft. 
below  its  present  grade.  This  was  below  the  grade  of  the  sewers 
and  water  was  constantly  present,  although  an  automatic  pump 
was  installed  to  keep  it  pumped  out.   This  subway  has  been  straight- 


Fig.     4 — Temporary     Timber     Subway     Bridge     and     Portable     Concrete    Mixing 
Plant  for  Column    Foundations. 


Pan  Handle  will  use  a  similar  design  for  its  bridges,  but  which 
will,  of  course,  be  independent  of  those  of  the  North-Western.  The 
opening  between  the  bridges  at  the  dividing  property  line  will  be 
covered   by  reinforced  concrete   slabs,  as  shown  by  the  detail. 

In  addition  to  the  nine  new  subways,  the  old  subway  at  Sacra- 
mento avenue,  near  the  west  end  of  the  work,  will  be  revised. 
It   was   built    in    1893    before   any   elevation    work   was    done,    and 


Fig.  5 — Track  No.  4  Edged  Up  on  Side  of  Fill  to  Protect  Adjacent  Tracks 
of  P.,  C,  C.  and   St.  L. 

ened,  a  new  bridge  built,  and  the  roadway  raised  to  give  the 
minimum  subway  clearance  of  13  ft.  To  straighten  the  roadway, 
17  ft.  was  acquired  by  the  city  on  the  east  side  of  the  street 
north  of  the  right-of-way.  The  roadway  will  have  two  kinds  of 
paving.  On  the  east  20  ft.  granite  will  be  used  for  heavy  team- 
ing. The  west  32  ft.  will  have  brick  for  boulevard  purposes.  The 
tW'O  will  be  separated  by  a  concrete  curb  which  will  be  made  of 
crushed  granite  to  give  greater  durability.  On  each  side  of  the 
bridge  it  will  be  9  in.  x  30  in.  Under  the  bridge  it  becomes  a 
wheel  guard  and  a  support  for  a  row  of  columns.  It  has  a  founda- 
tion 6  ft.  wide  and  21  in.  deep.  The  upper  part  is  3  ft.  wide  for 
a  height  of  3  ft.  8  in.  and  the  remaining  2  ft.  tapers  to  a  top 
width  of  1  ft.  4%  in.  Details  are  shown  in  Fig.  7.  The  17  ft. 
on  the  west  side,  north  of  the  tracks,  which  formerly  was  roadway, 
will  be  sodded. 

Before  the  elevation  work  began  there  were  viaducts  over  the 
tracks  at  Ashland  and   Western   avenues,   with  truss  spans  of  190 
ft.  and  140  ft.  respectively.     These  had  to  be  removed  by  the  rail- 
road  companies,   which  also  removed  the  approaches.     The  North- 
Western  removed  the  north  approach  to  the 
Ashland  avenue  viaduct,  the  C,  M.  &  St.  P. 
the  similar  approach  at  Western  avenue,  and 
the  Pan  Handle  the  two  south  approaches. 
In  addition  a  250-ft.  span  bridge  which  car- 
ries the  Metropolitan  Elevated  Railway  over 
the  tracks,  had  to  be  raised  about  10  ft.    This 
was   done  by   jacking  up  the   end  bearings, 
building  up  the  abutments,  and  changing  the 
plate   girder   approaches,    all   of   which    was 
(lone  by  the  Elevated  Railway. 

Before  the  work  began  there  was  a  pas- 
senger station  at  Oakley  avenue.     This  was 
abandoned  and  a  new  station  is  being  built 
at  Kedzie  avenue.     It  is  a  one-story  building 
with  basement  rooms  at  the  street  level.   The 
general  waiting  room,  which  is  at  the  track 
level,   is  72   ft.  x   40  ft.,   and   there  are  also 
women's   rooms  and  a  smoking  room.     The 
material   is   continental  brick   with   Bedford 
stone  trimmings.     The  platforms  are  wood, 
except  over  the  subway,   where  concrete   is 
used.     There    is    an    inclined    drivew'ay    of 
concrete    leading    up    to    the    waiting    room 
level  from  Carroll  avenue.     It  opens  into  an 
area  adjoining  the  station,  also  of  concrete, 
which  gives  standing  room  for  the  carriages. 
The   estimated   amount   of   filling   material   is  505,000   cu.   yds. 
There    were   4,000    yds.   of   first-class    masonry    work   in    the   abut- 
ments,   17,000    yds.    of    second-class    for    the    retaining    walls,    and 
15.000  yds.  of  concrete  in  the  work.     There  are  about  5%  million 
pounds  of  steel  in  the  subway  bridges.     The  improvement  of  Kinzie 
street  required   15,000   sq.  yds.   of  paving.   3,500  sq.  yds.  of  cement 
sidewalk   and    8,000    lineal    feet   of  curb.     Excavation    for   the   sub- 
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ways  amounted  to  7,500  cu.  yds.  and  there  were  15.U00  yds.  of 
material  in  the  north  approach  to  the  Ashland  avenue  viaduct. 
One  mile  of  sewer  was  laid  in  Kinzie  street  to  replace  a  sewer 
on  the  line  of  the  retaining  wall.  It  varied  from  2  ft.  to  i',-.  ft. 
in  diameter,  increasing  by  6  in.  every  1,000  ft.  At  Ashland  ave- 
nue a  24-in.  water  main  running  north  and  south,  a  12-in.  east 
and  west  main  and  a  6-in.  north  and  south  main  were  all  lowered 
about  4  ft.  under  pressure.  East  of  Ada  street,  where  the  eleva- 
tion work  ends,  the  tracks  are  being  rearranged  and  laid  with 
heavier  rail.  Also,  an  interlocking  plant  is  being  put  in  to  protect  a 
team  track  yard  at  Green  street.     The  estimated  cost  of  the  track 


Hearing  on  Freight  Train  Braking. 


At  Washington,  November  2,  the  Interstate  Commerce  Com- 
mission heard  the  remonstrances  of  those  railroads  which  object 
to  an  increase  in  the  minimum  percentage  of  cars  to  be  controlled 
by  power  brakes  in  freight  trains,  the  law  at  present  requiring 
50  per  cent.,  and  authorizing  the  commission  to  increase  the  mini- 
mum. The  first  remonstrant  was  the  Pennsylvania  Railroad.  This 
company  reports  for  six  months  an  average  of  75  per  cent,  braked 
in  all  of  the  freight  trains  run  by  the  company;  but  20  per  cent. 
of  all    of   the   trains   run   had   less   than   70   per   cent,   braked   and 


Fig.   7 — Roadway   Plan   and   Cross-Sections   at  Sacramento  Avenue. 


elevation     work,     not     including     the     Kedzie     avenue     station,     is 
$1,400,000. 

A  very  heavy  traffic  over  this  line  had  lo  be  taken  care  of 
with  minimum  delay  while  the  work  progressed.  Besides  through 
and  suburban  trains,  there  was  some  freight  traffic,  and  numerous 
light  engine,  empty  train  and  switching  movements.  There  was 
also  the  Western  avenue  crossing  of  the  C,  M.  &  St.  P.  The  aban- 
donment of  Ada  street  coach  yard  required  all  empty  passenger 
trains  to  be  moved  over  the  stretch  being  elevated  in  going  to 
and  from  Western  avenue  yard.  As  the  tracks  were  raised  traf- 
fic had  to  be  shifted  from  one  to  another,  requiring  constant  changes 
in  switches,  signal  connections,  etc.  Two  tracks  were  kept  open 
for  traffic  except  from  10  a.m.  to  4  p.m.,  when  only  one  track 
was   used,   which    was    controlled    by    operators   at   Ada    street    and 


about  5  per  cent,  of  the  trains  had  only  50  per  cent,  braked. 
General  Superintendent  Creighton  said  that  the  classes  of  cars 
in  which  there  are  the  fewest  air-braked  cars  are  those  used  in 
the  coke  and  the  anthracite  coal  traffic.  These  are  largely  old 
cars  which  it  would  be  uneconomical  to  fit  with  air-brakes.  In  the 
anthracite  region  old  cars  have  to  be  used  because  the  loading 
facilities  are  not  adapted  to  the  new  high-capacity  cars.  In  the 
month  of  August  the  Pennsylvania  ran  12.859  freight  trains  in 
which  were  476,742  cars,  of  which  328,895  had  air-brakes  which 
wei'e  in  use.  This  is  equal  to  70  per  cent.,  or  5  per  cent,  less  than 
the  average  for  the  six  months  reported  above. 

To  comply  with  the  present  minimum  legal  requirement  of 
50  per  cent,  causes  some  delays,  cars  of  coke  having  to  be  held 
12    hours,   sometimes,   to   properly   make   out  a  train.     Delays  like 


Fig.  9 — Typical  Solid  Floor  Bridge  Construction  on   Kinzie  Avenue  Track    Elevation. 


Western  avenue  respectively.  While  Western  avenue  yard  was 
being  raised  a  part  of  its  work  was  transferred  to  the  Fortieth 
avenue  yard. 

The  entire  work  is  being  done  under  the  direction  of  Mr.  E.  C. 
Carter,  Chief  Engineer  of  the  Chicago  &  North-Western,  assisted 
by  the  engineers  of  the  track  elevation  department,  immediately 
in  charge  of  the  work.  Mr.  J.  A.  Peabody,  Signal  Engineer,  has 
charge  of  the  signaling  and  interlocking  work,  and  Mr.  J.  S.  Robin- 
son, Division  Engineer,  of  the  passenger  station  at  Kedzie  avenue. 
All  work  was  done  by  company  forces  except  the  street  im- 
provements, and  Kedzie  avenue  station,  wlwch  were  done  by 
contract. 


this  would  be  made  necessary  in  all  of  the  yards  if  the  minimum 
percentage  were  raised,  and  such  delays  would  be  especially  costly 
at  the  present  time  on  account  of  the  great  volume  of  traffic. 
The  company  is  using  every  car  available,  and  of  box  cars  and 
gondolas  could  just  now  use  as  many  more  if  it  had  them;  in 
other  words,  the  amount  of  business  offering  is  twice  as  great 
as  the  company  can  accommodate.  To  take  the  old  cars  out  of 
service  for  the  purpose  of  fitting  them  with  power  brakes  would 
temporarily  deprive  shippers  of  that  much  accommodation. 

The  Pennsylvania  Lines  West  of  Pittsburg  (and.  indeed,  all 
of  the  large  roads  which  appeared)  made  statements  similar  to 
that  of  the  Pennsylvania.     These  lines  own  about  4,000  rack  coke 
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cars,  of  which  45  per  cent,  are  not  equipped  with  air-brakes.  Some 
of  these  cars  are  15  years  old.  In  applying  air-brake  equipment 
in  the  shops  at  the  present  time  the  preference  is  given  to  coke 
cars.  Last  month  350  cars  were  equipped  in  the  company's  shops. 
Asked  as  to  the  cost  of  equipping  a  car,  witness  (Mr.  Crawford) 
replied  that  it  was  from  $50  to  $60,  varying  according  to  whether 
or  not  the  three-position  retaining  valve  was  used  and  whether  or 
not  metal  brake-beams  were  applied. 

Mr.  A.  W.  Gibbs,  General  Superintendent  of  Motive  Power 
at  Altooua,  remarked  that  when  they  began  using  a  larger  per- 
centage of  air-brakes,  the  difficulties  with  ruptured  hose  increased. 
To  show  the  difficulties  of  getting  cars  into  the  shops,  Mr.  Gibbs 
stated  that  his  shops  east  of  Pittsburg  are  now  taking  in  44,000 
cars  a  week. 

Mr.  F.  H.  Clark,  General  Superintendent  of  Motive  Power 
of  the  Chicago,  Burlington  &  Quincy,  told  of  the  congestion  at 
yards  on  his  line,  and  of  the  difficulty  of  getting  new  cars  to  take 
the  place  of  those  old  ones  which  are  not  equipped  with  air.  The 
company  is  in  the  market  for  2,000  coal  cars,  but  cannot  get  them 
until  late  in  1906.  The  car  shops  of  the  country  are  said  to  have 
taken  orders  during  the  last  60  days  for  100,000  freight  cars,  and 
railroads  are  asking  prices  now  for  50,000  more.  The  Master  Car 
Builders'  Association  has  already  adopted  a  rule  that  after  Sept. 
1,  1907,  cars  offered  in  interchange  must  have  air-brakes;  this  rule 
will  tend  to  hasten  the  application  of  apparatus. 

General  Manager  Fitzgerald,  of  the  Baltimore  &  Ohio,  testi- 
fying to  facts  similar  to  those  already  given,  said  that  of  the 
70,000  B.  &  0.  cars  about  30,000  were  on  foreign  lines.  A  some- 
what smaller  number  of  foreign  cars  is  on  B.  &  0.  lines.  The 
company  cannot  fill  half  of  its  orders  for  cars  for  grain,  coal  and 
iron,  though  during  the  past  year  the  movement  of  freight  cars 
has  been  greatly  improved,  the  average  now  being  33  miles  a  day 
as  compared  with  a  former  average  of  26  miles  a  day.  The  com- 
pany has  ordered  10.000  -new  cars,  but  many  of  them  will  not  be 
delivered  until  next  year;  and  the  makers  give  good  excuses  for 
the  delay.  B.  &  O.  yards  are  more  and  more  crowded  and  it  is 
increasingly  difficult  to  comply  with  the  50  per  cent,  minimum 
rule.  Replying  to  questions,  Mr.  Fitzgerald  said  that  on  the  steep 
grades  of  his  line,  2  per  cent,  and  steeper,  the  brakemen  are  re- 
quired to  be  constantly  at  their  posts,  ready  to  use  the  hand-brakes 
if  necessary,  and  the  retaining  valves  are  always  used.  Asked 
why  he  could  not  control  trains  on  descending  grades  wholly  by 
air,  as  is  done  on  roads  in  the  west,  he  replied  that  some  of  the 
roads  in  the  west — the  Duluth  &  Iron  Range,  for  instance — used 
the  hand-brakes  as  was  done  on  the  B.  &  O.  If  one  inquires  of 
those  roads,  the  reply  is  that  the  trains  are  controlled  by  the  power 
brakes,  but  actual  observation  had  shown  otherwise. 

Mr.  Maher,  of  the  Norfolk  &  Western,  said  that  his  company 
had  only  1,200  cars  yet  to  equip,  but  that  on  certain  branches 
he  had  to  use  old  cars  (largely  non-air)  because  the  bridges  on 
those  branches  are  not  strong  enough  for  the  new  and  heavy  cars. 
The  company  is  spending  large  sums  annually  renewing  these 
bridges,  but  has  not  got  the  work  finished.  The  Norfolk  &  Western 
would  also  be  inconvenienced  by  lack  of  capacity  in  yards.  The 
yards  are  being  enlarged  as  fast  as  possible. 

The  Lehigh  Valley  has  78  per  cent,  of  its  cars  equipped;  but 
three-quarters  of  ,the  cars  in  its  trains  are  foreign.  At  Suspen- 
sion Bridge,  an  important  terminal,  its  switching  is  done  in  the 
yard  of  another  company,  so  that  enlargement  of  faciliti.es  is  a 
difficult  matter. 

Mr.  Seley,  Mechanical  Engineer  of  the  Chicago,  Rock  Island 
&  Pacific,  said  that  his  road  had  80  per  cent,  of  its  cars  equipped 
and  the  St.  Louis  &  San  Francisco  85  per  cent.:  and  under  normal 
conditions  he  would  not  object  to  a  slight  increa.se,  but  conditions 
are  now  abnormal,  both  by  reason  of  the  rush  of  traffic  and  by  the 
excess  of  work  in  the  shops. 

Mr.  L.  G.  Parish,  Assistant  Superintendent  of  Motive  Power 
of  the  Lake  Shore  &  Michigan  Southern,  said  that  on  the  main 
line  hts  company  could  comply  with  a  rule  requiring  an  increased 
percentage,  but  on  branches,  where  old  cars  have  to  be  used  on 
account  of  the  insufficient  strength  of  bridges,  an  increase  would 
be  a  hardship.  His  company  is  retiring  low-capacity  cars  because 
of  their  low  capacity,  and  not  because  they  are  worn  out. 

Mr.  Smith,  General  Superintendent  of  Motive  Power  of  the 
Atlantic  Coast  Line,  said  that  his  company  would  have  no  difficulty 
with  through  trains,  but  on  local  freights  and  on  branch  lines 
an  increase  in  the  required  percentage  would  be  a  hardship;  and 
the  increase  in  switching  necessary  to  get  the  air-braked  cars 
together  would  increase  the  danger  to  trainmen.  The  company  has 
3,325  new  cars  now  being  made.  If,  by  reason  of  the  air-brake 
rule,  cars  are  delayed,  the  company  is  in  three  states  obliged  to 
pay  a  penalty  to  shippers  for  the  delay  beyond  a  certain  limit. 

Mr.  J.  N.  Seale,  Superintendent  of  Transportation  of  the  South- 
ern Railway,  explained  that  his  system  is  made  up  largely  of  old 
and  weak  railroads.  The  company  has  91  per  cent,  of  its  cars 
equipped,  but,  with  insufficient  yards,  has  difficulty  now  in  com- 
plying with  the  law.     Yards  are  being  enlarged  as  fast  as  the  com- 


pany can  find  contractors  to  do  the  work,  and  within  less  than 
two  years  extensive  new  yards  will  be  made  at  Atlanta,  Asheville, 
Knoxville,  Columbia  and  Birmingham.  In  the  coal  district  it  is 
often  necessary  to  delay  loaded  non-air  cars  24  hours  in  order 
to  comply  with  the  50  per  cent,  minimum  rule.  This  is  largely 
due  to  irregular  loading  by  shippers,  the  cars  (part  air  and  part 
non-air)  having  to  be  distributed  for  loading  at  a  great  many  com- 
paratively small  loading  points.  The  company  needs  at  this  mo- 
ment 5,000  additional  freight  cars.  Of  the  penalties  for  delays  to 
freight,  spoken  of  by  Mr.  Smith,  the  Southern  has  $4,000  now  hang- 
ing over  its  head.  These  penalties  have  to  be  paid  unless  the  traffic 
department  is  cunning  enough  to  "jolly"  the  shippers  into  with- 
drawing their  claims. 

Mr.  C.  Peter  Clark,  General  Manager  of  the  Buffalo  &  Susque- 
hanna, spoke  of  the  difficulties  on  his  road.  At  the  same  time, 
he  is  compelled  by  self-interest,  regardless  of  any  law,  to  keep  his 
braking  at  the  highest  efficiency,  because  of  the  numerous  steep 
grades.  On  his  grades  of  148  ft.  to  the  mile  he  requires  the  hand- 
brakes to  be  set  at  the  top  of  the  grade,  and  the  engineman  is 
compelled  to  haul  the  trains  down  grade.  On  the  branches  some 
of  the  grades  are  172  ft.  to  the  mile,  with  frequent  switchbacks. 

Mr.  E.  E.  Clark,  representing  the  brotherhoods  of  conductors, 
brakemen,  enginemen  and  firemen,  who  had  questioned  most  of 
the  railroad  witnesses,  put  on  the  stand  Inspector  Strickland,  of 
the  Interstate  Commerce  Commission,  who  testified  that  in  Colo- 
rado, and  elsewhere,  trains  have  for  10  years  been  successfully 
handled  on  3  per  cent,  and  4  per  cent,  grades  wholly  by  air-brakes. 
The  general  condition  of  the  air-brake  service  on  the  railroads 
east  of  the  Mississippi  river  has  improved  of  late,  but  the  im- 
provement has  not  progressed  so  fast  as  it  should  have  done  be- 
cause the  railroads  have  insufficient  forces  of  maintainors  and  not 
enough  testing  plants.  Some  roads  try  to  use  all  of  the  air  pos- 
sible, while  others  seem  content  to  use  just  50  per  cent.  He  had 
seen  many  cases  where,  by  making  one  more  switch,  the  percent- 
age of  air  in  a  train  could  have  been  materially  increased.  Speak- 
ing of  the  increased  safety  to  be  secured  by  increasing  the  per- 
centage of  air.  Mr.  Strickland  emphasized  the  value  of  this  safe- 
guard on  up  grades,  in  cases  where  a  train  breaks  in  two.  The 
hand  brakes  are  now  so  inefficient  that  when  the  rear  part  of  a 
train  breaks  away  the  brakemen  are  often  unable  to  get  the  brakes 
applied  before  the  ears  elude  control  and  run  back. 

Mr.  Clark,  in  summing  up  his  argument  in  favor  of  an  increase 
In  the  minimum  percentage,  said  that  the  brotherhoods  had  not 
asked  for  this  hearing,  but.  the  hearing  having  been  appointed. 
they  deemed  it  their  duty  to  appear.  For  12  long  years  the  rail- 
roads had  been  preparing  to  comply  with  the  spirit  of  the  Safety 
Appliance  law.  but  with  repeated  requests  for  delay  and  other 
dilatory  actions.  The  railroads  offer  the  same  argument  to-day 
that  they  made  two  years  ago.  They  ought  to  be  glad  to  in- 
crease the  percentage  of  air-brakes,  as  they — some  of  them — have 
been  able  to  save  money  by  reducing  the  number  of  brakemen 
on  trains.  In  some  cases  two  men  have  been  taken  off.  The  only 
trouble  arises  from  the  old  cars  still  in  service.  The  plea  that 
cars  cannot  be  equipped  cannot  be  accepted  because  the  New  York 
Air-Brake  Company  can  supply  30.000  equipments  by  January  1. 

An  increased  minimum  percentage  is  reasonable  for  the  reason 
that  a  number  of  roads  have  already  voluntarily  made  such  a 
rule.  The  Lackawanna  requires  a  minimum  percentage  of  70  per 
cent.;  the  Philadelphia  &  Reading  75  per  cent.;  the  Hocking  Val- 
ley and  three  other  roads  in  Ohio  the  same;  the  Seaboard  Air 
Line  the  same;  the  Atlanta  &  West  Point  85  per  cent.,  and  the 
Boston  &  Albany  (in  trains  of  20  cars  or  more)  60  per  cent.  The 
General  Manager  of  the  Lake  Shore  &  Michigan  Southern  says 
that  on  through  trains  he  insists  on  all  of  the  air  being  used;  and 
the  New  York  Central  has  issued  an  order  that  freight  conductors 
shall  see  that  all  of  the  air  cars  are  put  ahead. 

The  roads  now  opposing  the  issuance  of  an  order  by  the  com- 
mission represent  only  32  per  cent,  of  the  mileage  of  the  country; 
the  companies  operating  the  other  68  per  cent,  evidently  have  no 
objection. 

The  employees  in  the  brotherhoods  are  unanimous  in  desiring 
to  have  the  object  of  the  law  accomplished  as  soon  as  is  reason- 
ably possible;  but,  said  Mr.  Clark,  we  will  be  satisfied  with 
an  order  requiring  100  per  cent,  in  every  train  air-braked  by  July 
1,  1907,  as  has  been  suggested  in  the  remarks  concerning  the  rule 
adopted  by  the  Master  Car  Builders'  Association. 

After  some  inquiry  as  to  the  propriety  of  issuing  an  order  re- 
quiring all  of  the  cars  in  a  train  to  be  air-bralved.  and  concerning 
the  probable  time  when  the  present  congestion  of  freight  traffic 
would  abate,  the  hearing  was  closed. 


The  statistical  report  of  the  German  Railroad  Union  for  1903 
shows  for  all  the  roads  in  the  Union  average  receipts  of  1.003  cents 
per  passenger  mile.  On  the  Austrian-Hungarian  lines  the  average 
was  0.969  cent.  Per  ton  per  mile  the  average  receipts  were 
1.280  cents  on  all  lines,  1.276  on  the  German  lines  and  1.314  on  the 
Austriap-Hungarian  lines. 
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Percentages  of  Freight  Cars   Air   Braked. 


In  connection  with  its  inquiry  as  to  the  propriety  of  increasing 
the  minimum  percentage  of  air-brakes  to  be  used  in  freight  trains, 
the  Interstate  Commerce  Commission  has  had  reports  made  by  the 
railroad  companies  showing  how  many  of  their  cars  are  air-braked 
and  how  well  the  freight  trains  of  the  past  six  months  have  been 
air-braked;  and  the  data  thus  gathered  are  shown  in  a  pamphlet 
just  issued,  the  substance  of  which  is  given  below.  The  pamphlet 
contains  reports  only  from  those  roads  which  own  500  or  more 
freight  c^rs,  and  the  figures  are  given  by  territorial  groups.  The 
several  columns  of  figures  show: 

(1)    Number  of  cars  owueJ. 

{'2)    Number  equipped  witU  air  brakes. 

(3)  Percentage  of  owued  cars  equipped. 

(4)  Average  percentage,  in  eacli  freight  train,  of  cars  equipped  with  air 
braises  (the  brakes  being  in  use)  fur  the  six  months  ending  Sept.  1,  19U5. 

Some   I'oads   are   not  represented   in   the   list,   their   reports  having 
been  late  in  coming  in. 

L>.  3.  4. 

I. 
Name  of  road.  Freight  cars 

Group  I.  owned. 

Kangor  &  Aroostook    3.181 

.Maine  Central   5,243 

I'entral  Vermont   3,149 

Kutland     2.SH1 

(Canadian  Tacitic 32,133 

Hoston  &  Miiine   IT.lo.l 

Hoston  &  Albany 3.41.-1 

.\.  Y.,  N.  H.  &  Hartford lO.SGO 

Total  for  Group    83,977 

Average  for  Group 

Group  II. 

New  York,  Phila.  &  Norfolk..  .  892 

Del..  Lack.  &  Western 2.5.183 

I'hiladelphia  &  Keading 39.2SS 

Gumberland  Valley   (;3n 

Western   .Maryland    82ij 

West  Virginia  Central   3. 128 

Delaware.  Susq.  &  Schuylkill.  .  I,.i87 

.New  York.  Ontario  &  Western .  7.2.S0 

New  YorkCentral  &  Find.  U.  .  61..j0.5 

Lehigh  Valley    3,j,SiJ0 

Central  K.    U.   of  N.  .1 19.212 

Buffalo.  Rochester  &  Pittsburg.  12,776 

Washington    Run    19.032 

(;eorge's  Creek  &  Cumberland.  821 

Erie     52,822 

Huntingdon  &  Kroad  Top   ....  2,583 

Lehigh  &  Hudson  River 858 

Pittsburg.  Shawmut  &  North'n  3,163 

Montour    841 

Baltimore  &  Ohio 70,972 

Delaware  &  Hudson 13, .526 

Pennsylvania    129,312 

Long    Island    1.691 

Union    .• 1,100 

Silver  Lake    620 

Buffalo  &  Susquehanna 1,971 

Total  for  Group    507,419 

Average  tor  Group 

Group  III. 

Pittsburg  &  Lake  Erie   13,272 

Baltimore  &  Ohio  Southwesfn  10.580 

Hocking  Valley   14,272 

Cleve.,  Cin.,  Chic.  &  St.  L 22,184 

Zanesville  &  Western 1.400 

Toledo  &  Ohio 6.396 

Grand  Rapids  &  Indiana 3,247 

Cincinnati.   Ham.  &  Dayton.  .  .  14.078 

Chicago,   Cin.  &  Louisville....  587 

Detroit  &  Mackinac    1,600 

Wheeling  &  Lake  Erie 12,983 

Southern  Indiana    6,122 

Bessemer  t.^:  Lake  Erie 9,813 

Cincinnati    Northern    2.048 

New  Y'ork.  Chicago  &  St.  Louis  8.424 

Toledo.  St.  Louis  &  Western.  .  2,891 

Evansville  &  Terre  Haute ^-^^i 

Michigan  Central    14,888 

J'ennsylvania.  West  of  Pittsb'g  71,786 

Ann  Arbor   2,215 

Lake  Shore  &  Mich.  Southern.  26.815 

Lake  Erie  vt  Western 4.7.37 

Indiana,   Illinois   &    Iowa 1,16( 

Lake  Erie,  Alliance  &  Wheeling  _  860 

I'ere  Marquette   17,775 

Total  for  Group   275.272 

Average  for  Group 

Group  IV. 

Virginia  &  Southwestern    ....  1.291 

Kanawha  &  Michigan    4,168 

Charleston  &  Western  Carolina  909 

Norfolk  &  Western   -■^■S^T 

Chesapeake  &  Ohio 24,814 

Norfolk  &  Southern   645 

Coal  &  Coke 1.364 

Total  for  Group   61,008 

Average  for  Group 

Group   V. 

Lexington  &  Eastern    569 

Nashville.  Chatt.  &  St.  L 7.635 

Georgia  Southern  &  Florida. .  .  2.632 

Georgia VSII 

New   Orleans   &   Northeastern.  2,381 

Alabama   &  Vicksburg    1.039 

Gulf  &  Ship  Island    1,084 

Florida  East  Coast §97 

Atlantic  Coast  Line l^-SAl 

Mobile  &  Ohio 8.096 

Atlanta  &  West  Point    1.103 

Atlantic  &  Birmingham   I'SJi 

Central  ot  Georgia '.971 

Mobile.  Jackson  &  Kansas  City  1,014 


Equipped 

, Percentage ■ 

with 

Used 

air  brakes. 

Equipped. 

in  trains. 

3,181 

100.0 

5,085 

96.99 

95.0 

1.939 

61.58 

72.5 

2,047 

71.55 

60.0 

30,829 

95.94 

96.11 

15,216 

88.80     . 

91.5 

3,342 

97.86 

76.0 

16,798 

99.63 

78,437 

03.40 

892 

100.0 

50.0 

23,176 

92.03 

38,860 

98.91 

89.39 

012 

97.14 

97.79 

783 

94.79 

75.0 

2,.538 

81.14 

50.0 

1.587 

100.0 

90.0 

6,199 

85.15 

88.0 

.55,655 

90.49 

85.0 

31,094 

86.86 

78.7 

18,633 

96.99 

93.0 

9,926 

77.69 

76.0 

17,504 

91.97 

91.97 

821 

100.0 

50.0 

45,794 

86.70 

1,485 

57.49 

50.0 

543 

63.29 

50.0 

3,150 

99.59 

100.0 

816 

97.03 

59,171 

83.37 

12,887 

95.28 

70.0 

116,275 

89.92 

75.15 

1,219 

72.09 

50.0 

1,100 

100.0 

60.0 

229 

36.94 

65.0 

1,763 

89.45 

70.0 

452,712 

89.22 

12,984 

97.82 

50.0 

7,385 

69.80 

50.0 

10,431 

73.09 

50.0 

18,500 

83.39 

50.0 

770 

55.0 

50.O 

4,354 

68.07 

50.0 

2.595 

79.92 

10,937 

77.69 

75.0 

578 

98.47 

75.0 

1,424 

89.0 

50.0 

10,954 

84.37 

50.0 

6,122 

100.0 

95.0 

9,807 

99.94 

60.0 

1.512 

73.83 

4,640 

55.08 

84.9 

1,430 

49.46 

65.0 

3,927 

76.52 

50.0 

13,501 

90.68 

85.0 

56,205 

78.30 

72.4 

1,529 

69.03 

25,954 

96.79 

77.43 

4,457 

94.09 

59.83 

743 

63.67 

83.96 

838 

97.44 

.88.93 

14.073 

79.18 

60.0 

225,649 

Si;97 

1.280 

99.15 

94.0 

3.901 

93.59 

50.0 

837 

92.08 

80.0 

21.322 

76.32 

79.0 

20,793 

81.79 

80.0 

461 

71.47 

63.0 

1,340 

98.24 

49,934 

8i;86 

545 

9.5.78 

75.0 

7,609 

99.66 

98.0 

2,630 

99.92 

95.0 

1,573 

93.80 

93.75 

2,381 

100.0 

1,034 

99.52 

1,084 

100.0 

95.0 

897 

100.0 

100.0 

13,809 

86.97 

50.0 

6,923 

85.51 

73.0 

1,103 

100.0 

80.0 

1,216 

92.40 

93.0 

7,598 

95.32 

89.29 

1,005 

99.11 

75.0 

Seaboard  Air  Line   10,307  9,670  93.82  95.0 

Birmingham  Southern    614  ...  ....  60.0 

Louisville,  Henderson  &  St.  L.             615  408  66.34  75.0 

Louisville  &  Nashville   33,241  30,850  92.81  81.78 

Southern     42,668  38.812  90.96  

Alabama  Great  Southern 4,823  4.643  96.27  91.0 

Cincinnati,  New  Orleans  &  Tex         8,503  7,580  89.14  85.0 

Total  for  Group    154,062  141,370  

Average   for    Group 91.76  .... 

Group   17. 

Duluth  &  Iron  Range  4,423  4,423  100.0  100.0 

Eiululh.  Missabe  &  Northern.  .          4,674  4.674  100.0  lOO.O 

-Minneapolis,  St.  P.  &  S.  S.  M..        10,463  8,027  82.45  80.0 

Toledo,  Peoria  &  Western  ...  .          1,665  1,519  91.23  

Chicago  &  North-Western 52,489  47,530  90.55  93.5 

St.  Louis.  Troy  &  Eastern    . .  .             856  845  98.71  25.0 

Wabash     18,680  16,219  86.83  55.0 

Chicago  &  Alton    9,272  6,865  74.04  80.0 

Chicago.  Peoria  &  St  Louis.  ..          2,968  2,211  74.50  50.0 

Litchtield  &  Madison    1.202  970  80.70  50.0 

Chic,  Lake  Shore  &  Eastern.  .          4,284  3,392  79.18  75.0 

Elgin,   Joliet  &  Eastern    2,514  2,453  97.57  75.0 

Iowa  Central   3,087  3,047  98.70  50.0 

Duluth.  So.  Shore  &  Atlantic.          2,768  1,806  65.25  50.0 

Mineral    Range    5.59  528  94.45  50.0 

Chic,    Mil.    &  St.   Paul 42,176  35,845  84.99  77.0 

Wisconsin  &  Michigan     504  93  18.45  84.0 

Green  Bay  and  Western 567  567  100.0  90.0 

Chicago  &  Eastern  Illinois   ...        16.237  12,224  75.29  70.0 

Chic,   St.    I'aul,  Minn.,  &  O...        11,744  10,105  86.04  75.0 

Great  Northern   30.876  30,876  100.0 .  100.0 

Chicago  Great  Western    9,676  7,970  82.37  75.0 

Chicago  Junction    620  577  93.07  65.0 

Wisconsin  Central    8.627  8,132  94.26  93.0 

Chicago,  Burl.  &  Quincy 46,311  37,582  81.15  83.0 

Lake  Superior  &  Ishpeming...             911  911  100.0  99.5 

Quincy.  Omaha  &  Kansas  City             846  802  94.80  70.0 

Northern  Pacific 35,137  34,356  97.78  97.6 

Illinois  Central    59,862  53,418  89.23  62.0 

Total  for  Group    383,998  338,567 

.Average  for  Group 88.17  .... 

GroH;)  VII. 

St.   Joseph  &  Grand    Island...          1.071  1,071  100.0  95.0 

Butte,  Anaconda  &  Pacific 541  541  100.0  100.0 

I  nion  Pacific 15,059  15.059  100.0  90.0 

Total    for    Group 16,671  16,671  ....  

Average  for  Group 100.0  .... 

Group  Yin. 

Missouri,  Kansas  &  Texas    15,648  14,960  95.60  

Atchison,  Topeka  &  Santa  Fe.        34,466  34,232  99.32  90.0 

St.  Louis  &  San  Francisco.  .. .        25,260  21,585  85.45  75.0 

Colorado  &  Southern 6,592  6,500  98.60  98.59 

Miss.  River  &  Bonne  Terre ...             903  903  100.0  90.0 

Missouri    Pacific    42,505  30,841  72.56  .50.0 

Fort  Smith  v<t  Western 1.019  1,019  100.0  99.0 

Colorado  .Midland   1.719  1,719  100.0  100.0 

St.    Louis   Southwestern    10,455  8.558  81.86  91.2 

Kansas  Citv  Southern   6,383  6,383  100.0  90.0 

Denver  &  Rio  Grande    12,898  12,898  100.0  97.0 

Vandalia     6,788  5,725  84.34  60.0 

Total  for  Group    164,636  145,323  .... 

.\verage  for  Group 88.2i 

Group  IX. 

Texas   &    Pacific    9,118  9,118  100.0  90.0 

Pecos  Valley  Lines 690  690  100.0  99.50 

Louisiana  &  Arkansas   719  704  97.91  80.0 

Chicago,  Rock  Island  &  Gulf   .  .          1,587  1,587  100.0  80.0 

San  Antonio  &  Aransas  Pass..          1,862  1,862  100.0  99.50 

Vicksburg.  Shreveport  &  Pac.  .             982  982  100.0  

International    &    Gt.    Northern          3.889  3.889  100.0  85.0 

Galv.,  Harrisbg  &  San  Antonio        17.568  15.704  89.39  81.0 

Fort  Worth  &  Denver  City 1,050  1.050'  100.0  95.0 

Total  for  Group    37.465  35,586  ....  .... 

Average  for  Group 94.98  .... 

Group  X. 

Santa  Fe.  Prescott  &  Phoenix.              595  595  100.0  100.0 

Southern  Pacific 26,309  25,698  97.68  95.0 

California    Northwestern     664  664  100.0  100.0 

San  Pedro.  Los  Aug.  &  Salt  L.          2,700  2,680  99.26  100.0 

Oregon    R.    R.   &  Navigatn    Co.          2.481  2,030  81.82  90.0 

Oregon  Short  Line   6,223  6.182  99..34  99.99 

El  Paso  &  Southwestern 1.236  1.236  100.0  99.68 

Total  for  Group    40.208  39.085  .  ^. . 

Average  for  Group 97.21  .... 

Stimmary  of  Foregoing  Table. 

Freight  Equipped 
cars  owned,  with  air  brakes.  Percent. 

Group   1 83,977  78.437  93.40 

Group   11 507,419  452.712  89.22 

Group  III 275.272  225.649  81.97 

Group  IV 61,008  49,934  81.86 

Croup  V      ., 154,062  141,370  91.76 

Group  Vi      f 383.998  338,567  88.17 

Group  VII 16.671  16.671  100.0 

Group  VIII 164.636  145.323  88.27 

Group  IX 37.465  35.586  94.98 

Group  X 40.208  39,085  97.21 

Total  United  States 1.724.716  1.523.334  88.33 

Summary  of  .ill  Roads  Replying,  iiiclurling  .^mall  Roads  Not  Shown  Above. 

Percentage 

No.  equipped 

No.  of  freight  equipped  with 
ears  owned,  with  air  brakes,  air  brakes. 

Group  I.    85,219  79.438  93.22 

Group   II 510,725  4.54,533  89.0 

Group  III 278.463  228.255  81.97 

Group   IV    62,294  50,881  81.68 

Group  V 155.692  142,670  91.64 

Group  VI 389.091  341,930  87.88 

Group  VII 17.371  17.370  99.99 

Group  VIII     167.232  147,839  88.41 

Group   IX 39.666  37.476  94.48 

Group  X 44,835  40,983  91.41 

Total  United  States   1,750,588  1,541,375  88.05 

Note. — It  has  been  stated  that  there  are  about  50.000  private  cars  in  the 

United    States,    but   it    is   impossible  to  obtain   accurate    information   on   this 

point.     The  private  cars,  however,  are  practically  all  equipped  with  air  brakes. 
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Handling  Freight  so  as  to  Avoid  Losses. 


I  cannot  impress  upon  you  too  strongly  the  importance  of  ex- 
ercising great  care  in  the  selection  of  your  assistants  in  the  office, 
as  well  as  outside:  also  in  educating  them  to  perform  their  duties 
in  a  manner  which  will  reflect  credit  upon  themselves  and  your 
management.  No  matter  how  competent  you  may  be.  how  thor- 
oughly familiar  with  all  that  pei  tains  to  your  station,  or  how  ambi- 
tious for  record,  the  employment  of  careless  or  incompetent  clerks 
or  warehousemen  will  easily  defeat  your  purposes.  It  is  one  thing 
to  know  how  to  do  the  work  yourself,  but  quite  another  thing  to 
see  that  others  do  it  as  well,  and  the  larger  your  forces  the  greater 
the  need  of  care  in  this  direction. 

The  agent  of  most  value  to  the  company  is  not  the  one  who 
can  handle  the  greatest  tonnage  at  the  least  expense,  and  in  so 
doing  load  it  in  disorder  causing  damage  and  necessitating  re- 
handling  elsewhere,  or  into  wrong  cars  causing  loss  or  delay,  but 
it  is  the  one  who  can  at  reasonable  expense  handle  it  in  such  man- 
ner that  it  will  reach  destination  in  order  without  unnecessary  trans- 
fers or  delay.  It  is  entirely  safe  to  say  that  a  very  large  propor- 
tion of  the  freight  which  is  lost  and  subsequently  paid  for  is 
chargeable  to  loading  in  wrong  cars,  accepting  and  forwarding  it 
when  improperly  marked,  delivering  it  to  wrong  consignees,  or 
delivering  it  without  proper  authority  when  astray.  It  can  also 
be  said  that  of  the  damages  to  freight,  which  have  increased  so 
enormously  during  the  past  few  years,  fully  one-half  could  have  been 
prevented  if  greater  care  were  given  in  the  handling  it  receives  at 
stations. 

A  committee,  consisting  of  the  General  Freight  Agents  of  the 
New  York  Central  System  of  roads,  men  of  large  practical  experi- 
ence, is  at  present  engaged  in  revising  and  improving  the  rules, 
that  you  may.  if  possible,  be  better  able  to  meet  the  old  as  well 
as  new  conditions  with  the  latest  and  most  approved  methods  of 
conducting  your  work. 

You  would  be  surprised  to  know  how  frequently  the  claim  de- 
partment is  called  upon  to  pay  for  goods  which  were  consigned 
to  the  shipper's  order,  but  which  the  agent  at  destination  delivered 
without  first  securing  the  endorsed  Bill  of  ladfng.  The  rules  to 
agents  in  respect  to  the  delivery  of  order  consignments  are  very 
clear  on  this  point,  but  when  the  party  notified  says  "I'll  send  the 
bill  of  lading  down  to-morrow,"  the  agent  says  "1  guess  he's  all 
right,"  and  delivers  the  goods.  Later  on  he  explains  at  much  length 
how  he  came  to  disregard  the  rule.  He  does  not  admit  ignorance 
of  the  rule,  but  must  be  either  that  or  disregard  of  it.  .  .  .  Nor 
should  inspection  be  allowed  to  any  person  other  than  upon  the 
written  authority  of  the  party  to  whose  order  it  is  consigned,  or 
upon  the  presentation  of  the  bill  of  lading,  and  in  the  latter  case 
you  should  endorse  on  the  waybill  the  date,  and  to  whom  inspec- 
tion was  allowed,  for  use  in  case  any  question  respecting  the  inspec- 
tion should  subsequently  arise. 

One  recent  claim  was  for  several  hundred  dollars  for  liquid 
blacking  which  was  frozen  because  shipped  in  cold  weather  and  not 
put  into  a  frost  proof  car.  It  is  the  small  errors  and  oversights 
which  make  up  the  most  of  the  enormous  total  of  losses.  The 
remedy  is  in  the  hands  of  the  agents.  Prompt  settlement  of  claims 
Is  important,  but  the  consignee  wants  his  goods  in  due  season  and  in 
good  order:  he  does  not  want  explanations  of  delays  or  even  reim- 
bursement for  delays  or  damages:  he  wants  the  delays  and  damages 
prevented. 

Where  a  consignee  refuses  goods  and  they  are  returned  it  is 
important  to  have  the  packages  re-marked:  goods  returned  with  the 
original  marks  are  sometimes  delayed  because  of  difficulty  in  iden- 
tifying them,  and  a  delay  frequently  means  a  bill  for  damage. 

A  valuable  piece  of  marble  was  marked  with  a  receiving  sta- 
tion rubber  stamp:  the  ink  penetrated  the  marble  and  ruined  it 
for  the  purpose  intended.  Ink  and  brush  were  used  to  stencil  a 
burlaped  bale  of  cloth,  resulting  in  the  ruin  of  part  of  the  cloth. 
A  label  was  nailed  on  a  box,  the  nails  being  an  inch  or  more  in 
length  ruined  a  valuable  set  of  books.t 

Take  a  firm  stand.  Personally  know  how  the  detail  work  of 
your  station  is  conducted,  what  mista.kes  occur  and  who  is  respon- 
sible for  them.  Train  your  mfn  in  their  duties,  and  see  to  it  that 
you  have  the  right  kind  and  number  of  men.  Insist  upon  their 
careful  observance  of  the  rules,  and  require  that  a  genuine  interest 
be  taken  in  all  that  affects  our  employer's  affairs.  Make  frequent 
inspections  of  your  station  and  be  as  familiar  with  outside  condi- 
tions as  you  are  of  the  inside.  Do  not  give  all  your  time  to  the 
office.  When  you  receive  letters  or  circulars  of  instructions,  copies 
of  such  portion  of  them  as  relate  to  the  different  branches  of  your 
work  should  be  placed  in  the  hands  of  those  of  your  force  who 
are  in  immediate  charge  of  the  matters  to  which  the  instructions 
refer.  If  you  will  adopt  this  rule  and  see  that  they  understand 
the  instructions  correctly,  you  will  have  more  time  for  supervision, 
and  secure  more  intelligent  service  from  your  assistants. 

•Extracts  from  an  address  on  Loss  and  Damage  and  its  effects  upnn  rail- 
road revenue,  delivered  to  the  freight  agents  of  the  New  Vni-k  Ontral  & 
Hudson  River,  by  R.  I..  Calliins.  Freight  Claim  Agent. 


Not  long  ago  we  received  a  check  to  refund  a  payment  we  had 
made  for  a  lost  case  of  goods,  which  one  of  our  stations  had  given 
a  receipt  for  and  apparently  forwarded.  The  shipper  subsequently 
found  that  the  case  had  never  been  taken  from  his  warehouse.  It 
is  a  pleasure  to  deal  with  men  of  such  integrity,  but  it  is  decid- 
edly unpleasant  to  know  that  such  occurrences  are  possible,  even 
at  the  smallest  of  our  stations,  yet  such  cases  too  often  occur  at 
stations  where  traffic  is  heavy  and  careless  receiving  clerks  are 
employed.  The  position  of  a  receiving  and  delivery  clerk  is  a  very 
important  and  responsible  one.  and  should  always  be  so  regarded 
by  the  agent.  In  delivering  goods  to  consignee' never  trust  him  or 
his  truckman  to  do  the  checking,  no  matter  how  well  you  may  know 
him.  We  paid  recently  for  10  bales  of  cotton  because  the  consignee 
was  allowed  to  do  the  checking.  Subsequently,  the  cotton  was  found 
by  an  agent  of  the  road,  in  the  consignee's  warehouse,  while  looking 
for  other  cotton. 

An  exceedingly  perplexing  and  expensive  case  is  that  of  a  gov- 
ernment shipment  of  a  65-ton  cannon,  which  recently  fell  from  two 
cars  while  passing  over  our  River  division,  and  rolled  down  an 
embankment.  It  has  thus  far  resisted  our  every  effort  at  re-load- 
ing, and  may  require  a  specially  bulk  track  before  it  can  be  re- 
covered. This  accident,  which  narrowly  escaped  wrecking  an  en- 
tire train,  was  directly  attributable  to  loading  cars  far  beyond  their 
capacity,  the  expense  attending  the  recovery  of  the  gun,  as  well 
as  the  damage  it  has  doubtless  sustained,  is  the  result  of  a  single 
act  of  thoughtlessness.  Had  cars  of  sufficient  carrying  capacity  been 
used,  or  the  gun  not  accepted  until  equipment  which  could  trans- 
port it  safely  was  available,  the  accident,  with  its  expensive  con- 
sequences, would  not  have  occurred. 

Shipments  of  this  character  only  differ  in  point  of  importance 
from  the  usual  cases  of  damages  resulting  from  the  use  of  defective 
cars  for  loading  flour,  dry  goods,  etc.  The  excuse  generally  offered 
in  such  cases,  "The  car  was  apparently  all  right."  or  it  was  the 
best  or  only  car  we  had.  does  not  remedy  the  damage,  nor  does  it 
assure  us  that  greater  care  will  be  exercised  in  the  future.  It  would 
be  far  better  to  delay  the  freight  until  suitable  cars  were  obtained 
than  to  take  the  chances  of  injuring  it  by  forwarding  it  in  cars 
which  have  floors  saturated  with  oil  or  acids  or  defective  doors  or 
roofs,  etc. 

In  a  wreck,  which  occurred  recently,  a  valuable  electrical  ma- 
chine destined  to  the  Paciflc  Coast  was  badly  damaged.  It  was  re- 
loaded and  sent  forward,  but  fortunately  for  all  concerned  it  was 
stopped  and  returned  to  the  manufacturers  for  repairs.  Had  it 
gone  to  destination  it  would  have  been  refused  by  the  consignee, 
and  either  returned  or  disposed  of  at  a  great  sacrifice  and  loss  to 
the  railroad  company.  In  either  case  the  consignee's  business  would 
undoubtedly  have  been  injured  through  delay  in  securing  a  new 
machine,  whereas  returning  it  from  the  wreck  to  the  shippers  for 
repairs  caused  but  slight  detention  and  expense. 

In  another  case  a  car  of  furniture  destined  to  a  southern  point 
was  damaged  by  wreck,  and  before  we  had  opportunity  to  make 
an  inspection  it  was  sent  forward.  On  arrival  at  destination  it  was 
promptly  refused  by  the  consignee,  and  subsequently  disposed  of 
by  the  delivering  line  for  less  than  the  transportation  charges.  Had 
it  been  returned  to  the  shippers  much  of  the  furniture  could  have 
been  restored. 

A  carload  of  potatoes  was  recently  refused  by  consignee  at  one 
of  our  principal  stations.  The  shipper  was  duly  notified  of  the  re- 
fusal but  neglected  to  send  instructions  for  its  disposal.  The  agent 
neglected  to  report  the  case  to  my  office,  or  to  send  a  second  notice 
to  the  shipper:  also  failed  to  take  any  action  to  prevent  the  prop- 
erty from  becoming  valueless.  To  this  carelessness  the  entire  loss 
of  the  shipment  is  due.  Regardless  of  the  apparent  lack  of  interest 
on  the  part  of  the  shipper,  or  what  his  intentions  may  have  been 
in  permitting  the  potatoes  to  remain  on  our  hands,  it  was  the  agent's 
duty  to  save  the  company  from  loss,  first,  by  telegraphing  the  shipper 
requesting  that  immediate  disposition  be  given:  second,  by  request- 
ing my  assistance,  and  lastly,  by  placing  them  with  some  reputable 
dealer  who  would  handle  them  as  his  own.  There  is  never  any 
reasonable  excuse  for  allowing  property  to  become  worthless  while 
awaiting  disposal  by  shipper  or  consignee. 

We  once  paid  a  claim  of  $500  for  some  lost  goods,  and  subse- 
quently found  them:  also  found  that  they  were  not  worth  $5.  We 
also  have  several  claims  for  alleged  shortages,  which  were  made 
on  the  strength  of  errors  in  waybilling  a  greater  quantity  than 
shipped.  Fortunately,  however,  the  bills  of  lading,  which  specified 
the  quantity  shipped,  prevented  their  payment. 

During  the  past  few  months  shortages  of  a  certain  class  of 
goods  have  been  continuously  reported  at  one  of  our  stations.  In 
each  instance  the  full  consignment  appears  to  have  been  loaded  at 
the  shipping  point,  and  the  cars  reached  destination  under  the  initial 
seals.  As  these  shipments  originated  at  different  points  the  natural 
conclusion  is  that  the  shortages  occur  at  the  destination  station. 
Whenever  you  discover  shortages  under  these  conditions  make  your 
investigations  as  though  you  were  convinced  that  the  wrong  was 
at  your  station,  and  if  you  are  then  unable  to  account  for  it  do 
not  delay  in   making  a  special  report  to  me.  for  we  may  have  in- 
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formation  which  will  aid  in  locating  it,  if  not,  our  special  officers 
will  take  it  in  hand.  Don't  keep  these  matters  to  yourselves  because 
they  may  reflect  on  your  stations. 

It  is  a  daily  occurrence  for  me  to  receive  from  some  of  our 
agents  claims  which  have  not  been  given  any  attention  to  whatever; 
they  have  been  simply  enclosed  to  me  as  they  were  received  from 
claimants.  They  not  only  omit  to  secure  and  attach  such  documents 
as  the  bills  of  lading,  paid  freight  bills,  invoices,  etc.,  but  no  men- 
tion is  made  of  the  report  or  previous  correspondence  which  may 
have  been  had  on  the  subject.  Over,  short  and  damage  reports  are 
the  basis  of  nearly  all  loss  and  damage  claims,  and  the  more  in- 
formation they  contain  the  less  will  be  the  excuse  for  returning 
them  for  the  purpose  of  asking  you  a  lot  of  questions  when  the 
claims  are  received.  It  is  urged  that  more  care  be  taken  in  the 
preparation  of  such   reports  as  are   lible  to   result  in   claims,  and 
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that  they  be  placed  before  you  for  personal  examination  and  signa- 
ture. This  plan  would  have  the  double  advantage  of  acquainting 
you  with  the  cases  in  which  your  station  is  interested  or  involved 
and  enable  you  to  see  that  reports  are  so  made  that  it  will  be  un- 
necessary to  return  them  for  information  which  you  had  at  the 
time,  but  which  is  later  forgotten,  or  not  at  hand. 

Much    care    should    be   exercised    in    the   delivery   of   overages, 
which  are  received  on  astray  waybills.     Such  freight  should  never 


The  application  of  the  rotary  or  milling  machine  principle  to 
slotting  is  shown  in  the  accompanying  illusli-ations  of  a  double 
rotary  slotting  machine  made  by  the  High  Duty  Saw  &  Tool  Co., 
of  Eddystone,  Pa.,  for  the  Paterson,  N.  J.,  plant  of  the  American 
Locomotive  Company.  Primarily  it  is  intended  to  slot  out  the  open 
ends  of  locomotive  connecting  rods,  straps  for  the  same,  the  jaws 
of  eccentric  rods  and  cross  heads.  The  machine,  however,  is  not 
confined  to  this  special  class  of  work  but  it  is  applicable  to  all 
classes  of  slotting  either  single  or  double  within  the  range  of  the 
capacity  of  the  machine.  It  can  also  be  used  as  a  culting-off  ma- 
chine, in  which  case  a  single  saw  only  is  used.  The  principle  of 
the  machine  is  that  of  a  continuous  cut  in  place  of  the  intermit- 
tent stroke  of  the  ordinary  slotting  machine.  The  cutting  heads 
are  "Tindel"  high  duty  saws  with  inserted 
high-speed  steel  cutters.  Each  of  these  cutter 
blades  is  36  in.  diameter  by  'x  in.  thick,  with 
76  teeth  or  cutters  in  each  blade.  The  periph- 
ery speed  of  the  cutters  is  about  .50  f.p.m. 
with  feeds  ranging  from  l^  in.  to  IVi  in.  per 
minute.  The  machine  is  of  massive  construc- 
tion for  heavy  work  and  the  main  drive,  as 
shown,  is  by  spur  and  bevel  gears  instead  of 
the  usual  worm  and  worm-wheel.  The  car- 
liage  carrying  the  saw  arbor  is  square  locked 
in  front  and  tapered  on  the  back  side,  all 
wear  being  taken  up  with  phosphor  bronze 
shoes.  The  arljor  is  a  high  carbon  steel  forg- 
ing of  large  diameter  and  has  a  long  bearing. 
The  feed  is  by  rolling  friction  discs  through 
a  system  of  change  gearing  for  changing  the 
rates  of  feed  and  is  provided  with  an  auto- 
matic, adjustable  and  positive  throw-out. 
Washers  are  provided  for  varying  the  dis- 
tances between  the  saws  for  cutting  different 
sizes  of  slots.  The  sizes  of  these  washers  are 
so  varied  that  with  a  few  the  width  of  slot 
can  be  made  up  to  12  in.  The  inward  feed  of 
the  machine  can  be  made  to  any  desired  depth  up  to  the  capacity  of 
the  saw  blades.  The  machine  is  equipped  with  two  tables  which 
are  adjustable  to  work  separately  or  together.  By  means  of  gearing 
below  the  tables  any  setting  of  work  to  the  line  can  be  done  by  a 
hand-wheel  which  is  shown  in  front  of  the  machine.  The  tables  are 
furnished  with  "V"  blocks,  straps  and  bolts  for  convenient  fastening 
of  the  work.  By  the  use  of  this  machine  it  is  claimed  that  slotting 
work  of  the  character  indicated  can  be  accomplished  with  a  saving 
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Double  Rotary  Slotting   Machine  Showing   Main-Drive. 


be  delivered  until  full  and  satisfactory  proof  of  its  ownership  has 
been  presented  by  the  parties  to  whom  it  is  marked,  and  then 
only  after  satisfying  yourselves  that  a  claim  has  not  been  pre- 
sented, or  paid  for  its  value.  When  making  such  deliveries  full 
charges  should  be  collected,  aijd  the  regular  waybill  invariably 
located. 

Keep  your  unpaid  bills  account  clear  of  outstandings  on  re- 
fused and  unclaimed  freight  by  regularly  reporting  these  cases,  as 
required  by  the  rules,  and  whenever  the  disposition  of  such  freight 
is  unreasonably  delayed  make  a  special  report  by  letter  and  more 
special  attention  will  be  given  it. 


of  time  amounting  to  about  7-5  per  cent,  as  against  the  ordinary  type 
of  slotting  machine. 

The  "Tindell"  high  duty  saws  used  on  this  machine  are  made 
up  to  a  diameter  of  90  in.  The  blade  is  a  disc  of  high-carbon 
crucible  steel,  and  is  of  sufficient  stiffness  to  withstand  any  pres- 
sure that  can  be  safely  put  upon  the  teeth.  In  each  face,  as  shown 
in  the  accompanying  illustration,  there  are  slots  for  the  teeth.  These 
are  inclined  backward  from  radial  lines  at  such  an  angle  that  the 
pressure  on  the  teeth  when  cutting  has  a  locking  effect;  as  the 
resultant  of  the  pressure  tends  to  force  the  teeth  inward,  and  as 
there  is   no  tendency  to  draw  them   by  the  cut.   the  teeth   do   not 
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require  to  be  pinned  or  bolted  or  otlierwise  fastened  in  place. 
The  teeth  are  of  simple  design  forged  from  the  bar  stock  in  a  plain 
die.  As  no  niacliine  work  is  required  to  shape  or  lit  them,  the  teeth 
can  be  made  of  the  modern  high-speed  steels.  It  will  be  seen  also 
that  thi.s  saw  has  the  special  feature  of  dividing  the  cut,  the  teeth 
l)eing  staggered  on  each  side  of  the  blade  and  slightly  overlapped, 
.so  that  each  tooth  alternately  takes  half  the  width  of  the  cut.  The 
teeth  have  a  slight  outward  inclination,  so  as  to  make  the  cut 
clear  the  saw  blade,  the  points  of  the  teeth  being  the  only  part 
of  the  saw  which  touch  the  work.  A  broken  tooth  can  be  quickly 
driven  out  by  a  chisel  inserted  in  the  semi-circular  recess  at  the 
bottom  of  the  slot,  and  a  new  tooth  at  once  put  in  its  place. 


The  Cost  of  Locomotive  Operation. 
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{Continued  from  page  423.) 

CONSTRUCTIVE   MILEAGE. 

This  term  is  usually  applied  to  mileage  which  the  engineman 
does  not  actually  make,  but  for  which  he  is  paid.  As  we  have 
seen  from  the  schedule,  the  engineman  is  ordinarily  paid  for  100 
miles,  even  if  his  run  should  be  only  i'O  or  SO  miles;  the  amount 
for  which  he  is  paid  and  which  he  does  not  make,  is  thus  a  type  of 
constructive  mileage,  and  is  strictly  unremunerative,  as  far  as  the 
railroad  company  is  concerned.  By  careful  management  and  adjust 
mem  of  runs,  such  mileage  can  be  reduced  to  a  minimum,  but  it 
requires  continuous  watching. 

There  is  another  kind  of  constructive  mileage,  however,  which 
cannot  l.e  reduced,  and  this  is  the  allowance  of  a  greater  mileage  in 
the  pay  than  actually  exists  between  the  points.  For  instance, 
terminals  A  and  B  may  be  130  miles  apart,  but  the  run  may  be 
counted  as  150  miles  and  paid  for  on  this  basis.  This  will  be 
understood  as  actually  raising  the  rate  of  pay  for  such  portions  of 
the  road,  and  it  usually  applies  to  heavy  grades  or  difficult  parts  of 
road,  whe»e  the  engine  works  harder  if  the  men  do  not.  On  large 
systems,  it  is  sometimes  considered  desirable  to  have  a  standard 
rate  of  pay  per  100  miles,  and  the  method  of  constructive  mileage 
allows  a  higher  rate  to  be  paid  on  certain  designated  parts  of 
the  road. 

As  an  example  of  constructive  mileage,  we  give  below  the 
actual  distances  and  the  allowed  distances  on  one  of  the  Western 

liies :  ^ Mileage > 

Actual.  Constructive. 

Section     1    92  100 

•1   115  129 

3     143  159 

4   23  29 

5   28  30 

6   51  59 

7   149  153 

S   167  170 

I                 •■           9   69  77 

10   46  53 

11    23  24 

1'>                           S2  100 

13 :::...: 50  51 

It  will  be  seen  that  this  plays  an  important  part  in  the  cost  of 
transportation.  It  sometimes  occurs  that  hills  must  be  doubled, 
that  is.  the  train  is  heavier  than  can  be  taken  up  by  the  engine  in 
one  train,  so  it  is  cut  in  two — part  is  taken  to  the  top  and  the  engine 
then  returns  to  the  foot  of  the  grade  and  brings  up  the  remainder, 
when  they  are  again  united  and  taken  to  destmation.  This  may  oc- 
cur because  the  engine  has  been  overloaded,  or  because  it  is  not  in 
prime  condition  and  cannot  haul  the  regular  load,  or  again,  the 
profile  of  the  division  may  be  such  as  to  make  this  an  economical 
proceeding.  The  writer  has  in  mind  a  division  with  easy  grades, 
except  at  one  point,  where  there  was  a  heavy  grade  for  a  few  miles. 
The  traffic  did  not  warrant  maintaining  helpers  at  this  point,  so  the 
hill  was  doubled  regularly.  It  is  genei-ally  customary  to  pay  for  the 
mileage,  which  in  a  case  of  this  kind  is  really  run.  and  if  the  hill 
were  five  miles  long  there  would  be  ten  miles  added  to  the  actual 
length  of  the  division  for  such  a  trip.  A  southern  road  contains  this 
clause  in  its  rules:  "If  at  any  time  engines  are  unable  to  handle 
their  rating,  and  have  to  double,  they  will  be  allowed  ten  miles  for 
each  double,  unless  this' distance  is  exceeded,  when  actual  mileage 
will  l)e  allowed.  Another  road  allows  one  hour's  time  at  hourly  rates 
for  each  double,  provided  the  doubling  is  not  attributable  to  any  fault 
of  the  engineman.  It  will  be  seen  from  this  that  there  are  different 
methods  in  vogue  for  settling  these  various  points  in  the  several  sec- 
tions of  this  country,  but  in  all  cases  the  effect  is  to  increase  the  cost 
of  operation  per  ton-mile,  with  apparently  no  return  to  the  company. 

LIGHT   ENGINE    MILE.\GE. 

It  frequently  happens  that,  owing  to  an  excess  of  traffic  in  one 
direction,  or  heavier  grades  going  one  way,  that  the  power  becomes 
congested  at  one  end  of  a  division,  and  empty  engines  must  be  sent 
back  to  the  other  end,  where  there  is  a  greater  demand  for  them. 
This  is  a  costly  and  unremunerative  service,  as  it  requires  not  only 
engineman  and  fireman,  but  also  fuel,  water  and  oil,  and  adds  a 
proportion  to  the  repair  costs,  while  there  is  no  transportation  of 
changeable  commodity.    As  a  rule,  enginemen  are  paid  reduced  rates 


for  such  mileage;  thus,  one  road  states  that  enginemen  running 
light  will  be  paid  passenger  rates,  as  per  class  of  engine,  and  as 
these  are  usually  less  than  freight  rates,  there  is  a  reduced  pay,  if 
it  happen  to  be  a  freight  engine,  as  is  generally  the  case.  However, 
in  contradistinction  to  this,  we  find  some  rules  that  say  the  pay 
will  be  according  to  the  class  of  train  over  each  district.  This  is 
somewhat  ambiguous,  as  there  is  really  no  train,  but  it  is  evidently 
meant  that  a  freight  engine  will  entitle  the  engineman  to  freight 
rates. 

Sometimes  we  see  a  heavy  freight  train  sent  out  with  one  en- 
gine, and  either  preceding  or  following  it,  a  light  engine  is  sent  in 
the  same  direction.  It  might  in  this  case  save  the  wages  of  a 
train  crew,  but  frequently  this  crew  must  be  moved  also.  It  would 
be  more  economical  to  either  split  the  train,  or  at  least  double  head, 
as  the  fuel  economy  would  be  greater,  and  the  train  reach  its  des- 
tination quicker.  Of  course,  if  the  light  engine  leads,  it  can 
make  better  time  than  the  loaded  one,  but  there  may  be  such 
traffic  conditions  existing,  that  little  will  be  gained  by  the  light 
engine.  The  real  object  of  such  an  arrangement  often  is  to  make 
an  apparent  record  for  heavy  tonnage  per  train-mile,  or  per  loaded 
engine-mile,  regardless  of  cost. 

POOLING. 

Something  should  perhaps  be  said  here  on  the  subject  of  pool- 
ing. While  it  does  not  ordinarily  affect  the  cost  of  operation  as 
far  as  the  pay  of  the  crew  is  concerned,  it  doubtless  has  an  effect 
upon  some  of  the  other  lines  of  expense.  Some  of  the  reports 
made  to  the  last  International  Railway  Crongress  (1905)  on  the 
subject  of  pooling  were'  very  clear  on  this  item  of  expense.  In 
the  report  by  Mr.  Camille  Boell,  representing  an  equipment  of 
22,000  locomotives,  mostly  in  Central  Europe,  it  is  concluded  "that 
the  pooling  system  always  leads  to  a  very  perceptible  increase  in 
the  expense  per  mile,  and  therefore  it  ought  not  to  be  employed, 
except  in  case  of  absolute  necessity."  Only  one  of  the  roads  in- 
cluded in  the  report  uses  the  system  exclusively,  the  St.  Gothard. 
of  Switzerland,  it  having  been  in  force  on  this  road  since  18S8. 
By  comparing  the  expenses  for  1886  and  1889,  the  following  in- 
creases have  been   found: 

Fuel     '>'>  per  cent. 

Jaibricatiou     41i.(i 

Maintenance     11.0 

Other  causes  have  no  doubt  had  their  influence  upon  these 
expenses,  notably  an  increase  in  the  speed  of  trains  and  weight 
of  engines,  so  it  is  impossible  to  determine  the  proportion  of  these 
increases  due  to  pooling.  While  many  roads  believe  there  will 
always  be  an  increase  in  the  above  expenses  due  to  pooling,  we  at 
times  find  those  who  profess  to  believe  otherwise.  There  is  lit- 
tle doubt,  however,  that  the  prevailing  impression  is  that  an  in- 
crease in  cost  always  follows  pooling,  and  that  it  is  a  practice 
■  that  is  of  benefit  during  a  congestion  of  traffic,  when  the  men 
are  not  able  physically  to  stand  the  mileage  which  the  engines 
can,  but  which  should  be  abandoned  when  the  normal  conditions 
are  restored.  Double  and  treble  crewing  will  often  permit  the 
engines  to  make  as  much  mileage  as  when  in  the  pools,  and  with 
much  better  satisfaction  all  around. 

EFFECT    OF    SPEED. 

The  speed  of  the  train  is  about  the  only  element  which  affects 
the  cost  of  engine  running,  if  by  this  term  we  mean  "average 
speed,"  or  miles  between  terminals  divided  by  time  between  the 
same  as  loading,  stops,  switching,  etc.,  affect  the  speed  between 
terminals,  so  the  cost  will  be  affected,  but  only  because  these  items 
alter  the  speed.  Then  it  is  only  below  certain  limits  that  even  the 
speed  affects  the  cost.  We  have  seen  that  in  most  of  the  schedules 
for  freight  engineers,  the  pay  is  practically  by  the  mile,  as  long 
as  an  average  of  10  miles  an  hour  is  maintained.  If  15,  20  or  30 
miles  an  hour  be  maintained  or  averaged  between  terminals,  the 
pay  will  be  by  the  mile,  providing  the  run  is  at  least  100  miles, 
and  that  constructive  mileage  does  not  apply.  Therefore,  for 
speeds  in  excess  of  10  miles  per  hour  there  is  no  change  in  this 
item  of  cost.  Of  course,  a  difference  per  ton-mile  may  be  obtained 
by  changing  the  lading  so  that  the  engine  can  maintain  a  higher  ve- 
locity, and  as  far  as  loading  is  concerned,  the  least  cost  for  engine- 
men's  wages  per  ton-mile  will  occur  when  the  locomotive  is  so 
loaded  that  it  can  just  "average"  ten  miles  an  hour  over  the  road. 

When  the  speed  is  less  than  ten  miles,  however,  the  effect  on 
this  cost  is  great.  Suppose,  for  instance,  a  running  rate  of  five 
miles  an  hour  is  the  best  that  can  be  done,  owing  to  layouts  or  too 
much  tonnage.  If  the  distance  be  100  miles,  the  trip  will  consume 
20  hours,  and  the  engineman  will  be  entitled  to  10  hours  overtime, 
and  as  the  usual  rate  for  this  is  equivalent  to  10  miles  an  hour,  he 
will  actually  be  paid  for  200  miles,  though  running  but  100.  This  is 
just  double  the  cost  per  engine  or  train-mile.  Consider  what  hap- 
pens, however,  if  the  run  is  less  tl»n  100  miles,  say,  60,  for  example. 
At  5  miles  an  hour,  12  hours  will  be  consumed.  Overtime  will  not 
apply  until  he  has  been  out  10  hours,  as  pay  is  allowed  for  100 
miles  in  any  case.  He  will,  therefore,  be  entitled  to  100  miles  plus  2 
hours'  overtime,  equivalent  to  20  miles,  or  a  total  of  120  miles. 
This  is  again  double  rate,  as  in  our  last  discussion.  Now,  if  the  trip 
had  been  made  at  6  miles  an  hour,  or  10  hours  for  the  trip,  or  any 
speed  in  excess  of  6  miles,  he  would  be  paid  for  100  miles  without 
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any  overtime,  so  that  the  actual  rale  would  be  "'/„.  or  66  per  cent, 
increase  over  the  standard  rate  per  mile,  due  to  the  constructive 
mileage  on  a  run  of  less  than  100  miles.  Thus  we  see  that  the 
-speed  limit  for  changes  in  cost  "per  engine-mile"  depends  on  the 
length  of  the  run,  as  generally  set  forth  by  the  various  schedules. 
(To  6e  continued.) 


Valve   Gear   of   the    Symons     Four-Cylinder     Balanced     Compound 
Locomotive. 


It  will  be  remembered  that  the  first  of  the  Baldwin  Locomotive 
Company's  four-cylinder  balanced  compounds  was  completed  in  1902 
for  the  Plant  System,  of  which  \V.  E.  Symons  was  then  Superintend- 
ent of  Motive  Power,  and  that  he  had  part  in  designing  this  locomo- 
tive. Mr.  Symons  has  lately  taken  out  patents  on  an  independent 
design  of  four-cylinder  balanced  compound  locomotive,  with  separ- 
ate patents  on  the  valve  gear.     The  drawings  of  the  latter,  taken 


will  be  admitted  to  the  low-pressure  valve  chest.  The  moment  the 
Itver  is  moved  out  of  either  of  these  extreme  positions,  this  live 
steam  is  shut  off. 

Independent  valves  and  gears  are  provided  for  the  high-pressure 
and  low-pressure  cylinders,  and  in  this  mechanism  is  comprised  one 
of  the  novel  features  of  the  design,  namely,  the  provision  for  inde- 
pendent adjustment  of  the  cut-offs  of  these  cylinders.  The  purpose  is 
to  enable  the  most  favorable  ratio  of  steam  volume  to  be  maintained 
between  the  two  cylinders  according  to  the  speed  of  the  locomotive 
and  the  weight  of  train,  following  European  practice  in  this  respect. 
The  scheme  embraces  two  reverse  levers  (Figs.  2  and  3),  known  as 
primary  and  au.xiliary.  They  may  be  regarded  as  twin  levers,  or  as 
parts  of  one  lever,  for  while  they  are  designed  to  have  a  limited 
relative  movement,  they  are  adapted  to  swing  in  unison,  and  they 
perform  the  same  function,  although  for  different  sets  of  valves. 
The  reach  rod  moving  the  high-pressure  links  is  attached  to  the 
primary   lever  and  that  from  the  low-pressure  links  to   the  auxil- 
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Fig.1 — The  Symons  Valve  Gear. 

from  the  patent  specification  are  reproduced  herewith;  also  the  rela- 
tive arrangement  of  high  and  low  pressure  cylinders,  which  are 
separated  and  given  independent  valves  and  valve  gears,  together 
with  their  piping,  which  will  permit  the  independent  use  of  either 
the  high  or  low  pressure  cylinder  when  desirable  or  necessary. 

Taking  up  the  last-named  features  first  and  referring  to  Fig.  1, 
it  will  be  seen  that  the  low-pressure  cylinders  are  inside  the  frames, 
under  the  saddle,  connecting  to  the  crank  axle' of  the  front  pair  of 


Fig.  3 — The  Symons  Valve  Gear. 

iary  lever.  The  relative  movement  of  the  two  levers  is  limited 
under  ordinary  service  conditions  by  a  detachable  stop-bar  having 
stops  at  each  end.  The  bar  is  made  detachable  to  enable  it  to  be 
removed  quickly  in  case  it  should  be  desired  to  increase  the  range 
of  movement,  or  leave  one  lever  in  a  fixed  position  under  such  condi- 
tions, for  instance,  as  one  pair  of  cylinders  being  out  of  service. 
Each  lever  has  its  individual  toothed  quadrant  and  spring  latch. 


British  Standard  Specifications  for  Cement.* 


Fig.  2 — The  Symons  Valve  Gear. 

drivers.  The  high-pressure  cylinders  are  outside  of  the  frames, 
back  of  the  low-pressure  cylinders,  and  connect  to  the  rear  drivers. 
The  exhaust  pipe  from  the  high-pressure  cylinder  to  the  steam  chest 
of  the  low-pressure  cylinder  is  shown  at  1,  and  2  is  a  cut-out  valve 
which  will  divert  the  exhaust  into  the  emergency  exhaust  pipe  3 
■when  desired.  To  supply  live  steam  to  the  low-pressure  cylinder 
when  the  high-pressure  cylinder  is  out  of  service,  an  extension  to 
steam  pipe  4  connects,  through  a  pressure-reducing  valve,  5,  with 
exhaust  pipe  1  beyond  the  cut-out  valve,  the  high-pressure  cylinder 
being  cut-out  by  valve  6. 

Admission  of  live  steam  to  the  low-pressure  cylinder  at  starting 
is  obtained  through  pipe  7.  Figs.  1  and  2.  This  pipe  extends  from 
the  dry  pipe  through  a  three-way  auxiliary  valve,  8,  the  arm  of 
which  is  connected  by  a  link  to  a  lever  having  its  opposite  end  con- 
nected by  a  rod  to  the  lower  end  of  the  primary  reversing  lever  in 
the  cab.    When  the  latter  is  in  the  front  or  back  "corner"  live  steam 


BY   ROBERT  AV.   LESLEY. 
Vice-President  American  Society  for  Testing  Materials. 

It  is  interesting  to  compare  the  American  standard  specifica- 
tions for  Portland  cement  which  were  recently  adopted  by  the 
American  Society  for  Testing  Materials  and  those  adopted  in  Decem- 
ber, 1904,  by  the  Engineering  Standards  Committee  of  Great  Britain. 

On  the  first  item  of  the  definition  of  Portland  cement,  the  British 
specification  suggests  both  water  and  sulphate  of  lime  as  materials 
which  may  be  added  to  retard  the  setting,  and  covers  both  in  its 
specification,  limiting  the  amount  in  either  case  to  2  per  cent.  In 
the  American  specification,  any  addition,  subsequent  to  calcination, 
is  limited  to  3  per  cent. 

On  specific  gravity,  both  specifications  practically  agree  to  3.10, 
but  the  English  specification  raises  the  amount  to  3.15  where  the 
cement  is  sent  direct  from  the  mill  to  the  laboratory  in  tightly 
sealed  packages. 

On  fineness,  there  is  a  material  difference  in  the  screens  used, 
and  it  may  be  stated  that  the  American  specification,  which  has  8 
per  cent,  on  a  No.  100  (10,000  mesh)  sieve  and  25  per  cent,  on  a 
No.  200  (40,000  mesh)  sieve  would  require  a  finer  grinding  than  the 
British,  which  has  3  per  cent,  on  a  5,776  mesh  sieve,  oi  22%  per 
cent,  on  a  sieve  of  32,400  meshes. 

In  the  matter  of  setting,  the  specifications  are  again  at  variance. 
Our  specifications  require  that  the  cement  shall  develop  initial  set 
in  not  less  than  30  minutes,  but  must  develop  hard  set  in  not  less 
than  one  hour,  nor  more  than  ten  hours.  The  English  specifica- 
tion recommends  three  distinct  grades  of  setting  time,  designated  as 
quick,  medium  and  slow.  The  first  is  not  less  than  10  minutes  nor 
more  than  30  minutes;  the  second  in  not  less  than  one-half  hour 
nor  more  than  two  hours,  and  the  third  in  not  less  than  two  hours 
nor  more  than  five  hours,  and  yet  while  these  grades  of  time  of 
setting  are  recognized,  and  each  of  them  will  have  a  material  bear- 


452 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  19. 


ing  upon  the  tensile  strain  of  cement,  the  British  specification,  in  the 
matter  of  tensile  strength,  has  but  one  series  of  limits,  namely: 
7  days.  28  days. 

Neat 400  lbs.  Neat 500  lbs. 

3  sand,  1  cement 120  lbs.         3  sand.  1  cement 225  lbs. 

The  American  specification  on  the  other  hand,  while  not  recog- 
nizing different  classes  of  cement,  so  far  as  the  time  of  setting  is 
concernf  d.  does  recognize  different  strengths  in  tension,  and  has  what 
the  British  specification  has  not,  a  24-hour  test  which  may  possibly 
in  some  quarters  be  considered  superfluous  for  Portland  cement. 
The  American  requirements  are: 

7  days.  28  days. 

Neat 4.50  to  ."iSO  lb.«.  Neat .'>n0  to  650  lbs. 

Ssand.  1  cem't..l50  to  200  lbs.  ;i  sand,  1  ccm't.  .200  to  300  lbs. 

and  are  all  higher  than  those  of  the  British  specification,  which  is 
no  doubt  due  to  the  fact  that  there  is  more  rotary  cement  manufac- 
tured in  our  country  than  possibly  anywhere  in  the  world. 

More  interesting,  however,  is  the  difference  in  the  matter  of  gain 
in  strength  at  longer  periods,  a  new  requirement  which  has  only 
come  into  cement  testing  since  the  introduction  of  the  Rapid  Tran- 
sit specification  in  New  York.  In  the  United  States,  in  view  of  the 
fact  that  the  matter  has  not  been  thoroughly  settled,  we  recognize 
broadly  that  no  cement  shall  show  retrogression.  In  the  English 
specification,  however,  this  question  of  the  increase  of  strength  be- 
tween the  7-day  and  2S-day  periods  is  graded  according  to  the  ini- 
tial strength  shown  by  the  cement  at  the  7-day  period,  which  seems 
to  be  a  very  fair  method  of  determining  increased  strength  between 
the  periods  stati  d.  In  their  specification,  a  cement  showing  400  to 
450  potinds  at  7  days  is  to  gain  25  per  cent,  in  28  days;  450  to  500 
lbs..  20  per  cent.;  500  to  550  lbs. .15  per  cent.,  and  all  over  550  lbs. 
at  7  days,  an  increase  of  10  per  cent,  at  2S  days.  This  is  a  very  fair 
view  of  the  subject,  as  a  cement  that  pulls  600  to  800  lbs.  at  7  days 
will   have  to  increase  very  many  pounds  in  tension   to  acquire  the 


Society  of  Civil  Engineers  and  the  methods  of  analysis  of  the 
American  Chemical  Society,  which  are  part  of  the  American  specifi- 
cation. 

It  is  interesting  to  note  that  while  the  American  standard  speci- 
fication has  so  far  stood  fire  very  well,  and  even  its  makers  can  only 
suggest  unimportant  corrections,  the  English  standard  specification 
has  not  been  so  fortunate.  From  several  quarters  there  has  been 
some  little  criticism  on  the  accelerated  test,  accompanied  by  state- 
ments of  different  results  on  the  same  sample.  There  have  also 
been  some  other  unimportant  criticisms  on  chemical  composition. 
Whether  the  difference  in  mental  attitude  to  the  new  specification 
in  the  two  great  English  speaking  countries  is  due  to  the  respective 
national  characteristics  of  their  people,  is  still  to  be  determined. 


Allis-Chalmers    Steam    Turbine    for    the    Brooklyn    Rapid    Transit 
Company's  New  Power  House. 


The  sixth  large  power  plant  to  be  built  for  the  Brooklyn 
Rapid  Transit  Co.  will  show,  in  some  respects,  a  radical  depar- 
ture from  the  features  usually  found  in  stations  where  reciprocat- 
ing engines  are  installed.  Among  the  more  important  of  these  is 
the  small  floor  space  needed  for  the  machinery.  The  engine  room 
of  the  ordinary  station  requires  about  60  per  cent,  of  the  total 
ground  space,  and  the  boiler  section  about  40  per  cent.  In  the  new 
turbine  plant,  the  turliine  floor  occupies  but  two-thirds  the  space  re- 
quired for  the  boilers.  In  other  words,  a  turbine  station  of  a  given 
capacity  requires  only  two-thirds  of  the  ground  room  needed  by 
a  reciprocating  engine  station.  The. importance  of  this  is  at  once 
apparent  in  localities  where  real  estate  is  costly.  It  also  means 
an  equivalent  saving  in  expense  incurred  for  buildings.  The  new 
Williamsburg   station,   which   has  been  erected   near   the  bridge   of 


I  he  Allis-Chalmers  9,000  h.p.  Steam  Turbine  for  the   Brooklyn   Rapid  Transit  Company's  New  Power  House. 


strength  to  show  25  per  cent,  increase  between  the  7  day  and  28  day 
periods,  while  a  10  per  cent,  increase  would  be  a  much  more  rea- 
sonable figure. 

The  great  and  salient  difference  between  the  two  specifications 
is  that  governing  the  test  for  constancy  of  volume,  or  what  are 
known  technically  as  accelerated  tests.  In  our  specification,  we  have 
adopted  the  hot  and  cold  water  tests  prescribed  under  the  German 
normal  test,  and  which  have  been  in  use  so  successfully  for  so  many 
years,  and  have  supplemented  them  by  a  steam  test  after  the  cement 
is  set  for  24  hours,  consisting  in  exposing  the  pat  in  an  open  vessel 
to  steam  rising  from  a  body  of  water  beneath.  The  British  have 
adopted  what  is  known  as  the  Le  Chatelier  test,  which  is  fully 
described  in  the  specification,  and  which  so  far  has  not  been  gen- 
erally adopted  outside  of  Prance.  This  is  the  part  of  the  specifica- 
tion which  up  to  date  has  attracted  most  criticism,  by  reason  of  pos- 
sible inexperienced  operators  not  producing  similar  results,  with 
similar  cements  under  similar  circumstances. 

The  chemical  requirements  of  the  cement  differ  in  the  two 
specifications  as  follows: 

In  the  American  specification  1.75  per  cent,  of  anhydride  sul- 
phuric acid  is  permissible,  while  in  the  British  specification  the  limit 
is  run  up  to  2.5.  In  England  3  per  cent,  of  magnesia  is  allowed,  as 
against  4  per  cent,  in  this  country.  Insoluble  residue  in  England  is 
limited  to  1.5  per  cent,  for  reasons  that  may  not  be  necessary  in  this 
country. 

Another  interesting  thing  in  the  English  specitlcation  is  that 
there  shall  be  no  excess  of  lime;  that  is  to  say.  the  proportion  of 
lime  shall  not  be  greater  than  is  necessary  to  saturate  the  silica  and 

CaO 

alumina   present,   or   represented   by  the   formula :=  2.75. 

SiO,  AL  O, 

Of  course,  this  would  be  covered  by  the  analysis  of  cement 
described  in  the  methods  of  manipulation  of  tests  of  the  American 


that  name,  is  designed  to  accommodate  a  total  of  nine  steam  turbine 
and  generator  units,  three  of  which  are  now  being  installed.  One 
of  the  most  interesting  of  these  is  an  Allis-Chalmers  9.000  h.p.  unit 
shown  in  the  accompanying  illustration. 

This  turbine  is  of  the  horizontal  multiple  expansion,  all-around 
parallel  flow  type,  generally  known  as  the  "Parsons"  type,  operat- 
ing at  750  r.p.m.  The  generator  is  a  "Bullock"  alternating  cur- 
rent machine  built  by  the  Allis-Chalmers  Company  at  its  Cincin- 
nati works.  It  will  carry  25  per  cent,  overload  continuously  and 
a  50  per  cent,  overload  for  three  hours  with  but  a  small  tempera- 
ture rise. 

A  noteworthy  feature  in  the  construction  of  the  Allis-Chalmers 
turbine  is  the  blading;  the  blades  are  made  of  a  special  alloy  and 
of  such  form  and  dimensions  as  will  secure  the  highest  economy. 
The  individual  blades  are  mounted  in  groups,  each  group  forming 
one-half  of  a  circular  row.  The  inner  ends  of  the  blades  are  swaged, 
and  are  secured  in  slots  in  the  foundation  rings  and  riveted  in 
slots  in  their  respective  channel  shaped  shrouds.  The  blade  rings 
are  secured  by  calking  strips  in  machined  grooves  in  the  cylinder 
and  rotor.  The  channel  shaped  shroud  secures  the  blades  at  the 
proper  angle  and  spacing  and  eliminates  the  danger  of  stripping, 
permitting  the  turbine  to  be  safely  operated  with  a  minimum  radial 
clearance.  A  direct  acting  steam  pump  for  tise  on  starting  up  the 
turbine  is  provided.  The  turbine  and  generator  rotors  are  direct- 
connected  by  a  flexible  coupling,  each  being  carried  in  two  bearings 
of  the  ball  and  socket  type. 

The  turbo-generating  unit  measures  approximately  47  ft.  in 
length,  over  all,  by  13  ft.  3  in.  in  width,  and  11  ft.  6  in.  in  height 
above  the  engine  room  floor.  Its  height  above  the  foundation  is 
scarcely  more  than  that  of  the  low-pressure  cylinder  of  a  reciprocat- 
ing engine,  of  equal  capacity,  above  the  upper  platform,  and  such 
cylinders  are  frequently  more  than  30  ft.  above  the  engine  founda- 
tions. 
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The  first  installment  of  a  paper  by  Chester  Arthur  Legg,  writ- 
ing for  the  Boston  Transcript  on  the  "Sentiment  in  Favor  of  Fed- 
eral Rate  Regulation,"  is  printed  this  week.  The  paper  is  emi- 
nently fair  in  its  tone  and  presents  the  case  of  those  who  are  in 
favor  of  government  regulation  of  railroad  rates  much  better  than 
they  have  been  able  to  present  it  themselves.  Mr.  Legg  does  not 
throw  any  emphasis  on  rebates,  but  he  shows  well  the  natural  ad- 
vantage which  the  large  shipper  has  over  the  small  shipper  in  mak- 
ing his  bargains,  and  in  the  attention  which  is  paid  to  him  and  to 
his  complaints  after  the  bargains  are  amde.  He  believes  that  the 
special  advantages  accruing  to  the  large  shipper  merely  because  he 
is  a  large  shipper  are  the  real  evil  of  the  present  situation,  and  in 
this  we  heartily  concur.  It  is  unfortunate  that  Mr.  Legg  is  not 
so  convincing  in  suggesting  a  remedy  as  in  stating  the  facts.  He 
argues  that  the  proper  form  of  control  is  a  series  of  maximum 
rates  to  be  promulgated  by  the  Interstate  Commerce  Commission 
upon  complaint  from  the  shipper  or  at  its  own  initiative,  and  says 
that  this  is  in  effect  what  the  present  law  provides  when  it 
allows  the  Commission  to  say  that  a  rate  Is  unreasonable,  but  that 
by  the  present  plan  the  reduction  may  be  so  gradual  that  the  pa- 
tience and  the  means  of  the  shipper  are  exhausted  before  he  ob- 
tains any  real  relief.  Mr.  Legg  further  objects  to  the.  criticism  that 
government-made  rates  would  be  inflexible,  because  he  says  that 
temporary  rates  to  meet  temporary  needs  could  be  made  as  much 
below  the  established  maximum  as  might  be  desirable.  Of  course, 
the  obvious  weakness  of  this  position  is  that  with  any  system  of 
maximum  rates  there  would  be  precisely  the  chance  for  discrimina- 
tion that  there  is  at  present — neither  more  nor  less.  We  are 
forced  to  say,  therefore,  that  Mr.  Legg  has  suggested  a  remedy 
which  will  not  cure.  Nevertheless,  his  analysis  of  the  situation  as 
it  exists  is  well  worth  reading. 


In  a  brief,  but  interestingly  worked  out  paper  printed  this 
week,  Howard  R.  Bayne  discusses  th,e  incorporation  of  labor  unions, 
and  he  does  not  consider  that  it  should  be  made  compulsory.  He 
looks  on  the  union  as  an  outgrowth  of  modern  civilization  which 
need  neither  be  feared  nor  deplored,  and  his  viewpoint  is  that  our 
legislation  should  be  aimed  at  developing  labor  unions  along  natural 
and  rational  lines  for  their  own  best  and  most  profitable  uses.  The 
violence  and  crime  that  have  so  marred  the  union  cause  he  con- 
siders entirely  an  excrescence,  holding  that  crime  is  an  individual 
act;  that  no  union,  corporate  or  incorporate,  ever  did,  or  will,  tol- 
erate formal  rules  or  by-laws  providing  for  violence  in  strikes, 
since,  however  much  individuals  favor  it  or  do  it,  they  are  not  fool- 


ish enough  to  'publish  it  in  the  rules  of  their  association,  and  he 
adds  that  criminals  do  not  operate  that  way.  Not  all  readers  will 
agree  with  Mr.  Bayne  in  the  chief  conclusion  he  draws;  that  public 
interest  will  have  nothing  to  gain  by  enforced  incorporation  of  labor 
unions.  Recent  testimony  before  the  New  York  courts  has  shown 
that  while  unions  may  not  include  violence,  described  as  violence, 
in  their  by-laws,  they  nevertheless  lay  broad  duties  on  their  "com- 
mittees of  entertainment,"  and  have  a  pretty  well  established  scale 
of  rates  which  the  committee  pays  its  assistants  for  "entertaining" 
strike  breakers.  Incorporation  of  labor  unions  would  not  in  itself 
change  their  manners,  but  it  would  provide  an  organization  that 
could  be  sued  for  breach  of  contract  or  for  damages  arising  from 
other  causes.  Granted  that  the  union  must  be  recognized  as  a  per- 
manent feature  of  modern  industry,  then  let  it  assume  the  dignity 
and  serious  character  of  the  companies  and  corporations  with  which 
it  deals.  In  the  present  status,  unions  might  fairly  be  grouped 
with  infants  and  persons  of  unsound  mind  as  belonging  to  one  of 
the  classes  with  which  contracts  are  not  enforcible.  Incorporation 
would  at  least  make  the  unions  responsible  to  the  limit  of  their  treas- 
uries, and  it  is  for  this  reason  that  it  is  so  bitterly  contested  as  a 
compulsory  measure  whenever  it  comes  up  for  discussion  before 
any  legislative  body. 


TO 


PREVENT     TROUBLE     AT    THE 
TERMINAL. 


GRAND     CENTRAL 


In  the  preparations  now  being  made  for  beginning  the  opera- 
tion of  the  Grand  Central  Terminal  in  New  York  by  electric 
power  in  September  of  next  year,  there  is  a  serious  menace  to 
public  safety  and  convenience.  The  menace  is  that  now.  only  ten 
months  from  the  time  when  electric  power  is  expected  to  be  sub- 
stituted for  steam,  the  New  York  Central  and  the  New  Haven 
companies  are  still  far  from  agreement  on  the  kind  of  locomotives, 
or  motors,  or  cars  to  be  used  for  suburban  service  and  to  be  ad- 
mitted to  the  sub-surface  level  connecting  with  the  subway.  On 
this  level,  the  New  York  Central  proposes  that  only  motor,  all- 
steel  cars  shall  come;  but  the  New  Haven  claims  the  right  under  its 
agreement  to  bring  in-  here  its  locomotives,  hauling  wooden  cars. 
AVe  do  not  need  to  be  taught  again  that  fireproof  cars  are  too  often 
essential  for  preventing  loss  of  life  in  an  electrically  operated  tun- 
nel. The  holocausts  in  Paris,  in  the  Metropolitan  underground,  and 
in  England,  in  the  tunnel  at  Liverpool,  should  be  enough,  but  we  have 
more   evidence,    a   kind   of   accident  happening  often   and   seen   by 
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many  of  those  who  read  this:  Electric  street  cars  frequently  burn 
up.  The  passengers  agfk  rarely  injured  because  there  is  plenty  of 
room  to  get  away,  and  a  demand  by  the  public  for  fireproof  cars  in 
such  service  would  perhaps  be  unreasonable;  but  in  tunnel  service 
ihe  chances  for  fire  are  equally  good,  and  when  it  comes,  few  indeed 
can  escape.  It  is  a  duty  to  speak  of  these  things  now  when  there  is 
still  time,  barely  time  enough,  to  prevent  the  making  of  a  danger- 
ous transportiition  service,  rather  than  to  wait  for  a  killing  and 
Ihe  storm  of  public  indignation  which  drives  to  cover  the  railroad 
ofncers  responsible  for  it. 

Mr.  George  Westinghouse  clearly  showed  these  dangers  in  a 
letter  to  this  paper  nearly  four  years  ago,  from  which  the  following 
is  an  extract: 

■■It  should  be  borue  in  mind  tUat  lUe  elei-tric  energy  leiiuired  to  openit' 
a  lieavy  train  is  sufficient  to  melt  a  considerable  bar  of  iron,  or  to  start  a 
dangerous  tire,  if  anything  goes  wrong,  upon  a  car  of  ordinary  combustible 
construction,  much  more  readil.v  than  the  car  stove,  the  use  of  which  has 
been  abolished  by  law;  therefore,  if  a  collision  were  to  occur  between  two 
electrically  fitted  trains,  each  having  several  combustible  cars  thereof  fitted 
with  electrical  apparatus  and  carrying  electrical  circuits  throughout,  there 
could  be  an  accident  of  so  serious  a  character  as  to  start  an  agitation  having 
f()r  its  purpose  the  abolition  of  the  use  of  electricity  altogether,  or  at  least 
to  compel  the  railway  companies  to  abandon  the  tise  of  combustible  cars  fitted 
with  electric  motors.  The  destruction  by  fire  of  a  car  or  train  upon  a  street 
or  upon  a  level  is  one  thing,  but  such  an  occurrence  upon  an  elevated  rail- 
way or  in  a  tunnel,  can  have  consequences  the  contemplation  of  which  should 
lead  to  wise  regulations  governing  the  construction  and  use  of  electrically 
inopelled  trains  and  thereby  insure  to  the  public  the  rapid  development  of 
electric  traction." 

II  is  not  too  much  to  say  that  Mr.  Westinghouse  is,  more  nearly 
than  any  one  else,  final  authority  on  safety  in  railroad  transporta- 
tion. He  has  made  safe  high-speed  travel  possible,  and  his  few 
public  statements  have  been  like  this  one — a  warning  of  danger 
to  human  lite  which  railroad  officers  have  always  heeded.  We  ven- 
ture to  predict  that  this  one  will  have  the  effect  intended. 

In  the  correspondence  column  of  this  issue  appears  a  letter 
from  the  Electrical  Engineer  of  the  New  York.  New  Haven  &  Hart- 
ford in  reply  to  an  editorial  article  in  the  Railroad  Gazette,  October 
20,  entitled,  "A  Matter  of  Standardization."  We  suggested  only  the 
economies  and  the  public  convenience  to  be  secured  in  agreement 
and  harmonious  designing  by  the  two  companies  which  operate  the 
same  terminal.  Mr.  Murray  shrouds  his  meaning,  making  it  nearly 
as  diflicult  as  that  of  a  Delphic  Oracle,  or  one  of  Browning's  poems. 
Nevertheless,  we  find  an  indicative  sentence;  "After  six  months' 
careful  study  of  the  possible  methods  of  electrification  a  conclusion 
has  been  reached."  If  Ihis  means,  and  we  understand  it  to  mean, 
that  the  company  really  intends  to  insist  on  its  claimed  right  to 
bring  lightly-built  wooden  cars  for  suburban  service  in  this  electric 
tunnel,  there  is  danger.  If  it  means,  and  this  has  been  freely  said, 
that  New  Haven  suburban  trains  hauled  by  locomotives  are  to  come 
in  the  suburban  train  level,  and  either  occupy  the  loop,  or  -wait 
while  the  locomotives  are  switched  back,  then  traffic  will  be  delayed 
and  commuters  will  love  the  New  York.  New  Haven  &  Hartford  no 
more  than  they  now  do.  If  it  means,  and  this  also  has  been  said, 
that  the  New  Haven  road  intends  to  land  its  suburban  passengers 
in  the  express  station  level,  then  commuters  will  have  cause  for 
complaint,  the  express  service  of  both  roads  will  be  interfered  with 
and  that  part  of  the  station  will  be  used  for  a  service  not  contem- 
plated by  the  architect  and  the  engineer. 

Either  company  is  at  liberty  to  do  as  it  pleases,  except  on  the 
short  piece  of  track  between  Woodlawn  and  42d  street,  where  they 
must  work  in  harmony  in  order  to  give  travelers  as  quickly  as  pos- 
sible safe  and  convenient  transportation  to  the  attractive  region 
where  the  congested  city  of  New  York  is  expanding.  A  failure  to 
keep  this  engagement  with  the  public,  either  a  delay  in  the  approxi- 
mate time  set  for  opening,  or  friction  and  congestion  after  it  is 
opened,  will  not  be  excusable  on  the  ground  that  the  engineers  have 
disagreed. 


RAILROADS  AND  THE  COAL   BUSINESS. 


The  comparison  of  the  Chesapeake  &  Ohio  and  Norfolk  &  West- 
ern in  the  Railroad  Gazette  of  October  27  is  the  subject  of  comment 
in  another  column  by  a  correspondent.  We  are  glad  to  h»ve  it. 
since  it  appears  that  he.  at  least,  has  received  a  somewhat  wrong 
impression  from  our  remarks  about  the  low  grade  traffic  of  those 
roads.  He  suggests  that  on  account  of  the  steadiness  of  the  coal 
traffic,  the  size  of  individual  shipments,  and  the  saving  in  ex- 
penses of  handling  over  higher  grade  freight,  the  margin  of  profit 
on  carrying  coal  is  really  not  so  very  narrow,  and  that  therefore 
money  spent  by   these  companies  in  extending  their  coal  traffic  is. 


from  the  standpoint  of  the  stockholders,  money  well  invested.  With 
this  conclusion  we  agree,  as  well  as  with  much  of  the  reasoning 
which  leads  up  to  it.  Yet  in  spite  of  the  fact  that  merchandise 
freight,  for  instance,  has  to  be  loaded  and  unloaded  by  hand,  that  it 
requires  freight  houses,  involves  much  billing  and  other  clerical 
labor,  and  furnishes  most  of  the  material  for  the  claim  depart- 
ment's activities,  it  is  in  general  true  that  the  extra  rate  received 
more  than  compensates  for  the  extra  expense,  and  that  it  is  a 
railroad's  most  profitable  traffic.  Cpnversely,  in  spite  of  the  fact 
that  the  expenses  just  enumerated  are  almost  entirely  saved  oii 
coal  shipments,  we  cannot  admit  that  the  Chesapeake  &  Ohio  and 
the  Norfolk  &  Western  received  a  wonderfully  large  unit  margin 
of  profit  on  their  coal  business.  It  is  self-evident  that  they  received 
more  than  enough  to  pay  operating  expenses.  Since  coal  and  coke 
furnished  over  60  per  cent,  of  their  total  tonnage,  this  traffic  must 
also  have  paid  a  large  share  of  the  fixed  charges  and  something 
towards  dividends.  Nevertheless,  the  unit  rate  of  profit  was  small 
and  to  obtain  it  skillful  management  was  necessary. 

There  was,  however,  in  the  review  of  the  two  Virginia  coal 
carriers,  no  iiitention  of  suggesting  that  the  size  of  their  coal  busi- 
ness was  approaching  or  had  reached  the  limit  of  profit.  It  is,  of 
course,  a  general  rule  of  railroad  operation  that  increased  tonnage 
is  increasingly  profitable.  The  more  freight  a  railroad  carries  at 
regular  rates  the  greater  will  be  the  profits,  and  these,  once  fixed 
charges  have  been  earned,  in  steadily  increasing  proportions.  Every 
additional  ton  of  freight  raises  the  average  profits  on  each  of  the 
total  tons  carried.  In  other  words,  the  more  use  that  can  be  got  out 
of  the  roadbed,  once  the  interest  on  its  cost  has  been  paid,  as  the 
Railroad  Gazette  has  often  said  in  an  entirely  different  connection, 
in  regard  to  the  profitableness  of  installing  block  signals,  the  more 
proportionately  profitable  becomes  the  operation  of  the  railroad. 

It  should,  then,  be  fair  to  assume,  in  view  of  the  business 
ability  of  their  managers,  that  the  Chesapeake  &  Ohio  and  Norfolk 
&  Western  are  extending  their  coal  traffic  as  fast  as  opportunity 
offers.  Is  this  the  case,  or  is  there  some  justification  for  our  corre- 
spondent's opposite  implication? 

At  the  present  moment  there  is  a  tremendous  car  shortage 
throughout  the  country,  particularly  on  the  Eastern  coal  roads. 
The  Coal  Trade  Journal  recently  estimated  that  the  Philadelphia  & 
Reading  is  supplying  about  65  per  cent,  of  the  cars  reqtiired  for 
freight;  the  Pennsylvania  about  50  per  cent.,  and  the  Baltimore  & 
Ohio,  for  coal  shipments,  about  15  per  cent.  Also,  that  in  the  West 
Virginia  districts,  because  of  lack  of  cars,  one-third  time  is  the 
best  the  operators  can  expect.  Figures  recently  published  by  a 
committee  of  operators  in  the  New  River  and  Kanawha  districts 
of  West  Virginia,  the  former  largely  and  the  latter  entirely  de- 
pendent upon  the  Chesapeake  &  Ohio  for  transportation  facilities, 
go  to  corroborate  this  last  statement.  In  brief,  they  show  that  in 
1903  the  Chesapeake  &  Ohio  handled  only  46  per  cent,  of  the  coal 
tonnage  available  on  its  line  in  those  districts;  in  1904  only  40 
per  cent.,  and  in  1905  only  36  per  cent.  This  is  figured  on  the 
basis  of  24  working  days  a'month.  The  number  of  tons  loaded  each 
month  during  the  nearly  three  years  is  divided  by  the  daily  capacity 
of  the  mines,  the  resultant  quotient  being  the  number  of  theoretical 
full  days  each  month  that  the  mines  were  in  operation.  This  does 
not  mean,  of  course,  that  the  mines  were  actually  closed  down  on  an 
average  of  13  days  in  1903.  14  days  in  1904,  and  15  days  in  1905.  out 
of  every  24,  but  that  there  were  only  that  many  days'  full  opera- 
tion on  the  basis  of  the  mines'  total  capacity. 

If  it  could  be  shown  that  one-third  time  in  these  districts  was 
only  a  temporary  condition,  due  to  the  season's  car  shortage,  the 
most  that  could  be  said  would  be  that  the  railroad  management 
had  misjudged  the  probable  growth  of  traffic,  but  when  cars  are 
shown  to  have  been  lacking  month  by  month  through  a  period  of 
years,  it  is  evident  that  the  Chesapeake  &  Ohio,  at  least,  is  not 
attempting  to  provide  for  anything  like  all  the  coal  tonnage  of- 
fered. Here  in  one  small  portion  of  its  territory  have  been  thou- 
sands of  tons  of  coal  available  for  shipment,  on  each  of  which  the 
railroad's  profits  would  have  bSen  greater  than  on  the  average  ot 
the  tons  which  it  did  haul;  yet  the  company  has  been  carrying 
less  than  one-half  of  the  tonnage  offered  in  these  districts,  and  the 
proportion  of  available  business  left  untouched  seems  to  have  grown 
larger  year  by  year.  Shall  we  say  that  the  road  is  not  so  wisely 
managed  after  all? 

Were  all  the  soft  coal  in  the  United  States  in  West  Virginia 
this  might  well  he  said,  but  the  general  situation  must  here  he 
taken  into  account.  It  would  undoubtedly  be  very  much  to  the  ad- 
vantage of  the  Chesapeake  &  Ohio  to  greatly  enlarge  its  coal  busi- 
ness, as  it  would  be  to  the  adv.inta,ge  of  any  individual  road;  but, 
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while  it  would  be  a  good  thing  for  an  individual  road,  if  every  soft 
coal  road  should  do  it,  the  market  would  soon  be  flooded  with  an 
over-supply  of  soft  coal,  prices  would  drop  sharply,  mine  operators' 
profits  would  correspondingly  fall  off  (many  railroads  operate 
their  own  mines),  shipments  would  be  reduced,  and  the  railroads  as 
carriers  would  suffer.  This  is  because  there  is  more  soft  coal 
available  than  the  country  will  pay  a  profitable  price  for  consum- 
ing. The  situation  is  like  an  agreement  between  manufacturers  to 
maintain  a  fixed  price  on  a  given  product.  It  is  to  the  advantage  of 
any  one  of  the  manufacturers  to  under-cut  the  established  rate 
and  sell  a  great  many  more  goods;  but  if  any  one  manufacturer 
does  it,  the  others  will  soon  follow  suit,  and  the  bottom  will  be 
knocked  out  of  the  market.  Agreements  of  this  sort  have  usually 
been  failures  for  this  very  reason,  just  as  for  years  prices 
were  utterly  demoralized  in  the  soft  coal  industry.  In  the  same 
way  that  prices  can  be  maintained  when  individual  manufacturers 
are  absorbed  into  a  trust,  the  more  stable  condition  of  to-day  }s 
the  result  of  concentration  of  ownership.  The  Pennsylvania  and 
the  New  York  Central  control  directly  or  indirectly  most  of  the 
soft  coal  in  the  East,  and  it  is  therefore  possible  for  production  to 
be  limited  to  the  demands  of  the  whole  business.  This  naturally 
meets  with  strenuous  opposition  from  the  less  favored  operators, 
who  see  their  individual  business  almost  ruined  in  order  to  keep 
the  general  situation  well  in  hand.  In  the  West  Virginia  districts 
referred  to,  for  instance,  their  protests  are  very  bitter  against  the 
Chesapeake  &  Ohio's  policy  of  spending  money  which  might  have 
gone  to  provide  more  cars,  locomotives,  and  trackage  and  terminal 
facilities,  in  building  numerous  extensions  into  new  coal  districts. 
These,  in  their  view,  are  being  taken  possession  of.  not  to  be  de- 
veloped, but  simply  to  be  protected  from  unfriendly  interests,  and 
in  consequence,  condemned  to  "inadequate  service  for  an  indefinite 
length  of  time. 

These  coal  operators  undoubtedly  have  a  grievance,  but  it  seems 
very  doubtful  whether  there  is  any  relief  from  the  situation  which 
troubles  them.  So  long  as  consumers  are  satisfied,  and  the 
bituminous  community  of  interest  does  not  use  its  power  to  raise 
prices  unduly,  it  is  hard  to  see  how  there  can  be  much  change 
from  present  conditions.  Even  the  building  of  independent  lines, 
like  the  Tidewater  Railway  which  is  already  under  way,  paralleling 
the  Norfolk  &  Western  from  the  eastern  end,  with  Lake  Erie  as 
its  possible  goal,  can  hardly  result  in  any  permanent  relief, 
for  the  chances  are  too  strong  in  such  a  case,  at  least  if  past  expe- 
rience is  a  guide,  that  the  present  powers  will  turn  up  in  control. 

There  is  no  question,  as  our  correspondent  says,  that  both  the 
Chesapeake  &  Ohio  and  the  Norfolk  &  Western  are  "splendid  busi- 
ness propositions" — both  their  histories  prove  that  conclusively. 
Their  present  prosperity  is  especially  due  to  the  great  demand  for 
bituminous  coal,  which  has  continued  ever  since  the  anthracite 
strike  forced  many  to  abandon,  as  it  has  turned  out.  permanently, 
the  use  of  the  more  expensive  variety.  As  long  as  their  coal  is  in 
such  strong  demand  and  their  present  improvement  policy  is  car- 
ried on,  the  two  properties  cannot  fail  to  be  increasingly  profitable. 


MOTOR  DRIVE  FOR   RAILROAD  SHOP  TOOLS. 


Electricity  has  had  a  great  influence  on  the  general  design  and 
efficiency  of  the  most  modern  railroad  shops,  besides  increasing  the 
efficiency  of  some  of  the  older  shops  in  which  it  has  been  intro- 
duced. The  advantages  to  be  gained  by  its  use  as  a  motive  power 
are  many.  Among  the  most  important  is  convenience  of  shop  ar- 
rangement, by  reason  of  the  elimination  of  line  shafts;  lighter  shop 
construction;  a  clear  headway  for  cranes;  the  driving  of  machine 
tools  directly  by  motors,  and  the  ease  of  manipulation  and  finer 
increments  of  speed  resulting  therefrom;  a  lighter  shop,  and  a  sav- 
ing in  power. 

It  is  undoubtedly  true  that  a  saving  in  power  is  gained 
by  the  elimination  of  line  shafting.  Mr.  Herbert  T.  Condict,  in 
a  paper  read  before  the  National  Machine  Tool  Builders' 
Association,  said:  "With  the  belt  drive  it  has  been  practically  dem- 
onstrated that  the  average  loss  in  shafting  and  belting  amounted 
to  at  least  50  per  cent,  of  the  total  power  developed  by  the  en- 
gine." This  is  especially  caused  by  the  fact  that  when  a  belt  is 
laced  it  is  made  as  tight  as  possible,  in  order  to  provide  for  stretch- 
ing, and  this  results  in  loss  of  power  through  friction  in  the  hear- 
ings as  well  as  in  the  running  of  the  belt  itself.  After  the  belts 
have  run  for  some  time  they  become  loose,  and  there  is  a  loss  of 
power  from  slipping.  In  the  case  of  the  line  shafting  itself,  no 
matter  how  carefully  the  line  may  be  put  up  in  the  first  place,  there 
will  in  a  short  time  be  a  certain  amount  of  distortion,  especially 


in  a  long  and  heavy  shaft,  which  in  time  will  cause  a  great  loss 
in  the  shj.fting  bearings,  no  matter  how  well  they  are  lubricated. 
In  electrical  transmission,  assuming  that  the  shop  is  to  be  operated 
at  75  per  cent,  of  the  generator  capacity,  so  that  a  good  efficiency 
can  be  obtained  from  the  generator  itself,  the  loss  between  the  en- 
gine shaft  and  the  line  will  be  about  6  per  cent.,  and  the  line  loss 
2  per  cent.,  an  average  loss  in  the  motor  itself  of  about  17  per  cent., 
and  a  loss  between  the  motor  shaft  and  the  shaft  of  the  tool  itself 
(when  a  single  pair  of  gears  or  a  chain  is  used),  of  5  per  cent.,  or  a 
total  loss  between  the  engine  shaft  and  the  tool  shaft  of  about  28 
per  cent.  With  the  belt  drive  the  power  lost  in  the  shafting  and 
belting  is  practically  a  constant  loss,  no  matter  whether  the  shop  is 
operated  at  its  full  capacity  or  not.  while  the  loss  in  the  case  of 
electrical  transmission  varies  practically  directly  with  the  power 
used. 

Saving  in  power  is  often  mentioned  as  the  chief  advantage  of 
electric  drive  over  the  old  method  of  driving  by  line  shafting,  but 
as  the  cost  of  power  is  but  a  small  item,  rarely  exceeding  5  per 
cent,  of  the  total  cost  of  operation,  this  one  saving  must  be  con- 
sidered a  comparatively  unimportant  matter.  Probably  the  greatest 
advantage  derived  from  electricity  as  a  motive  power  is  in  the  sav- 
ing of  time  which  results  from  its  use.  Labor  cost,  particularly  in 
a  railroad  shop,  is  the  chief  item  of  expense.  Many  claim  that  the 
saving  in  time  and  labor  due  to  the  introduction  of  electric  crane 
service  alone  will  frequently  warrant  the  use  of  electricity  in  shops. 
The  adoption  of  motor  driven  machine  tools  and  an  intelligent 
use  of  the  fine  increments  of  spindle  speeds  made  possible  by  their 
use  will  also  add  greatly  to  a  shop's  efficiency.  Figures  showing 
the  saving  due  to  the  adoption  of  electric  drive  in  railroad  shops 
are  not  as  yet  available.  A  record  extending  over  a  period  of  five 
years  in  one  of  our  largest  industrial  shops,  however,  shows  an 
actual  saving  of  30  per  cent,  in  labor  cost  due  to  the  adoption  of 
modern  motor  driven  machine  tools  and  an  intelligent  use  of  cut- 
ting speeds.  It  is  generally  conceded  by  the  most  conservative 
railroad  mechanical  officers  that  even  if  electric  power  is  not  at 
first  installed,  new  shops  should  be  designed  with  electric  drive  in 
view. 

The  statement  is  frequently  made  that  the  best  results  can 
be  obtained  by  individually  driven  tools.  More  conservative  prac- 
tise, however,  holds  that  this  is  going  a  trifle  too  far,  inasmuch  as 
the  results  so  far  obtained  from  the  group  system  of  driving  the 
smaller  tools  have  been  most  satisfactory.  Undoubtedly  it  is  true 
that  the  heavier  tools,  which  require  from  10  h.p.  to  25  h.p„  and 
tools  remote  from  the  main  shop,  can  be  served  best  by  indepen- 
dent motors.  It  is  practically  impossible  to  lay  down  any  general 
rule  as  to  where  group  drive  should  cease  and  when  individual 
driving  should  begin,  as  each  shop  presents  a  different  prob- 
lem. From  a  series  of  tests,  the  details  of  which  were  printed  in 
the  Railroad  Gazette  of  February  13,  1903,  made  at  the  Du  Bois 
shops  of  the  Buffalo,  Rochester  &  Pittsburg,  to  determine  the  power 
required  to  drive  machine  tools,  it  was  shown  that  the  horse- 
power of  motors  used  in  group  drive  was  from  2  to  2'/.  times 
smaller  than  the  total  horse-power  which  would  have  been  required 
if  each  tool  in  the  group  had  had  its  own  individual  motor.  The 
results  of  this  test  raised  the  question  as  to  how  far  the  low  aver- 
age power  taken  by  large  groups  of  tools  in  operation  may  be  due 
to  the  flywheel  action  of  the  shafts  and  pulleys.  The  desirability  of 
being  able  to  run  one  or  more  tools  while  the  rest  of  the  shop  is 
idle  is  another  feature  of  motor  drive  upon  which  great  stress  has 
been  laid.  This  is,  of  course,  a  good  feature,  but  it  is  perhaps 
less  important  than  it  seems  at  first  glance,  for  it  must  always  be 
remembered  that  power  is  one  of  the  cheapest  of  shop  commodities. 
In  large,  isolated  machines,  which  are  only  used  occasionally  and 
which  require  motors  of  from  15  h.p.  to  25  h.p..  it  is  probably  safe 
to  say  that  there  is  no  money  saving  over  belt  drive  when  the  cost 
of  the  motor  and  its  maintenance  is  taken  into  account. 

In  shops  where  these  large  machines  are  absolutely  necessary, 
but  are  not  in  constant  use,  a  suggestion  which  seems  practical  for 
reducing  the  capital  outlay  for  motors  is  to  have  each  of  the  large 
machines  fitted  with  a  specially  designed  motor  base,  and  with 
the  same  size  driving  gears.  Then,  instead  of  having  a  permanent 
motor  attached  to  each  machine,  one  or  even  two  large  motors  may 
be  fitted  with  bases  and  driving  pinions  to  fit  into  the  special  motor 
bases  and  driving  gears  of  the  large  machine  tools.  This  would 
make  the  large  motors  interchangeable  with  all  of  the  larger  ma- 
chines. The  cost  of  shifting  the  large  motors  to  the  different 
tools,  as  occasion  required,  and  of  making  the  electrical  connections, 
would  be  trifling  as  compared  to  the  interest  on  the  capital  in- 
vested in  the  much  larger  number  of  large  motors  necessary  with 
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permanent  individual  drive.  With  a  little  planning  the  work  which 
these  machines  are  called  upon  to  do  could  be  arranged  so  that  not 
more  than  two  of  the  heavier  tools  need  be  operated  at  the  same 
time. 

As  to  the  relative  first  cost  of  line  shaft  and  motor  drive,  it  is 
almost  impossible  to  arrive  at  exact  figures,  but  it  is  generally  con- 
ceded that  the  first  cost  of  shafting,  belts,  countershafts  and  hang- 
ers offsets,  or  more  than  offsets,  the  first  cost  of  motors,  wiring  and 
other  equipment  required  for  electrical  transmission.  A  consider- 
able saving  can  also  be  made  in  the  initial  cost  of  the  power  house 
when  electric  drive  is  used,  as  there  is  less  loss  in  transmission  of 
the  power  between  the  engine  shaft  and  the  tool,  and  therefore  a 
smaller  power  plant  is  required.  In  regard  to  the  relative  cost  of 
maintenance  of  the  two  systems,  it  has  been  clearly  shown  in  many 
cases  that  the  cost  of  maintaining  electric  drive  is  considerably  be- 
low that  of  belt  drive. 

An  editorial  in  our  last  week's  issue  said  that  about  90  per  cent, 
of  the  cost  of  maintenance  of  equipment  can  be  charged  directly  to 
repairs  of  cars  and  locomotives.  Assuming  that  half  the  cost  of 
those  repairs  is  not  affected  by  improvements  in  shop  methods  or 
tools,  we  have  about  11  per  cent,  of  the  operating  expenses  on  which 
to  effect  a  possible  saving  by  putting  into  use  modern  shop  tools 
and  facilities.  It  is  a  conservative  estimate  to  say  that  a  modern 
railroad  shop  with  electric  cranes,  individual  motor  driven  ma- 
chines using  high-speed  steel  tools  and  good  shop  management  will 
show  a  saving  of  25  per  cent,  over  an  old  shop  of  similar  size 
and  capacity.  That  is  to  say,  nearly  3  per  cent,  of  the  whole  oper- 
ating expenses  may  be  saved.  Thus  it  is  quite  apparent  that  adop- 
tion of  modern  shop  methods  is  bound  to  pay  a  big  return  on 
the  investment. 


Long   Island   Railroad. 


A  Very  Fast  Run. 


lu  a  run  made  by  a  special  train  from  Crestline,  Ohio,  to 
Clarke  Junction,  Ind.,  on  October  24,  over  the  Pittsburg,  Fort  Wayne 
&  Chicago,  a  speed  of  74.55  miles  an  hour  was  made  for  257.4 
miles,  which  gives  to  the  Pennsylvania  Lines  decidedly  the  best 
record  ever  made  for  so  great  a  distance.  The  train  which  made 
this  run  was  a  special  of  four  cars  carrying  a  party  of  railroad 
officers  to  the  Chicago  meeting  of  the  American  Railway  Associa- 
tion. The  weight  of  the  cars  was  520,000  lbs.  The  engine  was 
one  of  the  company's  standard  Atlantic  type,  weighing  176,600  lbs., 
and,  with  tender,  320,400  lbs.,  making  a  total  for  the  engine  and 
train  of  about  420  tons.  An  officer  of  the  road,  who  sends  this 
record,  says  that  no  particular  attempt  was  made  to  break  records, 
but  simply  to  have  a  "comfortable"  ride  to  Chicago. 

The  details  of  the  run  are  as  follows: 

Time  used,        Miles      Rate,  miles 
mln.,  sec.      traveled.       perhr. 

Crestline Dep.     11 :05  :00  a.  m. 

Fort   Wayne    .\rr.     12  ■.46  :20  p.  m.  101:20  131.4  77. SI 

Fort  Wa.vne    Dep.     12  :49  :40  p.  m. 

Clarke    Junction. .  Passed.       2:32:10  p.m.  102:30  126.0  73.7D 

Stop  at  Fort  Wayne 3  :20 

Time,   distance    and  rate  • 

through 207 :20  257.4  74.55 

The  previous  records  most  nearly  approaching  this  are  those 
reported  in  the  Railroad  Gazette  of  June  30  and  August  11  last. 
On  the  latter  date  we  published  a  record  of  66. IS  miles  an  hour 
for  300  miles,  which  was  made  by  a  regular  train  over  the  same 
road  as  that  which  figures  in  the  present  report;  we  also  noted 
records  of  200  miles  at  71.3  miles  an  hour,  100  miles  at  77.2  miles 
an  hour,  and  50  miles  at  79  miles  an  hour.  The  special  train  over 
the  Lake  Shore  &  Michigan  Southern  on  June  13  ran  182  miles 
at  73.2  miles  an  hour;  weight  of  the  three  cars  in  the  train,  175  tons. 
It  will  be  observed  that  in  the  run  now  reported  no  stop  was 
made  at  Clarke  Junction.  If  a  stop  had  been  made  here,  adding, 
say,  l'..  minutes  to  the  time,  the  average  speed  from  Crestline  would 
have  been  almost  exactly  74  miles  an  hour. 

The  principal  dimensions  of  the  Pennsylvania  standard  Atlantic 
type  engines  are: 

Cylinders 20  V-  x26  in. 

Total    weight    176,600  lbs. 

Weight  on  drivers   109,000  lbs. 

Heating  surface,    (firebox,   1G6)  ;  total    2,640  sq.  ft. 

Grate    area 55.5  sq.  ft. 

Diameter  of  drivers   SO  Ins. 

Tubes  ;  No.  315  :    diameter 2  ins.  ;    length 15  ft. 

Fuel Bituminous    coal. 

Besides  making  no  particular  attempt  to  break  records  the  officer 
before  mentioned  gave  instructions  after  passing  Fort  Wayne,  to 
"check  the  speed."  How  fully  the  engineman  carried  out  these 
instructions  we  leave  the  reader  to  conjecture.  The  officer  in  ques- 
tion may  perhaps  be  one  who  has  seen  service  in  the  traffic  de- 
partment, where,  in  ancient  times,  orders  (to  refrain  from  rate 
cutting)  always  sounded  well  but  sometimes  failed  of  execution. 
Or,  possibly  the  order  to  "check"  was  not  addressed  to  the  engine- 
man  but  to  the  men  who  sat  in  the  observation  car  and  watched 
the  mile  posts. 


The  report  now  at  hand  covers  two  periods,  one  for  the  six 
months  ending  Dec.  31,  1904,  and  the  other  for  the  year  ending 
the  same  day,  owing  to  the  change  of  the  fiscal  year  to  make  the 
company  uniform  in  its  reports  with  the  other  Pennsylvania 
properties.  We  have  often  pointed  out  in  these  columns  the  pecu- 
liar situation  of  the  Long  Island.  Its  chief  revenue  is  from  pas- 
sengers, but  at  present,  owing  to  the  imperfect  connections  with 
New  York  City,  it  only  handles  its  really  profitable  traffic  through 
a  quite  short  season.  The  freight  traffic  of  the  road  is  secondary 
and  it  is  expensive  to  operate  because  it. must  of  necessity  move 
in  small  train  loads  to  diverse  localities.  From  a  freight  stand- 
point the  Long  Island  has  the  characteristics  of  a  switching  line 
rather  than  of  a  trunk  line.  The  obvious  conclusion  to  be  drawn 
from  these  circumstances  is  that  the  Long  Island  cannot  work 
along  successfully  by  the  exercise  of  ordinary,  or  even  of  extraor- 
dinary, economies.  It  must  spend  money  in  order  to  get  money, 
and  it  must  spend  a  lot  of  it.  In  the  interval  between  the  present 
rather  chaotic  state  of  the  property  and  the  completion  of  the  East 
river  tunnels  and  of  the  electrification  of  the  New  York  district  the 
road  must  just  do  the  best  it  can,  having  for  its  chief  consolation 
the   Pennsylvania's    guarantee    on    its    bonds. 

The  present  report,  owing  to  the  difference  in  the  period  of 
time  covered,  cannot  be  compared  satisfactorily  with  that  of  the 
preceding  year.  The  supplementary  and  general  income  account 
for  the  six  months  ending  December  31,  however,  is  compared 
with  the  same  period  last  year,  and  the  showing  made,  in  view 
of  the  facts  previously  mentioned,  is  a  good  one.  Gross  earnings 
increased  substantially,  operating  expenses  Increased  very  little, 
anu  net  income,  after  computing  the  increments  from  interest  on 
investments,  ferry  operation,  etc.,  and  deductions  on  account  of 
interest  on  bonded  debt,  taxes,  etc.,  amounted  to  $299,649  as 
against  $96,646  for  the  same  six  months  in  1903.  The  best  gain 
was  that  derived  from  freight  traffic,  which  earned  $1,103,265,  an 
increase  of  $126,958.  Passenger  traffic  brought  in  $2,363,815,  ex- 
clusive of  express  and  mails,  and  the  increase  here  amounted  to  . 
$86,117.  The  report  does  not  state  what  portion  of  this  is  due  to 
new  business  and  what  portion  to  the  increases  in  fares,  which 
were  made  last  spring  and  were  quite  substantial  on  some  of  the 
branches,  particularly  on  the  Oyster  Bay  division,  but  by  making 
the  unsatisfactory  comparison  between  the  entire  year  ended  June 
30,  1904  and  the  entire  year  ended  Dec.  31,  1904,  a  good  increase 
in  the  number  of  passengers  is  indicated,  while  the  average  pas- 
senger mile  earnings  over  the  entire  line  actually  decreased  from 
1.44  to  1.435. 

As  we  said  in  our  review  last  year,  the  Long  Island's  expense 
account  is  affected  quite  unfavorably  by  two  rather  unusual  things. 
Since  Long  Island  City  and  Brooklyn  were  included  within  the 
limits  and  ordinances  of  greater  New  York  the  company  has  been 
obliged  to  use  anthracite  coal  for  a  tremendous  amount  of  traffic 
that  could  previously  be  hauled  with  engines  burning  bituminous. 
In  the  year  ending  June  30,  1902,  with  4,011,609  revenue  train 
miles,  passenger  and  freight,  coal  cost  the  company  $531,726,  while 
in  the  year  ending  Dec.  31,  1904,  with  4,189,049  train  miles,  coal 
cost  $844,596.  That  is  to  say,  coal  cost,  without  material  difference 
in  the  circumstances  of  the  traffic,  and  with  no  let-up  in  operating 
efficiency,  rose  from  13  to  20  cents  per  revenue  train  mile,  with  nu 
relief  in  sight  prior  to  electrification.  The  other  unusual  expense 
which  the  Long  Island  has  been  forced  to  shoulder  within  the  past 
few  years  is  the  car  mileage  balance,  which  rose  from  $17,952,  in 
1902,  to  $214,787,  in  1904,  as  a  result  of  the  per  diem  rule.  During 
Mr.  Baldwin's  illness,  when  Mr.  Potter  was  in  active  control  of 
the  road,  he  made  active  efforts  to  have  the  Long  Island  con- 
sidered as  a  switching  road,  so  far  as  the  car  mileage  was  affected, 
but  this  has  not  yet  been  brought  about. 

In  order  to  finance  the  elimination  of  grade  crossings,  the 
electrification  of  part  of  the  system,  and  large  outlay  for  double 
track,  yards  and  other  facilities,  required  by  the  through  traffic 
to  be  exchanged  between  the  Long  Island  and  the  Pennsylvania 
and  New  Haven  road,  the  creation  of  a  4  per  cent,  refunding 
mortgage  was  authorized  last  year,  to  the  extent  of  $45,000,000, 
of  which  $26,605,000  was  reserved  for  all  underlying  liens.  Of  the 
remainder,  $10,000,000  of  bonds,  guaranteed  by  the  Pennsylvania 
Railroad,  were  issued  last  year.  The  report  at  hand  shows  an 
additional  issue  of  $2,200,000  4  per  cent,  bonds  due  in  1949,  with 
which  a  like  amount  of  former  bonds  under  several  mortgages 
have  been  retired.  During  the  IS  months  covered  by  the  full 
term  of  the  report  at  hand,  there  has  been  a  total  increase  in  the 
capital  account  of  $360,665,  the  largest  single  item  of  which  was  pay- 
able on  account  of  the  passenger  terminal  at  Long  Island  City.  It 
is  noteworthy  that  even  during  these  years  of  deficit,  earnings 
increased  enough  to  considerably  more  than  offset  the  increase  in 
fixed  charges. 

Looking  more  in  detail  at  the  operation  of  the  road  throughout 
1904  it  will  be  seen  that  the  freight  traffic  shows  important  in- 
creases  under   two   heads,    coal    and    merchandise.     As   compared 
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with  the  year  ending  June  30,  1903,  coal  traffic  for  the  year  ending 
Dec.  31,  1904,  increased  from  571,046  tons  to  680,-585  tons,  while 
merchandise  increased  from  249,673  tons  to  429,400  tons.  These 
respective  increases,  one  tending  to  a  larger  and  one  to  a  smaller 
train  load,  apparently  just  about  balance  each  other,  as  the  average 
train  load  for  the  year  was  127  tons,  compared  with  129  tons  in 
1903.  This  extremely  small  loading  does  not  indicate  any  in- 
efficiency in  operation,  but  shows  the  peculiar  branch  line  and 
express  goods  character  of  the  traffic.  In  fact,  in  its  traffic  problems 
the  Long  Island  is  perhaps  more  analogous  to  an  English  railway 
than  is  any  other  line  in  this  country. 

The    statistics    which    follow   are    for   the    six    months    ending 
with  Dec.  31,  1904  and  1903,  respectively: 

,— Six  months  ending  Dec.  ol.-> 

1904.  1003. 

Mileage  woiked    392  392 

Freight  earnings    !fl,103,265  $97«,307 

Passenger  earnings   2,363,815  2,277,098 

Express    traflic 579,781  528,173  . 

Gross  earnings   4,118,817  3,870.858 

Maint.  way  and  structure.  341,233  465,515 

Maint.    of    equipment 350,233  362,128 

Cond.   transportatn — traffic  65,253  (  i  qoo  q.x 

Cond.    transp-— operation..  2.053,052)  i,»oo,ji.) 

Operating  expenses 2,928.630  2,878,339 

Net  earnings,  excluding  taxes.  .  1.040,495  845,620 

Gross    Income     1,302,689  929,632 

Net  income   299,649  96,646 

Deficit    54,390»  27o,205t 

♦Year  ending  Dec.  31,  1904. 
tYear  ending  June  30,  1904. 


in  this  department.  The  illustrations,  which  are  numerous,  are  most- 
ly half-tones,  and  the  typographical  work  is  excellent.  There  is  a 
complete  index  at  the  back  of  the  book. 


TRADE  CATALOGUES. 


Portable  Electric  Hoists. — Illustrations,  price  lists,  weights  and 
general  dimensions  of  portable  electric  hoists  made  by  the  Yale  & 
Towne  Mfg.  Co.,  New  York,  are  given  in  its  new  "Electric  Hoist" 
catalogue.  The  distinctive  features  of  this  type  of  hoist  are  its 
steel  construction  and  portability.  It  can  be  shifted  from  place  to 
place  like  a  chain  block  and  used  wherever  current  is  available  as 
it  is  almost  as  easily  wired  as  an  incandescent  lamp.  The  two-ton, 
four-ton  and  six-ton  hoists  can  be  procured  from  the  makers  at  once, 
as  they.are  always  kept  in  stock. 


Underfeed  Stokers. — The  Underfeed  Stoker  Co.  of  America,  Chi- 
cago, publishes  a  "Publicity  Magazine"  devoted  to  the  interests  of 
the  Jones  stoker.  The  November  number,  with  16  pages,  contains 
various  sorts  of  information  in  line  with  the  interests  served  by  the 
magazine.  This  company's  catalogue,  which  is  put  out  in  folder 
form  as  a  pocket  edition,  fully  illustrates  and  describes  the  device 
and  shows  various  applications  to  different  sorts  of  boilers  and  boiler 
plants,  as  well  as  showing  the  advantages  of  the  device  and  of  the 
principle  it  embodies. 


Heating  Apparatus. — Sectional  catalogue  No.  186  of  the  Amer- 
ican Blower  Co.,  Detroit,  Mich.,  is  devoted  to  heating  apparatu.s. 
The  construction  of  the  ".\  B  C"  heater  is  illustrated  and  described, 
information  regarding  capacity  is  given,  and  price  lists  for  arriv- 
ing at  the  cost  of  any  size  heater.  Illustrations  of  a  number  of 
possible  combinations  of  heaters  and  fans  are  shown.  The  last 
few  pages  give  brief  information  al)out  the  "A  B  C"  system  of 
mechanical  draft. 


■Railroad  Supplies. — Fairbanks,  Morse  &  Co.,  Chicago,  have  is- 
sued 1906  catalogue  No.  52A,  devoted  to  the  supplies  of  their  railroad 
department.  It  is  a  6  x  9  cloth-bound  volume  of  430  pages,  and 
covers  in  complete  shape  the  large  line  of  railroad  supplies  carried 


Mechanical  Draft. — Bulletin  No.  75,  entitled  "Mechanical  Draft: 
What  it  is,  what  it  does,"  has  just  been  issued  by  the  B.  F.  Sturte- 
vant  Co.,  Boston,  Mass.  This  booklet  not  only  briefly  presents  the 
salient  features  of  this  system  of  draft  production,  but  illustrates 
a  variety  of  plants  which  clearly  show  "what  it  is."  The  suggested 
query  in  the  words  "what  it  does"  is  answered  thus:  It  does  what 
an  ordinary  chimney  is  incapable  of  doing.  Its  cost  is  from  20  to 
40  per  cent,  of  thai  of  a  chimney;  its  intensity  permits  of  the 
burning  of  finely  divided  or  low  grade  fuel;  it  makes  possible  the 
utilization  of  the  heat  of  the  flue  gases  which  a  chimney  wastes 
in  producing  draft;  it  is  independent  of  the  weather;  is  automatic- 
ally regulated  to  maintain  constant  steam  pressure,  decreases  smoke, 
increases  the  capacity  of  an  existing  plant,  and  serves  as  an  auxil- 
iary to  a  chimney  already  overburdened;  saves  space  and  is  portable. 


Tool  Steel. — Wm.  Jessop  &  Sons,  Ltd.,  New  York,  sends  its  new 
catalogue  and  price  list  of  the  Jessop's  high  grade  tool  steel.  The 
first  few  pages  are  devoted  to  an  interesting  discussion  in  which 
the  advantages  of  using  high  grade  tool  steel  are  set  forth.  This 
is  followed  by  instruction  for  the  hardening  and  tempering  of  the 
Jessop's  tool  and  die  steel  as  well  as  the  Jessop's  "Ark"  high- 
speed steel  which  is  specially  recommended  for  use  in  connection 
with  modern  machine  tools. 


Mail  Pouch  Catcher. — The  Barker  Mail  Crane  Co.,  Clinton,  Iowa, 
is  distributing  folders,  printed  in  two  colors,  describing  its  new 
mail  pouch  catcher  which  is  placed  below  the  car  door  to  enable 
shorter  mail  cranes  to  be  used.  This  catcher  was  described  in  the 
Railroad  Gazette,  April  21,  1905.  An  improvement  has  been  made 
since  that  time  by  substituting  a  gear  for  the  cable  between  handle 
and   catcher. 


Railroad  Specialties. — A  two-leaf  cardboard  folder  entitled  "A 
Signal  Advantage,"  which  is  a  clever  little  advertising  device,  is 
being  distributed  by  the  Buda  Foundry  &  Mfg.  Co.,  Chicago.  Inside 
is  a  signal  post  and  movable  semaphore,  so  arranged  that  as.  the 
folder  is  opened  the  semaphore  is  drawn  to  danger.  The  printed 
matter  enumerates  some  of  the  lines  carried  by  this  company. 


The  Chicago  it  North-Western  has  prepared  a  handsome  booklet 
to  describe  its  new  "North-Western  Limited"  trains  between  Chi- 
cago, St.  Paul  and  Minneapolis.  The  printing  is  in  green  and  black 
and  each  page  is  embellished  with  one  or  more  artistic  pen  and  ink 
drawings  illustrating  the  car  interiors  or  features  along  the  line. 


Hydraulic  Accumulators. — The  Watson-Stillman  Co.,  New  York, 
describes  and  illustrates  a  variety  of  types  of  accumulators  and 
valves  which  are  specially  designed  for  use  with  accumulators  in 
its  new  "Hydraulic  Accumulator"  catalogue  No.  67.  General  in- 
formation of  interest  to  hydraulic  engineers  is  also  included. 


Machine  Tools. — The  November  issue  of  the  Progress  Reporter 
issued  by  the  Niles-Bement-Pond  Co.,  New  York,  shows  a  number 
of  interesting  machine  tools.  Special  stress  seems  to  be  given  to 
the  Niles  electric  hoists  and  electric  traveling  trolleys.  Three  full- 
page  illustrations  showing  these  machines  in  use  are  given. 


Electric  Car  Lighting. — The  advantages  and  operation  of  the 
Consolidated  "Axle  Light"  system  of  electric  lights  and  fans  for 
railroad  cars  is  described  and  illustrated  in  detail  in  Bulletins 
Nos.  1  and  2  issued  by  the  Consolidated  Railway  Electric  Lighting 
&  Equipment  Co.,  New  York. 


Hydro-Electric  Plants. — A  complete  description  of  the  hydro- 
electric plant  of  the  Spring  River  Power  Co.,  Joplin,  Mo.,  is  given 
in  a  Bulletin  issued  by  The  Arnold  Company,  Chicago,  who  designed 
and  constructed  the  entire  plant,  including  the  transmission  lines 
and  sub-stations. 


CONTRIBUTIONS 


Railroads  and  the  Coal   Business. 


To  THE  EdITOP.  of  THE  RaILKO-ID  GAZETTE : 

I  am  interested  in  your  recent  article  on  the  Norfolk  &  West- 
ern and  Cheaspeake  &  Ohio  Railways.  You  lay  special  emphasis 
upon  the  low  rate  of  freight,  but  is  the  transportation  of  coal 
such  an  extremely  "close"  proposition  as  your  comment  indicates? 
Ordinary  freight  has  to  be  loaded  and  unloaded  by  hand,  freight 
houses  provided  for  its  receipt  and  storage,  and  multitudes  of 
bills  have  to  be  made  out  for  small  shippers;  whereas  coal  shipments 
on  the  two  roads  mentioned  are  made  in  large  blocks,  a  train- 
load  a  day  by  some  shippers,  and  there  is  no  expense  incurred 
by  the  railroads  for  loading  or  unloading. 

It  seems  to  the  writer  that  the  two  roads  named  are  splendid 
business  propositions,  and  that  any  money  spent  by  them  in  the 
further  exploitation  of  their  business,  the  providing  of  more  cars, 
locomotives  and  trackage  facilities,  with  a  view  to  getting  more 
of  the  freight  which  you  characterize  as  such  a  low-price  tonnage, 
will  be  greatly  to  the  advantage  of  those  interested  in  the  owner- 
ship of  the  companies.  f.  w.  sawaru. 


Indian   Minimum  Rates. 


Calcutta.  -Vug.  31,  1905. 
To  THE  Editor  of  the  Railroad  Gazette: 

With  reference  to  my  paper  on  Indian  Slow  Freight  Rates, 
printed  in  the  Railroad  Gazette,  July  28,  1905,  and  to  your  editorial 
note  on  the  same  subject:  The  position  we  are  trying  to  get  recog- 
nized is  that  in  the  case  of  railroads  owned  by  the  one  proprietor — 
that  is.  in  this  country,  the  Government — those  working  at  low 
rates  of  cost  per  ton  mile  shall  be  permitted  to  charge  lower  rates 
for  carriage  than  those  working  at  a  comparatively  high  cost  per  ton 
mile. 

If  the  cheap  working  line  must  keep  up  its  rates  to  the  level 
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o£  reasonable  rates,  having  regard  to  the  cost  of  working  on  its 
less  fortunate  neighbors,  it  will  be  charging  rates  higher  than  it 
can  afford  to  charge,  and  in  the  case  of  long  distance  traffic  will 
prevent  the  cheaper  range  of  commodities  from  being  tendered  for 
carriage  by  rail.  If  on  the  other  hand,  the  line  expensive  to  work 
goes  down  to  what  the  cheap  line  can  afford,  it  will  be  carrying 
at  a  loss.  As  between  Calcutta  and  Bombay,  the  sea  freight  at 
the  Bombay  port  is  much  lower  than  to  and  from  Calcutta,  and 
we  might,  following  the  American  practice,  ask  for  a  differential 
in  favor  of  Calcutta  such  as  has  been  given  to  Boston  and  Phila- 
delphia. We,  however,  merely  ask  that  as  Bombay  is  allowed  and 
does  make  full  use  of  its  advantage  in  cheap  sea  freight,  Calcutta 
should  be  allowed  by  means  of  low  charges  for  land  carriage  to 
profit  by  the  low  cost  of  rail  transportation  on  this  side  of  India. 

W.  A.  DEIXO, 
Chief  Traffic  Manager,  East  Indian  Ry. 


The  New  Haven  Road  and  the  New  York  Terminal  Electrification. 


To  THE  EniTOu  OF  THE  Raileoad  Gazette: 

Concerning  the  proposed  method  of  electrification  it  is  interest- 
ing to  note  the  unsolicited  general  concordance  of  opinion  on  the 
part  of  certain  engineers  and  gratifying  in  the  main  to  note  a 
temerity  in  expressing  a  concrete  opinion  of  our  decision. 

Without  a  full  appreciation  of  the  relevant  factors  in  the  case 
one  could  hardly  view  with  a  more  kindly  eye  a  hearty  endorse- 
ment of  our  conclusion  than  a  condemnation  of  it.  Certainly  the 
first  indication  of  a  real  engineer  is  his  reservation  of  an  opinion 
until  all  these  relevant  factors  have,  in  the  full  knowledge  of  their 
true  bearing,  been  assembled.  To-day  a  conclusion  is  worth  noth- 
ing that  is  not  a  compromise.  A  compromise  is  the  true  algebraic 
sum  of  all  the  relevant  factors. 

After  six  months  careful  study  of  the  possible  methods  of  elec- 
trification a  conclusion  has  been  reached.  The  work  has  been  too 
initiative,  the  ground  too  new  and  the  opportunity  too  exceptional 
not  to  have  kept  an  accurate  log  upon  the  method  of  procedure. 
Were  it  possible  to  devote  time  to  things  other  than  an  expeditious 
and  careful  continuance  of  the  work  begun  we  would  gladly  segre- 
gate this  conclusion  into  its  relevant  factors  and  discuss  it  with 
those  engineers  who  by  the  reservation  of  their  concrete  opinion 
have  shown  a  silent  wish  to  later  agree  or  disagree  with  its  plans. 

To  the  two  great  electrical  manufacturing  companies  who  have 
placed  the  genius  of  their  engineering  in  our  hands  for  considera- 
tion we  have  nothing  but  the  highest  tribute  to  pay.  It  has  been 
no  mean  privilege  to  make  a  minute  study  of  their  individual 
viewpoint  of  the  problem.  It  is  true  their  analysis  of  the  situa- 
tion has  dictated  widely  separated  conclusions,  and  those  engi- 
neers who  appreciate  the  trust  imposed  in  this  decision  for  the 
New  Haven  road  can  i-eadily  understand  that  the  divergence  of 
opinion  has  served  only  to  double  the  responsibility  of  the  conclu- 
sion but  by  which  the  engineers  for  the  New  Haven  road  are  in 
no  way  disturbed. 

To  those  minds  prone  to  a  conclusion  without  the  assistance  of 
the  relevant  factors  it  may  be  a  helping  thought  to  say  that  through- 
out the  study  of  the  New  Haven's  electrification  the  Central's  plans 
have  been  a  constant  and  most  relevant  factor.  The  conditions 
of  the  New  Haven  problem,  however,  are  widely  different.  It  has 
been  deemed  that  alternating  current  is  pertinent  to  their  proper 
fulfillment.  Because  the  New  Haven  locomotives  will  be  operative 
either  on  direct  or  alternating  current  in  no  way  emphasizes  the 
importance  of  their  interchangeability.  The  condition  imposed  in 
effect  makes  valuable  the  double  characteristic.  A  criticism  of  the 
Central's  plans  is  irrelevant  and  unnecessary;  direct  current  pro- 
pulsion is  the  judgment  of  their  engineers.  Our  concern  is  its  effect 
upon  us  and  it  is  read  in  the  direct  current  characteristic  of  our 
locomotive.  \v.  s.  hurray. 

Electrical   Kngineer,  New  York,  New  Haven  &  Hartford  Eailmad. 


Picked   Ud  on   the   Platform. 


Nantucliet   Liglitsliii],    Nov.  11.    mo.j. 
To  THE  Editob  of  THE  Rau-road  Gazette: 

Many  of  your  readers  must  have  been  well  entertained  by  your 
recent  publications  of  paragraphs  about  things  "Picked  Up  on  the 
Road";  but  things  that  are  Forced  Down  Our  Throats  on  the 
road — and  at  stations,  sometimes  stir  our  feelings,  and  in  such  a 
way  that  things  picked  up  are  for  the  time  being  of  no  account. 
Have  you  ever  noticed  what  a  heap  of  inconvenience  passengers 
make  for  themselves  at  large  way  stations,  just  because  station 
agents  and  conductors  do  not  co-operate  in  making  their  men  show 
passengers  what  to  do?  With  two  or  three  coaches  sandwiched 
between  the  baggage  cars  and  the  sleepers,  trains  often  are  stopped 
at  stations  so  that  those  who  are  to  get  on  find  themselves  at 
the  front  end  of  the  front  car  when  most  of  the  vacant  seats  are 
in  the  rear  car.  Nobody  at  the  station  tells  them  to  go  to  the  rear 
before  the  train  comes  in,  and  so  they  do  the  best  they  can  to 
fight  their  way   in,  crowding  the  passengers  who  are  coming  out; 


and  then  they  blunder  back  through  two  or  three  cars  to  find  seats. 
The  conductor  ought  to  complain  of  the  station  agent,  but  prob- 
ably he  is  too  indolent  to  do  so.  An  aggravated  form  of  this  petty 
nuisance  may  be  seen  in  connection  with  heavy  through  trains 
which  take  on  a  considerable  number  of  passengers  ai  a  second 
city  station  a  mile  or  two  out  from  the  starting  point.  Such  trains, 
with  their  elephantine  locomotives  and  their  fast  schedules,  rush  i 
past  the  platform  in  a  way  to  convince  the  waiting  passenger 
that  not  over  15  seconds  can  be  allowed  for  the  25  or  50  passengers 
to  get  on;  and  yet,  one  night  not  long  ago,  I  had  to  go  to  two  train- 
men 150  ft.  to  200  ft.  apart  to  find  out  where  to  enter  sleeper  No. 
3;  and  then  I  was  misinformed  and  had  to  lug  a  heavy  suit  case 
through  the  narrow  passages  and  abrupt  turns  of  two  or  three 
sleeping  cars  before  I  was  settled.  One  of  these  men  was  a  brake- 
man  and  the  other  a  sleeping-car  porter.  A  lone  woman  would 
have  had  the  same  difficulty  in  getting  information.  A  half  lighted 
platform  makes  such  a  situation  worse;  and  if  the  weather  is  very 
cold  it  is  disgraceful.  No  station  man  was  in  sight  on  the  plat- 
form; and  if  there  had  been  one,  it  is  safe  to  bet  that  he  would 
have  been  unable  to  estimate  within  five  car-lengths  where  a  pas- 
senger ought  to  stand  to  quickly  find  a  given  sleeping  car. 

We  must  recognize,  of  course,  that  exhibitions  of  such  ignorance 
are  only  samples  of  what  may  be  seen  in  other  matters;  that  a 
large  percentage  of  train  and  station  men  of  all  grades  only  now 
and  then  exercise  any  more  energy,  thought  or  ingenuity  than  they 
believe  to  be  the  minimum  necessary  to  pleasantly  hold  their  jobs. 
This  narration  of  a  sample  incident  is  only  intended  to  aid  the 
reader  to  call  to  mind  grievances  of  his  own,  and  to  incite  him  to 
follow  my  example  and  join  the  kickers. 

But  I,  also,  picked  up  on  the  road  a  pleasing  item.  I  rode  three 
hours  in  a  cheerful  and  roomy  day  car  which  was  well  ventilated 
without  the  opening  of  either  a  deck  sash  or  a  window.  It  was 
well  warmed  and  after  dark  was  beautifully  lighted  by  20  of 
the  new  gas  lamps  in  which  an  incandescent  mantle  is  the  dis- 
tinguishing feature.  It  is  true  that  the  ventilating  arrangements 
were  not  severely  tested,  for  the  car  was  not  over  half  full  of 
passengers  and  the  weather  was  not  wintry;  still  it  was  a  pleas- 
ing change  from  the  ordinary  passenger  car.  Moreover,  the  interior 
woodwork  was  light  colored  and  pleasing,  the  carvings  were  un- 
obtrusive and  chaste,  yet  suggestive  of  all  desirable  richness,  and 
the  colored  glass  and  the  brass  work  were  in  good  taste.  No  rail- 
road need  longer  have  unattractive  passenger  cars  for  lack  of 
excellent  examples  to  copy.  Being  a  kicker,  I  am  bound  to  give 
you  also  the  two  unfavorable  impressions  of  that  passenger  car. 
In  the  first  place,  by  reason  of  poorly  designed  or  improperly  ad- 
justed springs  it  was  by  no  means  a  smooth-riding  car.  It  was  not 
remarkably  bad,  but  there  was  a  constant  jarring  which,  consid- 
ering that  the  company's  hea\T  12-wheel  cars  run  smoothly  over 
the  same  track,  was  an  annoyance  to  a  railroad  man  with  an  idle 
mind.  In  the  second  place,  the  "spittixg  prohibited"  notice  was 
painted  on  the  panel  above  the  doorways.  To  me  this  reminder 
of  filth  produced  nearly  the  same  unpleasant  effect  as  would  have 
been  caused  by  some  unclean  person  spitting  on  the  wall  of  the 
car.  I  recognize  that  to  repress  the  boors  who  befoul  cars  with 
their  expectorations  it  is  necessary  to  post  notices;  and  the  notices 
must  be  plain  in  language  and  loud  in  appearance.  But  I  like  to 
comfort  myself  with  the  notion — perhaps  it  is  more  or  less  of  a 
delusion — that  some  time  we  shall  become  sufficiently  civilized  to 
get  along  without  conspicuous  notices;  and  therefore,  as  a  means 
of  supporting  my  delusion.  I  would  put  the  placard  on  paper,  in 
a  frame,  hung  on  a  hook,  and  thus  give  it  the  appearance,  at  least, 
of  a  temporary  expedient,  instead  of  making  it  a  permanent  fixture. 

KRITIK. 

The  Cape  Government  Railways. 


In  the  Railroad  Gazette.  August  4,  1905,  a  historical  sketch 
was  printed  of  the  development  of  the  railroad  system  In  South 
Africa,  with  particular  reference  to  the  changes  since  the  Boer 
war.  At  the  August  meeting  of  the  Engineering  Section  of  the 
British  Association  at  Cape  Town,  a  paper  was  read  by  A.  M. 
Tippett.  Chief  Resident  Engineer  of  the  Cape  Government  Rail- 
ways, which  contains  much  additional  information  with  regard 
to  the  working  of  the  lines.  Through  the  courtesy  of  Mr.  Tippett 
we  are  enabled  to   print  the  following  abstract  of  this  paper: 

It  will  be  recollected  that  the  railroad  development  of  Cape 
Colony  was  undertaken  primarily  by  three  main  systems,  which 
are  now  connected,  but  were  formerly  entirely  separate.  The 
chief  of  these  is  i<nown  as  the  Western  system,  starting  from 
Cape  Town  and  running  approximately  northeast  through  Cape 
Colony  and  Bechuanaland  to  Vryburg,  774  miles,  on  to  Victoria 
Falls,  870  miles  further.  This  latter  section  is  not  a  part  of  the 
Cape  system,  however,  but  is  the  property  of  the  Rhodesia  Rail- 
ways. For  the  first  109  miles  the  line  traverses  the  low-lying,  rich 
and  picturesque  lands  of  the  Cape  Town  district,  with  the  largest 
agricultural  output  of  the  colony  and  with  towns  more  numerous 
than  elsewhere.  At  a  distance  of  129  miles  from  Cape  Town  the 
railway  ascends  to  the  highlands,  with  severe  grades  and  through 
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a  region  of  very  light  traffic.  Kimberly.  in  this  section  of  the 
line,  is  4,012  ft.  above  sea  level.  Farther  on  in  Bechuanaland 
the  character  of  the  country  again  alters,  becoming  more  wooded 
and  better  watered. 

The  system  second  in  importance  is  the  Midland,  which  starts 
from  Port  Elizabeth  and  connects  with  the  Orange  River  Colony 
system.  The  Eastern  system,  the  third  in  importance,  starts  from 
East  London,  higher  up  the  east  coast  than  Port  Elizabeth,  and 
has  a  more  northerly  direction  than  the  others,  gradually  con- 
verging to  them  until  it  joins  the  Midland  e.xtension  in  the  Orange 
River  Colony. 

The  normal  gage  of  these  lines  is  3  ft.  6  in.,  including  the 
main  routes,  the  ordinary  branches,  and  the  pioneer,  or  develop- 
ing branches.  There  are  also  two  lines  of  2  ft.,  or  narrow  gage; 
one  running  from  Port  Elizabeth  to  Avantuur,  which  is  to  all 
intents  a  main  line;  the  other,  from  Kalabas  to  Kraal  and  Hope- 
field,  which  is  a  branch  or  trading  line.     The  rails  are  flat-footed, 


between  2  ft.  and  3  ft.  6  in.  is  enough  to  balance  the  objections 
to  the  narrow  gage,  and  especially  to  break  of  gage  in  a  railroad 
system. 

With  land  cheap  and  skilled  labor  dear,  there  are  only  10  tun- 
nels in  the  Cape  Government  system.  All  of  these  are  for  single 
track  and  the  longest  of  them  is  936  ft.  long.  There  are  a  number 
of  large  bridges,  but  with  the  exception  of  a  few  special  150  ft. 
spans  the  130  ft.  span  girders/ are  the  largest  at  present  in  use; 
the  Orange  river  bridge  consisting  of  11  spans  of  130  ft.,  the  Vaal 
river  bridge  consisting  of  11  spans  of  130  ft.,  etc.  The  piers  of 
nearly  all  these  bridges  are  of  cast  iron  cylinders,  6  ft.  Internal 
diameter,  placed  two  for  each  pier,  spaced  at  15  ft.  6  in.  centers, 
filled  with  concrete  and  connected  by  diaphragms.  During  the  war 
the  Boers  partially  destroyed  three  of  these  large  bridges,  which 
were  rebuilt  by  Cape  engineers.  Mr.  Tippett  says  ,in  his  paper 
that  a  very  interesting  account  might  be  written  of  the  railroad 
wrecking  done  by  the  Boers  during  the  war,  and  of  the  temporary 
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fastened  directly  to  the  ties  in  the  American  way,  and  they  weigh 
from  461,4  to  100  lbs.  to  the  yard.  Joints  are  of  the  ordinary  strap 
fishplate  type  with  four  holes,  though  on  some  parts  of  the  line 
angle  plates  have  been  used.  The  platforms  in  the  chief  stations 
are  of  concrete,  stone,  or  brick,  and  are  level  with  the  floor  of 
the  car,  as  in  British  practice;  but  at  the  smaller  stations  they 
are  lower,  t"he  top  of  the  coping  being  18  in.  above  rail  level.  The 
lines  generally,  though  not  up  to  the  standard  of  English  railroads, 
are  well  built  and  well  equipped,  taking  into  consideration  the 
gage,  sparse  population  and  small  traffic.  The  branch  lines  are 
laid  with  less  ballast,  lighter  rails,  averaging  from  46^4  to  60  lbs. 
section,  and  much  simpler  station  buildings,  etc.  Most  of  these 
are  of  wood  and  corrugated  iron,  for  galvanized  corrugated  iron 
has  played  a  very  important  pai't  in  railroad  development  in  the 
country,  and  every  station,  village  and  town  has  still  a  large  per- 
centage of   iron  buildings. 


expedients  adopted  to  move  traffic.  Some  bridges,  as  for  example, 
the  Bethulie,  were  destroyed  with  some  science  by  cutting  the  lower 
chords  in  the  center  with  small  charges  of  dynamite,  so  that  the 
girders  collapsed.  The  Fourteen  Streams  bridge,  however,  was  at- 
tacked in  a  very  unscientific  manner,  dynamite  having  been  used 
on  the  bearing  girders  of  the  cylinder  piers.  After  repeated  at- 
tempts, the  heads  of  piers  and  the  ends  of  many  of  the  girders  were 
shattered.  The  road,  it  is  true,  was  blocked  and  broken,  but  no 
span  was  entirely  dropped. 

The  ties  now  universally  used  on  the  Cape  Governemnt  Rail- 
ways are  of  the  ordinary  timber  transverse  type,  although  many 
experiments  were  tried  in  the  early  days  with  other  kinds.  The 
first  railway  to  Wellington  was  originally  of  4  ft.  8V.  in.  gage,  laid 
with  iron  rails  on  longitudinal  timbers.  These  were  replaced  by 
transverse  ties  and  the  gage  was  altered  to  3  ft.  6  in.  on  the  acquisi- 
tion of  the  line  by  the  Government.     About  the  same  time  a  con- 


Typical    Wayside    Station.    Cape    Government    Railways. 


The  2-ft.  gage  lines  have  been  tried  as  an  experiment  in 
economy  for  certain  classes  of  traffic.  The  longest  of  these,  still 
building,  and  referred  to  above  as  designed  to  run  from  Port 
Elizabeth  to  Avontuur.  will  be  178  miles  long.  The  other  is  47 
miles  long.  It  is  doubted  whether  the  natural  difficulties  to  be 
overcome  in  building  the  Avontuur  line  are  of  such  magnitude 
as  to  largely  affect  first  cost  in  comparison  with  the  light  3  ft. 
6  in.  line,  and  the  traffic,  which  is  chiefly  agricultural  produce, 
is  bulky  and  not  the  best  adapted  for  narrow  gage.  The  other 
2-ft.  line,  known  as  the  Kalabas-Kraal  &  Hopefield,  is  of  easy 
construction,  being  practically  a  surface  line.  Its  chief  traffic  is 
bulky  farm  produce,  and  its  start  is  from  an  up-country  junction, 
necessitating  trans-shipment,  so  that  it  appears  to  have  little  to 
recommend  it  as  an  experiment  in  narrow  gage.  The  manage- 
ment chose  2  ft.  rather  than  2  ft.  6  in.  gage,  as  showing  a  larger 
difference  in  first  cost,  where  it  was  desired  to  effect  economies, 
but  it  Is  believed  to  be  questionable  whether  the  difference  in  cost 


siderable  amount  of  cast  iron  bowl  or  pot  sleepers  were  used,  the 
rails  resting  directly  on  the  bowls,  which  were  connected  by  a 
wrought  iron  tie.  Wrought  iron  trough  sleepers  were  tried  later 
in  the  belief  that  they  woukl  be  cheaper  than  the  timber  sleeper 
owing  to  their  assumed  longer  life,  and  also  because  they  would 
resist  the  white  ant,  which  in  some  parts  of  the  country  destroyed 
all  untreated  wood  and  even  treated  wood,  to  some  extent,  when 
the  cresoting  had  washed  out.  These  iron  ties  were  introduced 
in  1881  and  were  used  until  1895.  when  it  was  seen  that  they  had 
certain  serious  objections,  such  as  corrosion  of  the  metal  under  the 
rail,  working  loose  of  the  rivets,  and  cracking  across  through  the 
rivet  holes  owing  to  defects  in  the  ballast.  It  was  also  found  that 
large  numbers  were  crumpled  and  rendered  useless  by  derail- 
ments. Since  1895  these  metal  ties  have  been  gradually  replaced 
by  timber  and  no  more  have  been  imported.  Australian  hard 
wood  sleepers  are  now  largely  imported. 

The  signaling  of  the  system  is  manual  and  is  permissive  block. 
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The  telegraph  operator  at  A  communicates  with  the  one  at  the 
forward  station  B  and  arranges  with  him  for  the  advance  of  trains 
from  either  end.  The  operator  at  each  end,  who  is  in  manj'  cases 
the  station  master,  writes  the  train  order  and  gives  it  to  the 
guard  of  the  train,  who  hands  it  to  the  engine  driver.  There  is 
a  line  clear  order  and  an  "exchange  crossing"  order  when  trains 
meet  each  other  at  an  intermediate  siding.  At  the  siding  the 
guards  e.xchange  orders,  so  that  the  order  authorizing  an  up  train 
to  proceed  from  A  and  meet  a  down  train  at  an  intermediate  siding 
is  handed  over  at  that  siding  to  the  guard  of  the  down  train,  and 
becomes  his  authority  to  proceed  to  A. 

Owing  to  the  heavy  grades  and  severe  curves  train  speed  on 
the  lines  is  rather  low.  The  fast  passenger  trains  to  Johannesburg 
run  over  the  Cape  lines  at  an  average  speed  of  24I0  miles  an  hour, 
excluding  stops,  and  22i4  miles  an  hour  including  stops.  The  ordi- 
nary passenger  trains  on  main  lines  run  at  22-'i  miles  an  hour, 
excluding  stops,  and  17  miles  an  hour,  including  stops,  the  con- 
siderable   differences    between    the    two 


Retaining     Wall    of     the     Illinois   Central    on    the    Lake 
Front,  Chicago. 


The  Illinois  Central  Lake  Front  improvements  in  Chicago 
were  described  at  length  in  the  Railroad  Gazette.  July  10,  1896,  at 
the  time  the  plans  were  agreed  on.  The  "Lake  Front"  is  the  part 
of  the  city  water  front  lying  between  the  north  line  of  Randolph 
street,  extending  eastward  into  the  lake,  and  the  south  line  of 
Park  Row,  likewise  extended.  By  the  terms  of  the  agreement  with 
the  city  the  railroad  company  was  required  to  depress  its  tracks 
lying  within  this  district  to  a  point  not  to  exceed  6  ft.  above  city 
datum,  or  about  4  ft.  below  the  then  existing  grade.  Masonry 
retaining  walls  22  ft.  high  above  city  datum  were  to  be  built  on 
each  side  of  its  200-ft.  right-of-way  throughout  the  length  of  the 
district.  It  was  the  purpose  of  the  city  to  form  a  Lake  Front 
park  by  filling  in  the  submerged  district  lying  between  the  east 
retaining  wall  and  the  harbor  line  established  by  U.  S.  engineers 
peeds    being    due    to    the     in  1890.  an  area  of  al)out  160  acres;   and  also  the  narrow  strip  be- 


stops  at  stations  for  meals.  The  fast  freight  trains  run  at  13ifr 
miles  an  hour  including  stops.  Some  of  the  suburban  trains  have  a 
speed  of  2514  miles  an  hour  between  stations.  All  of  these  speeds, 
however,  are  averages,  which  are  of  course  exceeded  at  some  por- 
tions of  the  runs.  Speed  was  not  much  of  a 
consideration  in  designing  lines,  as  the  com- 
parison was  not  between  railroad  and  rail- 
road, but  between  railroad  and  ox  cart. 

As  affecting  traffic,  the  results  of  the 
Boer  war  were  a  greatly  increased  and  exag- 
gerated business  during  its  continuance  and 
for  a  short  time  after  its  ending,  followed  by 
a  very  much  reduced  traffic  and  depressed 
trade,  from  which  the  country  now  sefms  to 
be  greatly  recovering.  The  Cape  Government 
Railways  carried  over  11,000.000  passengers 
during  the  half  year  ending  June  30.  1004. 
with  an  average  of  88. 2  passengers  per  I  rain 
and  an  average  haul  of  lU  miles.  The  average 
rate  per  mile  was  approximately  1.8  cents 
and  the  net  cost  of  working  passenger  traffic 
per  passenger   mile   is   figured   at   about  1.5 

cents,  exclusive  of  extraordinary  expenditure  and  of  interest.  Ton 
mile  figures  are  kept  on  the  South  African  Railways,  and  the  ton 
miles  on  the  Cape  Government  system  for  this  same  half  year  were 
246,810.221;  the  average  haul  was  186  miles  and  the  average  rate 
per  ton  mile  was  3.12  cents.  The  average  number  of  tons  carried 
by  each  freight  train  is  small,  amounting  to  only  TIV-;.  yet  this  is 
almost  precisely  the  average  obtained  by  the  English  lines  in  han- 
dling their  fast  goods  traffic;  in  handling  all  classes  of  goods  traffic, 
in  fact,  except  coal,  brick  and  iron. 

The  total  mileage  of  the  Cape  system  in  1904  was  2,576  open 
and  the  average  cost  per  mile  was  $10,402,  which  represents  first 
cost  of  construction,  or  purchase,  with  subsequent  additions  for  bet- 
terments, extra  rolling  stock,  and  other  equipment. 


tween  the  west  retaining  wall  and  Michigan  avenue;  both  fills  to  be 
terraced  up  to  the  tops  of  the  walls  to  conceal  the  movements  of 
trains  entirely  from  view.  The  tracks  were  to  be  bridged  at 
important    street    intersections    with     ornamental    viaducts.      The 


Map  of  Chicago   Lake   Front. 

railroad  company  did  most  of  the  work  called  for  by  the  plan,  in- 
cluding the  building  of  the  Van  Buren  street  suburban  passenger 
station,  within  the  next  two  years,  and  that  portion  of  the  park 
west  of  the  railroad  was  completed.  Also,  the  sea-wall  or  bulkhead 
along  the  harbor  line,  or  east  line  of  the  proposed  park,  was  built. 
This  work  was  described  in  detail  in  the  Railroad  Gazette,  Jan.  28 
and  Feb.  18,  1898.  The  accompanying  map  of  the  Lake  Front  is 
reproduced  from  one  of  these  articles. 

The  only  important  part  of  the  railroad  company's  work 
which  was  not  completed  at  that  time  was  the  east  retaining 
wall.  Construction  of  this  was  deferred  because  the  South  Park 
Commissioners,  who  have  control  of  the  park,  were  not  ready  to 
proceed   with  the  filling  and   there     was   no  need   of  building   the 
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wall  until  this  could  be  done.  Some  random  fllliug  with  miscel- 
laneous material  from  the  street  cleaning  and  building  depart- 
ments and  by  scows  loaded  with  dredgings  from  the  Chicago  river 
has  been  going  on  in  the  time  that  has  intervened  up  to  the 
present,  but  lately  the  work  was  begun  in  earnest.  The  material 
is  being  obtained  from  the  Chicago  freight  tunnels,  from  various 
dredging  operations  and  particularly  from  Government  dredging 
in  the  outer  harbor.  The  time  had  therefore  come  to  build  the 
east  retaining  wall  and  work  was  begun 
about  the  first  of  September. 

Unlike  the  west  wall,  which  is  rubble 
masonry,  the  east  wall  is  concrete,  drawings 
being  shown  herewith.  The  wall  is  21  ft. 
high  above  city  datum  and  will  be  6,2.51  ft. 
long.  It  is  9  ft.  3%  in.  wide  at  base  of  foun- 
dation and  is  stepped  down  to  an  effective 
width  at  the  top  of  1  ft.  4  in.  It  rests  on 
30  ft.  piles,  driven  three  in  a  row,  the  rows 
being  3  ft.  apart  on  centers.  The  resultant 
load  is  26,400  lbs.  for  a  level  fill,  giving  1,412 
tons  per  sq.  ft.  of  foundation  and  13.15  tons 
per  pile.  For  an  8-ft.  surcharge  the  result- 
ant load  is  31.7.50  lbs.,  or  1.704  tons  per  sq. 
ft.  of  foundation  and  15. S8  tons  per  pile. 
The    wall    has    a    maximum    sectional    area 

of  103.77  sq.  ft.  and  a  minimum  of  100.66  sq.  ft.,  the  aver 
age  being  101.25  sq.  tt.  The  face  of  the  wall  is  battered 
1^.  in.  to  the  foot,  and  is  paneled  as  shown,  these  panels  being 
4  in.  deep,  10  ft.  high  and  15  ft.  3  in.  long,  with  a  moulding  at  the 
edges.     The  distance,   center  to  center,   of  pilasters  is  18   ft.     Ex- 


above  the  other  on  the  faces  of  the  bulkheads  of  the  forms  and 
are  removed  with  the  bulkheads,  leaving  a  groove  to  form  a  dove- 
tail between  abutting  sections.  One  thickness  of  "Hydrex"  felt 
is  placed  in  each  joint,  and  a  trianfular  moulding  2  in.  at  the 
base  and  ly^  in-  high  is  used  in  the  wall  face  at  each  joint.  Drain 
tiles  6  in.  in  diameter  run  along  the  bottom  step  on  the  inside. 
They  pierce  the  wall  every  54  ft.,  being  elevated  6  in.  at  a  point 
midway  between  the  wall  openings. 


South   End  of  Illinois  Central  Concrete  Retaining  Wall  on  Chicago  Lake  Front. 

pansion  joints  are  placed  at  every  third  pilaster,  or  54  ft.  apart. 
Alternate  joints  extend  down  to  the  foundation,  those  between 
going  only  to  the  bottoms  of  the  panels.  A  detail  of  these  joints 
is  shown,  from  which  it  will  be  seen  that  two  timbers  4  in.  x  10  in. 
X  5  ft.   6  in.  and   6  in.  x  7  in.  x  7  ft.  respectively  are  placed  one 


South  End  of  Retaining  Wall. 

.\  1-3-0  mixture  of  concrete  is  being  used,  the  total  esti- 
mated amount  for  the  wall  being  22.700  yds.  The  concreting 
is  divided  into  four  courses  for  the  height  of  the  wall,  the  footing 
being  laid  first,  the  second  course  completing  the  foundation,  and 
the  third  course  going  to  the  bottom  of  the  panel.  The  section 
above  this  is  done  at  one  time.  Each  course  is 
sloped  back  with  a  2-in.  drop,  and  a  6-in.  x 
12-in.  timber  is  laid  in  the  top  of  the  first  three 
courses,  leaving  upon  removal,  a  key-way  for 
the  succeeding  course.  The  adjacent  tracks  are 
a  great  convenience  in  mixing  and  laying  the 
concrete.  The  mixer  is  installed  on  a  flat  car 
and  a  platform  built  above  it.  An  inclined  run- 
way extends  from  the  platform  back  to  the  ma- 
terial cars  coupled  behind  the  mixer  car.  The 
materials  are  conveyed  in  wheel-barrows  from 
the  cars  to  the  mixer.  The  mixer  dumps  into 
a  bucket  on  a  derrick,  carried  by  a  car  which 
stands  ahead  of  the  mixer  car. 

The  face  of  the  wall  will  have  the  standard 
mortar  finish  of  the  Illinois  Central.  The  end 
finish,  as  shown  in  the  illustratwns.  will  be  in 
keeping  with  the  face.  Wing  walls  extending 
eastvv'ard  along  the  north  and  south  park  lines 
and  sloping  downward  as  indicated,  will  be 
built  when  the  park  work  reaches  a  point  that 
will  make  them  necessary. 

The  Great  Lakes  Dredge  &  Dock  Company, 
Chicago,  has  the  contract  for  building  the 
wall.  It  is  to  be  finished  by  the  end  of  the 
year,  and  the  work  is  being  prosecuted  day  and  night.  The 
wall  was  designed  and  is  being  built  under  the  supervision  of  Mr. 
R.  E.  Gaut,  Engineer  of  Bridges  of  the  Illinois  Central,  Mr.  H.  H. 
Hadsall.  Assistant  Engineer  of  Bridges,  being  directly  in  charge, 
aided   by   Mr.   .T.   N.    McLoughlin,   Assistant   Engineer. 
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Improvements  of  the  New  York  Central   &    Hudson    River   Within 
the   Electric  Zone.* 


The  two  previous  articles  (Railroad  Gazette,  October  20  and 
November  10)  described  the  physical  improvements  made  necessary 
by  the  change  of  motive  power  and  the  enlargement  of  the  terminal 
facilities.     This  article  will  describe  the  electric  equipment. 

Power  Houses. 

The  current  for  operating  trains  in  the  electric  zone  will  be 
generated  at  two  power  stations,  at  Yonkers,  on  the  Hudson  Division, 
and  at  Port  Morris,  on  the  Harlem  Division,  the  two  stations  being 
cross-connected  and  each  having  an  ultimate  capacity  of  30.000  kilo- 
watts, which  is  sufficient  to  carry  the  entire  load  of  a  train  service 
much  greater  than  that  now  operated  by  steam. 

The  main  buildings  which  enclose  the  boiler  rooms,  coal  bunk- 
ers and  the  generating  rooms  are  167  ft.  wide.  237  ft.  long  and 
105  ft.  high.  The  switch  houses  are  separate  buildings  located 
about  40  ft.  from  the  main  power  stations.  The  locations  adopted, 
besides  being  near  the  load  centers  of  the  electric  traction  system, 
are  on  the  waterfront  and  are  also  adjacent  to  existing  tracks,  so 
that  coal  can  be  delivered   by  boat  or  car. 

At  Port  Morris  the  solid,  rock  is  sufficiently  near  the  surface 
to  warrant  carrying  the  concrete  foundation  down  to  it,  and  at 
Yonkers  a  bed  of  hard  sand  and  gravel  forms  a  good  bottom  for 
a  pile  and  concrete  foundation  on  the  particular  location  selected, 
whereas  borings  taken  along  the  river  front  over  all  other  por- 
tions of  the  territory  near  the  load  center  of  the  electric  zone  showed 
either  a  great  depth  of  silt  or  other  unfavorable  conditions. 

At  Port  Morris  a  concrete  bulkhead,  built  along  one  side  and 
the  outer  end  of  the  building  to  form  a  slip  and  dock,  was  used 
as  a  portion  of  a  cofferdam  for  excavating  the  foundation,  an  exist- 
ing embankment  over  a  sewer  forming  one  wing  to  reach  the 
shore  and  a  timber  cofferdam  forming  the  other.  An  intercepting 
ditch  on  the  land  side  caught  the  water  which  drained  in  from 
a  swamp,  and  this,  together  with  the  seepage  through  the  coffer- 
dam, was  easily  disposed  of  with  pumps.  Excavation  was  made 
to  rock  over  the  entire  area  covered  by  the  buildings.  In  some 
places  the  rock  was  disintegrated  and  in  others  it  was  extremely 
hard.  The  surface  also  was  very  irregular,  making  a  wide  varia- 
tion in  the  height  of  the  piers,  the  maximum  height  being  about 
32  ft.  A  portion  of  the  rock  was  excavated  in  order  to  build  the 
intake  and  discharge  tunnels  of  the  circulating  system  for  the 
condensers  at  the  proper  elevation. 

At  Port  Morris  the  piping  for  steam  and  „other  connections 
to  the  turbine  room  is  carried  through  tunnels, under,  .the  floor,, 
of  the  power  bouse.  After  building  the  tunnels  and  piers  for  col-, 
umns  and  foundations  for  the  generators  and.'  boilers,  the  area 
was  filled  with  sand  up  to  the  level  of  the  floor.  i.The  concrete  floor' 
and  walls  of  the  pipe  tunnels  which  extend  below-  the  water  line 
are  waterproofed  with  alternate  layers  of  coal  tar  pitch  and  felt. 

The  work  on  the  foundations  included  26,000  cu.  yds.  of  earth 
excavation;  4,500  cu.  yds.  of  rock  excavation:  16,-500  cu.  yds.-of- 
concrete:  5,000  sq.  yds.  of  waterproofing,  and  25,000  cu.  yds.  oL 
back  filling.  The  slip  and  bulkhead  wall  required  11,000  cu.  yds., 
of  earth  excavation;  5,000  cu.  yds.  of  rock  excavation,  and  2,500, 
cu.  yds.  of  concrete. 

The  Yonkers  power  station  is  built  entirely  on  land  under 
water  at  a  point  w-here  the  main  line  of  the  Hudson  Division  runs 
along  the  bank  of  the  Hudson  river  with  only  a  riprapped  slope 
outside  of  the  tracks.  The  land  on  the  other  side  of  the  tracks 
rises  abruptly  and  is  valuable  for  residential  purposes.  On  the 
site  selected  for  the  power  station  the  water  runs  from  a  depth 
of  8  ft.  near  the  shore  to  16  ft.  at  the  outer  end,  the  bottom  being 
sand  and  gravel.  As  the  first  step  in  construction,  the  piles  form- 
ing the  foundation,  spaced  in  general  3  ft.  apart  under  walls,  piers 
and  machinery  and  somewhat  further  apart  under  the  floor,  were 
driven  to  refusal,  four  marine  pile  drivers  being  employed  in 
the  work.  The  area  was  then  surrounded  w-ith  a  cofferdam  formed 
of  a  single  course  of  12-in.  x  12-in.  timbers  with  3-in.  x  4-in. 
strips  spiked  to  the  edges  so  as  to  form  a  tongue  and  groove  joint. 
The  driving  point  of  each  timber  was  beveled  on  the  edge  away 
from  the  timber  previously  driven  in  order  to  force  them  as  close 
together  as  possible,  and  great  care  was  taken  to  see  that  no  pebbles 
or  other  obstructions  were  allowed  to  get  between  the  timbers 
and  open  the  joint.  Some  of  the  joints  which  leaked  between  high 
and  low  water  as  the  water  was  being  pumped  out  were  battened 
with  canvas  and  a  few  joints  under  water  were  caulked  by  a  diver. 
When  the  water  was  finally  pumped  out.  however,  there  was  no 
difficulty  in  keeping  the  bottom  dry  with  an  8-in.  pump,  although 
the  interior  was  excavated  to  a  depth  of  about  20  ft.  below  the 
surface  of  the  water  at  the  outshore  end.  The  piles  were  in  gen- 
eral cut  off  at  an  elevation  of  8  ft.  below  mean  high  water  and 
the  bottom  of  the  concrete  foundations  was  laid  1  ft.  below  the 
heads  of  piles  or  at  an  elevation  —  9  ft. 


*By  G.  R.  Wadsworth,  late  with  the  New  York   Central,   and   J.   C.   Iiwin, 
Assistant  to  the  Vice-President,  Kew  York  Central. 


Under  the  intake  and  discharge  tunnels  for  the  circulating 
system  for  the  condensers  the  bottom  of  the  concrete  reached  a 
depth  of  about  18  ft.  below  high  water,  and  under  the  tunnel  for 
the  coal  and  ash  hoist,  a  depth  of  13  ft.  In  the  Yonkers  power 
house  there  is  no  pipe  tunnel  under  the  floor  as  at  Port  Morris, 
the  piping  in  the  turbine  room  being  carried  under  transverse 
galleries. 

The  main  bed  of  the  concrete  foundation  is  4  ft.  thick,  bringing 
the  elevation  up  to  —  5,  above  which  the  walls  and  piers  for  the 
superstructure  and  machinery  are  carried  up  individually,  the 
spaces  between  being  filled  with  sand  up  to  elevation  0,  over  which 
a  6-in.  concrete  floor  is  laid. 

Waterproofing  consisting  of  alternate  layers  of  coal  tar  pitch 
and  felt  is  laid  in  a  horizontal  plane  in  the  concrete  bed  at  an 
elevation  6  in.  above  the  tops  of  piles  and  is  carried  up  the  side 
walls  above  high  water.  Six-ply  waterproofing  is  used  in  all  hori- 
zontal, planes,  five-ply  in  all  vertical  planes  in  the  building,  and 
four-ply  around  all  ducts  exposed  to  surface  or  tide  water. 

In  order  to  take  up  any  tensile  stresses  in  the  foundation  two 
courses  of  round  steel  rods  1  in.  in  diameter  are  laid  in  each  direc- 
tion at  right  angles  to  each  other  in  the  bed  of  concrete  above  the 
plane  of  the  waterproofing.  The  foundation  work  includes  5,540 
piles,  16,500  cu.  yds.  of  concrete^  270  tons  of  reinforcing  rods,  and 
9,000  sq.  yds.  of  waterproofing. 

Aside  from  the  foundations,  the  two  power  stations  are  similar 
in  design.  The  base  and  floors  are  of  concrete,  the  framework  of 
steel,  all  designed  so  as  to  give  no  inaccessible  surfaces;  the  walls 
are  brick  and  tile,  and  the  roofs  are  of  concrete  roofing  slabs  cov- 
ered with  copper,  with  standing  seam  joints.  There  are  2,800  tons 
of  steel  structure  in  each  power  station.  There  are  two  Custodis 
radial  brick  stacks,  15  ft.  6  in.  inside  diameter,  and  250  ft.  high 
above  grates  at  each  power  station.  They  are  supported  on  steel 
columns  and  a  concrete  and  steel  staging  40  ft.  above  the  boiler 
room  floor,  the  main  boiler  room  alley  passing  underneath. 

In  interior  arrangement  the  power  stations  are  divided  by  a 
brick  wall  into  the  turbine  room,  69  ft.  x  231  ft.  8  in.,  which  Is 
open  to  the  roof,  and  a  boiler  room  88  ft.  x  231  ft.  8  in.  over  which 
the  coal  bunkers  of  3,500  tons  capacity  are  placed. 

At  Port  Morris  there  are  three  galleries  on  one  side  of  the 
turbine  room,  the  first  gallery  being  used  as  a  shop,;  the  second 
as  an  operating  gallery,  and  the  third  for  offices.  At  Y'onkers  the 
level  of  the  flrst  gallery  is  carried  across  the.  room- as  the  operat- 
ing floor  with  walkways  between  the  generators.  The  exciters  are 
placed  under  the  galleries  on  the  level  of  the  operating  floor,  the 
operating  gallery  being  immediately  above  them  and  the  top  gal- 
:  lery  being  used  for  offices  and  shops. 

Coal  delivered  at  the  power  stations  on  cars  is  dumped  from 
the.  cars  into  pockets  from  which  it  is  delivered  by  suspended-flight 
scraper  conveyors  into  the  hoppers  of  crushers,  where  it  is  re- 
duced to  the  proper  size  for  handling  with  the  mechanical  stokers. 
From  the  crushers  it  passes  into  a  pocket  conveyor  which  lifts  it 
to  the  top  of  the  building  and  delivers  it  to  longitudinal  conveyors 
of  the  suspended-flight  scraper  type  which  dump  it  into  the  coal 
-bunkers  over  the  boiler  room.  From  the  bunkers  it  is  delivered 
through  vertical  down-spouts  to  Roney  mechanical  stokers,  operated 
by.  steam. 

'.  The  ashes  drop  from  the  grates  into  hoppers  from  which  they 
are  collected  in  push  cars  of  one  ton  capacity  running  in  an  ash 
tuiinel  in  the  boiler  room  basement.  These  cars  are  dumped  into 
a  hopper  from  which  the  ashes  are  lifted  by  means  of  a  bucket 
conveyor  into  an  ash  storage  bin  directly  over  the  coal  trestle, 
from  which  they  can  be  dropped  through  a  spout  in  the  bottom 
of  the  hopper  into  a  car.  Cars  on  the  trestle  are  spotted  by  means 
of  an  electric  winch.  Coal  delivered  by  boat  is  hoisted  in  a  clam- 
shell bucket  of  one  ton  capacity,  operated  by  a  steam  hoist. 

The  coal  handling  capacity  is  SO  tons  per  hour  and  the  ash 
handling  capacity  is  25  tons  per  hour.  The  maximum  coal  con- 
sumption at  the  power  stations  will  be  about  220  tons  per  day. 
Aside  from  the  hoist  for  unloading  coal  from  boats,  which  is  steam 
operated,  the  coal  handling  apparatus  is  all  driven  by  electric  mo- 
tors. The  conveyors  are  driven  by  220-volt,  three-phase  induction 
motors,  varying  in  capacity  from  7io  h.p.  for  the  ash  conveyor 
to  40  h.p.  for  the  coal-  crusher  and  conveyors. 

Each  power  station  has  a  battery  of  24  Babcock  &  Wilcox 
water-tube  boilers,  rated  at  625  h.p.  each,  all  located  on  one  floor 
and  arranged  12  on  each  side  of  a  central  alley.  The  total  heat- 
ing surface  of  each  boiler  is  0,250  sq.  ft.  and  the  grate  surface 
is  112  sq.  ft.,  giving  a  ratio  of  55.8.  The  boilers  are  designed  for 
a  normal  working  pressure  of  185  lbs.  and  the  steam  will  be  super- 
heated to  200  deg.  Fahr.  above  the  temperature  due  to  steam  pres- 
sure. The  superheaters  in  each  boiler  will  contain  1.230  sq.  ft.  of 
heating  surface,  and  they  are  made  up  of  168  2-in.  tubes  each  13 
ft.  5  in.  long.  Each  section  of  the  power  station  containing  four 
boilers  is  equipped  with  one  boiler  feed  pump  of  the  duplex  out- 
side-packed piston  type.  The  pumps  are  designed  for  hot  water 
and  each  pump  has  a  capacity  to  supply  eight  boilers  under  full 
load   conditions.    The   feed   water  heaters   are  of  the  closed  type 
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conusaled  tube  Wainright  counter-current  design^ 
Kou. lifers  are  piped  direct  to  a  t"rbo-ge„e,a  o 
and  by  n.eans  of  cross  connections  adjacent  boilers 
r-m  be  arranged  to  supply  turbo-generators  of  the 
next  grou  The  sectional  system  of  piping  has  been 
?onowed  throughout  for  the  auxiliary  mac^h.nery^ 
The  turbine  room  of  each  power  «tatlo"  ^^'^J^. 
equipped  with  a  50-ton  traveling  crane  having  an  aux 

""■■Lcrpower'ution  is  designed  to  accommodate 
six  5,000-k.w.  turbo-generators,  our  «£  which  are 
hPinir  installed  for  initial  operation.  The  turinnes 
are  of  the  Curtis  five-stage  vertical  type.  These  ma- 
:;nes  are  about  15  ft.  in  diameter  at  the  bas«  and 
35   ft.  high  from  the   floor  to  the  top  of  the  gtner     . 

''""'The  turbine  structure  is  mounted  0°  ^  ^^ast-iron 
„as.  forming  an  exhaust  chan^ber  '"   "'/"^f/;^/^^^. 
vidod  the  opening  to  the  condenser  and  to  tree  ai 
m       he!"   exhaus't.     The  shaft  of  the  turbine  is  sep- 
arat  d  from  that  of  the  generator  above,  the  connec 
uon    belwcen    the    two    being    made    by    a    coupling 
o    bat  t      machine  can  be  readily  taken  apart     The 
shaft   is  borne   by   a   step-bearing  consisting   of  two 
cast-  ron    blocks    between    which    water   is    used    for 
ubrica  ion  under  a  pressure  of  800  lbs    Per  ^Q;^ '"; 
exerting  a  sufficient  force  to  slightly  raise  the  mov- 
ing s    future,     one  individual  pump  is  provided  for 
each  turbine  for  the  lubricating  system,  and  in  ad- 
dition   o  this,  two  larger  pumps,  in  connection  with 
two  accumulators,   insure   uninterrupted  pressure  at 
he  step-bearings.     The  governing  will  l^^  ^"^    f  ^f/. 
successive    opening    and    closing    ot    automat i<.    hy 
drauiicaily   operated   valves  which   "f-r    steam   to 
the   different   sections   of   two   sets   o     .°°^/f "      f''/ 
turbines  will  be  fitted  with  two  centrifugal  devices 
to   check  any  excess  of  speed.     After  either  one  of 
these    devices   operates,    the   next    revoltit  on    of   the 
machine  will  bring  it  into  engagement  7'.t>»a  lever 
which  will  trip  the  main  stem  valve  cutting  off  im- 
medUtely   the 'driving  power  and  f-'^^tf.'v -- 
chine  to  come  to  rest  in  the  shortest  possible  time^ 

The  condensers  are  of  the  counter-current  surface 
type  and  each  is  directly  connected  to  its  turbine  base 
and  contains  about  17,000  sq.  ft.  of  cooling  surface^ 
They  are  guaranteed  under  full  load  to  maintain  a 
va'uum  of  28  in.  with  cooling  water  at  a  temperature 
or7oTeg   Fahr.  30  in.  barometer.     The  auxiliary  con- 

d  using 'apparatus  is  --P°-\°^  '■^''T":^:,"  ""^ 
Circulating  water  pumps  are  of  the  centntugal  type 
diectly  "riven    by    horizontal   reciprocating   engine 
The  d^v  vacuum  pumps  are  of  the  rotative  tly-wheel 
[ype  wfth  air  and  steam  cylinders  in  tandem,  erec  ed 
on  a  common  base.     The  hot-well  pumps  are  o£  the 
°wo  stage  turbine  type  and  are  driven  by  direct  con- 
nected d.c.  electric  motors.  „,,.„«    has 
The    maker    of    the    condensing    apparatus    has 
guaranteed  that  the  temperature  of  condensed  steam 
Measured  in  the   condenser  ^°t  well  will  be  wihn 
1  deg    Fahr.  of  that  corresponding  to  the  pressuie 
Lasured     n    the   condenser.      All   parts  of    the   ma- 
Tine  y  ha  e  been  designed  to  operate  smoothly  and 
qu  etly  under  all  ioads  up  to  50  per  cent,  above  the 
normally  rated  capacity  of  the  turbines.     The  intake 
and  discharge  circulating  tunnels  for  the  condensing 
system  are  elliptic  in  shape,  7  ft.  3%  >°-/,9  "'  ^^V"; 
The  generators  each  have  a  capacity  of  ».0«0  '^.^^ 
and  are  wound  for  three-phase  current  of  2»  ^yd^^ 
and  11  000  volts  pressure.     The  armatures  are  star 
Connected  and  the' neutrals  are  grounded  through  in^ 
dividual    cast-iron    grid    resistances    ^-""f^ted    to    a 
common  ground  bus  limiting  the  ground  current  to 
an  amount  sufficient  to  operate  the  line  overload  re- 
lavs      The  leads  of  the  generators  are  brought  down 
o'the  floor  through  brass  pipes  to  the  ducts    eading 
to  the  high  tension  switches,  the  arrangement  being 
■     such  that  no  high  tension  conductors  are  exposed  m 
the  turbine  room.                                       . 

The  exciter  system  at  each  power  station  will 
consist  of  two  150-k.w.  turbo-generators  and  one  loO- 
k  w  nduction  motor  generator  furnishing  eurrent  at 
125  volts  pressure;  also  one  exciter  storage  battery 
consisting  of  74  cells,  having  a  capacitv  of  1.200 
amperes  for  one  hour,  with  spare  space  in  the  Wnks 
for  increasing  the  capacity  to  1,800  amperes  for  one 
hour.  Exciter  generators  and  battery  are  connected 
to  two  independent  positive  busses  and  one  common 
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negative  bus.     The  battery  has  two  end  cells  on  the  positive  side,     the  oil  switches.     All  relays  are  of  the  inverse  time  limit,   bellow 
One  positive  bus  serves  for  field  excitation  of  the  5,000  k.w.  gener-     type. 

ators  only,  while  the  other  serves  for  certain  lights  and  motors  in  All  high  tension  connections  and  apparatus  are  located  in  the 

the  station.  basement  of  the  switchhouse  and  no  such  apparatus  is  located  on 

The  stations  will  be  operated  from  the  operating  gallery  on  the  first  floor,  except  the  oil  switches  to  which  connections  are 
the  north  side  of  the  turbine  room.  The  arrangement  of  the  switch-  made  from  the  basement  through  the  floor.  The  basement  is  made 
boards  in  this  gallery  is  symmetrical  and  all 
cables  and  copper  connections  running  to  the 
switchboards  are  carried  in  concrete  trenches 
under  an  Alberene  stone  floor.  The  main  oper- 
ating switchboard  containing  all  the  control 
switches  and  the  instruments  necessary  for  the 
operation  of  the  station  is  located  in  the  cen- 
ter of  the  operating  gallery.  A  set  of  two  ex- 
citer switchboards  is  located  on  each  side;  the 
main  oper.^ting  switchboard  as  well  as  the  ex- 
citer switchboards  are  enclosed  in  an  operating 
booth  constructed  of  steel  and  wire  glass.  Three 
field  switchboard  panels  are  located  outside  on 
each  side  of  the  operating  booth.  An  a.c.  and 
a  d.c.  light  and  power  switchboard  on  either 
end  of  the  operating  gallery  complete  the 
switchboard  installation  in  the  turbine  room. 

At  both  power  stations  switch  houses  have 
been  provided  separate  from  the  main  building 
with  the  idea  of  obtaining  the  best  conditions 
for  the  installation  of  high  tension  switching 
apparatus  and  at  the  same  time  increasing  the 
safety  of  operation.  At  Port  Morris  the  switch- 
house  is  50  ft.  10  in.  wide  by  100  ft.  long.  At 
Yonkers  the  switchhouse  and  the  sub-station 
for  that  district  are  combined  in  one  build- 
ing o7  ft.  4  in.  wide  by  255  ft.  4  in.  long;  the 
switchhouse  occupying  147  ft.  8  in.  of  the 
length  and  the  sub-station  107  ft.  8  in.  In  the 
switchhouses  are  installed  the  high  tension 
switching  equipment  consisting  of  bus-bars,  oil 

switches,   instrument  transformers,  etc.;    also  such   instruments  as     inaccessible  to  any  but  authorized  workmen,  and  by  removing  the 
are  required  for  the  complete  equipment  of  generating  stations  but    high   tension  apparatus   from   the   power  station  itself  into  a  con- 


Cable  Tower,  Transmission   Line  and  Typical    Four-Track   Roadbed. 


which  are  not  essential  for  the  operator.  The  switchhouse  also  con- 
tains auxiliary  boards  which  allow  the  main  operating  switchboard 
in  the  turbine  room  to  be  put  out  of  service  if  it  should  be  desir- 
able for  the  purpose  of  cleaning  and  repairs.  These  boards  will  also 
permit  the  operation  of  the  station  should  the  main  operating  board 
become  disabled  by  an  accident. 

Two  high  tension  busses  are  installed   in  the  basement  of  the 


Elevation  of  Yonkers   Power   House. 

switchhouses  to  which  the  generators  are  connected  by  means  of 
a  main  switch  and  two  selector  switches.  The  feeders  are  equipped 
with  selector  switches  only.  Overload  relays  are  installed  in  the 
generator  and  feeder  circuits,  but  the  generator  relays  will  operate 
only  under  very  extreme  conditions.  In  the  generator  circuits,  in 
addition  to  overload  relays,  reverse  current  relays  will  be  installed; 
these,  however,  are  connected  to  indicating  lamps  only,  not  tripping 


fined  space  in  a  separate  building  the  danger  of  coming  in  contact 
with  high  tension  apparatus  is  reduced  to  a  minimum. 

On  the  second  floor  are  located  the  load  despatcher's  office,  the 
exciter  battery  with  booster  and  switchboard,  laboratory,  store- 
room, toilet  rooms  and  the  apparatus  for  the  hot  air  heating  and 
ventilating  systems. 

The  arrangement  of  oil  switches  and  connections  is  such  that 
the  apparatus  belonging  to  one  generator  and   three   feeders  form 
a  unit  which  is  entirely  separated  from  the  others  by  fireproof  walls 
in  the  basement.    All  connections  between  oil  switches  and  bus-bars 
are  made  with  bare  copper  tubing  1%  in.  outside  diameter,  the  con- 
struction being  such  that  practically  no  insulators  will  be  required. 
The  busses  are  enclosed  in  vertical  brick  and  Alberene  stone  com- 
partments, and  all  high  tension   connections  will  be   separated   by 
brick  or  Alberene  stone  barriers.     The  oil  switches  can  be  discon- 
nected from  the  high  tension  system  by  means  of  knife   switches 
located  in  the  bottom  of  the  oil  switches  accessible  from  the  first 
floor.     This  arrangement  prevents  accidents  which  might  be  made 
by  mistake  in   disconnecting  switches  from   live  parts.     All   cables 
coming  through  the  duct  system  from  the  power  house  enter  man- 
holes in  the  basement  of  the  switchhouse,  the  arrangement  being 
such  that  high  tension  cables  enter  the  high  tension  compartments 
entirely  separated.     Low  tension  cables  enter  through  manholes  in 
a  passage  separated  from  the  high  tension  compartments  by  a  fire- 
proof  wall    and   are    brought    up   in   enclosed    chases   in    the   wall, 
so  that  they  are  positively  insured  against  any  acci- 
dental connection  with  high  tension  conductors.  The 
oil  switches  have  a  rated  capacity  of  500  amperes, 
except   the   bus-tie   switches,   which   have   a   rating 
of  1.200  amperes.     The  switches  are  of  the  motor- 
operated    type.    H-3,   and   have  all    recent  improve- 
ments. 

All  high  tension  cables  and  the  majority  of  the 

single    conductor    low    tension    cables    are    cambric 

insulated    and    lead    covered,    the    insulation    being 

'"/,■■  in.  for  high  tension  cables  and  '/,,  in.  for  low 

tension  cables,  with  a  lead  cover  of  '/,,  in.     Multiple 

conductor  cables  for  instrument  and  control  wiring 

have   a    combined    cambric    and    rubl)er   insulation. 

Single  conductor  cables  will  be  used  for  connecting 

the  generators  with  the  oil  switches. 

About  1,000  incandescent  and  36  arc  lamps  will  be  required  for 

lighting  the  Port  Morris  power  station,  and  1.000  incandescent  and 

42  arc  lamps  for  lighting  the  Yonkers  power  station.     The  amount 

of  power  required  for  operating  auxiliary  machinery  equals  240  h.p. 

a.c.  and  180  h.p.  d.c.  at  Port  Morris,  and  260  h.p.  a.c.  and  180  h.p. 

d.c.  at  the  Yonkers  power  station. 

In  each  power  station  a  load  despatcher's  office  has  been  ar- 
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ranged  for  the  proper  distribution  of  power  over  the  system,  and 
in  order  to  give  quick  relief  in  case  of  accident  or  trouble.  Only 
one  of  these  will  be  in  service  at  a  time.  Each  load  despatcher's 
office  will  be  equipped  with  a  record  board  indicating  by  means 
of  lights  and  plugs  which  generators,  lines,  rotaries,  etc.,  are  in 
or  out  of  service,  and  which  switches  are  open  or  closed.  An  inde- 
pendent telephone  system  exclusively  for  the  use  of  the  load 
despatcher,  interconnecting  both  power  stations,  all  sub-stations  and 
the  train  despatchers  in  the  electric  zone  will  be  installed. 
The  principal  contractors  on  the  work  are  as  follows: 

Foundations    at    Yonkers Walter   Butler. 

Foundations  at  Port  Morris   D.  C.  Weeks  &  Son. 

Steei    work — both   power   stations American  Bridge  Co. 

Superstructure   at    Yonkers Butler  Bros.  Const'n  <,'ii. 

Superstructure   at   Port    Morris    Tliompson-Starrett   Co. 

Turlw-generators  &  compl.  switcli.  equipmt..  General  Electric  Co. 

Exciter    storage    batteries    Electric   Storage  Battery    Co. 

Boilers     Babcock  &  Wilcox  Co. 

Piping    M.  W.  Kellogg  &  Co. 

Valves    Best    Manufacturing  Co. 

Stacks     Alphons-Custodls  Chim.  Con. Co. 

Condensers    Henry    R.    Worthlngton. 

Feed-water  heaters   Taunton    Locomotive    Mfg.    Co. 

Boiler   feed   pumps Epplnger-Carpenter  Co. 

Flues    B.  F.  Hart,  Jr.,  &  Co. 

Coal  and   ash-handling  apparatus Exeter  Machine  Works. 

Mechanical   stokers Westinghouse  Machine  Co. 

Electric    traveling    cranes Alfred   Box  Co. 

Light  and  power  equipment    Thompson-Starrett  Co. 

The  11,000  volt,  three-phase  a.c.  will  be  fed  through  high-ten- 
sion transmission  lines  to  eight  sub-stations,  where  the  primary 
current  will  be  transformed  into  660  volt  d.c.  and  fed  to  the  work- 
ing conductors.  The  sub-stations  will  be  equipped  with  rotary  con- 
verters and  with  storage  batteries.  The  power  houses  and  sub- 
stations will  be  so  connected  that  all  sub-stations  can  be  operated 
from  either  of  the  main  generating  stations.  The  accompanying 
map  shows  the  location  of  the  power  houses  and  the  sub-stations. 


Detail   of  Supporting    Brackets  and   Wood    Protection,    New   York 
Central  Type  of  Third-Rail. 

For  the  working  conductor,  or  third-rail,  the  company  has 
adopted  the  inverted  or  suspended  type  of  construction,  the  con- 
tact being  on  the  under  head  of  the  rail.  The  rail  is  made  in  special 
rolls  of  dumbbell  cross  sections  with  flattened  heads,  and  will  be 
prcrtected  with  continuous  tight  fitting  wooden  sleeves  or  blocks 
which  cover  the  entire  surface  of  the  rail  except  the  contact  sur- 
face. At  crossings  and  in  important  yards  an  overhead  conductor 
will  replace  the  third  rail,  the  contact  shoes  on  the  motors,  even 
at  maximum  speed,  engaging  automatically  with  the  conductors. 
For  a  complete  description  of  the  third-rail  installation  the  reader 
is  referred  to  the  Railroad  Gazette,  September  1,  1905,  p.  198. 

The  transmission  lines  will  be  underground  in  the  immediate 
vicinity  of  Manhattan,  and  further  out  aerial  lines  on  steel  poles 
will  be  used.  Through  Park  avenue  tunnel  and  Harlem  depression 
the  ducts  will  be  suspended  on  the  sides  of  the  masonry  walls  of 
the  tunnels.  Along  Park  avenue  viaduct  the  transmission  cables 
will  be  carried  in  special  construction  on  top  of  the  side  girders. 
In  connection  with  the  new  roadbed  for  four-tracking,  the  cables 
will  be  carried  in  separate  subways  on  either  side,  or  aerially.  The 
telegraph  line  will  in  all  cases  be  carried  along  the  side  of  the 
right  of  way  opposite  to  the  serial  transmission  line.  The  under- 
ground conduits  with  splicing  chambers  and  appurtenances  for  the 


electric  transmission  cables  will  be  constructed  in  duplicate  through- 
out to  insure  the  utmost  reliability  of  service. 

Suburban  trains  will  be  operated  with  the  multiple  unit  control 
system,  in  general  the  same  as  now  in  use  on  the  elevated  and 
subway  lines  in  New  York  City.  The  steel  motor  cars  which  will 
be  used  in  suburban  service  were  described  in  the  Railroad  Gazette, 
November  3,  p.  424. 

All  through  or  express  trains  will  be  hauled  by  electric  loco- 
motives south  of  Croton  and  Whfte  Plains  terminals,  where  the 
change  will  be  made  from  steam  to  electric  operation.  The  ter- 
minals will  include  engine  houses,  turntables,  facilities  for  coal 
and  water  as  well  as  for  minor  repairs.  In  short,  the  requirements 
of  a  division  terminal  for  steam  locomotives  have  to  be  met  to- 
gether with  those  tor  electric  equipment.  For  the  latter  there  will 
be  provided  repair  shops  for  the  overhauling  of  the  electrical  equip- 
ment, car  shops  and  storage  yard  for  suburban  cars,  drop  pits  for 
the  inspection  and  replacing  of  motors,  and  other  facilities  to  meet 
the  needs  of  the  new  type  of  equipment. 

The  company  has  ordered  for  the  new  service  35  electric  loco- 
motives from  the  General  Electric  Company  and  the  American 
Locomotive  Company,  joint  builders.  These  locomotives  will  be 
37  ft.  long  over  all,  27  ft.  total,  and  13  ft.  rigid  wheel  base,  con- 
sisting of  four  pairs  of  driving  wheels  with  one  pair  of  pony 
truck  wheels  at  either  end.  The  locomotives  will  weigh  97  tons 
of  which  70  tons  is  on  the  four  driving  axles.  The  Pacific  type, 
the  heaviest  passenger  locomotive  of  this  company,  weighs  170 
tons,  of  which  70  tons  are  on  the  driving  axles.  For  every  pound 
of  effective  drawbar  pull  the  electric  locomotive  weighs  less  than 
one-half  the  steam  locomotive,  giving  a  consequent  greater  weight 
available  for  traction  with  les.s  dead  weight  and  less  weight  per 
axle.  The  impact,  due  to  the  reciprocating  action  of  the  counter- 
balanced drivers  of  the  steam  locomotive,  so  destructive  to  road- 
bed structures,  is  wholly  absent  in  the  electric  locomotive. 

Four  600-volt  d.c.  gearless  motors  of  550  h.p.  each,  one  on 
each  driving  axle,  will  furnish  the  power,  giving  a  normal  rating 
of  2.200  h.p.,  with  a  maximum  rating  of  about  3,000  h.p.,  or  50 
per  cent,  in  excess  of  the  steam  passenger  locomotive  weighing 
nearly  twice  as  much.  The  locomotives  will  be  fitted  with  the 
usual  bell  and  whistle  signals,  electric  air  compressors  for  brak- 
ing purposes,  electric  headlights,  etc.  Provisions  will  be  made  for 
heating  water  for  supplying  steam  for  the  train  heating  system. 
The  locomotives  are  double-ended  and  controlled  from  either  end 
so  that  turning  is  unnecessary. 

The  system  of  multiple  unit  control  has  been  adopted  for  the 
locomotives  as  well  as  for  the  suburban  motor  cars.  This  system 
makes  possible  the  control  of  two  or  more  locomotives  coupled 
together  from  the  head  locomotive,  giving  absolute  unity  of  trac- 
tive effort  from  a  single  point  of  control,  a  condition  impossible 
with  steam  locomotive  grouping.  This  system  of  control,  with  the 
possibilities  in  the  variations  in  speed  and  power,  effected  by  chang- 
ing the  relation  of  the  motors  from  four  in  series  through  the  in- 
termediate steps  to  four  in  multiple,  allows  this  one  type  of  elec- 
tric locomotive  to  replace  and  do  the  varied  work  of  the  many 
classes  of  steam  locomotives  in  present  use.  From  a  switch  engine 
at  six  miles  an  hour,  the  same  unit  may  at  will  be  transformed 
for  express  service  at  75  miles  an  hour.  One  unit  with  proper 
motor  coupling  serves  to  haul  a  200-ton  train,  and  the  same  unit 
with  another  unit  coupled  will  haul  a  1,000-ton  tra:in.  All  these  com- 
binations of  power  are  adapted  to  quickly  meet  the  conditions  giving 
consequent  economy  of  operation. 

The  railroad  company  has  built  just  west  of  Schenectady  six 
miles  of  experimental  track  equipped  for  electric  operation.  Here 
all  appliances  are  put  to  actual  service  tests  before  their  adop- 
tion as  standards  for  the  work  of  electrification  in  the  vicinity  of 
New  York.  The  first  high-speed  test  of  the  electric  locomotive  was 
held  with  eminently  successful  results  on  this  experimental  track 
on  Nov.  12,  1904,  in  the  presence  of  the  Electric  Traction  Commis- 
sion and  many  distinguished  guests. 

The  design  and  installation  of  electric  equipment  and  appli- 
ances is  in  charge  of  the  Electric  Traction  Commission  of  the 
railroad  company,  which  consists  of  Mr.  Wm.  J.  Wilgus,  Vice-Presi- 
dent of  the  N.  Y.  C.  &  H.  R.,  Chairman;  Mr.  John  F.  Deems,  General 
Superintendent  of  Motive  Power;  Mr.  Bion  J.  Arnold,  Consulting 
Engineer  and  Past  President  of  the  American  Institute  of  Electrical 
Engineers;  Mr.  Frank  J.  Sprague,  Consulting  Engineer  and  Past 
President  of 'the  American  Institute  of  Electrical  Engineers,  and 
Mr.  George  Gibbs,  Consulting  Engineer,  with  Mr.  Edwin  B.  Katte, 
Electrical  Engineer  of  the  railroad  company,  as  Secretary  to  the 
Commission. 

At  some  points  the  improvements  are  well  under  way,  and 
the  company  anticipates  the  adoption  of  electric  power,  at  least 
through  Park  avenue  tunnel  to  temporary  terminals  north  of  the 
Harlem  river  well  in  advance  of  the  date  fixed  by  law,  June,  1908. 
This  proceedure  of  electrifying  an  initial  zone  to  temporary  ter- 
minals, in  advance  of  completing  the  entire  territory  is  now  under 
way.  The  company  desires  as  speedily  as  possible  to  abate  the 
smoke  nuisance  through   the  tunnel,   not   only  to  aSord   relief  to 
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the  discomfort  of  its  patrons,  but  also  to  make  possible  more  fre- 
quent and  faster  train  service  through  the  tunnel  to  relieve  in 
a  measure  the  congestion  of  traffic  at  the  station,  and  so  facilitate 
the  execution  of  the  Grand  Central  yard  improvements. 

The  entire  improvements  as  outlined,  involving  an  expenditure 
of  some  60  million  dollars,  are  under  the  direct  charge  of  Mr.  Wm. 
J.  Wilgiis,  Vice-President  of  the  company. 


The  Cost  of  Locomotive  Operation. 


XVI. 

Br    GEOBGE    R.    UEXDEKSOX. 


(Continued  from  page  J/SO.) 

FIBEMEX. 

This  cost  is  almost  identical,  in  its  nature,  with  that  consid- 
ered in   Article  XIV,   page   421,   but  the  rates  are   less.     We   shall 
e.\hibit  rates  for  firemen  on  the  roads   previously  illustrated,  and 
so  that  these  schedules  may  be  identified  with  those  for  engineers, 
will  simply  affix  the  letter  "f"  to   the  number;    thus,   schedule   "1" 
for  engineers  and  "If"  for  firemen  cover  the  same  territory. 
Schedule  1  f. 
Compensation  of  firemen  in  passenger  service. 
Jlntc  iHi-  100  Miles  or  Less  per  Dai/. 

, Districts , 

A.  B.  C.  I). 

S-wheel    locomotives    Ifli.lO         $2.2.'>  $2.2.5  $2.1:1 

lo-wbeel :    less  than  ."ill  tous  on  drivers..        2.20  2.35  2..3G  2.30 

Kiwheel;  more  tlian  50  tons  on  drivers.        2.30  2.45  2.45  2.40 

I'lairie     2.35  2.50  2.50  2.45 

-Mogul     2.35  2.50  2.50  2.45 

Consolidation  ; 

Less  than  07  tons  on  drivers 2.30  2.04  2.50  2.45 

More  than  U7  tons  on  drivers 2.35  2.U4  2.50  2.45 

Over  100  miles  will  be  paid  pro  rata. 
Schedule  2  f. 

Rate  per  100  ililcs  or  Less  per  Day. 

, Districts , 

A.         B.         C.         D.  E.         F.  G. 

S-wheel  locomotives $2.30  S2.30  $2.40  $2.30  $2.39  $2.60  $2.30 

lo-whl.  :  less  than  50  tns  on  drvrs  2.40     2.40     2.60     2.40       2.60     2.G0     2.40 
Jlore  than  50  tons  on  drivers  2.50     2.50     2.70     2.60       2.60     2.60     2.40 

I'lairie    2.60     3.10     3.10     3.00       3.0O     2.60     2.4<i 

-Mogul     2.60     3.10     3.10     3.00       3.00     2.60     2.40 

Consolidation  : 

Less  than  67  tons  on  drivers  2.40     2.40     2.60     2.58       2.5.S     2.00     2.40 
Slore  than  (i7  ton.s  on  drivers  2.60     3.10     3.10     3.00       3.00     2.00     2.58 

Over  100  miles  will  be  paid  pro  rata. 

It  will  be  here  noticed  that  the  variation  is  different  from  what 
it  is  in  the  engineer's  schedule.  In  that,  the  S-wheel  and  light 
10-wheel  engines  paid  the  same  rate  throughout — here  it  is  different 
in  all  but  one  instance.  Again,  schedule  2  allowed  the  same  for 
all  engines  on  district  G;  here  there  are  four  different  rates  on 
this  district.  Very  often  a  rate  is  made  for  a  certain  class  of  engine 
on  a  district  upon  which  it  does  not  run,  this  being  considered  a 
concession;  and  while  it  may  appear  irregular,  it  does  not  really 
affect  the  cost.  Again,  the  enginemen  and  firemen  belong  to  separate 
organizations,  and  these  matters  are  usually  taken  up  with  them 
at  different  times,  thus  causing  inconsistencies  in  the  rates.  In  a 
general  way,  it  will  be  noticed  that  the  firemen's  pay  is,  in  these 
schedules,  about  five-eighths  of  that  for  engineers. 

On  local  freights  there  is  an  extra  allowance  of  15  cents  per 
100  miles.  Helper  engines  entitle  the  firemen  to  from  $2.53  to  $3.10 
per  day  of  12  consecutive  hours,  with  overtime  pro  rata.  If  over 
100  miles  are  made  within  the  first  12-hour  shift,  one-tenth  of 
the  daily  rate  per  hour  will  be  paid  for  the  excess,  but  all  work 
after  12  hours  is  paid  by  the  hour.  These  are  the  rates  in  moun- 
tain territory — on  the  plains  they  run  from  $2.15  to  $2.45,  depend- 
ing upon  the  size  of  the  engine. 

In  switching  service  the  rate  runs  from  $1.90  to  $2.30  per  day 
of  10  hours.  If  called  and  not  used,  SSVs  miles  are  allowed,  as  for 
the  enginemen.  These  special  rules  are  practically  the  same  as  in 
force  for  the  enginemen. 

Schedule  3  f. 

Road  Service. 

..     ,      ,'  'SS*.  "f  Kngine.  Passenger.  Freight.   Wav  Freight. 

Vnheel,   18-in.  cylinder  and   under $2.25  $2.30  "S2.50 

S-wheel.  10  to  21-in.  cylinders 2  35  -'35  •>  50 

Af'-'n'''-,  tyP''   --40  2:40  2.70 

]"-wheeI,   l.s  and   10-in.   cylinders 2.50  2.60  ''80 

10-wheel.    20-iu.    c.vlinders    2.60  2.75  2.00 

These  rates  are  for  100  miles  or  less,  and  freight  mileage  over 
100  miles  is  paid  pro  rata.     Switching  service  is  paid  $1.95  and  $2, 
and  2,600  miles  per  month  are  guaranteed  to  all  assigned  men. 
Schedule  .}  f. 

, rassengei-. -^      , Freight , 

n-  »  ■  ►  ^°'  Un- 

District.s Mountain,  dulating.  Level.   Mountain,  dulating.  Level. 

.s-wheel  locomotives    ....        .$2.25       $2.10       $2.15  $2.49       $2.45       $2.45 

lO-whl.  :  w  ght  on  drivers  : 

Less   than  50   tons..  2.36  2.25  2.25  2  65  -'58  '^58 

More  than  50  tons..  2.45  2.35  2.35  2.70  '"  60  ■'''60 

rrairie     2.50  2.35  2.35  3.10  2.70  2.7o 

Consolidation  : 

Less   than  07   tons*.  2.50         2. .35  2.35  2..S5  2.60  2  Ho 

Jlore   than    67    tons.  2.50  2.:!5  2.35  3.10  2.70  2.70 

♦Weight  on  drivcis. 


These  rates  are  for  100  miles  or  less  per  day;  all  over  100  to  be 
paid  pro  rata. 

Schedule  6  f. 
Rates  per  Mile   in   Cents. 

Passenger   service    1.70  cents. 

Through   freight    2.23 

Local    freight     2.36      " 

Runs  less  than  100  miles  are  governed  by  a  special  list.  Short 
runs  are  treated  the  same  al  for  enginemen. 

Most  of  the  rates  for  firemen  are  about  five-eighths,  or  62  per 
cent,  of  the  rate  for  enginemen,  except  in  the  last  schedule,  where 
they  are  very  little  over  one-half.  The  same  comments  will  apply 
here,  on  the  bearing  of  these  rates  to  cost  of  transportation,  that 
were  made  in  article  XV,  page  450.  Generally,  overtime  arrange- 
ments are  the  same  for  firemen  as  enginemen,  being  usually  equiv- 
alent to  10  miles  an  hour  as  of  the  rate  and  classification  on  which 
they  are  employed.  Some  roads,  however,  have  a  fixed  rate,  as 
we  found  tor  enginemen  in  a  couple  of  cases.  Thus  on  the  road 
in  the  west,  where  the  engineers  received  36  and  32V.  cents  per 
hour,  we  find  that  full-rate  firemen  are  paid  22i{.  cents  per  hour 
and  junior  firemen  (first  year)  20  cents.  On  the  eastern  road  quoted, 
firemen  receive  19  cents  per  hour  in  passenger  service  and  22 
cents  in  freight.  The  methods  used  in  computing  overtime  are 
the  same  as  for  enginemen. 

The  other  items  which  were  considered  in  our  last  chapter, 
viz..  Delayed  Time.  Constructive  Mileage,  Pooling  and  Effect  of 
Speed,  need  no  further  examination  here,  as  the  same  arguments 
and  considerations  will  apply  as  well  to  the  left  hand  side  of  the 
engine  as  to  the  right.  For  ordinary  estimates  and  statements, 
we  can  take  1%  times  the  amount  paid  the  engineman  to  repre- 
sent the  wages  of  the  engine  crew  (engineman  and  fireman)  and 
use  the  rules  and  schedules  given  in  article  XV. 
Hostling  and  Turning. 
It  is  customary  in  this  country,  for  enginemen  of  incoming 
trains  to  leave  their  locomotives  on  some  designated  standing  track, 
where  the  "hostler"  or  "engine  despatcher"  takes  it  and  places  it 
successively  by  the  coal  trestle  and  water  tank  or  stand  pipe,  fill- 
ing up  the  tender,  the  ash  pit,  to  have  the  fire  cleaned,  and  over 
the  turntable  and  into  the  roundhouse.  This  proceeding  may  be 
modified  in  some  cases,  but  in  general  it  follows  the  above  schedule. 
In  taking  engines  out  of  the  house,  in  some  cases  this  is  done 
by  the  enginemen,  and  in  others  by  hostlers;  passenger  locomo- 
tives, having  definite  leaving  times,  are  more  usually  taken  out  by 
their  own  crews. 

In  many  cases  the  wages  of  hostlers  go  into  a  general  account 
of  "roundhouse  labor,"  which  includes  wiping,  inspection  andN  va- 
rious other  small  charges.  The  Railroad  Gazette  of  Feb.  19,  19W, 
however,  gave  considerable  data  on  the  various  details  of  round- 
house charges,  from  which  we  gathered  the  following  points; 
Cost  of  Hostling  per  Engine. 

An    Eastern   railroad    from 39  to  54  cents. 

A    Southern   railroad,    from    15  to  78      " 

.\  Western  railroad,  averaged   33      " 

-Another  Western  railroad,  averaged 80      " 

Thei-e  is  a  great  variation  in  these  figures,  no  doubt  depend- 
ing largely  upon  the  conditions  existing  at  different  points,  and 
the  number  of  engines  cared  for.  As  an  average,  however,  we  would 
expect  50  cents  to  cover  the  cost  of  "hostling"  a  locomotive. 

The  cost  of  turning  depends  upon  the  facilities  with  which  the 
terminal  is  equipped.  If  the  table  be  operated  by  hand,  as  in  days 
(mostly)  gone  by,  the  question  of  balancing  and  friction  of  the 
table  under  load  will  be  of  great  importance.  It  has  been  no  un- 
common thing  to  see  four  or  even  eight  men  pulling  around  an 
engine  of  great  weight  upon  an  old  table,  too  weak  for  the  load 
and  too  short  to  permit  the  locomotive  to  be  balanced  upon  it. 
When  this  is  the  case  (and  it  too  often  is)  it  is  usual  to  call 
out  the  wipers,  and  as  often  as  an  engine  must  be  turned  these 
men  drop  their  other  duties  and  man  the  bar.  The  exact  cost  of 
such  an  operation  must  depend  entirely  upon  the  number  of  en- 
gines turned  a  day,  and  the  size  of  the  gang  necessary  to  move 
the  table.  ,j 

On  the  other  hand,  turntables  equipped  with  motors  are  very 
expeditious  and  save  time  as  well  as  labor.  As  a  rule,  one  man 
is  continually  on  duty  to  manipulate  the  table,  and  when  the  num- 
ber turned  is  very  large,  requiring  rapid  work,  a  helper  is  some- 
times employed  to  "spot"  the  engines.  At  the  Chicago  avenue 
roundhouse  of  the  C.  &  N.-W.  Ry.  as  many  as  400  engines  are 
turned  a  day,  many  not  passing  into  the  house,  but  merely  turn- 
ing for  suburban  work.  It  formerly  required  four  men  continually 
on  this  table,  but  the  application  of  an  electric  motor  disposed 
of  this  gang,  and  turned  the  engines  in  less  than  one-quarter  the 
time.  In  fact,  the  motor  handled  the  engines  with  so  much  ease 
that  at  one  time,  when  repairs  were  necessary,  a  gang  of  eight 
men  were  put  on  the  table  in  order  not  to  delay  the  turning  of 
the  locomotives,  as  the  motor  had  set  a  pace  which  the  four  men 
previously  used  could  not  maintain. 

There  have  been  various  reports  on  the  cost  of  turning  loco- 
motives by  hand  and  power  made  at  different  times  to  the  rail- 
road  associations.     It   is   generally  conceded   that   the  power  turn- 
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ing  is  cheaper  if  the  number  of  engines  turned  is  hirge.  The  cost 
of  installing  a  steam,  electric  or  gasolene  motor  has  been  stated 
to  run  between  $1,000  and  $1,200, 'providing  that  electric  current 
is  available;  if  a  dynamo  and  engine  must  be  purchased  for  this 
work  it  will  double  the  above  cost.  The  Tatlow  motor,  operated 
by  air  from  the  compressed  supply  of  the  locomotive  on  the  table, 
will  cost  only  about  half  as  much,  but  if  there  is  no  engine  on 
the  table,  or  if  the  engine  be  "dead,"  the  table  must  be  turned  by 
hand. 

The  cost  of  turning  locomotives  by  power  at  six  points  on  the 
Lehigh  Valley  for  one  year  was  reported  as  follows: 

Enjjines      t Average  cost v 

Horse  power,  per  day.    Per  day.     Per  engine. 

Casolene  motor    .-.  ]  70  ?H.7S  2.22  cts. 

.-.  110  3.40         3.0!)    •• 

r>  194  3.5.1  1.83    ■• 

.->  121  3.41  2.90    •• 

.-|  40  2.91  t>..")<l    " 

Klutric    motor 2ii  140  3.99  2..S.-,    •• 

This   shows    the   cost   fairly   constant    per   day   at   about    $3. -50. 


From  the  data  given  above  it  should  be  a  simple  matter  for 
anyone  to  estimate  approximately  the  amount  which  it  is  costing 
to  turn  engines  at  a  given  point,  by  knowing  the  conditions  existing 
at  that  locality.  (yo  6e  continued.) 
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total  Weight  Car  and  Lading  Initials  |~  CAR  NUMBER 


When  transferred,  cross  out  above  and  enter  below  initials  and  number  of 
new  car,  also  total  weight  of  new  car  and  lading. 


Date  of  Way-Bill 
Billed  from 
Billed  to 


STOP   CAR 


At. 


Lading 

Final  Destination.. 

CONSIGNEE 


When  consigned  ."To   Order," 

"Lift  Bill  of  Lading."   etc.,   so  state  above. 

Roads  Routed  Over 

1                   Junction  Points  Via 
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~ 
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ROADS  VIA  
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Gross 
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Authorized 

Allowance 
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Time  Freight  on  the  Erie.* 


The  system  of  handling  and  keeping  a  record  of  the  movement 
of  fast  freight  on  the  Erie  Railroad  differs  fundamentally  from 
any  of  the  systems  previously  described  as  used  on  other  roads. 
The  principle  on  which  it  is  based  is  the  grouping  of  cars  contain- 
ing freight  of  similar  classification  from  one  point  to  another  point 
and  making  one  manifest  for  the  group  of  cars  instead  of  for  each 
car  separately.  This  simplifies  the  telegraphing  and  introduces  no 
other  complications. 

All  freight  on  this  road  is  divided  into  four  general  classifica- 
tions as  follows:     Quick  despatch,  time  freight,  continuous  move- 


Fig.     1 — Front  of    Card  Way-Bill    for    Quick   Despatch   and  Time 
Freight. 

If  only  .-jO  engines  are  turned  it  will  amount  to  about  7  cents  an 
engine — if  200  be  turned  less  than  2  cents.  Where  hand  power  is 
used,  and,  say,  three  men  are  required,  the  cost  would  probably 
be  I  or  5  cents  per  engine,  assuming  that  these  men  are  other- 
wise employed  between  turnings.  It  would  probably  not  pay  to 
install  a  power  outfit  on  less  than  .50  locomotives  turned  in  24 
hours;  for  7.5  or  more  there  is  little  doubt  as  to  the  advisability 
of  such  an  expenditure.  "Where  more  than  one  man  is  constantly 
employed  on  this  work,  to  the  exclusion  of  other  duties,  it  will  be 
a  paying  investment. 

The  estimated  costs  of  operation  per  day  of  24  hours,  based  on 
turning  250  engines,  was  given  by  a  committee  as  below: 

Electric  motor    1  without  special   dynamo  j .^3.92 

Steam    engine     4.40 

Gasolene    motor    ■"■.9."'. 

These  figures  include   labor,   fuel   or  current,   supplies  and   re- 
pairs, but  not  interest  and  depreciation. 


INSTRUCTIONS. 

ished   with  Way-Bills  for 


aded 


.    Agents  must  see  that  they  are  fu 

cars  received  on  Card  Way-Bills. 
.     Stamps  must  not  be  used  hereon    (on  either  side)  unless  authorized. 
.    When  transferred,  show  under  remarks,  date,  where,   why  and  condition 

of  freight.  '■ 

.    When    any    special    or  additional    information    must    be   shown    on    Card 

Way-Bills,  enter  same  under  Remarks. 
.     When   specially  instructed  or  classification  conditions  require  it,   Billing 

Agents  must  fill  in  below  amount  of  prepaid  or  collect. 
.    Agents   at    stop-off   stations   must   show    in    table   below    stop-off   charges 

to    be   collected   at  destination.     A\'hen    stop-off   charges  are   not  to    be 

collected  at  destination,  note  under  "Remarks"  that  stops  were  made, 

showing  dates,  etc. 
Prepaid  $ To  Collect  $ — 


Special  Collection  to  be  Made  on  this  Freight  ^n  Delivery 

Amount 

For At ^ — - 

Special  Debit  to  Receiving  Agen{,                                    $ 

REMARKS 

Conductors  will  Fill  in  below  Movement  of  Cak. 

Points  Between 


Left 

Arr'd  at 

Left 

Arr'dat 

Lett 

Arr'd  at 

Left 

Arr^dat 

Left 

Arr'd  at 

Left 

Arr'd  at 

Left 

Arr'd  at 

Left 

Arr'd  at 

Left 

Arr'd  at 


Fig.    2 — Back   of    Card    Way-Bill    for   Quick    Despatch    and   Time 
Freioht. 

ment.  and  ordinary.  Quick  despatch  freight  and  time  freight  are 
designated  under  the  generic  term  "manifest  freight."  Certain  com- 
modities are  billed  for  movement  in  certain  trains  as  shown  in 
the  freight  train  book  and  the  classification  into  quick  despatch, 
time  freight,  etc.,  is  made  on  the  basis  of  the  train  in  which  the 
commodities  are  to  be  moved.  Quick  despatch  freight  consists  of 
all  commodities  bilted  for  movement  in  trains  Nos.  77,  78,  80,  87 
and  88.  Time  freight  consists  of  all  commodities  billed  for  move- 
ment in  trains  Nos.  75.  76,  85  and  86.  Continuous  movement  freight 
consists  of  all  commodities  billed  for  movement  in  trains  Nos.  73 
and  74.  Ordinary  freight  consists  of  all  other  freight  not  billed  for 
movement  in  any  of  the  trains  specified  above. 

Trains  Nos.  77,  78,  80,  87  and  88  carrying  quick  despatch  freight 


•For  previous  time  freight  articles,  see  Sept.  8.  Great  Northern:  feept. 
29.  Southern  Railway;  Sept.  1.  Chicago  &  Xorth-Western  (Sept.  22.  Chicago 
1-reisht  Terminals)  :  August  2.5.  Atchison.  Topeka  &  S.nnta  fe.  and  Boston 
&  Maine:   August  l.S,  St.  Louis  &  San  Francisco. 
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are  fast  through  trains  between  Jersey  City,  Buffalo  and  Chicago 
in  both  directions,  making  the  run  from  Jersey  City  to  Chicago  in 
52  hours,  and  to  Buffalo  in  21  hours.  The  classification  for  train 
No.  77,  for  example,  is  as  follows:  Merchandise  cars  covered  by 
loading  orders.  From  New  York  Terminals — carloads  of  dried  fruits 
and  nuts;  import  onions  for  Cleveland  and  points  west  of  Galion. 
From  New  York  Terminals,  Newark,  Newburgh,  points  via  N.  Y., 
N.  H.  &  H.  connection  at  Maybrook,  Carboudale,  Newberry  Junc- 
tion, Blnghamton  and  points  via  Binghamton,  Rochester — carloads 
of  third-class  freight  and  higher  for  Jamestown  and  points  beyond. 
From  Marion,  Ohio. — Boat  freight  from  N.  &  W.  This  train  leaves 
Jersey  City  daily  except  Sunday  at  7.50  p.m.,  and  Port  Jervis  daily 
at  12.55  a.m.  Cars  loaded  for  this  train  are  collected  at  the  close 
of  the  day  from  the  various  freight  houses  and  piers  around  New 
York  harbor  and  ferried  to  Jersey  City,  where  the  train  is  made 
up.  This  train  picks  up  and  sets  out  merchandise  cars  at  import- 
ant points  along  the  route,  which  are  to  be  delivered  to  or  have 
been  received  from  small  stations  beyond.  It  is  run  in  sections 
when  necessary,  cars  for  points  farthest  west  being  given  prefer- 
ence in  making  up  the  first  section.  Only  air-brake  cars  are  re- 
ceived for  movement  in  this  train.  The  other  westbound  train  of 
this  class,  No.  87,  leaves  Jersey  City  at  7.05  p.m.  daily  except  Sun- 
day with  similar  classification  of  freight  for  Buffalo  and  points 
beyond  via  the  Grand  Trunk,  Michigan  Central,  Pere  Marquette 
and  the  N.  Y.,  C.  &  St.  L.  Trains  78,  80  and  88  are  eastbound 
freights  originating  at  Chicago  and  Buffalo,  and  carrying  the  same 
high-class  commodities.  They  leave  daily  after  the  closing  of  the 
freight  houses  and  arrive  in  Jersey  City  about  56  hours  later. 

The  time  freight  trains  Nos.  75,  76,  85  and  86  run  on  a  slower 
schedule  of  76  hours  from  Jersey  City  to  Chicago  and  29  hours  to 
Buffalo.  They  carry  fourth-class  carload  freight  from  New  York 
terminals,  Newark,  Newburgh,  points  via  Maybrook,  Dundee,  Bing- 
hamton and  points  via  Binghamton,  Elmlra,  Corning  and  points 
south,  and  Rochester  to  points  w.est,  and  also  certain  specified  ship- 
ments of  lower  class  freight  from  these  points.  Division  and  gen- 
eral freight  agents  at  Pittsburg,  Cleveland  and  other  important  sta- 
tions are  authorized  to  instruct  agents  to  card  waybill  for  move- 
ment in  these  trains  such  other  commodities  as  in  their  judgment 
may  be  necessary  in  emergency  cases.  All  cars  shipped  in  these 
trains  must  be  air-braked. 

Continuous  movement  trains  Nos.  73  and  74  carry  fourth  and 
fifth-class  freight  between  all  important  stations  from  Jersey  City 
to  Chicago.  They  make  the  run  between  these  two  cities  in  96 
hours.  Cars  in  these  trains  are  not  manifested.  When  necessary 
to  fill  out  any  of  these  fast  freight  trains,  cars  of  the  next  lowest 
classification  are  used,  preference  being  given  to  long  haul  ship- 
ments first. 

Twenty-six  of  the  pi'incipal  stations  on  the  road  are  authorized 
to  manifest  fast  freight  as  follows:  Akron.  Bergen,  Binghamton, 
Chicago— 51st  street,  Cleveland,  Corning,  East  Buffalo,  Elmira, 
Galion,  Griffith,  Hammond,  Hornellsville,  Huntington.  Jamestown, 
Jersey  City,  Kent,  Marion,  Meadville.  North  Judson,  Ohio  City,  Port 
Jervis.  Rochester,  Salamanca,  Susquehanna,  Suspension  Bridge  and 
Youngstown.  Each  manifest  station  numbers  its  manifests  com- 
mencing with  1  each  day.  In  telegraphing  to  the  superintendent 
of  transportation  a  record  of  these  manifests,  the  station  calling 
precedes  its  call  letters  by  the  date  of  the  month  and  follows  by 
the  number  of  the  manifest.  For  example:  The  first  manifest  re- 
ported from  Jersey  City  on  October  1  would  be  sent  l-J.C.-l,  and 
the  tenth  manifest  on  October  2  would  read  2-J.C.-10.  The  mani- 
fest covering  cars  for  the  nearest  destination  is  given  the  lowest 
number  and  manifests  for  succeeding  destinations  are  given  suc- 
cessive numbers.  For  example:  Jersey  City  forwards  freight  on 
manifests  destined  to  Binghamton,  Elmira  and  Chicago.  The  lowest 
number  would  be  given  to  the  manifest  covering  the  shipment  to 
Binghamton,  the  next  number  to  the  manifest  of  cars  to  Elmira 
and  the  highest  number  to  cars  for  Chicago.  Where  cars  are 
loaded  for  points  off  the  company's  line  they  are  manifested  under 
the  same  shipment  of  cars  to  the  junction  point.  Thus:  No.  77 
may  have  10  cars  out  of  Jersey  City  for  Huntington  and  four  cars 
to  St.  Louis  via  Huntington.  The  14  cars  would  be  covered  by  the 
same  manifest  to  Huntington. 

As  soon  as  cars  are  ready  for  movement  from  any  manifest 
station  they  are  properly  card-billed  with  the  card  bills  shown  in 
Fig.  1  and  Fig.  2.  These  bills  are  printed  on  cards  4  in.  x  9%  in., 
the  bills  for  quick  despatch  and  time  freight  cars  being  printed  on 
red  cards,  continuous  movement  freight  cars  on  green  cards  and 
ordinary  freight  cars  on  manilla  cards.  These  card  bills  accom- 
pany the  car  in  transit  and  are  delivered  by  the  conductor  to  the 
agent  at  destination.  If  the  car  is  set  out  before  reaching  destina- 
tion the  card  waybill  is  left  at  the  set  out  station  with  the  agent 
and  delivered  by  him  to  the  conductor  picking  up  the  car  on  the 
following  train. 

When  the  train  of  manifest  freight  is  ready  to  be  made  up  the 
yardmaster  or  agent  makes  out  a  manifest  form.  Fig.  3,  for  each 
consignment  of  one  or  more  cars  to  the  different  stations  on  the 
line.     These  are  numbered  consecutively  and  give  full  information 
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s'C'<ALX2|     Erie  Railroad.     Telegraph  Manifest  Freight  Report. 


OfficeRec'dfrom 


Sent  by 


Rec'd  by  Time  Rec'd 
1  mJ  TIME  FILED 


Office  sent  to  Sent  by  Rec'd  by 


To  Superintendent  of  Transportation, 

Jersey  City,  N.  J. 


From. 


.I90_ 


Train  No. 
A 


Engine  No. 

B 


Departed 

c 


For  Station 
D 


Conductor 

F 


WITH   THE    FOLLOWING   MANIFEST   FREIGHT. 


MANIFEST    NOS. 

EXCEPT  FOLLOWING  CARS  LEFT  AS  PER  CAUSE  GIVEN 

FROM     LOWEST                 TO   HIGHEST 

INITIALS                   1           CAR    NUMBERS 

CAUE 

J 

IH 

N 

0 

S 

■ 

• 

Signature, 


AGENT   OR    Y.    M. 


Fig.  4 — Form  for  Reporting   Departure  of  IVIanifest   Freight. 
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Engine  No. 
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(SHOW  TOTAL  No.) 

1- 

_Cars  of  MANIFEST  FREIGHT  taken  from  starting  point  of  this  train  were  left  at  enil  of  run,  except  as  ftllows: 
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The  following  Cars  of  MANIFEST  FREIGHT  were  "pickeil  up"  en  route,  between  starting  point  of  this  train  and  end  of  run: 
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Fig.   5 — Form  for   Reporting   Arrival   of   IVIanifest   Freight  Trains  at  Division  Points. 
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Fig.  6 — Form  for  Keeping  Permanent  Office  Record  of  Movement  of  Manifest   Freight, 
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as  to  the  car  numbers,  initials,  contents,  destination,  etc.  They  are 
made  out  in  triplicate.  One  copy  is  furnished  to  the  conductor  of  the 
train  in  which  the  cars  covered  thereby  are  to  go  forward.  The  sec- 
ond copy  is  transmitted  by  telegraph  to  the  office  of  the  superintend- 
ent of  transportation  within  one  hour  after  the  train  has  departed. 
The  third  copy  is  indorsed  with  the  train  number,  time  and  date 
cars  were  forwarded  and  sent  to  the  agent  at  destination  by  train 
mail  so  as  to  reach  him  before  the  cars  arrive  if  possible.  Separate 
manifests  are  always  made  out  for  quick  despatch  and  time  freight 
shipments  even  if  the  cars  go  forward  in  the  same  train  to  the 
same  destination.  The  conductor's  copy  of  these  manifests  accom- 
panies the  card  waybills  and  is  endorsed  by  each  conductor  on  the 
back  with  the  time  received  and  time  delivered  to  the  next  con- 
ductor taking  the  train  forward.  When  a  car  is  set  out  which  is 
only  part  of  the  manifest,  the  manifest  goes  forward  with  the  re- 
mainder of  the  cars,  the  conductor  endorsing  on  the  face  particu- 
lars of  time,  place  and  cause  of  set-out.  If  a  number  of  cars  con- 
stituting an  entire  manifest  shipment  are  set  out  the  conductor's 
blank  is  left  with  the  agent  and  properly  endorsed  with  time,  place 
and  cause  of  set-out  as  before,  the  conductor  of  the  following  train 
picking  up  the  cars  taking  the  manifest  and  delivering  it  with  the 
cars  at  destination.  The  agent  at  destination  returns  the  conduc- 
tor's copies  as  received  to  the  superintendent  of  transportation  for 
recording  and  filing. 

As  soon  as  a  train  handling  manifest  freight  has  departed  the 
yardmaster  or  agent  fills  out  the  blank,  Fig.  4,  showing  the  mani- 
fests forwarded  by  that  train  and  the  cars  left  behind,  if  any. 
When  the  manifests  run  in  consecutive  order  only  the  first  and  last 
numbers  are  given.  For  example:  From  l-J.C.-l  to  I-J.C.-IO,  or 
from  l-J.C.-l  to  1-J.C.-5,  1-J.C.-7  to  I-J.C.-IO.  If  no  manifest  freight 
is  forwarded  the  agent  writes  "None"  across  the  face  of  the  blank 
and  reports  the  departure  of  the  train  as  .usual.  One  of  these  re- 
ports is  made  after  the  departure  of  the  train  from  each  manifest 
station  along  the  route  and  serves  as  a  passing  report.  This  infor- 
mation is  telegraphed  to  the  superintendent  of  transportation  within 
an  hour'after  the  train  has  left. 

The  conductor's  manifest  freight  report.  Fig.  5,  is  used  to  re- 
port the  arrival  of  trains  at  division  points.  If  no  cars  have  been 
set  out  or  picked  up  the  conductor  writes  "None"  across  the  face 
of  the  blank  and  it  is  telegraphed  in  to  the  superintendent.  If  cars 
have  been  picked  up  or  set  out  full  information  is  given  in  the 
spaces  provided  and  telegraphed  by  the  code  letters. 

Manifest  freight  originating  at  non-manifest  stations  is  card- 
billed  on  a  red  card  and  forwarded  by  first  train  to  the  first  mani- 
fest station  and  the  agent  there  will  add  the  car  to  one  of  his 
own  manifests  or  make  out  a  new  manifest  the  same  as  if  the 
freight  originated  at  his  station.  Local  merchandise  freight  for  in- 
termediate stations  travels  in  manifest  trains  to  the  last  division 
terminal  reached  before  distribution  begins  and  is  forwarded  from 
there  in  way  trains. 

The  records  in  the  office  of  the  superintendent  of  transportation 
are  not  kept  by  means  of  a  train  board  but  are  entered  as  received 
on  large  sheets  ruled  as  in  Fig.  6.  These  sheets  are  bound  in  book 
form  for  filing.  The  sheet  shows  the  number  of  cars  in  each  mani- 
fest, manifest  number,  destination,  time  ready  tor  transit,  train  num- 
ber in  which  freight  goes  forward,  time  of  departure  and  date  of 
set-outs  and  pick-ups.  There  are  nine  columns  across  the  page  for 
recording  set-outs  and  pick-ups  for  any  one  manifest.  One  of  these 
sheets  is  used  for  recording  the  day's  movement  of  manifest  freight 
from  each  manifest  station. 

We  are  indebted  to  Mr.  C.  C.  Riley,  Superintendent  of  Trans- 
portation, for  the  data  from  which  this  article  was  prepared. 


The  Incorporation  of  Labor  Unions. 


BY   HOWARD   R.  B.WME. 

Among  the  remedies  discussed  and  advocated  by  different  pub- 
licists for  the  unrestrained  ills  of  labor  unions,  the  incorporation 
of  them  has  been  strenuously  advocated  as  protection  to  the  public 
against  the  disastrous  results  of  irresponsible  power.  The  unions 
do  not  like  the  suggestion,  and  as  the  recommendation  involves. 
of  course,  incorporation  made  compulsory  by  law.  they  argue  with 
much  force  that  such  enactments  would  mean  deprivation  of  natural 
rights  and  encroachment  upon  the  liberties  of  the  citizen.  But  if 
the  results  were,  on  the  whole,  beneficial,  the  arguments  of  the 
labor  unions  would  have  to  ,go  the  way  of  other  arguments  occa- 
sionally made  against  the  tide  of  advancing  civilization. 

At  a  recent  meeting  of  the  .American  Bar  Association,  the  presi- 
dent in  his  opening  address  announced  the  somewhat  startling  doc- 
trine that  as  civilization  advances  the  liberties  of  the  individual 
become  fewer  and  narrower.  The  learned  gentleman  illustrated  his 
meaning  by  references  to  laws  and  ordinances  which  were  unknown 
to  our  ancestors  but  are  quite  familiar  to  us.  Such  as  the  Health 
Law,  the  Game  Law.  the  Factory  Law.  the  Tenement  House  Law, 
the  Building  Code  and  that  large  body  of  unknown  and  unknowable 
municipal  ordinances,  which  a  citizen  gets  an  inkling  of,  now  and 


then,  in  the  police  court  by   the  illuminating  experience  of  a  flue 
for  unconsciously  breaking  them. 

If  a  hundred  years  ago,  all  at  once,  one  of  our  liberty-loving 
ancestors  had  been  informed,  as  we  are  daily  informed,  that  he 
couldn't  keep  his  sick  son  in  his  own  home,  that  he  couldn't  shoot 
his  own  game  on  his  own  premises,  that  he  couldn't  run  his  own 
factory  in  his  own  way,  that  he  couldn't  maintain  his  own  tene- 
ments as  he  saw  fit,  that  he  couldn't  build  on  his  own  land  as 
he  had  planned,  we  can  imagine  the  indignant  astonishment  and  the 
choleric  protest  with  which  these  prohibitions  and  limitations  upon 
his  inalienable  rights  would  be  received  by  him.  And  yet  we  in 
our  day  have  come  to  think  them  quite  right  and  to  wish  and  work 
for  even  greater,  or  at  least  further,  encroachments  upon  the  liber- 
ties of  the  individual  in  the  interest  and  for  the  welfare  of  the 
community  at  large. 

It  is  quite  true,  liberty  is  fullest  in  barbarism:  restraint  is 
greatest  in  civilization.  Strange  as  it  may  seem,  it  is  a  law  that 
liberty  recedes  as  civilization  advances.  The  converse  is  equally 
true  that  as  liberty  advances,  civilization  recedes. 

Labor  unions,  contrary  to  the  common  impression,  do  not  fur- 
nish an  exception  to  this  law.  It  is  true  that  such  bodies  originate 
strikes  and  strikes  are  generally  productive  of  that  barbaric  lib- 
erty which  enables  one  to  knock  down  another  at  will.  And  labor 
unions  are  the  result  not  of  barbarism,  but  of  a  high  degree  of 
civilization. 

But  the  excesses  of  the  unions  are  no  more  to  be  attributed  to 
civilization  than  the  ruin  wrought  by  misdirected  power  is  attrib- 
utable to  steam  or  electricity.  Like  every  other  product  of  civiliza- 
tion, full  of  power  and  energj-,  the  union  needs  care  in  handling 
and  regulation  in  operating. 

The  union  is  a  phase  of  industrial  development  which  is  neither 
to  be  ignored  nor  combated.  Like  other  combinations  it  is  a  result 
of  conditions  peculiar  to  the  times.  These  combinations  are  not 
accidental  or  adventitious.  They  are  growths,  natural  and  useful, 
from  the  soil  of  industry.  They  are  not  to  be  dreaded,  but  cultivated, 
trained  and  regulated  to  bear  their  best  fruit  for  mankind.  It  is 
no  answer  to  this,  that  they  are  not  so  worked,  or  that  they  will 
continue  to  be  not  so  worked,  for  a  long  time  to  come.  Study  and 
discussion,  aided  by  experience,  will  do  for  the  union  what  they  have 
done  for  other  means  of  elevating  mankind  and  making  more  effect- 
ive and  useful  its  energies. 

How  may  we  help  the  union  to  work  out  speedily  and  well  its 
destiny? 

This  is  the  question  we  have  got  to  answer,  sooner  or  later. 
We  may  shun  it.  but  we  cannot  escape  it.  We  may  suppress  it.  but 
it  will  not  down.  The  union  has  come  to  stay  with  us  and  we  have 
got  to  make  the  best  of  it  and  the  most  of  it.  And  when  we  do 
this,  the  union  will  rise  and  shine.  It  will  take  its  place  among  the 
factors  of  civilization,  working  out  great  results  for  us  all.  a  very 
present  help  in  time  of  trouble.  That  may  be  a  long  time  off.  but 
it  is  bound  to  come  in  the  end. 

It  is  argued  in  favor  of  compulsory  incorporation  that  all  cor- 
porations, being  creations  of  the  state,  are  subject  to  its  inspec- 
tion, and  that  if  labor  unions  be  incorporated  they  will  be  subject 
to  regulation  as  other  corporations  are,  and  to  that  publicity  of 
objects  and  operation  to  which  all  corporate  bodies  must  submit. 
Tbes°  results  might  certainly  be  expected  with  confidence  but  the 
question  still  remains  whether  the  greatest  evils  of  unions  would 
be  thereby  rooted  out  or  prevented. 

There  is  attached  to  the  union,  in  the  common  opinion,  one 
thing  which  not  only  has  no  necessary  connection  with  it.  but  is 
foreign  to  its  natural  development  and  destructive  of  its  mission. 
And  this  is  violence  attending  strikes.  The  strike  itself  is  a  use- 
ful weapon  for  defense  in  the  last  resort,  not  for  offence  at  the 
first  opportunity.  Violence  is  not  only  not  essential  to  the  success- 
ful Issue  of  the  strike,  but  is  distinctly  hostile  to  its  efficacy  and 
welfare.  Strikes  never  succeed  by  reason  of  violence  but  in  spite 
of  it.  A  strike  is  an  abrupt  and  complete  suspension  of  work  at 
the  instance  of  the  workmen,  occraring  by  reason  of  a  grievance. 
Its  effect  is  greatest  when  on  a  just  occasion  it  produces  paralysis 
of  all  operation  in  the  industry  where  it  occurs.  Its  real  power  lies 
in  its  ability  to  affect  economic  results,  not  those  foreign,  criminal 
accompaniments  which  usually  disgi-ace  the  exercise  of  the  power. 
Its  iniluence  is  greatest  when  its  cause  is  just  and  its  maintenance 
is  free  from  violence  and  crime.  A  strike  is  said  to  be  successful 
when  it  accomplishes,  in  whole  or  in  part,  a  removal  of  the  griev- 
ance it  was  instituted  to  abate.  The  influence  of  a  strike  is  not 
measiiied  by  its  success.  An  unsuccessful  strike,  justly  provoked 
and  lawfully  conducted,  is  far  more  influential  than  a  successful 
strike  unjustly  provoked  and  unlawfully  conducted,  because  it  is 
supported  by  public  opinion  and  maintained  in  a  manner  consonant 
with  industrial  development.  Such  a  strike  tells  most  powerfully 
in  time. 

The  mission  of  the  union  is  to  secure  the  highest  wage  and  the 
shortest  day  consistent  with  industrial  welfare.  Over-stepping  this 
limit,  though  possible  from  its  power,  redounds  ultimately  not  in 
good  but  in  evil  to  the  union,  because  any  disturbance  of  sound  in- 
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dustrial  conditions  operates  most  unfavorably  in  tlie  end  upon  those 
who  as  a  class  support  the  union.  In  short,  the  union  approaches  its 
greatest  success  as  it  operates  along  the  lines  of  industrial  progress 
considered  from  a  general  and  not  an   individual  standpoint. 

We  may  inquire  now  in  what  respect  would  compulsory  incor- 
poration help  the  union,  tor  if  it  he  not  for  the  union  a  help  towards 
its  real  mission,  it  is  rather  a  harm  than  a  benefit  to  any  one  else. 
The  answer  to  this  may  be  that  the  purpose  of  incorporation  is 
not  aid  to  the  union  but  protection  to  the  public.  In  other  words 
compulsory  incorporation  is  advocated  as  a  measure  to  prsvent  crime 
and  not  for  the  purpose  of  advancing  industry  or  improving  the 
condition  of  the  laboring  class.  Any  measure  really  preventing 
crime  is  doubtless  commendable  unless  it  is  so  drastic  as  to  prevent 
not  only  crime  but  progress  also. 

The  question  is  not  whether  enactments  preventing  crime  are 
salutary  but  whether  labor  union  incorporaiion  will  have  that 
effect.  Now  the  first  answtr  is  that,  historically  speaking,  incor- 
poration has  not  heretofore  been  used  for  that  purpose  but  has  been 
employed  up  to  this  time  merely  as  a  means  of  carrying  on  most 
conveniently  commercial  and  industrial  enterprises  of  various  kinds. 
Compulsory  incorporation  is  an  untried  experiment,  but  that  is  not 
conclusive  against  the  experiment  if  it  promises  well  enough  to  be 
tried. 

Incorporation  imposes,  or  may  impose,  the  duty  of  publicity 
and  fixes-or  may  fix  the  obligations  of  union  membership.  But  these 
do  not  determine  or  affect  the  unknown  quantities  that  we  are 
searching  for,  how  does  violence  originate,  what  inspires  and  directs 
it,  who  is  responsible  for  it?  Crime  is  an  individual  act.  No  uniop, 
corporate  or  incorporate,  ever  did  or  will  tolerate  formal  rules  or 
b.v-laws.  iiroviding  for  violence  in  strikes.  However  much  indi- 
viduals may  favor  it  or  do  it,  they  are  not  so  stark  mad  as  to  con- 
fess it  and  publish  it  in  the  rules  of  their  associations.  Criminals 
do  not  operate  that  v.ay. 

No  provision  that  we  are  familiar  with  in  the  corporation  stat- 
utes of  any  kind  would  tend  to  prevent  or  moderate  in  any  degree 
violence  in  strikes. 

Strikes  themselves  are  lawful.  Incorporation  therefore  would 
not  affect  them.  If  they  are  to  be  controlled,  or  regulated  by  a 
higher  power  than  the  union  itself,  it  must  be  by  statute  directly 
bearing  on  the  subject.  Whether  that  may  be  safely  attempted  is 
a  matter  for  discussion.  The  present  theory  is  rather  to  leave 
strikes  to  be  regulated  by  the  union  under  the  restraint  of  intelli- 
gent public  opinion.  What  amendment  to  this  doctrine  may  be 
required  in  the  interest  of  the  general  public  time  alone  can  tell. 
But  whatever  else  may  be  useful  or  necessary,  it  seems  reasonably 
clear  that  compulsory  incorporation  of  the  union  in  itself  can  be  of 
no  value  or  force  in  preventing  or  diminishing  those  excesses  of 
improvidence  or  those  acts  of  violence  which  accompany  most  strikes 
and  deal  such  deadly  blows  to  the  cause  of  labor. 


Sentiment    in    Favor  of   Federal    Rate   Regulation.* 


RY   CHESTER  AUTHOR   LEGG. 

Realizing  that  the  action  of  the  Senate  in  pigeon-holing  the 
Esch-Townsend  bill  to  'extend  the  powers  of  the  Interstate  Com- 
merce Commission,  but  arrested  and  did  not  kill  this  movement 
and  anticipating  an  even  more  urgent  demand  for  the  proposed 
legislation  in  the  coming  session,  as  a  representative  of  the  Trail- 
script  I  traveled  throughout  that  section  of  the  country  where  the 
movement  seemed  strongest,  to  study  at  first  hand  the  complaints 
of  the  public  and  the  replies  of  the  railroad  officials.  Starting  at 
Buffalo  and  Pittsburg  as  the  eastern  termini,  I  worked  westward 
to  the  cities  on  the  Missouri  river,  then  north  to  St.  Paul  and  Min- 
neapolis and  back  through  Wisconsin  to  Chicago.  At  every  place 
I  called  upon  the  representative  shippers,  large  and  small,  of  grain, 
coal,  lumber,  food  supplies,  etc.,  and  heard  from  them  their  sev- 
eral complaints.  At  the  same  time,  desiring  to  see  both  sides,  I 
called  upon  and  talked  over  the  whole  problem  with  the  men  who 
control  the  traffic  policy  upon  every  large  system  of  railroad  travers- 
ing that  vast  area  of  territory.  In  every  place  it  was  the  facts 
as  to  the  local  situation  which  alone  interested  me,  as  I  feel  that 
the  national  demand  for  this  legislation  is  but  the  sum  total  of 
the  sentiment  which  prevails  in  each  locality  throughout  the  coun- 
try. Starting  out  as  I  did  in  ignorance  of  the  extent  and  basis 
of  the  movement,  I  was  not  in  complete  sympathy  with  its  prog- 
ress, but,  after  considerable  thought  and  observation  of  the  prob- 
lem at  first  hand,  familiar  as  I  am  with  its  virtues  as  demonstrated 
by  shippers   who  by   hard  experience  have  come  to  learn  the  im- 


*This  article  is  reprinted  from  the  Boston  Transcript.  Mr.  Legg  has 
evidently  hfd  personal  interviews  with  large  numbers  both  of  shippers  and 
railroad  officers,  and  his  work  appears  to  have  been  done  with  the  deter- 
mination to  present  the  facts  fairly.  He  concludes  that  the  movement  for 
the  regulation  of  railroad  rates  by  the  Federal  government  is  favored  by 
nine-tenths  of  the  shippers  in  the  western  cities,  and  that  what  they  say  and 
do  is  sincere  :  that  is,  that  they  are  not  animated  by  an  anti-railroad  feeling. 
Mr.  Legg  writes  from  an  eastern  standpoint,  and  as  he  evidently  has  done 
his  work  with  care,  and  insight,  his  statement  of  facts  constitutes  perhaps 
the  most  accurate  and  useful  summary  that  has  been  made  In  connection 
with  this  subject. 


potency  of  the  Commission  as  now  constituted  and  familiar,  too, 
with  the  lurid  pictures  which  the  railroad  officials  with  practical 
unanimity  paint  of  its  dangers,  I  am  thoroughly  convinced  of  the 
justice,  necessity  and  practicability  of  the  proposed  Federal  control 
of  railroad  rates. 

One  thought  struck  me  time  and  again  throughout  my  trip: 
the  great  interest  the  shippers  are  taking  in  the  question  and  the 
comparatively  small  interest  the  consumer  feels  in  it,  although  he 
is  the  one  primarily  interested.  The  movement  among  the  shippers 
and  their  organizations,  however,  is  intense  and  this  is  particularly 
true  the  farther  west  one  goes.  The  appeals  of  the  President,  the 
Industrial  Commission  and  the  Interstate  Commerce  Commission 
have  met  a  hearty  response  in  the  petitions  of  about  300  of  the 
leading  commercial  and  industrial  associations  in  the  country,  com- 
prising about  1,000.000  shippers  and  receivers  of  goods. 

The  composition  of  this  great  movement  must  also  be  under- 
stood to  be  appreciated.  When  one  railroad  president  was  asked 
a  few  months  ago  how  he  accounted  for  the  popularity  of  the  move- 
ment, he  replied,  "Oh!  free  lunches  are  always  popular."  I  should 
like  to  say  that  if  that  gentleman  or  any  other  is  laboring  under 
the  hallucination  that  it  is  the  "free  lunch,"  or  "hordes  of  dis- 
content" who  are  supporting  this  demand,  he  is  making  a  great 
mistake.  It  has  behind  it  the  solid,  conservative  business  men  and 
bu.siness  organizations,  boards  of  trade,  etc.,  in  all  parts  of  the  coun- 
try. Among  all  the  men  I  met  and  talked  with,  I  did  not  find  one 
who  was  actuated  in  his  support  of  the  President's  idea  by  a  feel- 
ing of  hostility  to  the  railroads.  I  appreciate  that  there  are  many 
people  especially  among  the  farming  element  in  the  west  who  are 
not  disposed  to  deal  at  all  times  fairly  with  the  railroads,  but  this 
movement  is  not  finding  its  greatest  support  from  that  class.  On 
the  other  hand,  are  the  railroad  officials  as  sympathetic  with  the 
position  of  the  people?  1  must  admit  I  did  not  find  it  so  as  a  gen- 
eral proposition.  In  Vol.  I,  page  234,  of  the  recent  hearings  be- 
fore the  Senate  Interstate  Commerce  Committee,  Milton  H.  Smith, 
President  of  the  Louisville  &  Nashville  Railroad,  says:  "The  pres- 
ent agitation  has  been  largely  prompted  and  promoted  by  a  de- 
partment of  the  Government,  aided  by  persons  who  gain  a  liveli- 
hood by  agitation — by  striving  to  create  friction  between  the  car- 
riers and  their  patrons,  in  doing  which  they  have  not  hesitated, 
in  some  instances  ignorantly,  to  disseminate  erroneous  information. 
Many,  perhaps,  most  of  the  petitions  presented,  or  filed  before  the 
Congressional  committees  are  fakes,"  etc.  This  scathing  criticism 
of  the  present  movement  may  be  merely  the  expression  of  Mr. 
Smith's  individual  opinion,  but  in  its  general  tenor  it  represents,  I 
fully  believe,  the  attitude  of  many  railroad  officials  of  the  country. 
The  next  feeling  that  dawns  upon  one  in  his  study  of  traffic 
problems  is  their  immensity — their  complexity.  As  one  prominent 
merchant  in  St.  Louis  expressed  it,  "Any  man  who  starts  out  to 
master  the  details  of  freight  rates  and  freight  traffic  will  be  in  the 
Insane  asylum  before  he  gets  fairly  started."  The  extent  of  the 
conflicting  interests  is  something  appalling.  Let  me  give  a  simple 
illustration:  The  miller  wants  the  rates  upon  wheat  to  be  high 
so  as  to  keep  the  wheat  in  this  country.  The  producer  and  shipper 
of  wheat  wants  it  low  so  as  to  allow  them  to  reach  out  in  com- 
petition with  the  other  wheat-growing  countries  of  the  world.  This 
problem  of  the  relation  between  the  rates  on  wheat  and  flour  has 
been  an  unending  source  of  worry  to  the  traffic  official  upon  the 
western  and  northwestern  roads.  The  same  holds  true  of  the  rela- 
tive rates  between  cattle  and  dressed  beef  and  many  other  illustra- 
tions could  be  given.  Then  there  is  the  problem  of  rate  adjust- 
ment between  cities  and  between  the  markets  which  all  of  those 
cities  mtist,  or  declare  they  must,  reach.  Another  source  of  anxiety 
to  the  traffic  man  is  the  constant  rise  of  entirely  new  industries 
and  products,  the  rates  of  which  must  be  adjusted  not  only  so  that 
the  latter  can  do  business,  but,  so  that  there  will  be  as  little  inter- 
ference with  some  other  competing  product  as  possible.  The  result 
is  that  the  traffic  man's  position  is  a  hard  one,  but  it  draws  to  it 
the  ablest  men  in  this  country.  One  cannot  help  thinking  as  he 
observes  the  judgment,  the  tact  and  knowledge  required  of  the 
railroad  traffic  men  in  this  country  that  if  they  put  into  their  own 
business  the  same  energy  and  zeal  they  devote  to  the  interests  of 
our  railroads,  they  would  be  millionaires  many  times  over  in  a  few 
years.  But,  as  a  matter  of  fact  what  is  true  of  the  traffic  depart- 
ment is  true  of  every  department  of  our  railroads — in  no  other  busi- 
ness are  there  so  many  men  of  ability  and  talents  working  for  so 
little  compensation  as  upon  the  American  railroad. 

The  railroad  rate  problem  is  not  the  same  in  the  east  as  in 
the  west;  it  is  not  the  same  to  the  large  shipper  who  gives  to  the 
railroad  from  10  to  100  cars  a  day  as  to  the  man  who  ships  seldom 
and  then  in  quantities  from  a  few  hundred  pounds  to  a  carload. 
And  in  this  latter  category  I  do  not  refer  to  the  difference  in  the 
probability  of  one  getting  rebates  and  the  other  being  denied  them. 
With  the  iniquity  of  rebating  entirely  eradicated,  there  is  and 
there  always  will  be,  an  advantage  in  being  a  large  shipper.  I  mere- 
ly throw  this  out  as  a  suggestion  here  because  I  shall  have  some- 
thing definite  to  say  as  to  those  advantages  later.  If  my  analysis 
of  the  question  is  correct,  one  would  expect  to  find  the  least  sup- 
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port  of  the  movement  among  the  very  large  shippers  in  the  large 
basing  cities,  the  most  reasonable  advocates  of  national  regulation 
among  the  moderate  and  small  shippers  of  the  large  cities  and 
the  most  radical  sentiment  among  the  small  shippers  at  the  non- 
competitive points  and  even  at  Interior  competitive  points  but  away 
from  the  large  cities.  This  generalization  I  found  to  be  absolutely 
true  in  practice.  Let  me  illustrate:  The  representatives  of  the 
United  States  Steel  Corporation,  the  International  Harvester  Com- 
pany, the  Packing  Companies,  the  Sugar  Trust  and  the  Minneapolis 
millers  are  just  as  determined  in  their  opposition  to  the  move- 
ment as  the  railroads  themselves.  And  why?  Because  they  are  get- 
ting concessions?  Not  necessarily.  They  are  large  and  prosperous, 
they  have  enjoyed  their  day  of  "favors"  and  their  rates  are  the 
result  of  conditions  in  the  past.  No  traffic  official  would  dare  raise 
a  rate  in  the  face  of  their  opposition,  whereas  they  feel  that  under 
Government  regulation  this  power  might  not  be  so  secure.  They 
feel  that  conditions  under  governmental  regulation  could  not  be  any 
better  and  they  might  be  a  great  deal  worse  for  them.  In  the 
second  class  there  stand  no  more  prominent  types  than  Mr.  B.  A. 
Eckhart  and  Mr.  E.  S.  Conway,  both  of  Chicago,  men  of  light  and 
leading  in  that  city  and  each  firm  in  his  conviction  as  to  the  jus- 
tice of  the  proposed  legislation.  In  the  third  class  the  number 
is  too  numerous  to  pick  individuals. 

In  every  city  I  visited,  with  one  or  two  exceptions,  I  found 
in  their  commercial  bodies  some  such  division  of  opinion  as  this; 
about  10  per  cent,  of  the  members — those  who  control  the  vast  com- 
petitive tonnage  of  that  place — are  opposed  to  the  movement,  and 
are  perfectly  well  satisfied  with  conditions  as  they  stand;  then 
probably  20  per  cent.,  composed  largely  of  professional  men  and 
men  who  are  not  active  in  the  organization,  are  absolutely  indif- 
ferent; but  the  remaining  70  per  cent.,  composed  of  the  shippers 
who  ship  in  but  small  quantities  ranging  from  several  hundred 
pounds  to  several  cars  a  day,  are  enthusiastic  in  their  support  of 
the  movement.  This  but  applies  to  the  cities.  Away  from  the 
large  cities,  it  appears  to  me  that  all  the  elements  are  merged  into 
the  last. 

And  there  is  a  reason  for  this  division.  Leaving  out  the  ques- 
tion of  concessions,  rebates  and  the  like,  the  large  shipper  comes 
into  close  touch  with  the  railroad  officials.  The  traffic  men  call 
upon  him  and  see  that  he  is  satisfied,  and  when  he  is  not  it  is  a 
simple  matter  for  him  to  arrange  an  audience  with  the  head  of 
the  traffic  department,  where  his  complaint  is  usually  remedied 
without  delay.  A  single  illustration  occurs  to  me.  In  a  western 
city,  I  called  upon  a  large  manufacturer  who  had  been  drawing 
his  raw  material  from  a  certain  section  of  the  country  for  many 
years.  But,  gradually  the  supply  of  raw  materials  there  was  near- 
ing  exhaustion  and  he  was  forced  to  go  several  hundred  miles  far- 
ther away  for  it.  He  could  not  move  his  expensive  plant;  he  could 
not  afford  to  pay  a  higher  rate  upon  his  raw  materials  than  formerly. 
He  went  to  Chicago,  saw  the  Vice-President  of  the  entire  system 
and  came  home  with  the  rate  upon  his  raw  material  properly 
adjusted.  As  he  told  me,  "When  I  get  such  treatment  as  that  why 
should  I  favor  a  change?"  And  then  the  large  shipper  gets  a  quicker 
settlement  of  his  claims  than  his  smaller  competitor,  his  car- 
service  is  more  often  refunded,  his  shipments  when  In  car-loads 
are  more  speedily  "set" — all  of  which  to  say  nothing  of  secret  rates, 
elevator  charges,  industrial  road  proportions  and  the  like  influence 
him  to  discourage  any  movement  which  will  deprive  him  of  such 
advantages.  On  the  other  hand,  the  small  shipper  as  a  general 
rule  never  sees  an  official  except  the  local  agent,  who  has  no  more 
authority  usually  to  remedy  rate  matters  than  the  shipper  himself. 
When  the  big  shipper  expects  a  large  consignment  of  goods  and 
they  have  not  arrived,  the  receiving  agent  will  often  "wire"  all 
over  the  system  to  hurry  them  along.  When  the  small  shipper  asks 
a  similar  privilege  he  is  told  he  must  write  the  agent  at  the  for- 
warding station  as  it  is  against  the  rules  for  the  receiving  agent 
to  trace  shipments.  No  "midnight"  tariffs  are  made  for  him  and 
most  often  he  ships  without  knowing  what  the  rate  really  is.  I 
bring  this  out  to  show  that  aside  from  anything  illegal,  there 
are  many  apparent  reasons  why  a  large  shipper  in  a  favored  town 
should  oppose  the  establishment  of  some  form  of  Federal  control 
of  rates  and  there  are  many  reasons  why  the  smaller  shipper  sees 
in  it  his  only  chance  of  justice. 

The  sentiment  is  often  expressed  by  railroad  men  that  we 
have  enough  law  now  to  correct  all  the  abuses  of  railroad  manage- 
ment, and  that  under  the  influence  of  the  Elkins  law  and  the  in- 
junction of  the  United  States  Court,  rebates  and  discriminations 
are  things  of  the  past.  This  is  but  an  effort  to  befog  the  issue. 
If  I  judge  the  sentiment  of  the  people  correctly,  they  are  not  in- 
terested primarily  in  rebates,  or  extortionate  terminal,  industrial 
and  elevation  charges.  I  say  they  are  not  interested  primarily  in 
these  but  in  the  rates  and  their  relative  adjustment.  It  is  the  rail- 
roads who  are  making  such  an  outcry  upon  these  abuses  because 
it  affects  them  directly.  In  fact,  many  a  shipper  told  me  that  the 
more  rebates  there  were  the  better  he  liked  it.  The  Elkins  law 
was  an  out  and  out  railroad  measure  and  it  was  cleverly  used  to 
side-track  other  legislation  looking  to  the  control  over  the  rates  by 


the  Federal  Commission.  If  all  the  rebates,  discriminations,  ex- 
tortionate charges  for  switching  and  elevation,  etc.,  were  completely 
eradicated,  the  people  would  still  demand  this  legislation.  The 
people  feel  that  now  that  competition  is  gone  in  railroad  man- 
agement, the  great  corrective  influence  has  been  removed.  They 
see,  or^  at  least  firmly  believe  they  see,  five  or  six  men,  controlling 
75  per  cent,  of  the  railroad  mileage  of  the  country,  sitting  in  New 
York  and  dictating  how  much  the  shipper  and  the  consumer  shall 
pay  for  everything  he  receives  and  ships. 

That  the  real  crux  of  the  question  with  the  people  was  not 
rebates,  etc.,  but  was  rather  a  protest  against  the  arbitrary  power 
which  now,  competition  being  at  end,  our  traffic  officials  can  exer- 
cise, was  forcibly  illustrated  by  a  western  shipper  with  whom  I 
talked.  He  said  that  he  wanted  to  get  hogs  from  a  certain  place 
and  he  went  to  the  traffic  officials  of  a  certain  line  to  arrange  it. 
"Oh!  we  cannot  let  you  draw  any  hogs  from  there,"  said  the  official. 
"Why  not?"  the  shipper  asked.  "Well  we  have  to  draw  the  line 
somewhere  and  we  might  just  as  well  draw  it  right  here."  Is  it 
any  wonder  that  that  shipper  went  away  denouncing  the  system 
which  could  give  men  such  power?  Another  illustration:  The 
Frisco  system  has  within  a  few  years,  got  control  of  the  C.  &  E.  I. 
with  its  extensive  coal  interests  in  Illinois.  Upon  its  main  line 
in  Missouri  there  are  also  great  coal  interests  which  have  always 
supplied  the  market  of  St.  Louis.  Since  the  absorption  of  the  C. 
&  E.  I.  the  officials,  for  reasons  which  appear  good  to  them,  have 
practically  forbidden  the  Missouri  coal  operators  to  market  their 
coal  in  St.  Louis,  in  order  to  open  that  city  to  the  Illinois  coal. 
As  a  traffic  official  of  that  system  told  me  in  his  explanation  of 
this  situation,  "We  can  handle  the  Illinois  coal  into  St.  Louis  at 
a  less  cost  and  so  we  ai'e  forcing  the  Missouri  operator  to  seek  his 
market  in  Memphis,  Kansas  City  and  the  west." 

I  sat  down  with  a  general  freight  agent  one  afternoon  before 
a  large  map  of  his  system.  One  of  the  shippers  in  that  place  had 
complained  that  the  rates  for  a  certain  distance  in  one  state  were 
so  much  greater  than  the  rates  for  a  corresponding  distance  in 
another  state  over  the  same  system.  It  was  all  over  prairie  coun- 
try, and  the  cost  of  transportation  did  not  vary  an  iota.  I  located 
the  places  upon  the  map  before  us  and  asked  the  official  why  there 
was  such  a  variance.  Without  a  moment's  hesitation  he  replied, 
"W'ell,  I  can  get  that  higher  rate  in  the  one  instance  and  I  can't 
get  it  in  the  other."  I  cite  these  illustrations  of  many  that  occur 
to  me  to  try  and  show  that  the  real  demand  of  the  shippers  is 
not  against  rebates  per  se,  but  against  the  power  which  a  few  men 
who  control  our  railroad  system  have  of  dictating  the  character  and 
extent  of  the  industry  in  every  section  of  the  country. 

This,  then,  is  the  real  demand  of  the  shipper:  that  there  be 
some  impartial  body  before  which  he  can  lay  his  complaint,  which 
body  after  a  full  and  fair  hearing  of  both  sides  shall  have  the 
power  to  decide  what  is  a  reasonable  charge  for  the  carrier  to 
exact  for  the  service  complained  of.  What  are  the  answers  which 
the  carriers  make  to  the  establishment  of  such  a  body?  They  are 
the  same  from  one  end  of  the  country  to  the  other.  In  fact,  with 
all  due  respect  to  the  railroad  officials  I  met,  and  they  are  the 
most  affable  and  courteous  of  men,  their  arguments  impressed  me 
as  if  they  had  all  been  in  conference  together  and  had  been  told  to 
say  so  and  so.  Their  general  line  of  argument  was  identical  and 
almost  so  in  sequence. 

The  first  argument  that  is  put  forth  is  that  the  railroads  should 
have  the  same  freedom  of  action  as  private  individuals  or  corpora- 
tions. Before  a  recent  convention  of  man,ufacturers,  the  President 
of  a  southern  road  said  this  legislation  was  "akin  to  the  govern- 
ment saying  to  the  manufacturers  that  they  were  charging  an  ex- 
orbitant price  for  a  product  and  must  hereafter  charge  a  lesser 
price  to  be  fixed  by  the  commission."  One  would  not  believe  until 
he  hears  from  their  own  lips  that  such  views  could  be  entertained 
by  so  intelligent  a  body  of  men  as  our  railroad  officials,  but  no 
less  than  a  score  of  them  advanced  this  as  their  strongest  argu- 
ment as  I  sat  and  talked  with  them.  Their  view  of  it  is  that  "the 
traffic  work  is  a  plain  business  proposition,"  by  which  I  under- 
stand they  mean  that  as  the  miller  charges  less  to  the  one  who 
purchases  1,000  barrels  of  flour  than  to  the  one  who  buys  ten  bar- 
rels, so  the  traffic  men  should  be  allowed  to  give  a  less  rate  to  the 
man  who  ships  100  cars  as  compared  to  the  man  who  ships  one 
car.  The  practical  application  of  principles  so  utterly  fallacious 
is  no  doubt  responsible  for  the  present  agitation.  It  has  been  a 
settled  policy  of  our  law  for  several  hundred  years  that  all  com- 
mon carriers  are  amenable  to  public  control.  It  has  been  decided 
again  and  again  by  the  highest  courts  in  the  land  that  they  are 
bound  first  to  provide  adequate  facilities;  second,  to  serve  with- 
out discrimination;  third,  to  serve  all  who  apply,  and  fourth,  to 
serve  for  reasonable  cost.  In  the  first  place,  the  business  of  trans- 
portation is  carried  on  under  special  rights  and  privileges,  includ- 
ing, among  many  others,  rights  of  way  obtained  by  the  exercise 
of  public  authority.  In  the  second  place,  railroad  transportation 
is  within  certain  limits  a  practical  monopoly,  and  in  territory  which 
competing  lines  do  not  touch  it  is  a  complete  monopoly.  If  a  mill 
is  situated  upon  a  certain  railroad  and  another  is  no  nearer  than 
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a  mile  away,  there  is  no  business  alternative  for  that  miller  but 
to  market  his  product  over  the  railroad  at  his  door.  For  these  great 
privileges  the  carrier  owes  something  to  the  public.  This  is  the 
power  of  reasonable  public  control. 

The  apprehension  is  expressed  in  many  quarters,  and  this  is 
not  confined  to  the  railroad  men  only,  that  to  clothe  the  commis- 
sion with  the  power  upon  review  to  decide  what  is  a  "reasonable 
rate,"  is  a  dangerous  innovation  and  one  certain  to  result  in  the 
disruption  of  industry  and  a  disastrous  reduction  in  railroad  earn- 
ings. To  this  it  can  be  answered  that  the  extension  of  the  powers 
of  the  Interstate  Commerce  Commission  as  contemplated  by  the 
proposed  amendment  constitutes  no  innovation  in  the  fundamental 
laws  governing  common  carriers  in  this  country.  Under  the  pro- 
posed amendment  the  Commission  and  the  people  would  only  have 
the  power  to  do  by  direct  and  practicable  action  what  they  now 
can  do  in  fact,  but  only  through  a  long  drawn-out  litigation  in 
the  courts.  Now,  when  a  rate  of  $1.25  is  complained  of  and  a 
rate  of  $1  is  declared  to  be  reasonable  by  the  Commission  who 
order  the  rate  of  $1.25  changed,  the  railroads  refuse  to  obey  the 
order.  Then  the  Commission  takes  the  appeal  and  is  sustained. 
The  railroad  reduces  its  rate  to  $1.24.  Then  the  whole  machinery 
of  the  law  must  be  set  in  motion  again  and  can  continue  until 
the  court  refuses  to  sustain  the  order  of  the  Commission.  This  need- 
less waste  of  time,  patience  and  expense  under  present  conditions 
can  be  best  borne  by  the  railroads  so  that  in  most  cases  the  rates 
in  the  above  case  as  an  illustration  would  stand  at  about  $1.20. 

The  second  argument  which  the  traffic  officials  advance  against 
the  proposed  amendment  is  that  it  will  take  from  the  carriers  the 
task  of  adjusting  rates  to  commercial  conditions,  as  they  fondly 
claim  they  do,  and  lodge  in  a  political  body  the  power  to  make 
rates  and  schedules  for  all  the  interstate  traffic  of  the  country. 
They  graphically  describe  the  impossibility  of  five  or  seven  men, 
with  no  knowledge  or  experience  in  the  occult  science  of  rate  mak- 
ing, attempting  to  do  what  now  is  a  task  for  hundreds  with  large 
experience  and  aptitude  in  the  work.  If  I  heard  one  railroad 
pi-esident  advance  this  argument  I  heard  a  half  dozen,  "We  don't 
believe  there  are  any  five  men  in  the  world  wise  enough  to  make 
the  rates  for  this  country."  Again  it  is  a  great  misfortune  that 
such  attempts  are  made  to  befog  the  issue.  Nothing  in  the  pro- 
posed legislation  can  be  construed  by  the  wildest  stretch  of  the 
imagination  as  a  desire  to  take  from  the  carrier  the  initial  power 
of  making  the  rates.  The  situation  will  remain  in  that  respect 
exactly  as  at  present.  To  be  sure,  in  many  of  the  states  the  law 
provides  that  a  rate  can  neither  be  raised  nor  lowered  without 
the  permission  of  the  State  Railroad  Commission.  The  reasons  for 
this  drastic  legislation  it  is  not  now  my  purpose  to  consider,  but, 
sufficient  to  say,  no  such  power  is  contemplated  under  the  pro- 
posed amendment  for  the  Interstate  Commerce  Commission.  The 
only  change  desired  is  one  which,  when  cases  similar  to  those 
now  going  to  the  commission  have  been  fully  considered  from  both 
sides,  will  give  that  body  the  power  to  decide  what  is  a  reason- 
able rate,  subject  always  to  an  appeal  by  either  party  to  a  higher 
court. 

The  establishment  of  any  such  power  with  the  Commission, 
the  railroad  officials  all  contend  will  prevent  that  elasticity  of  rates 
so  essential  to  the  roads  in  meeting  the  changing  demands  of  com- 
merce. Every  rate  fixed  by  the  Commission  would  be  a  maximum 
rate  and  when  the  occasion  required  it  a  rate  might  be  reduced 
to  any  point  the  road  saw  fit  and  as  easily  restored.  Personally 
I  never  heard  that  rates  had  to  be  raised  higher  than  what  is 
reasonable  in  order  to  satisfy  some  emergency. 

Another  stock  argument  of  those  who  oppose  the  new  legisla- 
tion is  that  it  can  but  result  in  a  distance,  or  mileage,  basis  of 
rates  which,  it  is  asserted,  would  be  disastrous  to  the  industrial 
interests  of  the  country.  This  fear  is  expressed  by  no  less  eminent 
an  authority  than  Professor  Hugo  Meyer,  who  says:  "The  conflicts 
of  interests  between  rival  producing  regions,  manufacturing  centers 
and  trading  centers  are  so  fierce  that  no  Government  that  permits 
itself  to  he  drawn  into  them  can  stand  up  under  the  sectional  feel- 
ing thus  aroused,  unless  that  Government  shall  settle  those  con- 
flicts upon  some  hard  and  fast  mechanical  basis  which  permits 
no  exercise  of  judgment  or  discretion."  "These  doctrines  result 
in  rates  being  made  upon  a  mileage  basis."  In  this  fear  it  is  not 
possible  for  me  to  share.  What  prevents  the  Commission  after 
hearing  the  complaints  presented  to  it  from  deciding  the  reason- 
ableness of  a  rate  according  to  the  existing  commercial  conditions 
in  the  same  way  that  now  the  traffic  official  decides  it?  The  only 
difference,  it  appears  to  me,  would  be  that  whereas  the  latter  de- 
cides it  so  far  in  the  interests  of  the  people  as  is  consistent  with 
the  largest  revenue  to  his  road,  the  Commission  would  be  disposed 
to  look  at  all  interests — carriers  and  patrons  as  well.  This  has 
been  true  also  in  actual  practice.  The  people  of  Spokane,  Wash- 
ington, complained  that  the  rate  from  St.  Paul  to  that  city  was 
a  combination  of  the  rates  to  Seattle  plus  the  local  rate  back  to 
Spokane.  In  deciding  this  case  the  Commission  was  not  disposed 
to  determine  the  rate  to  Spokane  upon  a  mileage  basis,  but,  recog- 
nizing the  water  competition  at  Seattle,  upheld  the  existing  rate 
to  Spokane.     In  many  other  cases  that  could  be  mentioned,  especial- 


ly in  the  questions  of  differentials  between  ports  and  cities,  the 
Commission  has  shown  the  same"  tendency  to  look  to  commercial 
conditions  forming  the  basis  of  the  rates  complained  of  as  a  traffic 
official  would  do.  Why,  with  its  added  power,  should  it  consider 
them  differently? 

The  statement  so  often  made  by  railroad  men  and  more  often 
repeated  that  the  railroad  freight  rates  in  the  United  States  are 
lower  than  in  any  other  country  in  the  world,  demands  some  con- 
sideration. In  the  first  place  there  is  no  reason  why  they  should 
not  be  lower  in  the  same  way  that  passenger  rates  here  should 
Be  higher.  In  a  country  as  sparsely  settled  as  our  own,  the  amount 
of  produce  to  ship  is  large,  whereas  the  number  of  persons  to 
transport  is  small.  This  condition  is  exactly  reversed  in  Europe. 
The  denser  the  traffic  the  lower  the  operation  cost,  and  there  should 
be  a  naturally  lower  freight  charge  here  than  in  Europe.  The  first 
obstacle,  however,  in  the  way  of  a  satisfactory  comparison  of  rates 
here  and  abroad,  is  a  standard  of  comparison.  I  was  very  careful 
to  inquire  throughout  my  investigation  both  of  the  traffic  officials 
and  shippers  their  opinion  as  to  the  reliability  of  the  "per  ton  per 
mile"  standard  and  the  great  majority  were  convinced  that  it  was 
entirely  unreliable.  The  nature  of  the  traffic,  whether  local  or 
through  shipments,  high  or  low  in  classification  and  many  other 
factors  will  affect  the  "per  ton  per  mile"  figures  without  the  slight- 
est change  in  the  rates.  It  is  merely  an  average  upon  all  the  traffic 
carried,  both  local  and  through  freight,  carload  and  less  than  car- 
load, and  is  obtained  by  dividing  the  gross  freight  earnings  by 
the  "ton-mileage"  without  the  slightest  regard  to  rates. 

The  per  ton  per  mile  rate  is  then  no  satisfactory  standard  of 
comparison.  Again  the  rates  in  Europe,  and  particularly  in  Eng- 
land, include  both  the  collection  and  delivery  of  the  goods — services 
which  in  this  country  are  rendered  by  the  shipper  and  consignee. 
But,  more  important  still,  the  railroad  earnings  there  are  figured 
upon  a  capitalization  ranging  from  $200,000  to  $300,000  per  mile 
whereas  in  this  country  the  capitalization  by  the  most  conserva- 
tive estimate  is  not  over  $65,000  a  mile.  And  again  although  as 
the  statistics  show  the  rate  per  ton  per  mile  in  this  country  is 
about  seven  to  eight  mills  and  in  England  about  two  cents,  yet 
the  average  haul  of  freight  in  the  United  States  is  about  240 
miles,  whereas  in  England  it  is  only  25  miles.  And  as  Mr.  J.  H. 
Call  points  out  (p.  2711  of  the  recent  Interstate  Commerce  Com- 
mittee report),  the  cost  upon  all  lines  of  railroads  in  the  United 
States  for  25  miles  is  over  five  cents  a  ton  mile,  or,  more  than 
twice  as  high  as  it  is  in  England  when  you  base  it  upon  the  aver- 
age English  haul.  Again  it  should  be  borne  in  mind  that  the  bulk 
of  our  traffic  is  raw  materials,  about  5l7i„  per  cent,  being  the 
product  of  the  mines,  IIV,,,  per  cent,  of  the  forests,  and  9Vi„  per 
cent,  of  the  fields;  the  manufactured  or  finished  product,  which 
is  the  most  expensive  to  handle,  comprising  but  W/^„  per  cent, 
of  the  traffic;  these  figures  are  practically  reversed  in  Europe  and 
therefore  any  rate  per  ton  mile  figures  would  give  an  erroneous 
impression  when  compared  to  such  a  figure  in  the  United  States. 
It  might  also  be  added  that  in  European  countries  the  railroads 
are  required  to  carry  the  mails  and  other  Government  property 
and  to  transport  Government  officials  and  employees  free  of  charge. 
For  the  first  service  in  the  United  States  the  railroads  surely  are 
paid  none  too  small  and  are  prohibited  from  doing  the  latter  by 
a  national  statute.  Again,  although  it  is  strenuously  contended 
that  wages  are  higher  in  the  United  States  than  in  Europe,  the 
fact  must  not  be  overlooked  that  while  in  this  country  there  are 
five  employees  to  the  mile  at  a  cost  of  $2,625  per  year,  in  the 
United  Kingdom  there  are  IS  per  mile  costing  $6,000  per  year, 
and  in  Russia  15  at  a  cost  of  $4,620  per  year.  I  have  gone  into 
this  subject  at  length  for  the  single  purpose  of  showing  how  haz- 
ardous at  present  is  any  extensive  comparison  of  railroad  rates  in 
this  country  and  in  Europe. 

In  my  talks  with  the  railroad  officials  they  never  failed  to 
speak  in  a  vein  of  censure  of  the  ungratefulness  of  the  people  sup- 
porting this  movement  in  that  they  wished  now  to  deny  to  those 
who  had  so  self-sacrificingly  jeopardized  their  fortunes  in  the  pro- 
jection of  our  railroads  so  far  in  the  advance  of  civilization  the 
rewards  of  the  game.  If  such  an  opinion  is  honestly  entertained 
I  am  sure  that  it  is  erroneous.  In  the  first  place  a  careful  study 
of  the  situation  will  soon  convince  one  that  the  "valiant  souls" 
who  so  jeopardized  their  fortunes  are  not  now  in  control  or  in 
possession  of  our  railroads.  In  the  case  of  almost  every  large  system 
in  the  west,  with  one  or  two  exceptions,  such  as  the  Great  North- 
ern Railroad,  by  a  process  of  bankruptcy  and  reorganization,  the 
railroads  have  gone  out  of  the  hands  of  the  original  investors  and 
into  the  hands  of  the  "philanthropists"  who  now  control  them.  In 
the  second  place,  the  railroads  were  built  into  the  west  not  so 
much  to  help  future  generations  and  develop  the  country  as  to 
secure  the  immense  land  grants,  with  the  invaluable  deposits  of 
coal  and  iron  and  the  forests,  and  to  saddle  upon  the  public  a 
greatly  inflated  issue  of  stocks  and  bonds.  But,  even  at  that,  the 
alarm  which  the  railroads  have  consistently  tried  to  inspire  in 
the  minds  of  the  investors  is  unfounded.  The  people  want  to  deal 
fairly  with  the  railroads;  all  they  ask  is  that  the  railroads  deal 
fairly  with  them. 
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Heavy     Ten-Wheel      Passenger      Locomotive    for    the     Delaware, 
Lackawanna  &  Western  R.  R. 

The  American  Locomotive  Co.  lias  recently  built  five  exceed- 
ingly heavy  ten-wheeled  (4-6-0)  passenger  locomotives  at  the  Schenec- 
tady works  for  the  Delaware,  Lackawanna  &  Western  R.  R.  The 
main  interest  in  these  engines  centers  about  the  fact  that  they  are, 
we  believe,  the  most  powerful  of  the  type  that  have  ever  been  built 
for  passenger  service.  At  least  we  have  no  record  of  any  with 
a  tractive  power  as  high  as  35,100  lbs.  The  wheels,  too,  are  large 
for  a  wide  firebox,  being  69  in.  in  diameter. 

The  total   weight  is  201,000  lbs,,  which  is  2,000  lbs.  more  than 


It  has  been  found  that,  with  the  wide  fireboxes,  the  weight  of 
the  bed  of  coal  is  apt  to  cause  them  to  sag.  In  order  to  prevent  too 
great  a  deflection  the  auxiliary  supports  shown  at  A  are  attached 
to  the  frames.  They  consist  of  an  arch  reaching  across  from  one 
frame  to  the  other  with  the  upright  pieces  B  fastened  to  the  center. 
These  latter  rise  to  within  %  in.  of  the  bottom  of  the  grate 
frame.  This  permits  a  drop  equal  to  the  amount  of  the  clearance 
and  prevents  it  from  becoming  any  more.  The  reason  why  the  sup- 
ports are  not  carried  up  against  the  frame  in  the  fii-st  place  is 
because  it  is  necessary  that  some  buckle  should  be  allowed  the 
grates  under  the  action  of  the  heat.  If  the  supports  held  the  frames 
so  that  they  could  not  come  down,  the  latter  would  be  apt  to  go 


Heavy   Ten-Wheel    Passenger    Locomotive   for  the    Delaware,    Lackawanna    &    Western. 


that  of  engines  of  the  same  type  in  use  on  the  Lehigh  Valley  R.  R. 
Other  locomotives  have  been  built  of  greater  tractive  effort  but  the 
weight  of  this  engine  is  notably  small  for  this  effort.  In  appear- 
ance the  arrangement  of  the  injectors  upon  the  side  of  the  boiler 
seems  to  involve  a  complication  and  network  of  piping;  but,  if  pains 
are  taken  to  follow  the  runs  from  the  dome  to  the  check,  it  will 
be  found  that  the  complication  is  more  in  appearance  than  reality. 
Among  the  details  of  construction,  that  of  furnishing  an  auxiliary 
support  to  the  grates  is  unique  and  peculiar  to  the  road. 
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up,  either  at  the  center  or  at  the  ends  where  they  would  lift  away 
from  the  regular  brackets  and  thus  create  a  troublesome  condition 
of  affairs.  This  method  overcomes  that  difficulty  and  after  the 
settlement  of  %  in.'  has  taken  place  the  grates  are  held  firmly  in 
position. 

The  following  are  the  principal  dimensions  of  this  engine: 

rylinder     diameter     \i'2Vi  In. 

Piston    stroke    2H  " 

Wbeelbase,  total   ;:.">  (t.  6  In. 

Wheel  base,  driving 14  ft.  4  '* 

Weight,  in  worliing  order   201,000  lbs. 

Weight,   on  driving  wheels    154,000    " 

W'eigbt.  of  engine  and  tender  321,000    " 

Tractive    power    35,100    " 

Heating  surface,  tubes   3,156.3  sq.  ft. 

"  firebox     221.7 

total    3,378.0      " 

Grate    area    94.8      " 

Axles,  main  driving  journal,  diameter.  .  .10  in. ;  length.  .  .13  in. 

truck  journal,  diameter,  .evi  in. ;  length 12  •■ 

"      tender,  journal,   diameter.  .5  in.  ;  length 9  " 

Boiler,    type    iStraiglit  top. 

'■'       outside  diameter,   first   ring    75%  in. 

"       thickness,  crown,  back  and  side  sheets %-in. 

"       thickness,   shell   sheets 13/16-ln. 

"       thickness,  tube  sheets  %-in. 

"       thickness,  water  spaces 4  iu. 

"       type  of  crown  staying.' Radial 

steam  pressure    215  lbs. 

Tubes — No 398  ;  length 15  ft.  3  in. ;  diameter. .  .2  in. 

Valves,  travel    oVj   " 

lap   (steam) 1  iu. ;    (exhaust)    . .  .  .1/16-in.  &  1/32-in. 

lead  in  full  gear   1/lB-in. 

Wheels,  driving,  diameter   69  in.  ;  truck 33  in. 

The  engine  is  equipped  with  the  Westinghouse-American  high- 
speed brake  applied  to  both  the  driving  and  forward  truck  wheels. 
The  tender  has  a  steel  frame  built  up  of  10-in.  channels  and  plates 
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Details  of  Frame  Cross-Braces  and  Grate  Bearing-Bar  Supports — 
D.,  L.  &  W.  10-Wheel  Locomotive. 


Location  of  Frame  Cross-Braces  and  Arrangement  of  Grate  Bear- 
ing-Bar Supports  as  Applied  to  the   Heavy  Ten-Wheel   D.,   L. 
&   W.   Locomotive. 
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and  is  fitted  with  the  D.,  b.  &  W.  hood  at  the  front  end.  The  ca- 
pacity of  the  tank  is  6,000  gallons  of  water,  while  10  tons  of  coal 
can  be  carried  in  the  fuel  space. 


Improvements  at  the  Moncton  Shops  of  the  Intercolonial   Railway 
of   Canada. 


The  Intercolonial  Railway  of  Canada  is  preparing  plans  for 
new  locomotive  shops,  which  are  to  be  erected  at  Moncton,  N.  B. 
The  cost  of  the  new  buildings  alone  it  is  estimated  will  be  up- 
ward of  $500,000.  Moncton  is  the  headquarters  for  the  Canadian 
Government  Railroads  and  most  of  the  repair  work  is  done  at 
this  point.  In  addition  to  the  Moncton  shops  other  repair  shops 
are  located  at  various  points  on  the  lines  between  Montreal  and 
Halifax,  Truro  to  the  Sidneys,  and  Moncton  to  St.  John,  as  well 
as  one  on  Prince  Edward  Island.  The  present  Moncton  shops  were 
erected  more  than  30  years  ago.  The  locomotive  department,  in 
which  is  contained  the  motion  shop,  the  machine  shop,  the  boiler 
shop,  a  brass  finishing  shop  and  a  brass  foundry,  is  all  under  one 
roof.  The  ground  floor  of  this  building  covers  an  area  of  about 
403  ft.  X  95  ft.  The  majority  of  the  machines  in  this  building  are 
of  modern  design  but  cannot  be  worked  to  advantage  owing  to 
lack  of  space.  The  present  erecting  shop  is  210  ft.  long  by  138  ft. 
wide,  and  locomotives  are  placed  on  the  pits  by  a  transfer  table 
operated  by  compressed  air  which  runs  through  the  center  of  the 
entire  length  of  the  shop.  The  proposed  new  erecting  shop  will 
be  equipped  with  a  heavy  electric  crane  and  will  be  of  modern 
construction  throughout.  The  old  roundhouse,  which  is  225  ft.  in 
diameter,  has  already  been  converted  into  an  annex  to  the  erecting 
shop  and  contains  the  tender  shop  and  a  tin  shop.  An  addition 
of  100  ft.  by  63  ft.  has  also  been  added  to  the  old  blacksmith 
shop,  which  originally  measured  156  ft.  x  54  ft.  The  furnaces  in 
this  shop  are  operated  by  under  feed  draft,  and  the  equipment, 
including  steam  hammers,  etc.,  is  of  modern  design.  The  car  shops 
have  also  been  considerably  improved  by  an  addition  of  300  ft. 
by  75  ft.  Until  recently  they  consisted  of  a  paint  shop,  500  ft. 
by  75  ft.,  and  a  freight  car  shop,  200  ft.  by  75  ft.  The  wood  work- 
ing machine  shop  which  was  a  single  story  structure  of  236  ft. 
by  75  ft.,  has  had  another  story  added  to  it  and  an  additional  250 
ft.  added  to  its  length,  making  a  first  class  car  repair  shop.  There 
are  upwards  of  6,000  panes  of  glass  in  the  building,  thus  affording 
exceptional  lighting  facilities.  In  the  upper  story  of  the  shop  the 
finer  wood  work,  such  as  cabinet  work,  etc.,  is  done.  The  heavier 
wood  working  machinery  is  on  the  ground  floor.  A  new  engine 
room  has  also  been  provided  for  this  shop  In  which  is  installed  a 
300  h.p.  Robb  cross-compound  engine  which  replaces  a  100  h.p. 
engine  formerly  used.  The  entire  plant  has  been  supplied  with 
power  from  a  number  of  old  locomotive  boilers  which  were  placed 
in  various  parts  of  the  shop.  These  have  been  replaced  by  a  new 
boiler  house  50  ft.  x  60  ft.  by  75  ft.  high,  in  which  are  installed 
four  double  Babcock  &  Wilcox  boilers.  The  present  electric  plant 
is  operated  by  two  275  h.p.  engines,  but  the  capacity  of  this  plant 
will  be  more  than  doubled.  A  Pintsch  gas  plant  and  a  large  modern 
coal  handling  and  ash  handling  plant  are  also  operated  in  connec- 
tion with  the  Moncton  shops.  The  proposed  improvements,  which 
include  the  new  locomotive  shop  and  upwards  of  $100,000  worth 
of  new  machine  tools,  are  expected  to  be  in  working  order  by  June, 
1906. 


Hydrostatic  Tests  of  Locomotive  Boilers. 


BY    GEORGE    WAGSTAFF. 
SiiDfi-visor  of  Hoilprs.  X.  Y.  C.  &  II.  li. 

Much  has  been  written  on  this  subject  by  the  Government  and 
insurance  companies.  A  great  number  of  these  writings  make  a 
distinction  between  inspection  and  hydrostatic  test  of  boilers.  The 
subject  cannot  be  divided,  as  an  inspection  without  a  test  would 
not  give  sufficient  evidence  that  the  boiler  was  substantial  to  carry 
the  pressure  assigned  to  it:  hydrostatic  test  without  inspection 
would  be  useless,  consequently  it  will  be  necessary  to  consider  in- 
spection and  hydrostatic  test  together. 

The  object  of  the  hydrostatic  test  is  to  ascertain  if  the  boiler  is 
capable  of  sustaining  some  given  pressure,  and  also  to  test  the 
joints  as  well  as  the  quality  of  workmanship. 

The  only  means  we  have  of  ascertaining  with  any  degree  of 
certainty  the  safety  of  a  boiler,  is  by  the  application  of  pressure, 
which  should  be  under  conditions  as  similar  as  practicable  to  those 
of  actual  work.  Let  a  boiler  be  ever  so  carefully  designed  and  con- 
structed according  to  the  best  knowledge  acquired  by  careful  re- 
search and  long  experience  in  the  strength  and  disposition  of  its 
materials,  and  let  every  plate  be  tested  before  it  is  put  in;  there 
will  still  remain  an  element  of  doubt  as  to  the  actual  strength 
of  the  boiler,  since  the  material  may  have  sustained  injuries  in 
the  process  of  construction  which  may  have  escaped  detection.  In 
the  case  of  a  new  boiler,  even  by  a  first-class  maker,  to  say  noth- 

*A  paper  read  at  the  September  meeting  of  the  Central  Railway  Club. 


ing  of  original  and  hidden  flaws  in  the  plates,  bars,  angle  irons 
and  castings,  there  is  always  a  possibility  of  defects  such  as  bad 
welding,  careless  riveting,  plates  burnt  in  flanging  or  cracked  in 
bending!  and  many  other  defects  that  may  be  traced  to  the  want 
of  skill  or  reckless  negligence  on  the  part  of  the  workman. 

Many  cases  of  dangerous  defects  which  the  strictest  scrutiny 
of  the  completed  boiler  would  fail  to  detect,  have  been  brought 
to  light  by  the  hydrostatic  test  combined  with  careful  inspection. 
The  following  may  be  given  as  examples:  In  a  new  boiler  the 
rivet  holes  in  some  of  the  shell  plates,  instead  of  being  about  "/i«-'n. 
in  diameter,  were  discovered  to  have  been  repunched  and  made 
1-in.  by  'V,„-in.  in  order  to  get  the  %-in.  rivets  through  the  holes 
in  the  adjoining  plate.  The  section  of  the  adjoining  plates  through 
the  line  of  rivets  was  thereby  reduced  14  or  15  per  cent,  more 
than  necessary,  and  the  strength  was  further  diminished  by  the 
presence  of  incipient  fractures  produced  by  the  reckless  use  of  the 
drift.  The  difficulty,  or  rather  impossibility,  of  keeping  the  joint 
tight  in  testing  by  hydrostatic  pressure  led  to  the  discovery  of  these 
defects  which  were  certainly  dangerous. 

In  another  case,  the  gusset  plates  of  a  boiler  were  found  to 
be  put  in  between  the  double  angle  irons  on  ends,  with  the  material 
between  the  holes  and  the  edge  of  the  plate  nearly  cut  away.  Sucb 
a  defect  would  not  be  apparent  to  the  eye,  being  completely  con- 
cealed, nor  to  the  ear  if  tested  by  sound,  yet  its  presence  was  re- 
vealed by  the  bulging  of  the  plates  on  testing  the  boiler  with  water 
pressure. 

These  two  cases  indicate  the  possible  unreliability  of  the  mere 
internal  inspection  of  a  finished  boiler,  and  show  that  boilers  should 
always  be  carefully  inspected  during  construction,  as  well  as  when 
completed  and  ready  for  work. 

The  locomotive  boiler  does  not  admit  of  anything  like  proper 
examination.  The  expense  of  removing  the  tubes  alone  would  for- 
bid a  periodical  examination  of  the  shell  of  the  boiler,  and  the 
water  spaces  around  the  firebox  are  almost  entirely  out  of  sight, 
consequently  a  thorough  examination  is  out  of  the  question.  In 
all  cases  there  is  only  one  means  of  testing  the  strength  of  the 
boiler,  and  that  is  the  application  of  pressure. 

We  would  not  consider  it  practicable  to  allow  a  boiler  to  go 
through  any  of  our  shops  for  general  repairs  without  having  a 
hydrostatic  test.  This  test  to  be  applied  before  the  boiler  is  covered 
so  that  any  defects  that  may  be  found  by  such  a  test  may  be  properly 
taken  care  of. 

When  we  consider  that  a  locomotive  boiler  is  constructed  with 
a  factor  of  safety  of  between  4  and  5,  it  would  be  impossible  to 
injure  the  boiler  in  any  way  by  testing  it  at  a  pressure  of  25  or 
even  50  per  cent,  above  its  rated  working  pressure. 

The  laws  of  the  State  of  Massachusetts  on  inspection  and  testing 
locomotive  boilers  give  the  following,  adopted  June  1,  1901,  by  the 
Board  of  Railroad  Commissioners  under  the  provisions  of  Chapter 
III,  Section  218,  Revised  Laws: 

1.  All  boilers  for  locomotives  before  going  into  service  must  be  subjected  to 

a  hydraulic  pressure  of  not  less  than  25  lbs.  per  square  inch  in  excess 
of  the  maximum  amount  to  be  carried  when  in  service,  and  in  no  cas'/ 
less  than  150  lbs.  per  square  inch. 

2.  The  water  must  be  heated  to  near  the  boiling  point. 
■<.   This  test  must  be  repeated  at  least  once  a  year. 

4.  The    Superintendent    of   Motive    Power,    Master    Mechanic    or    some   other 

proper  agent  of  the  company  will  attend  in  person.  He  will  remain 
outside  while  an  assistant  will  examine  the  firebox  from  the  inside. 

5.  A  record  of  all  tests  must  be  made,  giving  dates  and  anything  worthy  of 

mention,  and  a  report  of  the  same  must  be  made  to  the  I'.oard  on  or 
before  the  1st  day  of  February,  annually,  covering  the  preceding  calen- 
dar year. 

6.  Special   examinations  of  the  stay-bolts  of  locomotives   in  service  must   be 

made  not  less  frequently  than  once  in  three  months. 

7.  When  these   examinations   are  made,  all   the  water  must  be  drawn  from 

the  boiler,  so  that  the  vibration  of  the  sheet  may  indicate  any  unsound- 
ness of  the  stay-bolt  when  it  is  struck  with  a  hammer.  When  stay- 
bolts  are  drilled  this  test  may  be  omitted. 

8.  All   stay-bolts  applied  after  this  date,   with  the   exception  of  crown-sheet 

bolts,  and  bolts  behind  frames,  must  be  drilled  from  the  outside  I'/i  of 
an  inch  deep  and  3-16ths  of  an  inch  in  diameter. 

9.  No  locomotive  shall  continue  in  service  with  a  broken  stay-bolt  in  the  top 

row,  or  with  two  or  more  broken  bolts  contiguous  in  any  part  of  the 
firebox. 

10.  Steam    gages   must    be    tested    immediately    before    hydraulic   pressure    is 

applied,  and  must  be  tested  at  least  once  in  three  montbs  thereafter. 

11.  These  regulations  supersede  all  regulations  heretofore  made  by  the  Board. 

That  the  hydrostatic  test  is  a  convenient  method  of  testing  the 
tightness  of  the  work  on  a  new  boiler  cannot  be  gainsaid,  and  hence 
its  almost  universal  adoption,  in  conjunction  with  inspection  to 
a  greater  or  lesser  degree,  in  the  passing  of  new  work.  As  a  de- 
tector of  leakages  it  has  at  least  no  rival,  and  its  application  en- 
ables faulty  caulking  to  be  made  good  before  the  boiler  has  left 
the  works,  and  before  a  leak  has  time  to  enter  on  its  insidious 
career  of  corrosion.  It  will  be  evident  that  if  the  test  be  applied 
with  this  object  to  a  new  boiler,  the  pressure  should  range  to  some 
point  in  excess  of  the  working  load  if  such  a  test  is  to  be  of  any 
practical  value. 

The  foregoing  has  dealt  with  the  testing  of  new  work.  If  such 
stringent  means  must  be  taken  to  insure  a  good  substantial  boiler,  we 
ought  to  be  wilting  to  confess  that  it  is  necessary  to  repeat  this  opera- 
tion at  least  once  each  year,  as  a  locomotive  boiler  does  not  get  any 
younger,  but  older  and  consequently  weaker.    A  periodical  test  at  a 
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pressure  of  at  least  25  per  cent,  above  the  working  load  is  necessary 
and  practicable. 

Mr.  West  (N.  Y.,  O.  &  W.). — Reports  of  the  Hartford  Insurance 
Company  deal  almost  exclusively  with  stationary  and  other  than 
locomotive  boilers,  and  I  do  not  believe  any  such  percentages  of 
defects  would  be  found  if  the  inspection  were  made  on  locomotive 
boilers.  I  am  not  in  favor  of  Increasing  the  hydrostatic  pressure 
to  any  such  percentage  as  is  advocated  by  Mr.  Wagstaff.  I  do  not 
believe  any  man  who  has  watched  the  hydrostatic  pressure  would 
find  the  defects  in  the  same  place  as  when  tested  by  steam  and  I 
do  not  believe  that  the  strains  or  expansions  of  boilers  which  are 
due  to  a  hydrostatic  pressure  have  anything  to  do  with  a  steam 
pressure.  We  test  our  boilers  two  and  three  times;  first,  with  a 
hydrostatic  pressure;  and  frequently  we  will  find  15,  20  and  as  high 
as  40  broken  stay-bolts  after  they  are  fired  up.  The  boilers  do 
not  expand  the  same  with  cold  water  or  even  with  warm  water 
as  they  do  under  the  high  pressure  of  steam.  I  believe  25  lbs. 
above  the  working  pressure  is  sufficient  and  covers  the  requirements 
of  any  law  with  any  sense. 

Mr.  Ball  (Lake  Shore). — Mr.  West  lays  too  much  stress  on 
the  ill  effects  that  might  result  from  hydrostatic  pressures,  even 
by  going  up  as  high  as  25  per  cent,  of  the  boiler  pressure  carry- 
ing capacity.  The  boilers  that  we  are  designing  to-day  have  a 
factor  of  safety  of  from  4  to  5.  Our  boilers  I  believe  have  4i^. 
Within  the  elastic  limit  of  the  material  you  could  very  easily  sub- 
ject the  boiler  to  a  pressure  of  25  per  cent,  in  excess  of  the  work- 
ing pressure  and  not  strain  the  materials  anywhere  near  the  elastic 
limit.  It  may  be  that  25  lbs.  in  excess  of  the  working  pressure  is 
sufficient,  but  I  really  do  not  believe  there  would  be  any  harm 
or  detriment  to  the  boiler  from  using  25  per  cent.  If  thought  de- 
sirable. 

Mr.  James  (Lehigh  Valley). — It  seems  to  me  that  23  per  cent, 
hydrostatic  pressure  over  the  working  pressure  should  not  mate- 
rially injure  a  boiler.  I  feel,  however,  that  for  ordinary  working 
conditions  a  test  of  25  lbs.  excess  pressure  is  sufficient  and  in 
our  testing  of  boilers  we  carry  out  that  rule.  A  locomotive  boiler 
on  our  road  must  be  tested  yearly.  It  must  have  all  coverings 
removed,  and  when  the  test  is  made  it  is  put  under  the  closest 
scrutiny  of  the  best  boiler  inspector  we  have.  During  the  working 
of  the  locomotive  the  boiler  is  tested  every  month,  and  our  system 
of  records  is  such  that  if  it  is  not  done  the  question  is  asked, 
"why?"  In  the  matter  of  stay-bolts,  the  question  has  been  brought 
up  of  drilling  a  small  hole  as  a  matter  of  safety.  I  do  not  see 
myself  why  a  hole  Vis  in.  in  diameter  for  a  %-ln.  bolt  or  larger 
is  too  large.  It  does  not  materially  reduce  the  factor  of  safety 
of  that  bolt.  It  is  very  important  to  have  a  certain  sized  hole 
in  the  bolt  for  the  very  reason  that  at  times  stay-bolts  will  break. 
They  break  so  slowly  and  so  insidiously  that  if  the  hole  is  small 
the  sediment  fills  up  faster  than  it  has  a  chance  to  show.  I  think 
that  is  why  a  hole  of  Vic-in.  diameter  is  considered  small  enough 
and  safe  enough  for  a  drilled  bolt.  As  to  the  question  of  not  test- 
ing drilled-  stay-bolts,  I  cannot  agree  with  that.  I  think  that  all 
bolts  in  a  boiler,  whether  they  are  drilled  or  not.  should  stand  a 
stated  periodical  inspection.  In  my  experience  I  have  seen  drilled 
bolts  that  have  been  stopped  up  through  using  bad  water  or  other 
condition.  If  a  bolt  is  drilled,  it  is  a  very  good  safeguard,  although  it 
is  not  always  a  sign  because  it  does  not  leak,  that  it  is  not  broken. 
We  cannot  pay  too  much  attention  to  our  locomotive  boilers  as  they 
are  working  under  present  conditions.  Years  ago  a  boiler  was  worked 
about  one-third  of  its  time,  the  other  two-thirds  remaining  in  the 
house  simply  under  low  pressure,  but  to-day  our  locomotives  are 
working  18  hours  or  more  of  the  24.  The  life  of  a  boiler,  therefore, 
under  present  conditions,  will  not  exceed  probably  one-third  what  it 
did  a  number  of  years  ago. 

Mr.  Williams  (D.,  L.  &  W.). — In  building  locomotive  boilers  it 
is  of  the  greatest  importance  that  we  use  care  in  getting  the  seams 
properly  fitted  together  and  the  holes  true — good  rivets,  good  boiler 
plate,  and  good  workmanship  are  the  things  that  go  to  make  up 
a  first-class  boiler.  After  we  get  the  boiler  together  it  is  equally 
important  to  make  the  test.  Twenty-five  per  cent,  above  the 
working  pressure  is  what  I  would  call  a  very  moderate  test  pres- 
sure for  a  new  boiler.  After  the  boiler  is  put  in  use  it  begins 
to  grow  old  at  once.  It  begins  to  depreciate  in  strength,  not  very 
fast,  of  course,  but  nevertheless  it  begins  to  depreciate  and  the 
extent  of  depreciation  each  year  depends  a  great  deal  on  the  care 
that  the  boiler  received  while  in  the  hands  of  the  boilermakers 
and  the  engine  and  engine-house  men.  After  a  boiler  gets  to  be 
say  ten  years  old  I  think  it  is  more  necessary  to  test  it  with  a 
hydraulic  test  and  even  more  necessary  to  increase  that  test  pres- 
sure above  what  it  would  require  when  the  boiler  was  new.  The 
older  the  boiler  gets  the  more  liable  it  is  to  show  weakness  and 
as  that  liability  increases  the  test  should  be  given  more  syste- 
matically and  if  anything  a  little  greater  pressure  used.  It  might 
be  possible  that  a  seam  would  be  depreciated  in  strength  to  within 
18  per  cent,  above  the  working  pressure.  If  it  was,  the  25  per  cent, 
excess  would  develop  the  weakness.  Braces  might  be  cracked  and 
broken  within  pretty  close  to  the  strength  required  to  stand  the 


working  pressure.  The  25  per  cent,  increase  would  break  them 
entirely  off  and  the  weakness  would  be  discovered.  A  large  number 
of  stay-bolts  in  a  group  might  be  fractured  nearly  through  and 
not  be  discovered  by  the  boilermaker  in  the  hammer  test  and  if 
fractured  below  the  25  per  cent,  excess  limit,  the  test  pressure 
would  crack  them  entirely  off.  It  is  customary  with  us,  after  the 
hydraulic  pressure  is  put  on  and  completed,  to  have  the  boiler- 
maker's  hammer  test  given  the  stay-bolts  again,  to  see  if  any  of 
them  have  broken  entirely  off  during  the  test;  also  test  the  braces 
as  far  as  we  can  in  the  boiler  head.  On  the  Minneapolis  &  St. 
Louis  we  used  40  per  cent,  in  excess  of  working  pressure  and 
thought  that  was  none  too  great.  That,  I  believe,  is  the  govern- 
ment requirement.  We  had  one  boiler  give  away  in  the  gusset  sheet 
during  the  test.  I  think  that  was  due  to  the  fact  that  we  were 
testing  then  with  cold  water  and  I  do  not  think  it  would  have 
given  away  if  we  were  testing  with  warm  water,  but  the  tact  that 
it  gave  away  showed  the  weakness  of  the  construction  of  the  boiler, 
and  we  removed  the  old  sheets  and  applied  new  sheets  to  the 
four  boilers  which  we  had  of  that  type,  which  were  built  at  the 
same  time.  I  would  recommend  that  the  25  per  cent,  be  the  mini-- 
mum  limit  we  use  and  as  the  age  of  the  boilers  increases  we  should 
test  them  more  frequently.  Once  a  year  is  all  right  for  a  boiler 
from  one  to  eight  years  old.  They  should  be  tested  twice  a  year 
after  that  age. 


A  New  Mud-Ring  Drill. 


We  illustrate  herewith  a  new  mud-ring  drill  which  the  Bick- 
ford  Drill  and  Tool  Company,  of  Cincinnati.  Ohio,  are  just  placing 
on  the  market.  The  chief  characteristic  of  this  machine  is  that 
while  it  -^\'as  designed  especially  for  mud-ring  drilling,  it  is  equally 
well  adapted  to  all  operations  of  multiple  drill  work.  Instead  of 
the  heads  sliding  on  an  auxiliary  rail  as  in  the  ordinary  con- 
struction they  adjust  directly  on  the  main  rail,  which  enables  them 
to  be  spread  to  any  desired  center  distance,  each  head  being  pro- 


A    New    Design    of    Mud-Ring    Drill     Made    by    the    Bickford    Drill 
&  Tool  Company. 

vided  with  independent  adjustment.  For  mud-rings  or  other  simi- 
lar work,  where  it  is  desirable  that  the  heads  should  adjust  col- 
lectively, the  heads  are  clamped  together  by  means  of  two  quick- 
acting  nuts  which  fix  the  center  distance  between  spindles  at 
7%  in.,  8  in.,  8%  in.  or  9  in.,  as  may  be  required.  A  dial  on  the 
worm  wheel  in  the  upper  corner  of  the  right-hand  head  shows 
the  distance  through  which  the  heads  are  moved  to  the  right  and 
left.  The  speed  and  feed  changes  are  obtained  by  means  of  change 
gears  which  are  held  in  position  by  spring  plungers,  thus  enabling 
the  operator  to  change  quickly  from  one  speed  or  feed  to  another 
without  lessening  the  available  power  of  the  machine.  A  dial 
on  the  large  worm-wheel  at  the  right  shows  where  to  set  the  dog 
to  trip  the  feed  at  any  desired  depth.  The  spindles  are  1  13/16 
in.  in  diameter.  They  have  a  vertical  movement  of  12  in.  and 
work  to  a  maximum  center  distance  of  2614  in.  The  table  has  a 
transverse  movement  of  24  in.  and  receives  between  housings 
with  a  12-foot  rail  10  ft.  G  in.  Driven  by  a  constant  speed  pulley 
the  power  is  never  less  than  that  obtainable  from  a  5-in.  double 
belt  running  at  1,696  f.  p.  m.  The  net  weight  of  the  machine  is 
17,500  lbs. 


The  management  of  the  Italian  Southern  Railroad,  which  was 
not  taken  over  by  the  state  with  the  other  Italian  lines,  asks  for 
bids  from  all  countries  for  supplying  locomotives  and  passenger  and 
freight  cars  to  the  amount  of  about  $10,000,000. 
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The  Raih-rjud  Gazette,  a  magazine  that  has  considerable  to  say  against  gov- 
ernment control  of  railroad  rates,  .suggests  that  the  government  ought  to 
quit  talking  about  rates  and  take  measures  to  reduce  the  loss  of  life  in  rail- 
road accidents.  To  use  the  stock  railroad  argument  on  the  rate  question, 
this  Is  certainly  socialistic,  and  an  invasion  of  the  rights  of  private  property. 
Reasoning  a  la  Parry  we  may  say  that  from  government  interference  with 
railroad  accidents  it  is  but  a  step  to  legislation  to  keep  farmers  from  driving 
kicky  mules  and  small  boys  from  going  in  swimming.  To  legislate  for  the 
prevention  of  railroad  destruction  of  human  life  is  certainly  not  less  socialis- 
tic not  to  say  anarchistic  in  principle  than  to  legislate  against  railroad  de- 
struction of  commercial  life  via  the  rebate,  the  discrimination,  or  the  ex- 
orbitant rate. — Lincoln.  Neb.,  .state  Journal. 

Very  -well,  neighbor,  but  bow  is  it  in  Lincoln?  Do  they  legislate 
against  revolver  practice  in  the  streets,  or  is  that  looked  upon  as 
being  equally  socialistic  with  statutory  regulation  fixing  the  price 
of  groceries?  Does  any  body  of  men  in  Lincoln  concern  itself  with 
the  enforcement  of  statutes  designed  to  prevent  fires  and  the  spread 
of  contagious  disease,  or  would  such  a  body  lay  itself  open  to  the 
charge  of  anarchy?  We  ask  these  questions,  not  in  a  cynical  spirit, 
but  because  we  want  you  to  believe  that  the  protection  of  human 
life  is  an  ofl5ce  of  Government.  So  far  as  rate  regulation  is  con- 
cerned, permit  us  to  point  out  that  we  are  heartily  in  favor  of 
legislation  which  will  prevent  rebates  and  discrimination;  the  legis- 
lation we  are  opposed  to  is  the  kind  that  could  not  possibly  prevent 
either  one  of  these  evils.  As  a  shining  example  of  a  bill  warranted 
to  hit  everything  in  sight,  except  the  target,  we  commend  to  your 
attention  the  document  introduced  last  spring  by  Messrs.  Esch  and 
Townsend. 


trolley  syttem.  As  a  pioneer  venture  toward  the  greater  union  of 
the  present  steam  and  trolley  lines  such  an  event  would  be  of  im- 
port anywhere.  In  the  case  of  the  New  Haven  Company  it  bulks 
larger,  not  merely  because  of  Mr.  Mellen's  utterance,  but  because 
of  the  size  and  location  of  the  street  railway  systems  which  he 
has  annexed.  It  has  grown  in  a  year  and  a  half  from  43  single 
track  miles  to  about  588  miles.  It  reaches  to  Worcester,  Spring- 
field and  Pittsfield  in  Massachusetts,  and  to  New  Haven,  Hartford, 
Norwich,  New  London,  Meriden,  Middletown,  Willimantic,  Putnam 
and  Stamford  in  Connecticut— in  all  12  cities  with  a  present  popu- 
lation of  about  550,000,  and  in  all  but  one  or  two  of  which  the 
New  Haven  has  absolute  control  of  the  local  trolley  systems.  Here 
are  conditions  remarkably  favorable  for  the  "bunching"  and  "dis- 
tribution" experiment.  And  even  it  they  were  somewhat  less  favor- 
able locally  we  could  probably  trust  the  boldness  of  Mr.  Mellen 
to  make  the  test  on  his  great  electric  systems,  which  is  showing 
an  almost  phenomenal  increase  of  earnings  this  year  as  compared 
with  last,  when  it  "washed"  the  investment  and  went  some  $75,000 
beyond.  A  singular  twist  it  is,  in  railroad  annals,  which  has  thus 
brought  what  was  a  few  years  ago  the  most  old  fogy  railroad 
company  in  the  country  to  the  front  of  the  electrical  advance.  With 
such  a  progressive  record  it  seems  incredible  that  the  corporation 
will  flout  public  safety  and  oppose  electric  standardization  at  its 
New  York  terminal. 


-A.  little  more  than  a  year  has  gone  by  since  the  President  of 
the  New  York,  New  Haven  &  Hartford  Railroad  Company  fore- 
cast as  a  sure  thing  in  the  future  of  his  corporation  not  so  very  far 
remote,  "interchangeable"  electric  traffic  between  his  now  great  trol- 
ley system  and  electrified  steam  lines.  Stated  in  its  briefest  terms 
his  prophecy  forecast  a  centralizing  of  urban  trolley  traffic  at  sta- 
tions, entrainment,  and  redistribution  at  other  stations;  so  that 
a  passenger  taking  the  car  at  his  door  in  one  city  could  be  deliv- 
ered over  the  electrified  steam  line  at  the  "doorway  of  destination" 
in  another  city.  The  first  step  in  this  project  is  now  shown  by 
the  announcement  that  only  a  dispute  with  the  Hartford  authori- 
ties as  to  the  kind  of  rail  to  be  used  stands  in  the  way  of  inter- 
changeable traffic  in  that  city-  The  plan  is  to  exchange  traffic  at 
East  Hartford  from  an  electrified  steam  line  reaching  to  the  city 
of  Rockville,  Conn.,  and  the  distributed  traffic  covering  Hartford 
where    the   New    Haven    Company    owns    the    extensive    connecting 


Standardization  of  the  location  of  the  conductor  rail  for  direct 
current  electrification  is  of  such  considerable  economical  import- 
ance that  it  would  indeed  he  regrettable  if  variations  were  made 
to  an  extent  which  would  prevent  free  interchange  of  equipment. 
This  we  believe  to  be  true  not  only  as  to  neighboring  raads  but 
also  for  the  whole  country,  for  we  cannot  now  foresee  the  ulti- 
mate growth  of  interchange  of  electrically  operated  cars  and  trains. 
Our  esteemed  contemporary,  the  Railicay  Age,  has  properly  called 
attention  to  this  matter  in  describing  the  Long  Island  standard 
and  the  New  York  Central  standard,  but  it  is  misled  in  conclud- 
ing that,  "it  is  evident  that  the  efliort  to  standardize  the  location 
of  these  rails  has  been  abandoned."  The  error  is  a  natural  one 
and  is  due  to  the  confusing  methods  of  measurement  used  by  dif- 
ferent engineers  in  describing  the  position  of  the  conductor  rail. 
One  will  give  the  horizontal  distance  from  the  gage  line  of  the 
track  rail  to  the  center  of  the  conductor  rail;  another,  the  center 
to  center  distance  between  the  two  rails,  and  there  are  apparently 
all    the   possible   variants    from    these   two   methods.      Indeed,    one 
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authority  insists  on  giving  the  horizontal  distance  from  the  center 
of  track  to  the  center  of  the  conductor  rail.  We  do  not  criticize 
our  contemporary  for  being  misled  under  such  circumstances,  and 
call  attention  to  the  matter  only  for  the  purpose  of  prevent- 
ing a  wrong  impression.  It  is  a  fact  that  so  far  as  the  location 
of  the  conductor  rail  is  concerned  on  the  Long  Island  and  on 
the  New  York  Central  there  is  nothing  to  cause  embarrassment 
in  interchange  of  equipment.  The  center  of  the  New  York  Central's 
conductor  rail  is  28%  in.  from  the  gage  line  of  the  track  rail. 
On  the  Long  Island  the  inside  of  the  head  of  the  conductor  rail 
is  26  in.  from  the  gage  line  of  the  track  rail;  therefore,  so  far 
as  this  horizontal  distance  is  concerned  tlje  clearances  are  near 
enough  alike.  The  reason  for  the  peculiar  statement  of  measure- 
ment made  by  the  Long  Island  is  that  they  were  forced  to  use,  as 
conductors,  rails  of  different  sizes,  and  therefore  the  gage  line  meas- 
urement seemed  to  be  necessary.  The  Long  Island  road  uses  a 
top  contact  conductor  rail.  The  New  York  Central  uses  an  under 
contact  rail  (described  in  the  Railroad  Gazette  for  September  1.  page 
199) ;  a  most  ingenious  and  promising  method  of  preventing  loss 
of  life,  and.  we  are  assured,  easily  adaptable  to  interchange  with  the 
cars  of  the  Long  Island  road. 


As  might  have  been  expected,  President  Mellen.  of  the  New 
York.  New  Haven  &  Hartford  Railroad,  since  his  attention  has 
been  called  to  the  details  of  the  subject,  does  not  propose  to  allow 
his  company  to  remain  or  to  be  placed  in  a  wrong  position  with 
reference  to  the  electric  operation  of  his  trains  at  the  Grand  Central 
terminal  in  New  York.  We  have  never  believed  it  to  be  possible 
that  this  able,  experienced  railroad  officer  could  be  for  a  moment 
in  doubt  in  any  question  involving  his  duty  to  the  public  in  fur- 
nishing the  safest  and  most  convenient  transportation  under  the 
new  conditions  which  are  to  prevail  at  the  New  York  terminal. 
The  only  danger,  as  we  see  it,  is  now  the  limitations  of  time. 
We  have  asked  Mr.  Mellen  a  specific  question,  as  follows;  "Do 
you  intend  to  use  in  the  New  York  Central  suburban  terminal 
fireproof  cars  in  motor  car  trains,  with  a  multiple  unit  system  of 
motor  control?"  Mr.  Mellen  replies.  "The  New  Haven  road  will 
do  whatever  is  necessary  for  the  accommodation  of  the  public  patron- 
izing its  lines,  and  its  equipment  will  conform  to  the  New  York 
Central  standard,  with  such  improvements  as  have  been  made 
in  electrical  traction  subsequent  to  the  placing  of  the  New  York 
Central's  orders."  This  reply  is  an  assurance  which  should  satisfy 
every  one,  and  should  place  beyond  doubt  the  duty  so  imposed  upon 
the  New  Haven's  enginters.  Mr.  Mellen  was  also  asked  to  give  his 
opinion  on  the  kind  of  electric  locomotives  ordered  for  the  New 
Haven  electric  service  and  the  feasibility  of  using  these  locomotives 
when  taking  their  power  from  the  direct  current  line  between 
Woodlawn  and  Grand  Central  Station.  In  reply,  he  points  to  the 
following  quotation  from  a  letter  written  by  the  Chief  Engineer  of 
the  Westinghouse  Electric  &  Manufacturing  Company: 

■It  is  interesting  to  note  that  tliese  locomotives  liave  been  pietty  gen 
eiiilly  referred  to  as  'Single-Phase'  or  'Alternating."  We,  among  ourselves, 
have  used  these  terms  and  are  peiiiaps  responsible  for  the  uomonclature.  In 
reality,  however,  tlie  equipment  of  these  locomotives  is  simply  a  high-class 
direct-current  arrangement  adapted  for  operation  on  alternating  current  as 
well.  The  motors  are  not  primarily  designed  for  alternating  current  and 
adapted  for  operation  on  direct-current,  l>ut  linowing  the  problem  wliich  we 
had  to  meet,  they  were  in  reality  designed  for  the  very  highest  class  of  direct 
current  service,  and  they  will  operate  successfully  on  alternating  current.  In 
accomplishing  this  result,  the  fundamental  features  which  make  for  a  good 
direct-current  railway  motor  have  not  been  slighted,  but  on  the  contrary  they 
have  been  amplitied  in  order  that  the  motors  may  work  successfully  on  alter 
nating  current.  We  may  take  it  as  a  fundamental  condition  in  this  class  of 
work  that  in  order  that  a  motor  work  successfully  on  alternating  current,  it 
must   he  an   extremely  good  direct-current   motor." 

"In  other  words."  said  Mr.  Mellen,  "we  desire  to  secure  an  option 
between  the  direct  and  alternating  currents." 


A  PROMISING  STEEL  TIE. 


Three  serious  objections  have  in  general  been  raised  to  all 
the  forms  of  steel  ties  so  far  proposed:  First,  they  are  conductors 
of  electricity  and  require  insulation  for  electric  track  circuits.  Sec- 
ond, they  are  so  rigid  that  rails  break  under  heavy  traffic.  Third, 
they  cost  too  much.  The  York  process  for  rolling  steel  ties  from 
old  rails,  which  is  described  elsewhere  in  this  issue,  seems  to 
have  met  two  of  these  objections.  It  is  cheap  and  elastic.  The 
method  of  insulation  is  a  problem  for  the  signal  engineers  to  work- 
out as  they  have  done  in  the  case  of  rail  joints  and  switch  con- 
nections     They  have  a  free  hand  in  this  case. 

Under  the  heavy  axle  loads   of  modern   locomotives  the   track 


must  deflect  to  some  extent  and  if  the  ties  are  rigid  then  the  rails 
must  bend  or  break.  This  has  been  the  experience  in  this  coun- 
try. On  one  road  where  Carnegie  steel  ties  were  tried,  60  rails 
broke.  In  Europe,  where  steel  ties  have  been  in  use  for  many 
years,  this  trouble  has  not  been  met;  probably  because  the  axle 
loads  are  comparatively  light  and  permit  a  form  of  elastic  tie  which 
has  been  generally  adopted.  This  bending  and  crushing  under  the 
rails  was  the  cause  of  the  removal  after  a  short  time  of  some 
experimental  ties  of  this  "Post"  type  which  were  laid  about  20 
years  ago  in  this  country  and  failed  completely  under  the  heavy 
traffic.  Nearly  all  of  the  recently  proposed  forms  for  steel  ties  have 
gone  to  the  opposite  extreme  in  stiffness  and  rigidity,  most  of  them 
being  I-beam  sections  with  wide  flanges  having  a  large  section 
moment.  Where  such  ties  have  been  laid  in  the  track  the  result 
has  been  rail  failures  instead  of  tie  failures. 

Theoretically  a  perfectly  bedded  tie  is  a  constrained  beam  uni- 
formly loaded  by  the  upward  pressure  of  the  ballast  on  the  bottom 
side  and  having  two  points  of  support  under  the  rails.  Imperfect 
tamping  may  greatly  increase  the  bending  moment  at  the  center, 
and  it  is  essential  that  a  tie  should  have  some  spare  strength  to 
endure  imperfect  track  work.  The  rail  also  acts  as  a  constrained 
beam  supported  at  intervals  and  carrying  concentrated  loads  under 
each  wheel.  The  complicated  internal  stresses  and  external  reac- 
tions set  up  produce  the  wave  motion  which  if  resisted  by  the 
rigidity  of  the  supports  increases  the  internal  stresses  enormously, 
and  under  the  combined  effects  of  heavy  loads,  hammer  blow  and 
impact  results  too  frequently  in  broken  rails,  especially  where  the 
rails  are  made  as  now  by  the  United  States  Steel  Company,  with 
an  eye  single  for  tonnage  and  little  regard  for  quality.  Some  elas- 
ticity is  necessary  but  not  by  the  sacrifice  of  vertical  strength  in 
the  tie  which  in  effect  is  the  same  as  center  binding  with  all  of  its 
bad  results  on  the  track. 

The  form  of  tie  shown  in  another  column  has  a  concave  bot- 
tom flange  and  seems  to  be  designed  on  the  right  principle.  The 
curved  bottom  flange  acts  as  a  broad  semi-elliptical  spring  which 
can  be  given  any  desired  arch  and  be  made  to  flatten  out  under 
any  given  maximum  axle  load.  The  action  of  such  a  flange  under 
successive  wheel  loads  would  not  resemble  the  pumping  action  of 
a  wooden  tie  which  rises  and  falls  in  the  ballast,  for  the  shape 
of  the  flange  tends  to  force  out  the  ballast  under  each  deflection 
until  a  perfect  flat  bed  is  formed  on  which  the  tie  rests  under 
load.  The  flange  is  rolled  from  the  rail  head  and  the  enormous 
reduction  of  metal  together  with  the  low  temperature  at  which 
the  finishing  passes  are  made  increases  the  elastic  limit  and  ulti- 
mate strength  of  the  metal  to  a  point  equal  to  if  not  exceeding 
many  brands  of  spring  steel.  Some  elasticity  could  be  given  in 
the  top  flange  as  well  if  it  seemed  desirable,  as  the  curve  can  be 
rolled  equally  well  on  either  or  both  top  and  bottom.  Whether 
or  not  this  would  entirely  overcome  the  difficulty  of  breaking  rails 
remains  to  be  seen  by  actual  trial.     It  looks  promising. 

The  last  objection  of  excessive  cost  can  be  met  with  calcula- 
tions of  cost  per  year  in  track  based  on  actual  figures  of  first 
cost  and  life  of  steel  and  wooden  ties,  which  would  show  that  the 
cost  per  year  per  lineal  foot  of  track  according  to  the  formula 
of  Mr.  S.  Whinery  {RaiUoari  Gazette.  Nov.  11,  1904,  p.  537),  would 
be  5.9  cents  for  wood,  ties  costing  60  cents  apiece  and  5.8  cents 
for  steel  ties  made  by  this  process.  No  meritorious  steel  tie  which 
we  have  yet  seen  can  be  laid  in  the  track  for  less  than  $3  each, 
and  some  that  have  been  proposed  cost  as  high  as  $4.50  each.  These 
costs  are  prohibitive,  even  considering  the  life  of  the  steel  tie  to 
be  as  much  as  35  years  or  more.  The  commercial  proposition  to 
the  railroads  with  the  York  process  is  to  exchange  one  ton  of 
steel  ties  and  fastenings  for  two  tons  of  rail  scrap  of  anything 
over  56-lb.  section  and  in  any  length  or  condition  of  wear.  Rail 
scrap  is  a  drug  on  the  market  in  many  localities  since  the  general 
introduction  of  the  continuous  process  of  making  open  hearth  steel 
from  hot  metal  from  the  blast  furnace  with  the  consequent  fallin.g 
off  in  the  demand  for  heavy  melting  stock.  Present  quotations 
are  $1'^  a  ton  delivered  in  Pittsburg,  and  in  most  markets  some 
distance  from  the  steel  district  the  price  is  as  low  as  $10  or  $12 
a  ton.  A  ton  of  steel  ties  weighing  160  lbs.  each  would  cost  there- 
fore about  $28.  or  $2  apiece,  with  fastenings.  If  we  assume  a  life 
of  25  years  for  steel  ties  and  eight  years  for  wooden  ties.  15  cents 
as  cost  of  removing  and  replacing  each  and  allow  a  scrap  value 
of  90  cents  for  the  wornout  steel  tie  at  the  end  of  its  life,  we 
can  calculate  the  annual  cost  of  the  steel  tie  and  the  cost  of  new 
wooden  ties  to  give  an  equivalent  annual  cost.  The  annual  cost 
of  the  steel  tie  per  linear  foot  of  track  on  this  basis  Is  5.8  cents, 
and  the  cost  of  new  wooden  ties  on  an  equivalent   basis  would   be 
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58  cents.  These  figures  are  conservative  and  if  ttiey  err  It  is  in 
favor  of  the  wooden  tie  for  any  reduction  in  the  value  of  scrap 
or  increase  in  the  length  of  life  of  the  steel  tie  vvfould  lower  the 
maximum  economical  cost  of  wooden  ties  which  on  the  assumptions 
made  is  less  now  than  the  cost  of  hardwood  ties  in  many  parts  of 
the  country. 

If  a  railroad  using  500,000  ties  a  year  or  more  were  to  figure 
on  buifding  and  operating  a  mill  for  its  own  use  the  cost  would 
be  still  farther  reduced.  One  of  the  most  economical  features  of 
the  process  in  this  respect  is  the  fact  that  such  a  plant  could  be 
insta.led  wherever  a  supply  of  fuel  and  old  rails  could  be  had  re- 
gardless of  the  supply  of  raw  material,  ore,  pig  iron,  blooms  or 
billets.  The  farther  from  the  steel  district  the  more  economical 
the  product,  owing  to  the  saving  in  transportation. 

The  estimated  annual  production  of  steel  rails  for  1906  is  3,000,- 
000  tons,  of  which  probably  two-thirds  will  be  used  for  replace- 
ments. If  one-half  of  the  rails  taken  up  were  available  for  re-roll- 
ing to  ties  an  annual  production  of  12  to  14  million  ties  would  be 
possible.  The  supply  of  old  rails  would  always  exceed  the  demand 
for  new  ties. 


THE  PANAMA  CONTRETEMPS, 


It  is  not  an  easy  nor  a  gracious  task  to  pronounce  judgment 
iipon  the  conclusions  of  the  Advisory  Board  of  Engineers  regarding 
the  best  type  for  the  Panama  Canal  in  advance  of  the  appearance 
of  its  forthcoming  report,  or  reports,  for  it  is  supposed  that  there 
may  be  several.  Neither  is  it  permissible  here  to  segregate  the 
members  of  the  board,  as  the  daily  papers  seem  to  be  doing,  and 
assign  reasons  for  the  actions  of  the  respective  groups.  The  situa- 
tion is  indeed  serious  and  disappointing  to  those  who  have  been 
hopeful  of  a  speedy  solution  and  final  settlement  of  this  long  reach- 
ing problem,  but  it  is  one  on  which  more  light  is  needed  before 
an  intelligent  measure  can  be  had  of  the  relative  values  of  the 
conflicting  opinions  which  evidently  exist  in  the  minds  of  the  mem- 
bers of  the  board.  That  light  can  only  be  shed  by  a  clear  state- 
ment of  the  existing  physical  facts  upon  which  the  differing  views 
are  predicated  and  for  that  the  public  must  perforce  await  the 
reports. 

It  is  amazing  tnat  this  condition  of  uncertainty  should  obtain 
after  all  that  has  been  done  and  said  and  thought  regarding  the 
question  of  a  canal  at  Panama,  continuously  for  the  last  thirty 
years  or  more,  to  go  no  further  back:  but  the  fact  that  it  does  exist 
is  significant  of  the  diversified  and  intricate  nature  of  the  prob- 
lem. Looking  backward  we  find  at  every  turn  the  same  conflict 
of  opinion  regarding  the  question  of  level,  but  apparently  as  the 
different  stages  of  the  matter  have  been  reached  the  difficulties 
have  but  multiplied.  We  find  that  in  1879  a  majority  of  the  engi- 
neers constituting  the  International  Congress  of  Paris,  who  came 
from  various  countries,  including  the  United  States,  decided  upon 
the  Panama  route  for  the  express  reason  that  in  their  judgment  a 
canal  at  the  sea  level  was  essential  and  could  not  elsewhere  be  built. 
In  the  absence  of  definite  data,  it  was  then  assumed  that  the  canal 
could  le  cut  "a'  niveau"  across  the  Panama  Isthmus  at  a  not  ex- 
cessive cost;  it  was  well  known  that  nowhere  was  there  another  lo- 
cation where  the  idea  could  be  even  entertained.  Subsequent  de- 
velopments have  shown  that  the  sea-level  plan,  such  as  it  was,  had 
not  the  support  in  the  congress  of  those  best  qualified  by  experience  to 
determine  the  question,  but  there  was  no  other  treatment  proposed 
for  Panama  at  that  time,  it  being  vaguely  generally  understood 
that  a  high-level  canal,  with  locks,  besides  being  thought  undesirable 
for  other  reasons,  was  impracticable  because  of  the  supposed  im- 
possibility of  controlling  the  Chagres  river  floods  at  the  higher  level 
and  the  absence  of  suitable  sites  for  the  dams  and  locks,  and  other 
structures  that  wouid  be  required. 

Thus  the  sea-level  idea  prevailed,  and  on  that  basis  the  work 
was  taken  up  and  carried  on  by  the  first  French  company,  now 
known  as  the  Old  Panama  Canal  Company,  to  distinguish  it  from 
its  successor,  until  1887,  when  the  plan  was  so  far  modified  as  to 
provide  for  what  were  termed  "temporary  locks,"  to  surmount  the 
Culebra  divide  by  means  of  a  high  level.  It  is  interesting  to  recall 
that  these  locks  were  seriously  proposed  to  be  built  of  iron  and  so 
designed  as  to  be  removable  later  without  disturbing  the  navigation 
when  the  canal  should  be  ultimately  brought  down  to  the  sea  level, 
an  idea  that  at  this  moment  is  being  brought  forward  as  a  new  and 
feasible  solution,  by  one  of  the  engineers  who  has  contributed 
to  the  more  recent  discussion  of  the  subject.  When  the  old 
Panama  Canal  Company  went  to  smash  in  1889,  after  upward  of 
$400,000,000  had  been   squandered   in  the  undertaking,  no   progress 


had  been  made  on  the  lock  project,  but  in  1894  the  new  Panama 
Canal  Company  took  over  the  work  and  prepared  plans  for  a  perma- 
nent lock  canal,  with  a  summit  level  of  about  100  feet  above  the 
sea  level,  afterwards  modified  as  an  alternative  by  lengthening 
and  lowering  the  summit  level  to  66  ft.  But  up  to  the  time  of 
the  United  States  intervention  the  question  as  to  which  of  th© 
two  summit  levels  should  be  chosen  had  not  been  determined  nor 
had  any  work  been  actually  entered  upon  o'.her  than  excavation  ' 
applicable  to  either.  In  1901  the  United  States  Isthmian  Canal 
Commission,  after  rather  more  than  two  years'  investigation,  re- 
ported that  the  most  feasible  and  practicable  route  for  a  ship 
canal  acioss  the  American  isthmus  was  the  Nicaragua  route,  but 
in  1902  the  same  Commission  reported  in  favor  of  the  Panama 
route,  the  new  Panama  Company  having  in  the  meanwhile  reduced 
its  selling  price  from  1100,000,000  to  $40,000,000,  at  which  price  the 
purchase  was  subsequently  made.  In  its  report  the  Isthmian  Canal 
Commission  rejected  the  sea-level  idea  and  provided  for  a  lock-canal 
with  a  maximum  summit  level  of  90  ft.  above  mean  ocean  level. 

This  called  for  a  high  dam  at  Bohio  as  its  dominant  feature, 
together  with  six  locks,  and  other  important  structures.  Following 
upon  the  recommendation  of  the  Isthmian  Canal  Commission,  the 
Congress  of  the  United  States  in  1902,  as  every  one  knows,  passed 
an  Act  providing  for  the  purchase  of  the  new  Panama  Canal  Com- 
pany's rights,  and  on  February  29,  1904,  the  President  appointed  the 
Panama  Canal  Commission  to  take  charge  of  the  work.  This  Com- 
mission did  not  adopt  the  plan  above  outlined  (or  any  other,  in 
point  of  fact),  but  proceeded  to  make  further  examinations  of  the 
physical  conditions,  and  as  a  result  its  Engineering  Committee  re- 
ported early  in  the  present  year  a  recommendation  for  "A  sea-level 
canal  with  a  bottom  width  of  150  ft.,  a  minimum  depth  of  water  of 
35  ft.,  and  with  twin-tidal-locks  at  the  Pacific  end,  at  a  total  esti- 
mated cost  of  $230,500,000."  Shortly  after  this  report  was  formu- 
lated the  Panama  Canal  Commission  was  reorganized,  and  the  ques- 
tion of  what  type  of  canal  should  be  adopted  was  submitted  by 
President  Roosevelt  to  the  Advisory  Board  of  Engineers,  whom  he 
had  appointed  for  the  purpose.  This  brings  us  to  the  present  mo- 
ment, and  to  the  completion  of  the  cycle  of  engineering  opinion, 
the  recommendation  of  the  majority  of  this  second  International 
Congress  of  Engineers,  as  it  in  substance  is  coinciding,  in  1905, 
with  that  made  by  the  first  one  in  1879  that  there  should  be  a 
sea-level  canal  at  Panama. 

Another  curious  fact  about  it  is  that  both  the  first  plan  proposed 
and  the  last  depend  alike  for  tiieir  successful  execution  upon  the 
proper  placing  of  a  high  masonry  dam  at  Gamboa  to  impound  and 
regulate  the  flood  discharges  of  the  upper  Chagres.  This  project 
was  abandoned  by  de  Lesseps,  it  is  said,  because  no  suitable  foun- 
dation for  the  dam  could  be  found,  whereas  the  Engineering  Com- 
mittee of  the  Panama  Canal  Commission  has  stated  that  "The 
practicability  of  certainly  and  satisfactorily  controlling  the  floods 
of  the  Chagres  by  so  simple  and  economical  method  as  the  (pro- 
posed artificial)  Gamboa  Lake  and  its  outflow  channels  *  *  » 
makes  the  construction  of  a  sea-level  canal  *  *  *  far  more  avail- 
able than  has  heretofore  appeared  possible." 

Turning  to  the  plan  for  the  lock  canal,  we  find  that  it,  too, 
depends  for  its  practicability  upon  a  high  dam  at  Bohio.  Much 
discussion  of  a  technical  nature  has  already  been  entered  into  by 
engineers  concerning  the  possibility  of  securing  a  safe  foundation 
at  the  proposed  site.  It  has  been  demonstrated  by  numerous  bor- 
ings that  the  rock  formation,  if  indeed  any  there  exists,  lies  too 
deep  below  the  water  level  to  be  available  with  any  approved  known 
engineering  method,  and  the  practicability  of  the  lock  plan  now 
turns  upon  whether  an  enduring  structure  of  the  kind  required  can 
safely  be  built  upon  and  in  the  previous  strata  which  underlie  the 
site.  This  is  indeed  a  vital  question,  and  one  that  imperatively  de- 
mands further  elucidation  than  has  yet  appeared  in  any  published 
report.  Similar  doubts  have  been  entertained  and  expressed  regard- 
ing the  foundations  of  the  locks  which  it  has  been  hoped  might 
be  dispelled  through  the  studies  of  the  Advisory  Board,  but  that 
hope,  in  the  face  of  the  divergent  opinions,  must  be  deferred. 

It  is  a  most  serious  dilemma  which  now  confronts  the  Govern- 
ment; on  the  one  hand  is  the  inevitable  conclusion,  from  whicli 
there  can  be  no  escape,  that  unless  suitable  foundation  for  all  the 
important  structures  can  be  proved  to  exist,  in  advance  of  the  actual 
design  and  execution,  such  as  will  insure  the  permanency  of  the 
established  water  levels  as  well  as  the  enduring  structural  safety 
and  efficiency  of  the  canal,  the  lock  plan  must  be  abandoned  as  being 
visionary  and  precarious;  on  the  other  hand,  lies  the  probability, 
almost,  indeed,  amounting  to  a  certainty,  that  the  sea-level  plan  will 
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require  an  unknown  increase  in  cost  and  indefinite  delay  in  time 
of  completion.  No  halfway  measures  will  suflJce,  and  no  chances 
can  be  taken  in  dealing  with  a  work  of  this  kind  with  its  conse- 
quences so  far  reaching  and  portentous,  for  the  commerce  which 
the  canal  is  to  serve  and  which  will  spring  into  existence  because 
of  it,  will  be  for  the  most  part  absolutely  dependent  upon  it,  and 
If  after  creating  the  commerce  the  canal  should  fail  or  become  in- 
operative, dire  commercial  disaster  and  widespread  trade  ruin  would 
result.  These  are  truisms  which  seem  to  find  no  lodgment  in  the 
minds  of  the  canal  enthusiasts. 

But  there  should  be  no  hesitancy  about  the  course  to  be  pursued. 
Instead  of  boasting  about  "making  the  dirt  fly"  and  leading  on  the 
country  with  baseless  hopes  of  a  speedy  completion,  the  whole 
energy  of  the  authorities  should  be  directed  to  the  determination  of 
the  one  question  of  the  practicability  of  building  an  enduring  lock- 
canal.  If  the  data  already  at  hand  are  not  sufficient  to  establish 
the  required  facts  beyond  the  peradventure  of  a  doubt,  they  should 
be  supplemented,  at  whatever  cost,  before  proceeding  further.  If 
the  results  reached  prove  this  point,  they  will  also  suffice  to  ac- 
curately estimate  the  quantities  and  cost  of  construction.  Not  until 
these  latter  points  can  be  cleared  up  will  it  be  worth  while  to  even 
attempt  to  decide  which  of  the  two  types  is  theoretically  the  better 
or  which  in  the  end  the  more  costly.  aU  this  will,  of  course,  mean 
more  or  less  delay  for  the  present,  but  will  undoubtedly  save  time  in 
the  end,  as  well  as  money,  and  reduce  to  a  reasonable  certainty  what 
Is  now  but  a  mystery  of  the  dreamers.  To  take  what  appears  to 
be  a  step  backward,  though  really  it  is  not,  requires  courage,  but 
when  prudence  and  wisdom  and  common  sense  and  economy  all  de- 
mand it,  the  Government  should  call  a  halt. 


Railroad  Gross  Earnings  in  September. 


The  gross  earnings  of  most  roads  during  September  show  even 
more  favorable  increases  than  they  did  in  August.  The  general 
prosperity  of  the  country  was  on  the  increase  and  the  movement 
of  crops  was  beginning  to  have  an  effect  in  increased  traffic  in  gen- 
eral merchandise  which  comes  as  soon  as  profits  are  taken  on  crops. 
Some  of  the  central  roads,  notably  the  Wabash,  and  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis,  show  decreases  compared  with  their 
August  earnings,  due  to  the  fact  that  their  figures  compared  with 
those  of  a  period  last  year  when  the  passenger  traffic  was  un- 
precedented owing  to  the  World's  Fair  at  St.  Louis.  Six  roads  of 
the  trunk  lines  show  gross  earnings  of  $30,711,044,  an  increase  of 
$2,921,600,  11  per  cent.,  over  the  figures  for  September,  1904.  This 
Is  a  greater  rate  of  increase  than  was  shown  last  month  and  is 
perhaps  accounted  for  by  the  increase  in  the  amount  of  building 
materials,  especially  structural  steel,  carried.  The  eastbound  trunk 
line  movement  of  grain  from  Chicago  and  points  near  Chicago 
during  this  month  amounted  to  5,743,000  bushels,  which  is  over 
2,000,000  bushels  heavier  than  the  same  movement  in  1904.  Of  the 
Southern  group,  the  gross  earnings  of  nine  roads  were  ?17,612,631, 
an  increase  of  only  ?89,430,  1  per  cent.  The  yellow  fever  at  New 
Orleans  had  still  worse  effect  on  traffic  in  September  than  in  August. 
Certain  individual  roads  in  this  group,  however,  show  substantial 
increases,  due  to  the  great  activity  in  the  manufacturing  towns  of 
the  South  and  also  to  the  fact  that  the  net  overland  movement  of 
cotton  amounted  to  18,729  bales,  over  4,000  more  than  in  1904. 
The  coal  roads  continue  the  good  showing  of  the  previous  month. 
Ten  roads  report  gross  earnings  of  $18,913,481.  an  increase,  of  $2,394,- 
706,  15  per  cent.  The  anthracite  situation  was  strong  and  the 
movement  heavy.  Shipments  of  anthracite  during  this  month 
amounted  to  5,082,232  tons,  as  compared  with  3,967,600  tons  shipped 
during  the  same  month  last  year.  The  iron  and  steel  activity  also 
helped  many  roads  in  the  coal  region.  The  production  of  anthra- 
cite and  coke  pig  iron  in  September  was  1,898,873  tons,  an  increase 
of  546,196  tons.  Seven  of  the  granger  roads  show  gross  earnings 
of  $20,066,140,  an  increase  of  $1,897,191,  10  per  cent.  An  indica- 
tion of  the  large  business  done  by  these  roads  is  the  number  of 
cars  handled  by  the  Lake  Superior  Car  Service  Association,  the 
figures  being  38,079  cars,  as  compared  with  34.716  cars  handled 
during  September,  1904.  At  the  five  great  interior  markets  the 
live  stock  receipts  during  this  period  were  3,266,729  head,  com- 
paring with  2.997.235  head  last  year.  At  twelve  interior  markets 
during  this  month,  the  total  grain  receipts  were  86,035,987  bushels, 
an  increase  of  over  1,000,000  bushels.  These  lines  also  participated 
in  the  heavy  traffic  of  manufactured  articles  to  points  west  of 
Chicago,  which  was  about  15  per  cent,  greater  than  in  1904.  The 
southwestern  roads  did  not  make  quite  such  a  good  showing  as  in 
August.  The  floods  in  this  region  seriously  hampered  some  of 
them.  Five  roads  in  this  group  show  gross  earnings  of  $14,269,705, 
an  increase  of  $741,449,  6  per  cent.  The  transcontinental  roads 
show  the  largest  per  cent,  of  increase.  Five  of  them  report  gross 
earnings  of  $30,757,235,  an  increase  of  $4,376,977,  17  per  cent.  These 
roads,   with   their  through   traffic,   naturally  get   the   benefit   of  the 


good  results  in  all  the  other  groups  of  roads.     The  accompanying 

table  shows  the  gross  earnings  for  September,  1905,  and  the  increase 
over  the  figures  for  September,  1904,  of  46  roads: 

September,  Increase 

,,  ^.           ,  190.5.              over  Sept.,  1904. 

Atchison.   Topeka  &  Saula  I"e.  $6.4.57,832  $301,491 

.Atlantic   Coast   Line    l,S9l.',79S  163,133 

Baltimore   &   Ohio    6,547. SOli  499,046 

Buffalo,    Roch.    &    Pitts 80.-.,S16  67,182 

Canadian    Pacific    4,872,575  651,699 

Central    of    Georgia    1,018,740  93,572 

Central   o£   New   Jersey    2,159,760  325,010 

Chesapealte  &   Ohio    .  ." 2,000,285  281,394 

Chicago   &   Alton    1,045,339  *222,820 

Chicago  &  North- Western   ....  5,766,336  379,712 

Chicago   Great    Western    845,884  133,326 

Chicago,  Milwaiilsee  &  St.  Paul  5,261,887  571,700 

Chic,  Rocic   Island  &  Pacific..  4,719,385  601,504 

Chicago,  St.   Paul,   Minn.   &  O.  1,278.848  57,853 

Cin.,  New  Orleans  &  Tex.   Pac.  694,090  54,532 

Cleve.,  Cin..  Chic.  &   St.   Louis  2,072.137  •78.360 

Colorado   &'  Southern    681,322  142,627 

Denver  &  Rio  Grande   1,742,260  217,261 

Erie     4,431,612  407,590 

Great    Northern    4,935,6o0  1,057,856 

Hocking    Vallev     589.445  40,332 

Illinois    Central     3,960,057  •380,630 

Interoceanic  of   Mexico   464,299  ^8,718 

Lehigh    Valley     2,973,473  471,605 

Louisville   &   Nashville    3,347,193  215,753 

Mexican    Central     2,178,632  257,230 

Mexican    International     494,134  18,353 

Minn.,    St.   P.   &  S.   S.   Marie..  1,148,461  375.866 

Missouri,  Kansas  &  Texas    .  .  .  1,845.950  73,172 

Nash.,  Chatt.  &   St.    Louis....  869,135  11,346 

National    R.    U.   of    .Mexico 1,094,909  198,186 

New  York  Cent    &  Hud.   River  8,100,297  835,756 

New  York,   Ontario  &  Western  633,980  61,531 

N.   Y.,   Susq.  &   Western 246,486  38.181 

Norfolk   &    Western    2.398,545  390,586 

Northern    Pacific    5,837,842  1,141,063 

Penn.  Lines,  East  of  Pittsburg  11,602,439  1,988,300 

Philadelphia  &   Reading    3,309.338  691,484 

Pitts.,  Cin.,   Chic.    &   St.   Louis  2.333,747  193,163 

St.   Louis  &  San   Francisco    .  .  3,542,341  6,898 

St.   Louis    Southwestern    712,519  *53,347 

Southern     4,436,360  166,719 

Southern    Pacific     8,881,660  744,709 

Union    Pacific    6.209.508  781,650 

Wabash     2,162,812  •446,849 

Yazoo  &  .Mississippi   Valley...  461,739  •181,848 

Total ¥136,562,230           $12,886,404 

•Decrease. 

October  Accidents. 


The  condensed  record  of  the  principal  train  accidents  which 
occurred  in  the  United  States  in  the  month  of  October,  printed  in 
another  column,  contains  accounts  of  24  collisions,  24  derailments, 
and  five  boiler  explosions.  Those  accidents  which  were  most  serious, 
or  which  are  of  special  interest  by  reason  of  their  causes  or  attend- 
ing circumstances,  occurred  as  follows: 

Date.  Place.  Killed.       Injured. 

1st      St    Paul,   Minn 1  5 

14th      Springfield,    111 1  3 

15th      Seaton,    111 5  0 

16th     Fresno,    Cal 3  0 

20th     Caliente,   N.   Mex 2  3 

21st      Fort  Scott,   Kan 0  30 

22d        Eckley,  Colo 1  0 

26th     Fairfield,   la 4  15 

30th     Sheffield,  Mo 13  46 

The  cause  of  the  disaster  at  Sheflield,  Mo.,  killing  13  persons,  was 

given  in  the  press  despatches  as  a  loose  rail,  but  later  accounts 
report  the  officers  of  the  road  as  declaring  that  the  fault  was 
neither  in  the  rails  nor  in  the  wheels;  that  more  likely  it  was 
a  defect  in  the  tender,  either  in  the  curve  plates  or  in  the  unequal 
distribution  of  its  load.  But  whatever  the  primary  cause  of  the 
derailment,  there  appears  to  be  no  question  that  all  of  the  fatal 
injuries  happened  to  passengers  riding  in  the  smoking  car,  and 
that  this  car  was  crushed  between  a  heavy  baggage  car  in  front 
of  it  and  a  heavy  chair  car  behind  it — which  lends  support  to  the 
assertion  that  the  smoker  was  an  old  and  comparatively  weak 
car,  while  the  other  two  cars  were  heavy  and  strong. 

The  next  largest  death  list  was  that  of  the  derailment  at 
Seaton,  111.  This  was  not  a  passenger  train,  but  five  men  were 
killed.  Two  of  the  five  lived  several  hours,  one  of  them  being 
terribly  scalded;  and  all  this  from  what  cause?  Apparently  from 
the  lack  of  suitable  fences  or  of  efficient  track-watching — or  pos- 
sibly from  exce&sive  speed.  In  many  train  accidents  there  is  much 
discussion  as  to  what  is  the  most  suitable  preventive,  but  there 
can  be  no  need  of  explanatory  discussion  here.  Either  providing 
good  fences  or  driving  cattle  away  would  be  a  most  pi-osaic  pro- 
ceeding, but  all  the  King's  inspectors  could  suggest  nothing  bet- 
ter. The  payment  of  premiums  to  enginemen  for  care  in  not  run- 
ning over  animals  is  well  enough  so  far  as  it  goes,  but  at  best 
it  can  be  only  a  palliative.  As  long  as  cattle  have  access  to  the 
track  the  only  safety  is  in  very  low  speed.  Passenger  trains  some-  ' 
times  escape  disaster  by  their  very  high  speed,  but  when  a  1,200-lb. 
cow  is  lying  down  on  the  track,  not  every  cow-catcher  can  be 
trusted  to  pick  her  up.  however  high  the  speed  may  be. 

The  Fairfield  collision,  killing  four  and  injuring  15.  once  more 
illustrates  the  risks  of  the  "American  despatching  system." 

Two  passengers  were  killed  in  a  rear  collision  on  the  Canadian 
Pacific  near  Ignace,  Ont.,  October  30. 

The  number  of  electric  car  accidents  reported  in  the  newspapers 
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in  the  United  States  in  the  month  of  October  was  23,  in  which 
four  persons  were  killed  and  190  injured.  One  of  these  accidents 
was  a  rear  collision  in  the  subway  at  Boston  Oct.  28,  on  a  line 
well  equipped  with  block  signals  and  automatic  train-stops.  Many 
passengers  were  injured.  It  appears  that  the  motorman  of  the 
leading  train,  having  found  difficulty  in  starting  forward,  started 
back  a  little  distance;  but  the  distance  was  not  little  enough,  for 
he  set  back  so  far  that  he  fouled  the  block  section  next  in  the  rear. 


Modification  of  Air-Brake  Law,  August,   1906. 


The  Interstate  Commerce  Commission,  reporting  on  the  facts 
gathered  at  its  hearing  of  Noveml^er  2,  has  issued  an  order,  prepared 
by  Commissioner  Cockrell,  requiring  that  the  minimum  percentage 
of  air  braked  cars  to  be  used  in  trains,  under  the  Safety  Appliance 
law,  shall  be  increased  from  50  per  cent,  to  75  per  cent.;  and  the 
date  when  this  order  shall  go  into  effect  is  fixed  as  the  first  of 
August,  1906.  The  number  of  freight  cars  in  service  October  1 
was  1,790,113,  of  which  1,564,396  were  equipped  with  air  brakes. 
These  totals  are  a  little  larger  than  those  given  in  the  incomplete 
table  issued  by  the  Commission,  November  2,  and  reprinted  in  the 
Railroad  Gazette  of  November  10,  page  447.  The  report  of  the  Com- 
mission says  that  from  the  best  information  obtainable  the  number 
of  private  freight  cars  in  use  in  this  country  is  111,122.  Practically 
all  these  are  air  braked,  making  the  total  number  of  air  braked 
freight  cars  now  in  use  1,675,518. 


In  the  United  States  Court  at  Chicago  on  Monday  last  Judge 
Bethea  decided  against  the  Interstate  Commerce  Commission  in 
its  suit  to  compel  compliance  with  its  order  requiring  the  railroads 
bringing  live  stock  to  Chicago,  from  the  Missouri  river  and  from 
St.  Paul,  to  desist  from  charging  more  for  live  stock  than  for 
dressed  beef.  The  decision  which  the  commission  here  sought  to 
enforce  was  issued  January  7,  last,  and  was  reported  in  the  Rail- 
road Oazette  of  January  27,  General  News  section.  In  the  argu- 
ment of  this  case  before  the  Court  at  Chicago,  President  Stick- 
ney,  of  the  Chicago  Great  Western,  one  of  the  defendants,  pre- 
sented a  detailed  study  of  the  cost  of  carrying  live  stock  on  his 
road,  and  the  substance  of  this  study  is  published  in  another 
column  of  this  issue  of  the  Railroad  Gazette.  The  report  of  the 
decision  now  at  hand  gives  none  of  the  reasons  set  forth  by  the 
Court;  and  Mr.  Stickney's  notes  and  observations  do  not  deal  with 
the  whole  question;  but  they  are  entertaining  in  themselves.  They 
aim  at  only  one  point — to  convince  the  court  first,  that  it  would 
be  fair  to  charge  a  higher  rate  per  hundred  pounds  for  carry- 
ing live  stock  than  for  carrying  fresh  or  salted  meats,  and,  second, 
that  he  has  not  done  so;  and  being  thus  restricted  his  essay 
leaves  the  reader  asking  questions.  With  the  enormous  quantities 
of  ice  now  carried — with  cured  as  well  as  with  fresh  meats — the 
old  principle  that  live  stock  carrying  is  a  more  costly  service 
comes  dangerously  near  being  wiped  out  of  existence — a  fact  which 
furnishes  one  more  evidence  that  times  change.  Even  in;  the 
matter  of  speed,  Mr.  Stickney's  road,  it  seems,  doesn't  hustle  any 
more  with  cattle  than  with  lard.  Still  he  omits  one  fact  which 
must  in  the  long  run  increase  the  cost  of  moving  live  stock  trains 
— the  necessity  of  giving  them  preference  over  other  trains.  This 
really  is  an  injury  to  the  "dead"  traffic  carried  by  those  other 
trains,  and  the  rates  on  the  "dead"  traffic  ought  to  be  corresponding- 
ly lowered,  at  the  expense  of  the  live  stock  traffic.  On  the  other 
hand,  one  of  Mr.  Stickney's  items  in  the  cost  of  live  stock  traffic 
will  be  thought  by  some  too  large — the  cost  of  carrying  the  drovers. 
If  it  really  is  an  essential  element  of  the  business  that  a  man  go 
to  Chicago  with  every  two  cars  of  cattle,  it  is  perhaps  fair  to 
charge  a  reasonable  fare  for  carrying  him  and  carrying  him  back; 
but  as  the  stock-pass  is  in  part  a  sop  thrown  by  the  railroads 
to  the  shippers,  to  keep  them  good  natured,  rather  than  a  legiti- 
mate element  in  the  business,  the  passenger  service  might  well 
be  estimated  more  nearly  at  the  actual  cost,  which  is  probably 
much  less  than  $6.50.  Charging  for  return  haul  of  all  of  the  stock 
cars  also  seems  a  trifle  "steep."  Loads  ought  to  be  found  for  some 
of  them.  However,  these  comments,  like  Mr.  Stickney's  estimates, 
lay  no  claim  to  thoroughness.  We  merely  call  the  reader's  attention 
to  some  entertaining  figures. 


superiority  of  nickel  steel  over  high  carbon  steel.  But  who  Is  to  decide 
which  Is  to  be  used'.-  The  city  claims  that  Its  engineer  has  the  right  to  de- 
cide which  of  the  two  shall  be  ultimately  used.  The  case  Is  open  to  doubt 
It  Is  clear  that  the  city  seeks  to  make  a  wasteful  contract  based  on  specifica- 
tions which  are  not  sufficiently  definite  to  afford  an  opportunity  for  fair  com- 
petitive bidding." 

It  is  evident  that  the  learned  judge  is  overwhelmed  by  the  un- 
intelligibility,  to  the  layman's  mind,  of  the  specifications  in  ques- 
tion and  is  somewhat  lacking  in  a  clear  understanding  of  the  present 
status  of  nickel  steel  for  engineering  structures.  The  specifications 
on  which  bids  were  asked  are  a  model  document,  clear,  precise 
and  far  from  being  excessive  in  their  requirements,  either  for 
nickel  steel  or  the  alternative  high-carbon  steel.  Bidders  had  the 
right  to  submit  bids  for  either  material.  The  court  holds  that  the 
plaintiff  in  his  argument  for  an  injunction  showed  that  nickel  steel 
would  cost  $779,000  and  high-carbon  steel  $559,800.  The  successful 
bidder  preferred  to  furnish  nickel  steel  for  the  very  good  reason 
that  it  will  soon  have  a  plant  in  operation  for  turning  out  that 
material  in  large  quantities  for  the  Blackwell's  Island  Bridge.  Had 
other  contractors  had  such  a  plant  or  been  prepared  to  furnish  high- 
carbon  steel  of  the  required  quality  and  quantity  there  would  per- 
haps have  been  other  bids  submitted  on  one  or  both  bases.  As 
regards  the  uncertainty  of  nickel  steel  proving  a  satisfactory  mate- 
rial for  structural  work  where  maximum  strength  with  minimum 
weight  is  required  little  needs  to  be  said.  The  Blackwell's  Island 
bridge,  now  building,  is  ample  justification  for  specifying  this  mate- 
rial in  other  structures  of  equal  magnitude.  This  suit  and  injunc- 
tion look  suspiciously  like  a  "nigger  in  the  woodpile."  There  is 
evidently  some  motive  back  of  it  other  than  the  personal- objection 
of  a  dissatisfied  taxpayer. 


Work  on  the  Manhattan  Bridge  over  the  East  river.  New  York, 
has  again  been  stopped,  this  time  by  -an  injunction  issued  by  a 
Supreme  Court  judge  at  the  instance  of  a  taxpayer  restraining 
'  the  city  from  awarding  the  contract  to  the  Pennsylvania  Steel  Co., 
the  one  bidder  at  the  time  the  bids  were  opened  some  months  ago. 
The  plaintiff  alleges  that  the  specifications  were  so  drawn  as  to 
exclude  other  prospective  bidders  because  of  their  inability  to  meet 
the  rigid  requirements  for  the  nickel  steel  or  high  carbon  steel  to 
be  used  in  the  superstructure  or  stiffening  truss.  The  judge  in  his 
opinion  says: 

"What  justification  Is  offered  for  such  an  unsatisfactory  and  costly 
method  of  specification?  The  hope  is  held  out  that  during  the  two  years 
before  the  material  is  needed  experiments  and  actual  results  may  show  the 


Poors  Manual*  appearing  again  in  its  familiar  form,  leaves 
little  new  to  be  said  about  the  excellent  annual  compilation  of 
railroad  statistics,  having  as  its  only  defect  the  fact  that  so  much 
time  is  required  in  the  preparation  of  the  matter  that  it  is  nearly 
a  year  old  when  presented.  The  tabular  matter  in  the  first  part 
of  the  volume  always  affords  interesting  comparisons;  figures  show- 
ing the  preponderance  of  bonds  over  stock  in  the  year's  new  capi- 
talization, which  formed  the  basis  of  an  editorial  in  our  issue  of 
Nov.  10,  were  quoted  from  the  advance  sheets  of  the  Manual.  The 
great  gains  in  passenger  traffic  during  recent  years  are  also  well 
shown  in  the  tables,  although  when  the  entire  system  of  the  coun- 
try is  considered,  freight  has  fully  maintained  its  percentage  of 
gain.  We  have  previously  taken  occasion  to  point  out  that  the 
rapid  growth  of  the  country  should  each  year  tend  to  increase 
the  relative  importance  of  passenger,  as  compared  with  freight  traf- 
fic. Where  population  is  very  dense  per  mile  of  track,  as  in  England, 
or  in  the  territory  served  by  the  New  Haven  road,  the  two  branches 
of  traffic  maintain  almost  a  parity,  instead  of  the  wide  divergence 
in  importance  that  at  present  exists  in  this  country  as  a  whole. 
Yet  in  spite  of  the  congested  passenger  traffic  in  certain  parts  of 
the  country,  it  is  worthy  of  note  that  freight  earnings  to-day  actually 
constitute  a  larger  percentage  of  gross  earnings  than  they  did  30 
years  ago.  Thus,  in  1875,  earnings  from  passenger  traffic  consti- 
tuted 27  per  cent,  of  the  gross  earnings  of  the  railroads  in  the 
United  States,  as  reported  in  Poor's  Manual.  In  1880,  this  percent 
age  had  fallen  just  under  24,  with  an  increase  of  17  per  cent,  in 
the  mileage  of  the  country  during  the  five  years.  From  1880  to 
1885  the  mileage  increased  46  per  cent,  and  in  1885  the  ratio  of 
passenger  earnings  to  the  total  was  26  per  cent.  Since  1885  the 
returns  may  be  tabulated  as  fojlows: 


, Per  cent , 

Avg.  annual        Passenger 

, Per  cent. > 

Avg.  annual        Passenger 

increase           earnings  to 

In  mileage,     gross  earnings. 

in  mileage,    gross  earnings. 

1890. . 

6.4                       25 

1902.. 

1895. . 

2.0                       24 

1903. .. 

3.5                  •     22 

t900. . 

1.4                       22 

1904.., 

2.0                       23 

1901.. 

2.0                       22 

NEW   PUBLICATIONS. 


Multiple  Telegraphs.     By  A.  C.  Crehore,  Ph.D.,  Mem.  A.  I.  E.  E.     New  York  : 

McGraw  Publishing  Co.  6  In.  x  9  In.,  pp.  124.  Price,  $2.00. 
The  author  of  this  book  is  an  electrical  expert  of  long  experience 
and  an  extensive  experimenter  in  synchronous  and  other  multiple 
telegraphs;  and  this  work  is  an  account  of  what  he  has  done 
in  obtaining  independent  telegraph  circuits  by  the  use  of  direct 
and  alternating  currents  on  the  same  wire,  and  in  the  use.  tor 
telegraphing,  of  synchronous  rotation  of  two  bodies  at  distant  points. 
His  arrangement  for  using  direct  and  alternating  currents  on  the 
same  wire  is  called  the  duplex-diplex  system.  He  describes  in  de- 
tail the  arrangement  of  such  a  system  on  the  railroad  wires  of 
the  Pennsylvania  Lines  West  of  Pittsburg  between  Pittsburg  and 
Toledo,  and  also  between  Cambridge,  Ohio,  and  Crestline.  This 
line  has  been  in  use  over  three  years.  The  duplex-diplex  cannot 
be   worked    quite   so   long    distances    as   the   polar    duplex,    but    it 

'Poor's  Manual  of  Railroads:   3Sth  annual  number,  covering  1904.     1,620 
pp.  Poor's    Railroad    Manual   Co..    Publishers,   68.  William    St.,    New    York. 

Price,  $10,  including  delivery. 
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has  the  advantage  that  two  messages  may  be  sent  simultaneously 
in  the  same  direction,  and  the  receiving  operator  can  break  the 
sending  operator.  The  two  independent  circuits  of  the  duplex-diplex 
system  may  be  treated  as  it  they  were  two  separate  wires,  and 
rented  or  leased  to  independent  parties.  No  artificial  line  is  re 
quirf'd  for  this  system  and  stations  may  be  inserted  anywhere  in 
the  wire  without  putting  in  a  repeater  station. 


TRADE  CATALOGUES. 


Handbook   of   Cost   Data.       By    Halbert    P.    Gillette.      New    York :     Myron    C. 

Clark.  19U5.  Leather,  <illi  pages.  I'rice,  .?4. 
There  is  a  distinction  between  "costs"  and  "prices"  which  many 
engineers  and  business  men  fail  to  recognize.  Prices  of  material 
can  be  obtained  anywhere  at  any  time,  but  the  cost  of  a  piece 
of  work  is  a  very  different  thing.  The  price  of  material  is  only 
one  small  item  in  the  cost.  There  have  been  many  compilations 
of  prices  of  material,  so-called  cost  of  excavation  or  building,  etc.; 
and  these  have  a  certain  value  to  the  engineer  and  contractor 
in  estimating  the  cost  of  a  new  piece  of  work.  They  ail  lack,  how- 
ever, an  intelligent  analysis  of  the  component  items,  and  there- 
fore are  of  comparatively  little  use  unless  supplemented  with  a 
wide  knowledge  of  practical  work  and  years  of  experience.  And 
too,  prices  vary  from  month  to  month  in  the  same  and  different 
localities. 

The  author  of  this  handbook  has  gone  deeper  into  the  sutr 
ject  of  estimating  costs  of  engineering  works.  An  authority  him- 
self with  every  facility  for  collecting  data  covering  a  wide  range 
of  work,  he  has  condensed  in  this  volume  the  experience  of  prac- 
tical men,  the  actual  costs  and  prices  of  doing  contracting  work, 
and  has  analyzed  these  costs  in  a  thorough  and  complete  manner. 
The  section  headings  give  an  idea  of  the  subjects  covered.  They 
include  cost  keeping  and  preparing  estimates;  costs  of  earth  exca- 
vation, rock  excavation,  roads  and  pavements,  stone  masonry,  con- 
crete construction,  water  works,  sewers  and  conduits,  piling  and 
timber  trestles,  erecting  buildings,  steam  and  electric  railroads, 
bridge  erection,   railroad  surveys  and  miscellaneous  structures. 

The  first  chapter  on  cost  keeping  and  preparing  estimates  is 
well  worth  careful  study  by  any  young  engineer  ov  contractor, 
for  it  is  carefully  written  and  contains  just  such  information  as 
cannot  be  found  in  text  books  on  the  practical  details  of  this 
important  preliminary  to  engineering  contracts.  More  delays  and 
actual  monetary  losses  can  be  incurred  by  hasty  and  erroneon.s 
estimates  than  by  any  other  conditions  affecting  the  worlf.  .-md 
the  rule  of  thumb  is  not  a  safe  and  "good  enougli"  method.  The 
materials  for  the  other  chapters  have  been  gathered  largely  from 
the  author's  personal  experience  and  from  data  published  in  recent 
issues  of  the  various  engineering  papers.  Numerous  examples  are 
given  of  detail  costs  of  works  in  different  sections  of  the  country, 
md  wherever  possible  the  figures  have  been  supplemented  by  a 
brief  description  of  the  methods  used  on  the  work. 


The  Huililiiiii  Extimiitui:     Bt  Willinm  .\rtlnir.     Second  Edition,     nmaha.  Xeb.. 

1905.  Published  by  the  Author.  Cloth.  IsO  pages.  Price,  $1.50. 
This  little  book  was  first  published  in  1904  and  has  since  been 
idded  to  and  revised  by  the  author  in  places  where  it  seemed  de- 
Scient.  It  outlines  in  detail  the  estimates  necessary  for  figuring 
the  cost  of  a  complete  building  from  cellar  to  roof,  giving  quan- 
tities, costs  of  materials,  cost  of  labor,  etc.  Most  of  the  examples 
liave  been  taken  from  buildings  erected  under  the  author's  observa- 
tion, but  the  detail  costs  are  sufficiently  representative  of  conditions 
Dbtaining  elsewhere  throughout  the  country  to  be  of  value  out- 
side. Complete  estimates  are  given  for  frame  engine  houses  for 
railroads,  and  several  pages  are  devoted  to  the  cost  of  railroad 
shop  buildings  and  other  structures. 


Theory  of  Structures  and  Strength  of  Materials.  Bv  Henry  T.  Bovey,  Pro- 
fessor of  Civil  Engineering.  McGill  University.  New  York  :  John  Wile? 
&  Sons.  1905.  Fourth  edition,  reivsed  and  enlarged.  Cloth,  981  pages. 
943  figures.      Price,  $7.50. 

[t  Is  not  necessary  to  review  at  length  Prof.  Bovey's  text  hook 
jn  Framed  Structures.  His  work  has  long  been  a  standard  in  many 
jolleges  and  a  constant  reference  book  for  many  practising  engi- 
[leers.  In  its  new  and  enlarged  form  it  is  brought  up-to-date  by 
;he  introduction  of  examples  of  modern  engineering  works  through- 
jut  the  discussions  in  the  text.  About  130  pages  of  new  matter 
lave  been  added  and  the  number  of  figures  increased  from  515  to 
)43.  This  in  itself  speaks  for  the  amount  of  work  which  has  been 
ione  in  revising  the  book. 


Uiflh-Tension  Poircr  Transmission.     Published  bv  the  McGraw  Publishing  Co.. 

New  York,  1905.  Cloth,  466  pages.  Price!  $3. 
[n  1902  the  American  Institute  of  Electrical  Engineers  appointed 
i  committee  of  five  members  to  collect  data  on  the  electric  trans- 
Bission  of  energy  at  high  voltage  and  present  it  to  the  Institute 
n  the  form  of  a  report  and  through  individual  papers.  In  this 
colume  the  various  papers  and  discussions  before  the  Institute  re- 
lating to  high-tension  transmission  have  been  collected  and  ar- 
ranged in  co-ordinate  form.  The  papers  have  been  reprinted  from 
iie  Transactions  of  the  society  by  special  permission,  and  in  this 
shape  they  form  a  valuable  addition  to  engineering  works  relating 
:o  the  modern  method  of  transmitting  energy  great  distances. 


Locomotive  Castings. — Illustrations  of  Hunt-Spillei  guu  iron 
locomotive  castings,  such  as  journal  boxes,  brake-shoes  and  wedges, 
cylinder  packing  and  btishings,  piston  valves,  false  valve  seats,  gir- 
ders, crosshead  shoes,  eccentrics  and  straps,  rocker  boxes,  etc.,  are 
shown  in  a  pamphlet  published  by  the  Hunt-Spiller  Mfg.  Cor- 
poration, South  Boston,  JIass.  This  metal  has  a  tensile  strength 
of  35,000  lbs.  per  sq.  in.,  and  is  of  very  close  grain  and  has  excep- 
tionally fine  wearing  tfualities  which  make  it  particularly  desirable 
for  locomotive  work.  W.  B.  Leach.  General  Manager  of  the  com- 
pany, was  at  one  time  connected  with  the  Boston  &  Albany. 


Union   Pacific  Motor   Cars. — Union   Pacific  motor  cars  numbers 

1  and  2  are  described,  with  photographs  and  drawings  of  the  newer 
car,  in  a  folder  just  issued  by  the  road.  The  description  includes 
a  record  of  trial  trips  and  regular  service  in  which  the  cars  have 
been  used.     In  its  second  trial  run  on  September  22,  motor  car  No. 

2  covered  several  miles  at  the  rate  of  63.2  m.p.h. 


The  Chicago,  Burlington  it  Quincy  is  distributing  a  folder  of 
15  pages  devoted  to  Colorado  as  a  winter  resort.  It  is  illustrated 
with  large  half-tone  engravings  from  photographs  and  sets  forth 
in  detail  the  advantages  and  desirability  of  this  region  in  the  winter 

season. 


Belt-Type  Direct  Current  Machines. — Large  sizes  of  belt-type 
d.c.  motors  and  generators  are  described  in  Bulletin  61,  issued  by 
the  Crocker-Wheeler  Company,  Ampere,  N.  J.  Outlines  of  these 
machines  accompanied  by  tables  of  general  dimensions  are  also 
given. 


CONTRIBUTIONS 


"Praise  from  Sir   Hubert." 


Athuita.  Ga..  Nov.   15.  1905. 
T(t  THE  Editor  of  the  Ratlboau  Gazette: 

I  have  just  been  reading  the  last  issue  of  the  Railroad  Gazette. 
and  feel  like  saying  something  to  show  my  appreciation  of  its 
make-up  and  the  character  of  the  articles  printed.  What  could  be 
neater,  cleaner  or  plainer  than  the  pictorial  description  of  the  article 
on  the  Improvements  of  the  New  York  Central  &  Hudson  River'.' 
It  seems  to  me  that  careful  perusal  of  its  columns  from  week  to 
week  is  almost  equivalent  to  a  liberal  education  for  any  one  who 
wishes  to  be  well  informed  on  railroad  matters,  and  almost  in- 
valuable. The  clean  cut,  plain,  common-sense  statements  and  liber- 
ality of  view  in  its  editorials  particularly  impress  me.  Especially 
so  in  the  one  referring  to  Mr.  John  F.  Wallace  in  the  issue  re- 
ferred to.  I  do  not  know  him  personally,  but  it  has  seemed  to  ine 
that  if  ever  a  man  of  merit  was  unjustly  treated,  he  was.  Yet  he 
has  proved  himself  to  be  too  much  of  a  man  to  let  the  "slings 
of  outrageous  fortune"  prevent  his  aiding  the  Advisory  Board  of 
the  Canal  Commission  with  his  valuable  information  in  reaching 
their  decision,  and  the  Railroad  Gazette  is  certainly  to  be  com- 
mended for  speaking  plainly  about  the  matter. 

BENJ.    THOMPSON, 

Mem.  Am.  See.  C.  E. 


Honeycombing  Flue  Sheets. 


Omaha.  Neb..  Nov.   13.  1905. 
To  the  Editor  of  the  Railro.^d  Gazette: 

I  have  read  with  interest  your  editorial  note  in  the  issue  of 
October  27  calling  attention  to  the  formation  of  honeycomb  on  flue 
sheets  of  locomotives  burning  Illinois  and  Iowa  coal  with  automatic 
stokers.  We  have  had  considerable  experience,  particularly  on  our 
Kansas  division,  with  the  honeycomb  or  clinker  forming  on  our 
firebox  plates,  especially  the  back  flue  sheet.  In  my  opinion,  the 
automatic  stoker  has  nothing  to  do  with  the  clinkering  of  the  flues 
or  the  firebox  plates.  It  is  entirely  in  the  coal;  this  formation  is 
a  part  of  the  coal.  Owing  to  our  engines  on  this  division  having 
small  grate  area  and  consequently  small  exhaust  nozzles  in  order 
to  burn  the  coal  mentioned,  the  small  nozzles  create  a  high  velocity 
of  air  drawn  through  the  grates,  which  carries  this  substance  from 
the  fire  to  the  flue  sheet.  With  a  wide  firebox  and  larger  exhaust 
nozzles,  this  does  not  take  place  to  such  an  extent.  This  substance 
will  cover  the  flue  sheet  in  going  from  30  to  40  miles.  To  remove 
it,  the  fire  door  is  opened,  blower  put  on,  and  a  rush  of  cold  air 
striking  the  clinker  hardens  it  so  that  it  can  be  knocked  off.  Where 
an  automatic  stoker  is  used  the  scraper  cannot  be  used  and  an  en- 
gine would  fail  on  account  of  this  clinker  covering  the  flue  sheet 
and  shutting  off  the  draft. 

We  have  tried  sand  in  fireboxes  to  prevent  this  formation,  but 
with  no  beneficial  results.     At  the  present  time  we  are  experiment- 
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ing  by  giving  the  ends  of  the  flues  and  flue  sheet  a  coating  of  plum- 
bago and  oil,  before  the  engine  leaves  the  roundhouse.  We  find 
that,  when  the  ends  of  the  flues  are  new  and  smooth,  this  clinker 
does  not  adhere  as  readily  as  after  the  flues  have  been  in  service 
a  few  months  and  the  ends  become  rough.  In  view  of  this  fact, 
it  has  been  suggested  that  the  coating  of  oil  and  plumbago  will 
have  a  tendency  to  keep  this  surface  smooth  and  prevent  the  clinker 
from  adhering.  w.  k.  m'keen,  ju., 

Superintendent  M.  F.  &  M.,  Union  Pacilio. 

Handling  Fast  Freight  in  England. 


In  connection  with  the  series  of  articles  we  have  printed  on 
the  time  freight  systems  of  representative  American  railroads,  it 
is  of  interest  to  glance  at  the  e.xtraordinary  and  extravagant  de- 
velopment of  that  type  of  traffic  in  England.  As  far  back  as  1885, 
when  Hadley  wrote  his  "Railroad  Transportation."  he  spoke  of 
the  fact  that  merchandise  freight  could  be  collected  from  the  shipper 
in  the  afternoon  and  delivered  at  almost  any  large  point  south 
of  the  Scotch  line  early  the  following  morning.  So  far  as  the 
main  principles  involved  are  concerned,  there  has  been  no  radical 
change  during  the  last  20  years,  but  in  the  working  of  the  traf- 
fic, in  the  face  of  sharp  competition,  the  service  has  been  polished 
up  to  a  degree  of  facility  and  of  expensiveness  which  strikes  the 
American  observer  as  quite  extraordinary.  Broadly  speaking,  the 
British  railroads  are  not  troubled  by  competition  in  rates,  although 
in  certain  specific  cases,  as,  tor  example,  the  passenger  traffic  between 
Glasgow  and  Edinburgh  this  statement  must  be  modified  somewhat.* 

But  on  the  main  trade  routes,  as,  for  example,  between  London 
and  the  north,  there  is  the  sharpest  kind  of  competition  in  facili- 
ties. What  competition  in  facilities  does  in  this  country  is  well 
shown  on  the  roads  working  between  Chicago  and  St.  Paul  and 
Minneapolis.  In  England,  however,  the  development  at  the  ex- 
pense of  the  carrier  has  been  much  greater,  particularly  in  handling 
freight.  There  are  three  main  routes  from  London  to  Scotland,  the 
London  &  North  Western,  which  combines  with  the  Caledonian 
to  furnish  a  through  service;  the  Midland  and  the  Glasgow  &  South 
Western,  forming  the  central  route,  and  the  Great  Northern,  North 
Eastern  and  North  British,  forming  the  east  coast  route.  Although, 
in  general,  these  lines  serve  the  west,  center  and  east  of  England, 
respectively,  they  nevertheless  compete  at  many  points  and  have 
additional  rivals  of  their  own;  as,  for  example,  the  Great  Western 
and  the  Great  Central.  The  result  is  that  the  London  &  North 
Western  despatches  from  its  Broad  Street  Station  in  London  about 
28  fast  freight  trains  every  afternoon  and  evening.  These  trains,  in 
their  unity  and  in  the  way  they  are  handled,  suggest  a  passenger 
service  rather  than  a  freight  service.  Their  length  is  quite  uni- 
form, consisting  of  either  24  or  25  goods  wagons.  The  traffic 
handled  includes  about  everything  except  coal,  brick,  iron,  and 
other  heavy  articles,  but  merchandise  predominates,  with  the  re- 
sult that  three  tons  per  wagon  of  paying  traffic  is  considered  a 
first  rate  load.  The  Great  Northern  despatches  16  of  these  trains 
every  night,  each  train  made  up  of  24  wagons,  so  that  the  net 
paying  load  per  train  is  only  72  tons,  and  this  is  adhered  to  in 
practice  quite  strictly.  Each  one  of  these  trains  has  its  regular 
place  in  the  loading  sheds,  wiich  also  suggests  the  working  of  a 
passenger  service. 

At  the  Broad  Street  Station  the  cars  are  handled  individually 
by  lines  passed  around  hydraulic  capstans,  over  tracks  making 
right  angle  junctions  in  the  shed,  with  a  turntable  at  each  junc- 
tion. The  capstans  are  conveniently  located,  operated  by  a  foot 
lever,  and  revolve  at  a  high  speed,  and  a  crew  of  two  men  handle 
the  cars  with  great  skill  and  rapidity.  Loading  and  unloading  is 
done  on  two  floors,  and  the  cars  are  raised  and  lowered  on  hydraulic 
lifts  without  confusion  or  loss  of  time. 

Perhaps  no  more  graphic  exhibit  of  the  nature  of  English 
freight  traffic  could  be  shown  than  the  accompanying  statement 
of  the  business  done  at  a  large  goods  station  on  a  single  day  selected 
as  characteristic. 

Station   R.  X. 

Consignments  and  Packages  in  One  Day. 

Received. 

, ■ Weight 

No.  of ,  , Average 

Description  Consign-  Tons,  of  Per  consign-         Per 

of  traffic.  ments.      Pacljages.     2240  lbs.     ment.  lbs.     pacliage  lbs 

Meat     206  6,082  337  3,669  40 

Fish     81  2,233  31  842  30 

Ale    1  95  18  40,320  429 

Goods     ,  .  .      2.574  24,002  499  404  46 

Total    2,862  32,412  886  692  61 

Fortvarded. 
6.201   consignments. 
23,067  packages   (total  weight  906  tons). 
.\verage  weight  per  consignment.  297  lbs. 
Average  weight  per  package.  88  lbs. 

The  interesting  corollary  to  these  figures  is  that  a  large  pro- 
portion of  the  32,412  packages  received  had  to  be  delivered  before 

•The  distance  from  Glasgow  to  Edinburgh  over  either  of  the  competing 
lines,  the  North  British  or  the  Caledonian,  is  approximately  60  miles,  and  the 
single  third-class  fare  at  the  prevalent  rate  would  be  about  53.  ;  as  a  matter 
of  fact  It  is  only  half  a  crown  (2s.  6d.). 


eight  o'clock  in  the  morning,  while  the  23,067  packages  forwarded 
were,  for  the  most  part,  receivable  after  four  o'clock  in  the  after- 
noon. 

On  another  day,  from  this  same  station,  when  a  total  of  823 
tons  of  goods  were  sent  out,  718  tons  were  loaded  direct  for  delivery 
at  161  stations,  and  105  tons  were  sent  to  105  "tranship"  stations 
for  delivery  at  528  points!  Of  the  stations  served  direct,  only  21 
received  consignments  of  over  seven  tons;  the  remaining  140  re- 
ceived 439  tons  of  freight  in  consignments  smaller  than  seven  tons. 

The  Great  Northern  undoubtedly  handles  its  merchandise  traffic 
faster  than  any  other  line  in  England  at  the  present  time.  The 
16  nightly  trains  are  sent  out  at  an  average  speed,  including  stops, 
of  40  to  45  miles  an  hour.  On  the  North  Western  the  speed  of 
these  trains  is  somewhat  less,  say,  35  to  38  miles  an  hour,  and 
the  same  is  true  on  the  Great  Western,  which  competes  sharply 
with  the  North  Western  for  part  of  its  traffic.  As  a  result  of 
this  type  of  service,  which  has  been  accelerated  and  improved 
with  each  succeeding  year,  the  business  methods  of  the  local  tailor 
or  draper  have  gradually  changed  their  character,  and  only  small 
stocks  are  carried.  For  example,  a  customer  in  Sheffield  orders 
a  suit  at  his  tailor's  from  the  sample;  the  tailor  telegraphs  to 
London  for  the  cloth,  and  if  he  receives  his  order  by  four  or  five 
o'clock  in  the  afternoon,  he  gets  the  cloth  delivered  at  his  shop 
by  his  opening  hour  the  following  morning. 

To  handle  traffic  in  this  way  is.  of  course,  extremely  ex- 
pensive for  the  railroad  companies,  but  the  rates  charged  are  pro- 
portionately high  and  the  best  opinion  at  the  present  time  seems 
to  be  that  this  abnormal  traffic  is  profitable.  The  average  rate 
received  for  this  fast  freight  for  the  average  haul  is  not  far  from 
a  sovereign  ($4.86)  a  ton.  This,  of  course,  includes  collection  and 
delivery  by  the  railroad  company.  Southbound  traffic  arriving  in 
London  in  the  early  morning  hours  is  switched  on  to  the  Metro- 
politan and  District  underground  line  and  brought  from  the  main 
receiving  stations  at  the  north  of  London  to  the  freight  depots 
east  of  the  City.  Here  it  is  received  in  the  company's  own  vans 
for  immediate  delivery,  which  is,  of  course,  facilitated  by  the  small 
loading  of  the  cars.  In  former  times  rather  more  use  than  at 
present  was  made  of  the  great  public  trucking  companies  in  Lon- 
don, such  as  Pickford's.  The  railroads  now  find  it  cheaper  to  handle 
their  own  goods,  but  call  on  the  trucking  companies  for  help 
in  times  of  emergency,  on  an  agreed  rate. 

In  view  of  the  light  weight  of  these  fast  freight  trains  and  of  the 
speed  at  which  they  are  run,  it  is  not  surprising  to  find  that  they 
are  frequently  handled  either  by  regular  passenger  locomotives 
or  by  a  type  approximating  the  regular  passenger  type.  The  fast- 
est freight  trains  of  all  are  those  carrying  fish,  chiefly  from  the 
east  coast  receiving  points,  such  as  Grimsby  and  Hull,  to  the 
markets.  England  is  a  great  fish-eating  country,  and  the  import- 
ance of  having  the  fish  delivered  in  the  quickest  possible  time  is 
fully  realized;  hence  the  fish  trains  running  in  the  early  morning 
hours  are  in  many  cases  the  fastest  trains  on  the  road,  passenger 
or  freight,  and  will  maintain  a  schedule  of  60  miles  an  hour  or 
faster.  These  trains  carry  a  special  system  of  designation  and  are 
kept  intact  for  the  trade. 

It  is  obvious  that  with  the  short  hauls  and  fast  running  there 
is  but  little  need  of  the  complicated  time  freight  accounting  which 
is  required  in  this  country.  On  a  characteristic  English  line  the 
general  superintendent  receives  each  morning  a  telegram  describ- 
ing the  movement  of  each  of  his  fast  trains  on  the  night  before. 
This  telegram  is  usually  quite  simple,  because  the  traffic  is  but 
little  subject  to  delays  and  breakdowns.  The  trains  move  with 
great  punctuality  and  the  ordinary  record  is  sinjply  that  the  enu- 
merated trains  as  specified  have  been  despatched  from  enumerated 
points  and  have  arrived  at  London.  The  exceptions  are  so  few 
in  number  that  they  can  be  handled  at  once  and  cleaned  up  without 
any  further  formality. 

Assuming  the  tare  weight  of  each  of  these  merchandise  goods 
wagons  as  being  in  the  vicinity  of  5%  long  tons,  it  will  be  seen 
that  the  weight  per  train  is  not  far  from  228  tons  of  2,000  lbs. 

The  heavy  freight  trains,  carrying  brick,  coal,  iron.  etc..  are 
also  despatched  considerably  faster  than  the  corresponding  trains 
in  American  service,  though  far  lighter.  The  Great  Northern  has 
in  some  cases  hauled  mineral  trains,  as  it  calls  them,  weighing 
1.000  tons  of  2,240  lbs.,  but  these  are  very  uncommon  and  are  not 
attempted  on  most  of  the  lines.  The  London  &  South  Western 
considers  400  tons  as  its  practical  maximum  and  handles  these  trains 
at  20  miles  an  hour,  average  running,  including  stops,  with  six- 
coupled  engines;  and  400  tons  is  in  general  pretty  good  measure 
for  British  mineral  trains,  except  for  special  runs  on  the  great 
coal  roads,  the  Lancashire  &  Yorkshire  and  the  North  Eastern, 
and  for  occasional  experimental  developments  like  that  on  the  Great 
Northern.  Large  cars,  except  under  extraordinary  circumstances, 
are  evidently  an  unprofitable  specialty  in  England  at  present.  On 
the  line  of  the  London  &  North  Western  alone,  at  the  present 
time,  there  are  nearly  100,000  private  owned  colliery  wagons  in 
use.  The  company  can  insist  that  these  be  safe,  serviceable,  and 
not  ridiculously  small    (from  the  English  standpoint),   but   cannot 
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require  the  owners  to  use  big  cars.  Tlie  mineral  tariff  usually 
covers  haul  alone,  without  including  vehicles,  and  the  private 
wagons  and  private  loading  facilities  govern  the  traffic. 

The  discussion  of  heavy  freight,  however,  does  not  properly  come 
within  the  scope  of  the  present  paper,  except  so  far  as  is  neces- 
sary to  show  that  practically  everything  except  traffic  of  extreme 
bulk  and  low  value  is  included  in  what  we  would  consider  the 
time  freight  designation.  On  lines  such  as  the  London  &  South 
Western,  which  have  a  less  exacting  competition,  only  a  few  fast 
goods  trains  are  run,  two  or  three  each  day  carrying  the  meat 
and  fish,  fruit,  etc.,  at  about  40  miles  an  hour;,  and  the  standard 
train,  as  on  the  other  lines,  consists  of  about  25  cars  hauled  by 
an  engine  with,  wheel  arrangement  often  corresponding  to  our  At- 
lantic type,  weighing  SO  to  90  long  tons,  including  tender.  On 
this  line  draperies,  etc.,  ar<>  hauled  in  the  general  goods  train, 
as  distinguished  from  the  mineral  trains.  These  general  goods 
trains  consist  of  about  40  cars  with  a  total  weight  of  about  400 
tons,  and  they  are  hauled  at  approximately  35  miles  an  hour  with 
only  one  or  two  stops  between  London  and  the  West.  All  of  these 
trains  preserve  their  schedules,  the  main  difference  from  the  lines 
to  the  North  being  that  a  much  smaller  number  of  fast  freights 
are  worked,  while  the  intermediate  traffic  is  carried  in  mixed  freight 
trains. 

On  the  southern  lines,  such  as  the  South  Eastern  &  Chatham, 
where  the  goods  business  is  secondary,  consisting  chiefly  of  con- 
tinental merchandise  which  has  crossed  the  Channel,  and  of  the 
out-haul  to  the  towns  along  the  line,  only  one  or  two  fast  trains 
are  run  each  day,  and  these  are  extremely  small,  pulling  out  with 
from  five  to  15  cars,  so  that  the  average  paying  load  per  fast 
freight  train  would  not  be  much  more  than  30  tons  per  train.  These 
trains  run  about  40  miles  an  hour  and  general  freights,  as  on 
the  South  Western,  carry  the  balance  of  the  traffic  in  400  ton 
trains,  gross  load,  at  about  35  miles  an  hour.  Mineral  trains  on 
the  South  Eastern  &  Chatham  also  maintain  about  this  speed  and 
are  usually  quite  light.  The  important  consideration  is  to  keep 
them  out  of  the  way  of  passenger  trains. 

What  the  competition  in  facilities  which  has  brought  about 
these  developments  will  lead  to,  no  one  can  tell.  English  rail- 
road managers  are  quite  agreed  in  their  belief  that  only  a  tiny 
fraction  of  the  shipping  public  has  really  any  vital  interest  in  the 
over-night  deliveries  that  are  arranged  at  such  cost.  On  the  other 
hand,  it  may  be  said  that  freight  rates  have  scarcely  been  reduced 
in  the  last  30  years,  and  it  is  presumably  more  profitable  to  the 
companies  to  haul  their  traffic  in  uneconomical  train  loads  and  haul 
it  fast,  at  high  rates,  than  to  increase  the  loading  and  lower  the  rate. 


The  Fades  Viaduct. 


PY    E.    OMMELANQE. 

The  Fades  viaduct  which  is  being  built  across  the  valley  of 
Sioule  river  near  Vauriat,  France,  will  be  the  highest  railroad 
bridge  in  the  world.  It  is  one  of  the  engineering  structures  on  a 
branch  line  from  Saint  Eloy  to  Pauniat  (Puy  du  Dome),  in  Cen- 
tral France.  The  total  length  of  the  bridge  is  1,446  ft.  2  in.,  and 
it  consists  of  three  masonry  arch  approach  spans  and  three  lat- 
ticed girder  deck  spans.  The  level  of  the  rail  is  434  ft.  7  in.  above 
the  bed  of  the  stream.  The  steel  spans  are  of  unusual  length  for 
the  type  of  truss  used,  the  center  span  being  472  ft.  5  in.  over 
end  pins  and  the  two  flanking  spahs  each  378  ft.  long.  The  ma- 
sonry towers  are  also  remarkable.  The  bridge  will  cost  about  $560.- 
000,  of  which  1200,000  has  been  spent  on  the  masonry  piers  and 
abutment  arches  and  the  remainder  for  the  steel  work. 

The  two  tower  piers  are  of  granite  masonry  laid  in  parallel 
courses  and  are  303  ft.  high  above  the  foundation,  which  rests  on 
solid  rock.  They  are  rectangular  in  section  with  parabolic  fac- 
ings, the  reduction  in  dimensions  being  from  38  ft.  3  in.  x  72  ft. 
at  the  base  to  18  ft.  x  36  ft.  under  the  capitals.  The  piers  are 
hollow  and  have  two  shafts  rectangular  in  section  rising  to  the 
top  and  connected  under  the  capitals  by  a  circular  arched  open- 
ing. The  narrow  dimension  of  these  shafts,  6  ft.  6  in.,  Is  constant 
for  the  full  height,  but  the  long  dimension  decreases  with  the 
height.  The  walls  thus  have  a  thickness  of  from  15  ft.  97,.,  in. 
to  6  ft.  Vi  in.  on  the  narrow  faces  of  the  pier,  and  from  21  ft.  3  in. 
to  11  ft.  9%  in.  on  the  wide  faces.  The  coping  at  the  top  is  9  ft. 
10  in.  high  and  projects  out  2  ft.  11  in.  from  the  faces  of  the  shaft. 
It  is  supported  on  brackets  and  fillets  which  give  a  finished  appear- 
ance to  the  immense  pillars. 

The  west  approach  is  formed  by  two  circular  masonry  arches 
of  45  ft.  11  in.  span.  The  end  piers  are  16  ft.  5  in.  thick  at  the 
springing  line,  and  the  intermediate  piers  9  ft.  2  in.  thick.  The 
outer  pier  is  264  ft.  9  in.  high  from  foundation  to  springing  line 
and  the  inner  pier  is  76  ft.  high.  The  approach  arches  are  32  ft. 
2  in.  wide  over  parapets.  A  buttress  is  built  up  on  the  outer  face 
of  the  approach  pier  to  serve  as  a  seat  for  the  superstructure.  It 
is  6  ft.  6  in.  wide  and  29  ft.  6  in.  long  at  the  top.  The  east  ap- 
proach has  only  one  masonry  arch  of  the  same  dimensions  as  the 
piers  and  arches  of  the  west  approach. 


The  superstructure  is  1,230  ft.  long  divided  into  two  shore 
spans  of  379  tt.  and  a  central  span  of  472  ft.  It  consists  of  two 
parallel  latticed  deck  girders  38  ft.  2  in.  deep  spaced  21  ft.  11  in. 
apart,  center  to  center  of  chords.  The  top  and  bottom  chords  are 
built  up  of  plates  in  a  box  section  and  the  double  lattice  rods  are 
inclined  at  an  angle  of  45  deg.  The  two  girders  are  braced  later- 
ally with  diagonal  and  cross-braces.  The  top  chords  carry  the 
floor  system  and  the  bottom  chords  carry  a  fixed  footbridge  for 
inspection  and  maintenance  purposes. 

The  floor  system  consists  of  I-beams  spaced  2  ft.  4  in.  apart 
and  resting  on  the  top  chords  of  the  trusses.  A  steel  plate  floor 
Vi  in.  thick  is  laid  over  these  and  the  rails  are  laid  on  the  plates. 
The  floor  is  designed  to  carry  a  locomotive  or  cars  in  the  event 
of  their  leaving  the  rails  and  wooden  guard  rails  are  laid  out- 
side the  track  rails  to  keep  the  engine  or  cars  in  the  center  of 
the  structure   should  a  derailment  occur. 

The  superstructure  was  designed  to  carry  a  dead  load  uniformly 
distributed  of  4,220  lbs.  per  ft.  and  a  live  load  of  two  77-ton  loco- 
motives followed  by  a  train  of  20-ton  coal  cars.  The  coal  cars 
are  25  ft.  2  in.  long  and  are  carried  on  four  wheels  with  axles 
spaced  10  ft.  apart.  The  maximum  axle  load  of  the  cars  is  16  tons. 
Wind   pressure   was   taken   at   34.8   lbs.   per   sq.    ft.   of   vertical   sur- 


East  Pier  of  Fades  Viaduct. 

face  for  the  loaded  bridge  and  55.3  lbs.  per  sq.  ft.  for  the  unloaded 
bridge.  These  pressures  were  assumed  to  act  only  on  the  actual 
vertical  projection  of  the  trusses.  The  full  wind  pressure  was  as- 
sumed to  act  on  the  windward  truss  and  the  simultaneous  pres- 
sure on  the  leeward  truss  was  less  by  that  fraction  of  the  full 
pressure  equal  to  the  ratio  of  exposed  truss  surface  of  one  truss 
to  the  total  area  of  the  rectangle  represented  by  the  top  and  bottom 
chords.  The  wind  pressure  on  a  train  was  assumed  to  act  on  a 
vertical  surface  9  ft.  10  in.  high  with  its  bottom  edge  1  ft.  8  in. 
above  the  rail.  The  maximum  wind  effect  was  found  to  be  941  lbs.  • 
per  lineal  ft. 

The  pier  carrying  the  fixed  end  bearing  is  further  required 
to  resist  the  braking  effort  of  the  full  train  load.  It  was  assumed 
that  the  maximum  train  load  with  full  complement  of  automatic 
brakes  would  be  330  tons,  which  would  give,  with  a  braking  co- 
efficient of  0.20,  a  retardation  of  66  tons.  The  maximum  compres- 
sive stress  in  the  piers  due  to  full  dead  and  live  load  and  wind 
load  is  200  lbs.  per  sq.  in.  Calculations  to  determine  the  lateral 
deflection  of  the  piers  at  the  top  due  to  wind  load  and  braking  load 
showed  that  this  would  be  only  about  %  in.  under  the  most  severe 
conditions. 

The  end  bearings  of  the  trusses  are  of  the  usual  pin  and  roller 
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The  Sioule  River  Valley  and  the  Fades  Viaduct. 


Erecting   East  Shore  Span   of   Fades  Viaduct,   Showing   Falsework  and   Traveler. 
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type.     The  fixed   bearing  is  mounted   on   the   east   pier.     Those  on 
the  west  pier  and  the  two  abutments  are  movable. 

The  erection  of  the  superstructure  has  been  carried  out  from 
the  east  banlc.  A  seaffol(i  floor  supported  on  two  towers  and  half 
the  length  of  the  shore  span  was  built  up  to  the  level  of  the  bot- 
tom chord  of  the  truss  and  half  the  truss  erected.  The  remainder 
of  the  first  span  was  erected  with  a  traveling  cage  carried  out  on- 
the  truss  as  the  erection  proceeded.  The  inshore  end  was  counter- 
weighted  with  200  tons  placed  next  to  the  abutment.  A  similar 
method  will  be  followed  with  the  west  shore  span.  The  center 
span  will  be  erected  with  a  traveler  by  anchoring  to  the  inshore 
spans.  Most  of  the  field  riveting  is  being  done  with  pneumatic 
hammers,  but  in  a  few  inaccessible  places  hand  riveting  has  been 
used. 


Improvements  of  the   New  York  Central   &   Hudson    River   Within 
the   Electric  Zone.* 


The  new  Giand  Central  yard,  Park  avenue  tunnel  changes.  Port 
Morris  Branch  improvements,  Marble  Hill  cut-off,  four-tracking  and 
electrification  have  been  described  in  previous  articles  {Railroad 
Gazette,  October  20,  November  3,  10  and  17).  This  article,  which 
concludes  the  series,  will  describe  the  new  terminal  building  which 
will  be  erected  on  the  site  of  the  Grand  Central  Station. 

Preliminary  studies  for  the  new  station  were  developed  on  the 
basis  of  a  structure  suitable  for  revenue  producing  qualities  as 
well  as  for  railroad  uses,  following  substantially  the  lines  of  a 
modern  high  office  building.  This  plan  was  later  discarded,  how- 
ever, as  sacrificing  to  commercial  uses,  features  of  great  import- 
ance for  railroad  requirements,  and  as  being  less  adapted  to  treat- 
ment appropriate  for  a  great  railroad  terminal. 

The    accepted    design    embodies    a    monumental    scale    of    treat- 
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below  and  approached  from  the  gallery  by  four  grand  staircases, 
each  25  ft.  wide.  This  concourse  is  on  the  same  level  as  the  ex-' 
press  tracks,  about  15  ft,  below  the  street  grade.  It  will  be  160 
ft.  by  470  ft.  and  over  150  ft.  high,  and  will  be  the  largest  in  the 
world.  Passageways  of  generous  dimensions  have  been  provided, 
connecting  both  ends  of  the  concourse  by  means  of  subways  witli 
easy  grades,  with  Madison  and  Lexington  avenues,  the  exits  on 
these  avenues  being  just  north  of  Forty-third  street.  A  passageway 
is  also  provided  connecting  the  west  end  of  the  concourse  directly 
with  the  Rapid  Transit  Subway  Station  in  Forty-second  street.  The 
main  exit  from  the  station  is  at  the  west  end  of  the  concourse, 
opening  directly  to  Vauderbilt  avenue  opposite  the  public  carriage 
stand,  or  to  the  company's  cab  stand  Ijelow  the  street  level. 

North  of  the  main  concourse  and  on  the  same  level,  are  the 
express  platforms  in  the  main  train  room.  This  train  room  is  500 
ft.  wide  by  400  ft.  long,  extending  from  the  west  side  of  Vander- 
bilt  avenue  to  the  east  side  of  Depew  place,  and  north  to  Forty- 
fifth  street.  It  contains  24  tracks  and  13  platforms,  15  to  18  ft. 
wide,  the  longest  of  which  extends  to  Forty-ninth  street,  a  distance 
of  nearly  1,500  ft.  The  low  vaulted  roof  of  the  train  room  is  sup- 
ported along  the  platforms  by  columns  which  also  carry  the  build- 
ing over  the  train  room.  On  the  same  level  and  to  the  rear  of 
the  express  concourse  is  the  general  waiting  room  under  the  ticket 
lobby.  Adjoining  the  express  concourse  and  the  main  waiting  room, 
are  the  usual  retiring  rooms,  cafes,  restaurant,  parcel  room,  barber 
shop,  telephone  and  telegraph  facilities,  etc.  The  main  waiting  room 
and  express  concourse  with  adjoining  rooms  and  the  express  train 
room,  occupy  the  entire  area,  about  15  ft.  below  the  street  grade, 
from  Forty-second  to  Forty-fifth  streets,  between  the  west  line  of 
Vanderbilt  avenue  and  the  east  line  of  Depew  place,  720  by  460  ft. 

From  the  express  concourse  grand  staircases  descend  to  the 
lower    level   or   suburban    concourse,    with    separate    waiting,    retir- 
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Elevation   of   Proposed   New   Grand   Central   Station. 


ment.  Rising  only  to  a  height  of  170  ft.  above  the  street,  the  struc- 
ture as  a  whole  appears  low  on  account  of  the  tremendous  scope 
of  the  plan,  which  covers  an  area  equivalent  to  about  Si-j  city 
blocks.  The  main  entrance  on  the  Forty-second  street  facade, 
symmetrical  with  the  center  line  of  Park  avenue,  presents  three 
arched  entrances  of  proportions  commensurate  with  the  general 
scale,  flanked  by  huge  pylons  on  which  appear  appropriate  inscrip- 
tions, the  whole  surmounted  with  a  heavy  ornate  cornice  which 
extends  unbroken  around  the  entire  building.  Over  the  center  arch 
is  an  immense  ornamental  clock  which  is  surmounted  by  a  group 
of  statuary.  The  Vanderbilt  avenue  facade  provides  similar  treat- 
ment for  the  main  exit,  the  three  arches  being  symmetrical  with 
the  center  line  of  Forty-third  street  and  being  surmounted  by  a 
grand  arch  sprung  from  the  flanking  pylons  and  spanning  the  entire 
exit.  This  arched  roof  is  carried  for  the  entire  width  of  the 
main  building  from  Vanderbilt  avenue  to  Depew  place,  forming  a 
roof  to  the  main  concourse,  and  intersected  in  the  center  to  effect 
a  magnificent  groined  dome  over  the  center  of  the  concourse. 

The  station  will  be  set  back  about  40  ft.  from  the  line  of  Forty- 
second  street  and  70  ft.  from  the  line  of  Vanderbilt  avenue,  and 
island  walks  with  tall  electroliers  will  follow  the  existing  street 
lines,  thus  giving  spacious  carriage  approaches  to  the  main  entrance 
and  exit. 

From  the  main  entrance  from  Forty-second  street  passengers 
enter  the  ticket  lobby,  a  hall  90  x  300  ft.,  at  the  street  level, 
extending  the  entire  width  of  the  main  buildiug,  with  vaulted  roof. 
The  outgoing  baggage  room  along  Depew  place  is  in  direct  com- 
munication with  the  ticket  lobby  and  is  thus  convenient  to  pas- 
sengers for  checking  baggage  after  tickets  are  purchased.  Beyond 
the  ticket  lobby  and  on  the  same  level  is  the  gallery  or  mezzanine 
floor   surrounding    and    overlooking    the    express    concourse    15    ft. 

•Ry  (i.  R.  Wadsworth,  late  with  the  New  York  Central. 


ing  rooms,  etc..  which  are  on  the  same  level  with  the  suburban 
platforms.  The  suburban  concourse  is  about  80  by  300  ft.  and 
from  it  passengers  can  pass  directly  forward  to  the  suburban  plat- 
forms, or  to  the  rear  to  the  passageway  leading  directly  to  the 
Rapi4  Transit  Station  in  Forty-second  street.  There  will  be  pro- 
vided also  separate  entrances  and  exits  to  and  from  the  suburban 
concourse,  leading  by  inclined  passageways  directly  to  the  street, 
and  obviating  the  necessity  of  passing  through  the  express  con- 
course to  the  main  entrance  or  exit.  The  platforms  in  the  sub- 
urban station  are  500  ft.  long. 

The  suburban  station  comprises  16  platform  tracks.  Each  track 
is  served  by  two  platforms,  one  for  loading  and  one  for  unload- 
ing, so  that  every  alternate  platform  throughout  the  entire  width 
of  the  station  is  used  exclusively  for  incoming  or  outgoing  pas- 
sengers. The  stairways  and  passages  leading  from  the  concourse 
to  the  suburban  platforms  are  so  arranged  as  to  be  used  exclusively 
for  outgoing  passengers,  thus  obviating  all  confusion,  the  incoming 
platforms  leading  directly  to  the  waiting  room,  the  subway  station 
or  the  exits. 

The  baggage  rooms  will  be  located  slightly  above  street  grades, 
and  will  have  a  continuous  street  frontage  for  wagon  service,  of 
about  1,300  ft.  The  incoming  baggage  room  will  be  along  Vander- 
bilt avenue  from  Forty-third  to  Forty-fifth  streets,  and  the  out- 
going baggage  room  along  Depew  place  from  Forty-second  to  Forty- 
fifth  streets.  The  two  baggage  rooms  are  connected  at  the  ex- 
treme north  end  of  the  station  building  by  a  baggage  concourse 
at  the  same  level,  passing  over  the  tracks  and  along  the  south  side 
of  Forty-fifth  street.  Consideration  was  given  to  the  automatic  con- 
veyor system  for  handling  baggage  from  the  train  to  the  baggage 
rooms,  with  a  view  to  its  possible  adoption.  The  conclusion  wa.s 
reached,  however,  that  admirable  in  itself,  the  system  was  not  well 
adapted  to  Grand  Central  Station   requirements,  on  account  of  the 
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consequent  sacrifice  in  the  number  of  tracks  in  the  train  room,  or 
in  the  width  of  the  platforms,  in  order  to  provide  suitable  space 
between  the  tracl<s  in  pairs  for  the  conveyors.  Baggage  will  be 
trucked  on  the  passenger  platforms,  but  away  from  the  passenger 
concourse,  to  elevators  connecting  each  platform,  both  in  the  ex- 
press and  in  the  suburban  station  with  the  overhead  baggage  con- 
course. Certain  elevators  serve  jointly  the  e.xpress  and  the  sub- 
urban platforms  immediately  below. 

The  company's  cab  stau-fl  will  be  on  a  level  with  the  express 
train  concourse,  and  occupies  a  space  100  x  200  ft.,  immediately 
under  the  street  surface  of  Vanderbilt  avenue  at  the  end  of  the 
concourse.  The  cab  stand  is  reached  by  an  easy  incline  from  Madi- 
son avenue  just  north  of  Forty-third  street.  The  public  carriage 
approach  for  arriving  passengers  is  on  Vanderbilt  avenue,  opposite- 
the  main  exit. 

It  will  be  noted  that  the  main  exit  as  well  as  the  inbound  bag- 
gage room  is  on  the  west  side  of  the  station,  providing  for  right 
hand  operation  of  trains  with  the  new  electric  service. 

Over  the  main  train  room  and  the  baggage  rooms,  from  the 
main  concourse  north  to  Forty-fifth  street,  for  the  full  width  of 
the  station,  will  be  the  railroad  offices.  This  portion  of  the  build- 
ing will   have   a   street   frontage   of  about   1,000   ft.   on   Vanderbilt 
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Plan  of  Station   Building  at  Street   Level. 

avenue.  Forty-fifth  street  and  Uepew  place,  with  connecting  build- 
ings over  the  train  room,  between  which  will  be  ample  light  wells 
serving  the  double  purpose  of  lighting  the  offices  as  well  as  the 
main  train  room.  The  design  for  the  office  quarters  provides  six 
stories  over  the  baggage  and  train  rooms,  giving  a  total  available 
office  area  of  250,000  sq.  ft.  exclusive  of  corridors.  The  main  en- 
trance to  the  railroad  offices  will  be  on  the  Forty-fifth  street  facade 
opposite  the  center  of  Park  avenue. 

An  interesting  feature  of  the  new  station  will  be  the  new  post- 
office  on  Lexington  avenue  between  Forty-third  and  Forty-fifth 
streets,  the  Lexington  avenue  facade  centering  on  Forty-fourth 
street,  which  will  be  closed  -between  Lexington  avenue  and  Depew 
place.  The  post  office  will  in  reality  be  separated  from  the  sta- 
tion proper  by  Depew  place,  but  in  effect  the  two  structures  will 
be  one.  The  post  office  building  will  rise  over  the  mail  and  storage 
tracks  of  the  terminal  yard  which  extend  south  along  Lexing- 
ton avenue  to  Forty-third  street,  there  being  two  tracks  with  inter- 
mediate platforms  18  ft.  wide  by  nearly  600  ft.  long,  given  up  ex- 
clusively to  United  States  mail  service.  From  this  mail  platform 
special  elevators  rise  to  the  main  working  floor  of  the  post  office, 
which  is  slightly  above  the  street  grade  of  Lexington  avenue  a 
room  200  by  400  ft. 
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A   Study   in   the  Cost   of   Carrying    Live   Stock   and    in   the   Cost   of 
Car  Service.* 


The  division  of  rate  which  the  lines  east  of  the  Missouri  river 
accept  for  transporting  live  stock,  and  the  division  of  the  rate  ac- 
cepted for  transporting  the  products  of  animals  as  they  now  exist, 
are  in  line  with  the  holdings  of  the  Interstate  Commission,  viz.: 
that  the  rates  per  cwt.  on  live  stock  should  probably  be  less,  but 
in  no  event  should  they  be  more,  than  the  rate  on  the  products 
of  live  stock,  as  shown  by  the  following  schedule  of  rates  which 
have  existed  for  several  years  on  cattle,  hogs,  packing  house  prod- 
ucts and  fresh  meats  from  the  market  towns  of  Kansas  City,  St. 
Joseph  and  Omaha  to  the  market  town  of  Chicago — i.e.,  from  market 
to  market:  Cattle,  from  14  to  22  cents;  hogs,  from  16^^  to  22 
cents;   packing  house  products,  20  cents;  fresh  meats,  20  cents. 

The  rate  on  both  cattle  and  hogs  is  the  actual  difference  be- 
tween the  rates  from  the  point  of  origin  to  Chicago,  and  the  short 
rates  from  points  of  origin  to  the  Missouri  river,  which  gives  vary- 
ing i-ates  from  the  Missouri  river  markets  to  Chicago  on  live  stock. 
The  rate  on  the  product  of  animals  is  a  fixed  rate,  but  based  upon 
the  average  of  the  varying  rates,  in  effect  the  same  principle. 

It  is  now  my  purpose  to  show  by  analysis  that  such  divisional 
rates  are  not  equivalent  rates,  based  on  the  cost  of  carriage,  but 
that  the  live  stock  rates  are  too  low,  and  that  as  a  matter  of  fact 
live  stock  rates,  based  on  the  cost  of  carriage,  instead  of  being 
less  per  cwt.  should  be  more  per  cwt.  than  the  rates  on  the  products 
of  live  stock. 

For  convenience,  I  will  use  the  average  of  the  varying  rates 
on  live  stock,  which  would  be  18  cents  per  cwt.  on  cattle  and  19M 
cents  per  cwt.  on  hogs.  It  costs  as  much  to  haul  a  ton  of  car  as 
a  ton  of  its  load,  and  as  live  stock  is  hauled  in  cars  whose  aver- 
age weight  on  the  Chicago  Great  Western  line  is  27,500  lbs.,  and 
the  product  is  hauled  in  refrigerator  cars  having  a  weight,  includ- 
ing ice.  of  41.000  lbs.,  and  as  the  average  load  of  cattle  is  21,513 
lbs.,  of  hogs  only  16,635  lbs.,  of  packing  house  products  31,632  lbs., 
and  fresh  meats  only  22,414  lbs.,  these  varying  weights  of  car 
and  load  must  be  taken  into  consideration.  Then  there  are  cer- 
tain burdens  which  pertain  to  the  transportation  of  live  stock, 
which  do  not  pertain  in  the  same  degree  to  the  transportation  of  the 
products,  which  must  also  be  taken  into  the  account  before  the  true 
comparison  of  cost  can  be  made.  In  the  analysis,  I  will  speak  of 
these  unequal  burdens  first. 

The  packing  house  products  and  fresh  meats  are  not  hauled 
in  cars  owned  b)-  the  railroad,  but  in  refrigerator  cars  owned  by 
the  packers,  and  the  expense  which  is  most  talked  about  is  the 
mileage  paid  for  the  use  of  the  refrigerator  cars.  In  order  to 
understand  this  mileage  arrangement,  it  must  be  borne  in  mind 
that  the  mileage  paid  covers  the  use  of  the  car  and  its  interest 
account,  and  the  entire  cost  of  renewals  and  the  cost  of  repairs 
to  such  refrigerator  cars  "necessitated  by  ordinary  wear  and  tear 
in  fair  service."  In  addition  to  the  mileage,  the  railroad  company 
pays  "for  damage  done  to  any  of  the  cars  by  unfair  usage,  derail- 
ment or  accident,"  which  on  the  Chicago  Great  Western  in  the 
year  1905,  averaged  one  mill  per  mile.  The  mileage  paid  is  one 
cent  per  mile,  making  the  total  payment  for  use  of  car,  renewals 
and  repairs  1.1c.  per  mile.  The  packers  own  these  cars;  they 
load  them  and  unload  them,  and  cars  not  required  for  use  be- 
tween Chicago  and  Missouri  river  points  can  be  used  in  distribut- 
ing packing  house  products  over  other  lines.  So  the  cars  are 
loaded  and  unloaded  promptly  and  kept  almost  continuously  in 
motion,  which  enables  them  to  make  a  much  larger  daily  mileage 
than  it  is  possible  for  railroad  companies  to  make  with  their  own 
cars.  It  is  probable  that  the  average  mileage  of  these  refriger- 
ator cars  is,  approximately,  100  miles  per  day,  while  the  average 
mileage  of  railroad  cars  of  all  descriptions  is  known  to  be  about 
22  miles  per  day,  and  the  average  mileage  of  stock  cars  is  less  than 
22  miles  per  day.  On  account  of  superior  administration,  the 
packers  make  a  profit  (although  not  as  large  as  is  generally  sup- 
posed) from  the  ownership  of  such  cars,  by  leasing  them  on  the 
terms  mentioned.  But  (as  I  will  show  later)  no  railroad  could 
make  a  profit  on  such  terms.  No  railroad  could  maintain  such 
superior  administration,  because,  not  owning  the  output  (merchan- 
dise shipped  from  packing  houses),  or  controlling  its  routing,  one 
day  it  would  be  called  upon  to  furnish  a  large  number  of  cars, 
the  next  day  few  or  none,  with  no  way  to  tell  in  advance  on  what 
days   the  demand  would  be  large;   so  that  in  order  to  supply  the 

♦In  the  trial  before  the  Fnited  States  Court  of  the  suit  of  the  Inter- 
state Commerce  Commissicn  vs.  the  Chicago  Great  Western  and  other  roads, 
to  compel  compliance  with  an  order  of  the  commission  concerning  the 
rates  on  live  stock,  and  on  meats,  Mr.  A.  B.  Stieknev,  President  of  the  Chi- 
cago-Great Western,  who  testified  concerning  the  pra'ctices  on  his  road,  pre- 
sented an  analysis  of  the  relations  of  the  rates  on  live  stock  to  those  on  the 
products  of  live  stock,  based  on  the  cost  of  carriage.  The  present  article  con- 
tains the  main  part  of  Mr.  Stickney"s  statement  and  argument.  His  pur- 
pose, it  will  be  seen,  was  to  show  that  while  the  rates  from  Kansas  Citv,  etc.. 
to  Chicago  on  live  stock  are  less  than  on  fresb  and  cured  meats,  there  would 
be  good  reason  for  making  them  as  high  as.  or  higher  than  the  rates  on  the 
manufactured  product.  Incidentally  he  gives  an  interesting  statement  of 
the  factors  which  made  up  the  cost  Ion  his  road  1.23  cents  per  car  per 
mile)    of  freight  car  service. 


largest  day's  demand  a  great  many  cars  would  stand  idle  on  the 
days  of  smaller  or  no  demand. 

This  proposition  seems  to  be  corroborated  by  the  movement  o£ 
stock  cars,  the  actual  loading  and  unloading  of  which  consumes 
no  more  time  than  the  actual  loading  and  unloading  of  packing 
house  products,  and  therefore  it  would  appear  that  stock  cars  could 
be  kept  as  continuously  in  motion  between  markets  in  the  through 
stock  transportation  as  the  packers'  refrigerator  cars.  But  this  is 
not  the  fact,  for  the  reason,  among  others,  that  the  amount  of  stock 
to  be  moved  between  such  points  is  not,  like  the  packing  house 
products,  approximately  a  constant  quantity  day  after  day.  Some 
days  and  some  months  there  is  a  large  demand  for  cars;  other 
days  and  in  other  months  practically  no  demand  whatever.  Evi- 
dently the  railroads  must  own  cars  enough  to  supply  the  largest 
demand.  And  as  the  railroad  companies  have  no  control  over  the 
routing  of  such  live  stock,  they  cannot  tell  in  advance  whether 
the  live  stock  which  is  to  be  moved  will  be  routed  over  their  line 
or  over  the  line  of  their  competitors,  so  they  can  never  tell  in 
advance  what  the  demand  for  cars  will  be  from  day  to  day.  There- 
fore, a  large  number  of  stock  cars  are  standing  empty  frequently 
for  days,  and  even  weeks,  in  succession,  awaiting  loads. 

How  irregular  this  movement  is  may  be  shown  by  the  records 
of  the  Chicago  Great  Western  Railway  Company.  The  actual  move- 
ment for  last  year  of  live  stock  from  the  South  St.  Paul  stock 
yards  to  the  Chicago  stock  yards  was:  July.  62  cars;  August, 
264;  September,  240;  October,  222;  November,  195;  December,  45; 
January.  57:  February,  26:  March,  17;  April,  208:  May  47;  June 
17;  total  1,400  cars.  More  than  half — 726  cars — moved  in  the  three 
months  of  August,  September  and  October,  most  of  which  was  live 
stock  direct  from  the  ranges.  The  total  shipped  from  South  St. 
Paul  to  Chicago  during  those  three  months  [by  all  roads]  was 
7,374  cars.  This  stock  came  into  South  St.  Paul  from  the  west 
— some  days  500  cars,  some  days  none — and  after  its  arrival  com- 
menced the  scramble  between  the  different  railroad  companies  for 
its  further  shipment  to  Chicago.  In  the  scramble  the  Great  West- 
ern got  about  10  per  cent. 

The  shipments  were  just  as  irregular  in  respect  to  days  of 
shipment  as  by  months.  The  first  day  of, August  the  Great  W'est- 
ern  got  13  cars;  in  the  next  six  days  six  cars,  or  an  average  of 
one  car  per  day:  in  the  next  day  it  got  17  cars;  the  next  day  23 
cars;  the  next  13  cars,  and  in  the  following  three  days  none;  and 
so  on  during  the  month. 

The  enormous  waste,  due  to  such  irregular  and  tincertain  move- 
ment, may  be  seen  from  the  following  astounding  statement  of  facts: 

The  Chicago  Great  Western  moved  during  the  last  fiscal  year 
an  aggregate  of  15.134  cars  of  live  stock  an  average  distance  of 
197  miles,  an  average  of  less  than  42  cars  per  day.  It  owns  686 
stock  cars,  which  would  seem  to  be  enough  to  move  42  cars  per 
day  an  average  distance  of  197  miles.  But,  as  a  matter  of  fact, 
it  had  to  rest,  from  private  car  lines,  cars  to  move  54  per  cent, 
of  said  live  stock.  That  is  to  say — 686  cars,  under  existing  condi- 
tions, will  move  only  an  average  of  19.74  cars  of  live  stock  per  day 
an  average  distance  of  only  197  miles,  equal  to  only  5.8  miles  per 
day  per  car. 

These  stock  cars  were  rented  under  tlie  same  conditions,  in 
respect  to  repairs,  maintenance  and  mileage,  as  the  refrigerator 
cars,  except  that  the  mileage  paid  for  stock  cars  was  six  mills 
per  mile  instead  of  one  cent  per  mile.  The  cost  of  a  stock  car 
is  about  ?600.  while  the  cost  of  a  refrigerator  car  is  about  $1,200. 

Knowing  that  we  were  able  to  rent  these  cars  at  six  mills  per 
mile,  and  supposing  that  the  private  car  lines  found  it  profitable, 
in  my  testimony  before  the  Interstate  Commerce  Commission,  based 
upon  this  fact,  without  much  investigation,  I  estimated  that  it 
cost  the  railroad  companies  in  interest,  depreciation  and  renewals 
about  six  mills  per  mile  for  the  use  of  their  own  cars.  But  upon 
examination  of  actual  accounts  I  find  that  the  actual  cost  is  much 
larger. 

I  find  that  the  average  cost  of  labor  and  material  only  of  re- 
pairing the  total  freight  equipment  of  the  Chicago  Great  Western 
is  about  four  mills  per  freight  car  mile.  I  am  able  to  find  data 
in  only  one  report  of  the  larger  railroad  companies,  which  I  have 
been  able  to  examine,  upon  which  to  make  the  same  calculations, 
which  gives  practically  the  same  result. 

If  it  costs  the  private  car  lines  as  much  to  make  their  repairs 
it  is  evident  their  profits  are  not  excessive. 

There  are  conditions,  however,  pertaining  to  the  private  st9Ck 
car  mileage,  which  tend  to  increase  their  average  daily  mileage 
and  therefore  reduce  the  average  cost  per  mile  of  repairs.  For  illu% 
tration:  The  stock  cars  which  were  rented  by  the  Chicago  Great 
Western  were  largely  the  cars  which  had  been  sent  to  be  loaded 
at  the  western  ranges,  making  long  hauls — partly  over  the  Great 
Western  lines  and  partly  on  the  Pacific  lines — during  the  season 
of  range  stock  movement,  hence  their  average  mileage  would  be 
larger  than  the  average  daily  mileage  of  the  railroad  company's 
stock  cars.  And  then  between  Chicago  and  the  east  they  get  long 
runs,  which  make  larger  daily  average  mileage  than  the  railroad 
stock   cars,  and  to  this  extent  the  cost  of  their  repairs  per  mile 
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should  be  less  than  the  cost  of  repairs  of  stock  cars  owned  by  the 
railroad  companies  per  mile. 

Much  has  been  made  of  the  mileage  of  1  cent  per  mile  paid 
for  the  use  of  refrigerator  cars,  which  is  regarded  as  excessive; 
and  it  is,  apparently,  assumed  that  live  stock  hauled  in  the  rail- 
road company's  own  cars  bears  no  such  burden.  This  is  a  mis- 
take. When  the  railroad  company  transports  freight  in  its  own 
cars,  instead  of  paying  the  fixed  amount  per  mile  for  the  use, 
reneical  and  repairs  of  the  car,  it  pays  the  interest  on  the  cost  of 
the  car.  and  it  pays  the  expenses,  whatever  they  may  be,  of  renewals 
and  repairs. 

Now,  I  will  state  the  account  of  the  Chicago  Great  Western 
of  these  burdens  in  respect  to  all  of  its  freight  Lsee  table  at  foot  of 
page],  it  being  impossible  to  distinguish  between  live  stock  and 
other  freight,  because  its  stock  cars  are  used  to  some  extent  in  other 
than  live  stock  shipments. 

Its  freight  car  equipment  has  cost  $5,583,425.75  of  actual  cash. 
The  interest  on  this  amount  for  one  year  at  5  per  cent,  is  $2i'9.161.25. 
As  there  are  no  cars  in  use  in  the  United  States  to-day  which  were 
in  use  25  years  ago,  it  is  fair  to  estimate  the  lifetime  of  a  car  at. 
say,  25  years,  which  would  make  the  annual  depreciation  4  per 
cent.,  which,  on  the  above  cost,  is  equal  to  $223,337.  The  amount 
expended  for  labor  and  material  only,  in  repairs  of  freight  cars 
during  the  fiscal  year,  was  1307,211.90.  In  order  to  make  these 
repairs,  and  the  repairs  on  its  locomotives,  etc..  the  railroad  com- 
pany must  have  expensive  shops  and  tools,  and  some  proportion 
of  the  interest  on  the  cost,  and  the  depreciation  and  repairs  of 
the  shops  and  tools,  is  a  burden  properly  chargeable  to  this  ac- 
count. The  actual  cash  cost  of  the  principal  shops  and  tools  has 
been  $603,043.88.  Five  per  cent,  interest  on  this  amount,  and  5 
per  cent,  for  depreciation  and  repairs  upon  the  shops  and  tools, 
which  is  probably  less  than  the  actual  cost,  would  be  $60,304.38. 
Say,  20  per  cent,  of  this  amount  is  chargeable  to  freight  cars. 
112,060.86.  In  order  10  make  these  repairs,  and  the  repairs  on  its 
locomotives,  etc.,  the  railroad  company  must  carry  a  large  stock 
of  material,  and  some  proportion  of  the  interest  on '  the  stock 
thus  carried  is  chargeable  to  the  cost  of  repairing  freight  cars. 
The  average  stock  of  material  carried  for  such  repairs  is  $486,- 
386.18,  and  it  is  estimated  that  60  per  cent,  of  this  stock  is  for 
freight  car  repairs,  or.  say,  $291,831.60.  The  interest  at  5  per 
cent,  is  $14,591.55. 

In  order  to  make  repairs  to  freight  cars  every  company  must 
have  side  tracks  at  all  its  division  points  and  many  of  the  prin- 
cipal stations,  specially  devoted  for  standing  freight  cars  for  the 
purpose  of  being  repaired,  and  used  for  no  other  purpose.  The 
entire  interest  and  cost  of  maintenance  of  these  special  side  tracks 
constitute  a  burden  chargeable  to  freight  cars.  Many  of  these  side 
tracks,  and  indeed  most  of  them,  occupy  land  which  has  cost  at 
the  rate  of  $5,000  per  acre,  and  some  of  it  as  much  as  $20,000 
per  acre.  In  addition  to  this  land  occupied  by  the  side  tracks  there 
must  be  vacant,  equally  high  priced  land  adjacent  for  piling  re- 
pair material,  and  storage  houses.  The  Chicago  Great  Western  has 
plants  at  10  such  stations,  and  minor  plants  at  other  stations.  I 
have  not  had  time  to  get  the  exact  mileage  and  quantity  of  land 
consumed  by  these  special  side  tracks,  but  I  think  an  estimate 
of  10  miles  of  track  and  60  acres  of  land,  in  the  aggregate,  would 
not  be  too  high  an  estimate.  Reckoning  the  cost  of  the  side  tracks 
at  only  the  cost  of  the  rails  and  ties,  $5,000  per  mile,  and  land 
at  $5,000  per  acre,  the  actual  cost  would  be  $350,000.  The  interest 
at  5  per  cent,  and  say  nothing  of  the  cost  of  repairs,  would  amount 
to  $17,500.  There  are  minor  items,  such  as  lighting  and  heating 
shops,  fire  insurance  on  both  shops  and  cars  which,  in  the  aggregate, 
amount  to  large  sums,  but  are  distributed  through  the  accounts 
in  such  a  way  that  it  is  not  easy  to  marshal  them,  and  therefore 
in  this  calculation  we  make  no  account  of  them;  and  thus  we 
find  that  the  entire  annual  burden  of  these  major  items  amounts  to 
$853,862.56. 

The  Chicago  Great  Western  collected  from  other  companies  dur- 
ing the  year  for  the  use  of  its  freight  cars  while  on  their  line, 
in  excess  of  the  amount  which  it  paid  to  other  companies  for  the 
use  of  their  freight  cars  on  its  line,  the  sum  of  $163,141.14,  which, 
being  deducted,  leaves  the  aggregate  burden  upon  the  freight  busi- 
ness of  the  Chicago  Great  Western  Railway  Company,  for  the  use 
of  its  own  freight  cars  during  the  fiscal  year  ending  June,  1905, 
at  $690,721.42.* 

The  mileage  of  loaded  and  empty  freight  cars  of  all  classes 
owned  by  the  company  and  by  other  railroad  companies,  after  de- 
ducting the  miles  run  by  private  car  lines,  amounted  to  56,705,351 

•Cost  of  Use,  Renewal  and  Repairs  of  C.  G.  W.  freight  cars  for  one  year  : 

Interest  on  cost    (?o.5S3.425.75@.5'7o) ■  .Sl279,161.25 

Depreciation,  4  per  cent,   per  year 223.337.00 

Repairs    ( material    and   labor) 307,211.90 

Interest  and  depreciation,  shops  and  tools 12,060.86 

Interest  on  stock  of  repair  material   14,.'591  .^.t 

Interest  on  cost  of  repairs,  tracks  and  grounds...  17,500.00 

Heating,   lighting,    fire   insurance    (not   considered)  

Total     $8.'-)3,862.56 

Deduct  credit    balance  of  interchange  car  service.        163.141.14 

X(  t  cost  of  car  service  on  C.  G.  \V ii!iiOi),721.42 


car  miles.  Dividing  this  quantity  into  the  total  burden  i$690,- 
721.42)  makes  the  actual  cost,  per  freight  car  mile,  1.23  cents  for 
use.  depreciation  and  repairs  of  its  own  cars,  against  the  1.1  cents 
paid  to  the  packers  for  the  use,  depreciation  and  repairs  of  refrig- 
erator cars.  This  extraordinary  result  is  rendered  more  extraor- 
dinary by  the  fact  that  the  average  cost  of  the  railroad  car  Is 
$563.86,  while  the  average  cost  of  a  refrigerator  car  is  $1,200.  The 
high  per-mile  cost  for  the  use  of  the  railroad  cars  is  the  result  of 
the  small  mileage  which  such  cars  make  under  existing  conditions, 
averaging  about  22  miles  per  day  of  24  hours. 

There  are  other  burdens  upon  the  transportation  of  live  stock 
which  do  not  pertain  to  the  transportation  of  packing  house  prod- 
ucts. Live  stock  is  loaded  to  be  delivered  at  the  market  before 
the  close  of  the  market  hours.  If.  for  any  reason — which  can  by 
any  means  be  construed  as  the  fault  of  the  company — the  stock 
is  not  delivered  before  the  close  of  the  market  hours  and  the  market 
declines  the  next  day,  a  claim  for  damages  is  made  against  the 
railroad  company.  The  damages  paid  on  this  account  during  the 
fiscal  year  1905,  by  the  Chicago  Great  Western  amounted  to  $24,- 
366.45.  equal  to  an  average  of  $1.61  per  car. 

The  railroad,  on  this  through  live  stock  business,  pays  for  load- 
ing the  car  at  the  stock  yards  on  the  Missouri  river,  which  con- 
stitutes a  burden  on  the  live  stock  business,  from  50  cents  to  $1 
per  car,  without  any  corresponding  burden  on  the  packing  house 
business,  as  the  refrigerator  cars  are  loaded  and  unloaded  without 
expense  to  the  railroad  compauy.  The  railroad  is  also  compelled 
to  clean  live  stock  cars  at  an  expense  of  from  50  cents  to  $1 
per  car,  without  any  corresponding  burden  upon  the  packing  house 
product  business,  as  refrigerator  cars  are  cleaned  by  their  owners. 

During  the  hot  weather  the  product  has  to-  be  re  iced  once  in 
transit,  but  the  expense  is  paid  by  the  shipper.  During  the  hot 
weather  the  live  stock  is  sprayed  with  cold  water  several  times  in 
transit,  the  whole  expense  of  which  is  paid  by  the  carrier.  It  is 
difficult  to  state  the  exact  cost,  but  25  cents  per  car  is  probably  a 
close  approximation. 

In  addition,  in  the  shipment  of  live  stock,  the  shipper  is  en- 
titled to  free  transportation  for  one  passenger  for  each  two  car- 
loads shipped,  from  the  point  of  shipment  to  Chicago  on  the  train 
which  carries  the  stock,  and  free  return  ticket  on  Urst  class  pas- 
senger trains.  Estimating  the  value  at  one-half  regular  rates,  it 
would  amount  to  $6.50  per  car. 

The  principal  burdens  per  car  upon  the  through  shipments  from 
market  town  to  market  town,  which  are  not  alike  on  live  stock 
and  their  products,  can  now  be  marshaled  on  the  basis  of  a  500 
mile  haul  from  the  Missouri  river  to  Chicago,  as  follows: 

Packing  house 
Cattle.  Hogs,     products.     Fresh  meats. 


Use  of   car    

Damage  on  account  of  dela.v 

Loading    (average)     .' . 

Cleaning  cars   (average)    ... 

Icing   and    spraying    

Passenger  service    


6.50       6.50 


Total ,$16.01  $16.01 

s  most  of  both  classes  of  cars  must 
be  returned  empty,  it  is  perhaps 
fair  to  add  the  return  use  of  cars.  6.15       6.I0 


¥22.16  $22.16       $11.00 


It  has  already  been  stated  that  the  average  rate  per  cwt. 
on  cattle  is  IS  cents;  on  hogs,  19i-  cents;  and  on  their  products  is 
20  cents;  and  that  the  aggregate  of  the  unequal  burdens  is  $22.16 
per  car  on  live  stock,  and  $11  per  car  on  their  products.  I  now 
testify  that  the  average  pay  load  on  the  Chicago  Great  Western 
of  cattle  is  21,513  lbs.;  of  hogs  16,636  lbs.,  and  the  average  weight 
of  the  Chicago  Great  Western  stock  car  is  27,500  lbs.  The  aver- 
age pay  load  of  packing  house  products  is  31,632  lbs.;  of  fresh 
meats  22,414  lbs.;  and  the  average  weight  of  refrigerator  cars  in 
which  they  are  hauled,  including  non-paying  Ice,  is  41,000  lbs. 

Based  on  these  figures,  the  weight  hauled  and  revenue  per  car 
received,  and  net  rate  per  cwt.  received  for  hauling  the  load  and 
car.  is  found  to  be  as  follows: 

Pkg.  house     Fresh  meats 

r-products.^    , " , 

Wght,  Rev.     Wght,  Rev. 

lbs.        S         lbs.        $ 
31,632  63.26  22,414  44.82 
41,000 41,000 


-Hog 


Pav  l.iad  21,513  38.72  16,636  32.0: 

Cai-  27,500 27,500.... 

Total 49,013  38.72  44.136  32.02 

Deduct   unequal   burden* 22.16      22.16 


72,632  63.26  63,414  44.82 
11.00      11.00 


Total  weight  hauled  and  net  _„  „ ,  „„  „„ 

revenue  per  ear  received49.013  16.56  44.136    9.86    ,2.632.32.26  (i.!. 414  33.82 

Net  rate  per  cwt.   received 

upon    t'l    pounds    hauled    3.39c 


2.24c 


.19c 


♦As  above. 


The  analysis  shows  that,  based  on  the  cost  of  carriage,  the 
tariff  rate  on  fresh  meats  should*  be  higher  than  the  tariff  on 
packing  house  products,  to  be  strictly  and  mathematically  correct. 
But  in  making  the  contract  which  has  controlled  the  tariff  rates 
on  packing  house  products  and  fresh  meats  for  some  years,  and 
will   control   them   for   some  years  to   come   until   the  contract  ex- 
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pires,   in   the   haphazard   by-guess   way   in  which   rates  ai-e  usually  more   bulky,   which   makes   the   carload    less,   in   proportion   to   the 

made,  a  uniform  rate  of  20  cents  was  made  on  both  products.  weight  of  the   car,   than  the  car  load  of  the  raw  material.     Whea 

As   the   tariff   rates   per   cwt.   on   live   stock  are   less  than    the  such  is  the  result,  based  on  the  cost  of  carriage  the  manufactured 

tariff   rates   per    cwt.   on   the   product,   and   as   the   analysis   shows  article  should  bear  a  higher  rate  per  cwt.  than  the   raw  material, 

that  the  rates  received  for  the  one  service  which  is  alike  in  both  Such    is    usually    the    case    when,    say,   iron    is   manufactured    into 

— the   simple   hauling — of   the   live   stock   from    market   to   market  machinery.     But   when  pig  iron   is  manufactured   into   bar-iron   or 

is  materially  less  than  the  rates  received  for  hauling  the  products,  rails  the  bulk  is   not  increased,   and  such  a   supposed   rule  should 

and  as  this  is   the  only   principle   which   this  action   was   brought  not  obtain.     So   when   live  stock   is  changed   into   its  products  the 

to  establish  and  enforce,  these  facts  should  entitle  the  case  to   be  bulk   is  not  increased,  but,  in   fact,  is  decreased,  and  consequently 

dismissed.  the  product  should  bear  a  lower  rate  per  cwt.,  based  on  the  cost 

The  local   rate — the   late  charged  on  animals   that  ai-e   picked  of  carriage,  than  the  live  stock, 
up  at  local  stations  and  hauled  to  Chicago,  from  the  Missouri  river  Relative  rates  between  the  raw  material  and  the  manufactured 

to  Chicago,  500  miles,  is  alike  on  both  cattle  and  hogs,  23\'o  cents  product,  based  on   the  cost  of  carriage,  is  a  problem   of  facts  and 

per  cwt.     There  are  no  similar  local  rates  on  the  products  of  ani-  pure  mathematics,  and  there  is  nothing  occult  or  supernatural  per- 

mals.  because  the  products  are  not  picked  up  from  station  to  station,  taining  to  the  problem.     It  is  unfortunate  that  the  men  who   make 

The   local   rate   on   live   stock — although   higher   per   cwt.   than  the  tariffs  of  rates  are  not  mathematicians,  instead  of  fairly  good 

the  amount  received   on   packing  house    products — is,  as  a   matter  guessers.     They   guess   that   if  one   rate  is  so   much,   another   rate, 

of  fact,  when  based  on  the  cost  of  hauling,  lower  than  the  packing  in  order  to  be  relative,  should  be  about  so  much. 

house  rate.  All  of  the  special  burdens  which  have  been  stated  as  In  my  opinion,  it  is  entirely  possible  to  construct  a  tariff  math- 
applying  to  live  stock  shipments  from  markets  to  markets,  apply  ematically,  on  the  basis  of  adding  to  the  terminal  expenses  and 
to  local  shipments,  except  the  loading  of  cars  at  stockyards  at  special  burdens  of  each  class  of  shipments,  practically  constant 
the  Missouri  river,  which  was  given  at  75  cents  per  car.  Deduct-  quantities  for  the  cost  of  hauling,  which  would  be  symmetrical 
ing  this  75  cents  from  the  total  burden,  leaves  as  the  burdens  which  and  equitable  and  satisfactory  both  to  the  railroads  and  the  people, 
have  been  enumerated  on  live  stock  $21.41  per  car.*  And  that  schedules  of  such  rates  could  be  printed  in  a  form  which 
In  addition,  the  railroad  company  is  obliged  to  furnish  stock  would  be  so  easily  understood  that  any  man  of  ordinary  ability, 
pens  at  each  station  where  stock  is  loaded,  for  no  other  purpose  by  inspection  of  the  schedules,  could  tell  for  himself  the  legal 
than  the  shipment  of  live  stock.  These  stock  pens  represent,  in  rate  upon  any  shipment  which  he  might  desire  to  make.  The  pres- 
the  aggregate,  a  very  large  investment,  and  the  interest  on  their  ent  Interstate  Law  requires  such  schedules  to  be  made  by  the 
cost,  and  the  cost  of  repairs,  is  an  additional  burden  peculiar  to  railroads,  and  if  the  railroads  fail  to  make  such  schedules  the  law 
the  local  shipment  of  local  live  stock.  It  is  not  easy  to  fish  out  requires  the  Interstate  Commission  to  prescribe  the  form  and  com- 
trom  the  voluminous  construction  accounts  the  actual  cost  of  these  pel  the  railroads  to  adopt  the  form  thus  prescribed.  But  in  this 
stock  pens,  but  I  happen  to  have  data  which  gives  a  practical  basis  respect  both  the  railroads  and  the  commission  have  failed  to  comply 
for   such   an   estimate.     In    1903   I    built   a   line    from    Fort    Dodge,  with  the  law. 

Iowa,  to  Council  Bluffs,  a  distance  of  133  miles,  on  which  22  The  rate  of  speed  at  which  freight  must  be  moved  is  an  im- 
stock  pens  were  built,  and  their  actual  cost  was  $31,284.88,  an  portant  element  affecting  the  cost  of  transportation,  but  as  the 
average  of  $1,422.04  each.  This  does  not  include  the  cost  of  pav-  Chicago  Great  Western  road's  live  stock  and  products  are  gener- 
Ing  the  floors,  which  will  have  to  be  done  later,  at  an  average  ally  carried  in  the  same  train,  and,  generally  speaking,  practically 
cost  of,  probably,  $1,000  each,  an  expenditure  which  the  company  the  same  rate  of  speed  is  required  in  the  transportation  of  live  stock 
has  already  made  on  many  of  its  older  pens.  The  Chicago  Great  and  its  products,  it  is  not  a  factor  in  this  analysis. 
Western  has  240  stations  where  there  are  stock  pens.  At  an  average  Mr.  Stickney  presented  one  other  table,  designed  to  show  that 
cost  of  $1,422.04  each,  without  considering  the  cost  of  paving  the  rates  charged  by  his  road  do  not  discriminate  in  favor  of 
such  floors  as  have  already  been  paved,  the  aggregate  investment  the  western  live  stock  markets  as  against  Chicago.  In  the  year 
would  be  $341,289.60.  Five  per  cent,  interest  on  this  amount,  and  ending  June  30  last  the  number  of  cars  of  live  stock,  both  through 
5  per  cent,  for  renewals  and  repairs,  would  amount  to  $34,128.96  and  local,  was  15,134,  of  which  9,842,  or  65  per  cent.,  went  to  Chi- 
per  annum — or,  upon  the  shipments  during  the  year  1905  of  15,134  cago.  But  considerable  numbers  were  carried  to  St.  Paul,  Omaha 
cars,  would  amount  to  $2.25  per  car.  In  addition,  these  stock  pens  and  St.  Joseph,  and  some  of  these  from  places  more  than  150  miles 
have  to  be  periodically  cleaned  by  the  railroad  company;  stock  east  of  those  points.  To  St.  Paul  the  number  of  cars  was  1,048, 
cars  have  to  be  sent,  practically  one  at  a  time,  to  the  pens  to  be  each  carried  an  average  distance  of  66  miles;  to  Omaha  1,038, 
loaded,  which  delays  trains  and  adds  materially  to  cost  of  trans-  average  distance  43  miles;  to  St.  Joseph  2,884  cars,  average  distance 
portation.  It  is  impossible  to  state  how  much,  but  a  low  estimate  62  miles,  and  to  Kansas  City  322  cars,  average  distance  250  miles, 
would  be  25  cents  per  car;  making  the  total  special  burdens  on  Of  through  live  stock  to  Chicago  the  C.  G.  W.  carried  1,400  cars 
local  shipments  of  live  stock  $23.91  per  car.  '  from  South  St.  Paul,  but  aside  from  this  the  total  through  ship- 
Now,  the  former  analysis  shows  that  the  20-cent  rate  on  ments  from  market  to  market  aggregated  only  137  cars, 
the  products  of  animals,  after  deducting  the  burdens,  leaves  a 
rate  of  7.19  cents  per  cwt.  for  simply  hauling  the  load,  plus  the 
weight   of   the   car.     Evidently,   a    rate    on   cattle,    which,   after   de-  History  of  the  Waischaerts  Valve  Motion.* 

ducting   the   burdens,   would   give   the  same  rate   of  7.19   cents  per  

cwt.    for   simply   hauling   the   load    of   cattle,    plus   the   car,    would  by  m.  j.  boui.vin, 

be  the  mathematical   equivalent  of  the  20   cent  product  rate.     The  Professor  at  the  University  of  Ghent, 

average  weight  of  a  carload  of  cattle  being  21,513  lbs.,  the  weight  Egide    Waischaerts    died    on    the    18th    of    February,    19ol.    at 

of  the  car  being  27,500   lbs.,  the  two  together  would  weigh  49,013  Saint-Gilles,  near  Brussels,  at  the  age  of  81  years.    His  mechanism, 

pounds.  which   is   so   original,   has  been   adopted    for  many   years   in  most 

ACM  tTthis''fhe%'ee'ia\b3e^ni''^  .■*:■.".■.:;:■.  •.■.::y  ^'il'ii  °^    ^^^    countries   of   Europe   and    has    been    wrongly   attributed    to 

— Mr.   Heusinger   von  Waldegg.     He   was  born   January   21,  1820,   at 

-Makes  a  revenue  per  car  ol $.jU.ir.  Malines.    which    place    became.    15    years    later,    the    central    point 

which  must  be  collected  on  the  21,513  lbs.  of  cattle  constituting  the  of  the  System  of  Belgian  Railways.  The  line  from  Brussels  to 
load,  equal  to  27.5  cents  per  cwt.,  which  is  4  cents  more  chan  Malines  was  opened  in  1835,  and  this  event  decided  the  career  of 
the  local  rate  on  cattle.  By  the  same  mathematical  process,  the  young  Waischaerts.  Three  years  later,  at  the  exhibition  of  prod- 
hog  rate  which  would  be  equivalent  to  the  20  cent  products  rate  „cts  of  Malines,  there  appeared  some  remarkable  models  executed 
would  be  33.5  cents  per  cwt.,  which  is  10  cents  more  than  the  local  by  him.  and  described  as  follows,  in  the  catalogue: 
rate  on  hogs.  ....  No.  19.  M.  E.  Waischaerts,  Jr..  student  of  the  Municipal  College: 
If  the  comparison  is  made  with  the  lower  rate,  which  the  ^  ^  stationary  steam  engine  of  iron  (the  main  piston  having 
analysis   shows    the   20    cent    product    rate   gives   on    shipments   of  j^,   diameter  of   4.5   cm.   or   1,77    in.). 

fresh  beef  5.3  cents  instead  of   ,.19  cents,  the  mathematical  equiv  ^    ^  ^.^,.,^i        ^^^^,  ^^  ^  locomotive  in  copper  to  the  scale  of 

akmt  of  the  lower  rate  is  23.19  cents  on  cattle  and  28.43  cents  on  y,^   „f ,  ^^^   ,.^5,^.^^.    locomotives. 

"  ,^,      ,..._...       ,  c.  Section    of    a    stationary    steam    engine. 

The  Interstate  Commission,  in  the  decision  of  this  and   other  ^    j^j^^^l  ^j  ^  3„^ti„^  ^^^  ^^  ^  ^1^^ 

cases,   seems  to  think   that  from  some  supernatural  reason,   which  ^    ^^^^^  ^^^^^j  ^^  ^^  .^^^.^^^ 

It  IS  unable  to  understand  or  explain,  in  all  cases  the  manufactured 

products  of  all  material  should  bear  a  higher  rate  per  cwt.  than  Minister  Rogier  was  so  much  struck  by  it  that  he  had  Wal- 
the  raw  material  from  which  it  is  manufactured  As  a  matter  schaerts  enter  the  University  of  Liege,  but  his  studies  were  inter- 
of  fact,  the  manufacturing  of  many  materials  produces  a  product  "'Pt^'^  ^^  =^  serious  illness,  and  were  never  completed.  We  find 
.  traces  of  him  at  the  National  Exhibition  in  Brussels  in  1841.     The 

•Burdens  on  local  live  stock  traffic :  report  of   the   jury   mentions  with   praise   a   small   locomotive  con- 

.Vs  in  preceding  statement  (.fiS.ie  less  .75)  ^|21.41  structed    entirely    by    Waischaerts,    and    a    steamboat    6.50    meters 

Interest  and  depreciation,  stock  pens.    .'....'.'.'..'!".."..'!.".!.'!!!!!!!!         li.i.j  long    and    1.75    meters    wide,    which    was    capable    of    carrying    16 

Cleaning  pens,   etc .'25  

Total    .'ii;i:i91  •Translated  from  Revue  de  MScanlque  by  Lawtord  H.  Fry. 
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men  and  traveling  (so  the  report  says)  at  4  leagues  an  hour  on 
the  canal. 

The  boiler  of  this  little  boat  was  of  a  new  system  invented 
by  the  constructor.  The  jury  does  not  give  further  details.  Wal- 
schaerts   received  the  silver   medal. 

In  1842  Walschaerts  was  taken  into  the  shops  of  the  State 
Railway  at  Malines  as  a  mechanic.  Machine  tools  existed  only 
in  the  most  rudimentary  forms,  and  the  stoz'e  rooms  were  badly 
provisioned.  The  lack  of  organization  in  the  shops  rendered  a 
man  of  Walschaerts'  abilities  particularly  valuable,  and  at  the 
end  of  two  years  he  was  made  shop  foreman  at  Brussels.  Al- 
though he  was  only  24  years  of  age  he  had  already  shown  the 
qualities  which  make  an  engineer,  which  should  have  carried  him 
in  a  few  years  to  be  the  technical  head  of  the  motive  power  de- 


Fig.   1 — Walschaerts  Valve  Motion — Belgian   Patent,  October  5,   1844 

partment.     It   is  humiliating  to   be   compelled   to   say   that   he   re- 
mained shop  foreman  throughout  his  life. 

The  first  locomotives  came  from  England  and  had  not  been 
in  service  for  more  than  ten  years  when  Walschaerts  was  made 
foreman.  The  railroad  was  growing  rapidly  and  it  was  necessary 
to  increase  the  forces  and  to  acquire  experience.  Walschaerts 
was  not  content  with  the  duties  incurred  in  these  difficult  circum- 
stances, but  began  his  career  by  the  invention  of  his  system  of 
valve   motion. 

On   October   5th,   1844,   Mr.   Fischer,    Engineer   of    the    Belgian 
State  Railways   filed   for   Egide   Walschaerts   an   application   for   a 
patent  relating  to   a   new   system  of  steam   distribution   applicable 
to  stationary  steam  engines  and  to  locomotives.     This  Belgian  pat- 
ent was  issued  on  November  30th,  1844,  for  a  term  of  fifteen  years. 
The   rules   of  the  department  did   not  allow  a   foreman   to  exploit 
a  Belgian  patent  for  his  own  profit  and  this 
explains    probably    the    intervention    of    Mr. 
Fischer,  who  has  never  claimed  the  slightest 
part,  material  or  moral,  of  the  invention. 

On  October  25th  of  the  same  year  Wal- 
schaerts took  out  a  patent  in  France  for  the 
same  invention.  There  also  exists  among 
the  documents  left  by  the  inventor,  a  con- 
tract signed  at  Brussels  in  1845  by  De- 
meuldre,  from  which  it  appears  that  he 
undertoolv  to  obtain  a  patent  of  importation 
into  Prussia  for  the  new  valve  motion,  sub- 
ject to  an  assignment  by  Walschaerts  of  half 
of  the  profits  to  be  deducted  from  the  intro- 
duction   of    the   new    valve   Inotion    in   this 

country.      It    is    probable,    however,    that   this   contract    was    never 
carried  out. 

The  design  attached  to  the  Belgian  patent  is  reproduced  in 
Figure  1  herewith.  In  this  primitive  arrangement  the  link  oscil- 
lated on  a  fixed  shaft,  in  regard  to  which  it  was  symmetrical, 
but  it  had  an  enlarged  opening  at  the  center  so  that  only  at  the 
ends  was  it  operated  without  play  by  the  link  block,  which  was 
made  in  the  form  of  a  simple  pin.  There  was  only  one  eccentric, 
the  rod  of  which  terminated  in  a  short  T  carrying  two  pins. 
The  reverse  shaft  operated  the  eccentric  rod  and  maintained  it  at 
the    desired    height.     For    one   direction   the    lower    pin    of    the   T 


the  inventor  used  two  separate  pins  mounted  on  a  crosspiece  on 
the  end  of  the  eccentric  rod  instead  of  a  single  pin  on  the  center 
of  the  rod  which  would  have  served  for  both  forward  and  back- 
ward motion  without  requiring  the  center  enlargement  of  the 
link.  It  must  be  borne  in  mind  that  the  raising  or  lowering  of 
the  eccentric  rod  by  the  reverse  shaft  was  equivalent  to  a  slight 
change  in  the  angular  advance  of  the  eccentric.  Consequently 
with  the  link  of  a  sufficient  length  to  keep  down  the  effect  of  the 
angularity  it  was  necessary  to  reduce  as  much  as  possible  the 
movement  of  the  eccentric  rod.  Notwithstanding  its  differences 
the  mechanism  described  in  the  patent  of  1844  is  in  principle 
similar  to  the  valve  motion  with  which  every  one  is  to-day  fa- 
miliar, and  which  the  inventor  constructed  as  early  as  1848,  as 
is  shown  by  a  drawing  taken  from  the  records  of  the  Brussels 
■  shops,  on  which  appears  the  inscription 
"Variable  expansion;  E.  Walschaerts'  system 
applied  to  Locomotive  No.  98,  Brussels,  Sep- 
tember 2,  1S48." 

Figure  2,.  taken  from  this  drawing, 
shows  the  valve  motion  as  we  know  it  to-day. 
For  although  it  is  true  that  the  link  and  the 
combining  lever  are  usually  placed  in  a  dif- 
ferent position  so  as  to  shorten  the  eccentric 
rod  and  the  valve  stem,  yet  the  design  of  the 
locomotive  often  requires  an  arrangement 
similar  to  that  shown  herewith.  The  system 
which  Mr.  Heusinger  von  Waldegg  invented 
in  1849,  and  which  he  applied  in  1850  to  1851 
differs  only  in  a  few  insignificant  particulars 
from  that  shown  in  Figure  2.  Walschaerts 
had  therefore  preceded  him. 

There  are  now  innumerable  systems  of 
steam  distribution  and  the  progress  made  in 
kinematics     has     greatly     facilitated     their 
development.     At     the     time,     however,     of 
Walschaerts'  work  there  was  only  one  sys- 
tem   of    valve    motion    which    was    at    all 
extensively  used,  namely  that  of  Sharp,   with  two  eccentrics  with 
forked   rods.     The   link  attributed  to   Stephenson  was   invented  by 
Howe  in  1843,  and  it  is  doubtful  whether  Walschaerts  had  ever  seen 
it.     A  problem  which   nowadays   appears  very  simple  was  for  the 
investigators  of  that  time  extremely  complicated,  and  the  man  who 
discovered  the  most  correct  solution  which  has  yet  been  put  for- 
ward merits   unreserved   admiration. 

Notwithstanding  his  work  at  the  Brussels  shops,  where  he 
built,  with  limited  equipment,  several  new  locomotives,  Walschaerts 
did  not  lose  sight  of  the  problem  of  steam  navigation,  and  ap- 
peared at  the  National  Exposition  at  Brussels  in  1847  with  a 
screw  yacht  which  ran  successfully.  The  propeller  Tiad  several 
blades,  each  one  with  only  a  small  part  of  the  thread  sirnilar  to 
those  of  the  modern  screws.  Walschaerts  had  invented  this  ar- 
rangement  himself,    without   knowing   of   the    results   obtained    by 


Fig.   2- 


Walschaerts  Variable   Expansion   Valve   Motion   Applied  to   Locomotive 
No.  98,   Brussels,  Sept.  2,   1848. 

Normand  with  the  Corse  in  1841  or  1842.  Locomotive  practice 
had  taught  him  the  intimate  correlation  which  should  exist  be- 
tween the  engine  and  the  boiler  and  in  this  machine  he  made 
use  of  a  holier  of  high  power  which  attracted  much  attention.  A 
similar  machine  was  built  a  little  later  by  the  Couillet  Co.,  as  is 
shown  by  the  plan  drawn  up  in  1853.  This  machine  is  compact 
and  light.  The  documents  which  remain  do  not  mention  the  pres- 
sure or  the  speed.  It  was  non-condensing,  and  in  all  probability 
the  exhaust  steam  assisted  the  draft. 

During    the    years    which    followed   Walschaerts'    activity    was 
^  _  given   entirely  to  his  duties  as  foreman   and  it  is   difficult  to  de- 
engaged   in   the  lower  end  of  the  link,  and  to  reverse  the   engine     termine   his  part,  which   was  valuable   though   anonymous,   in   the 
the   rod   was   raised   so  that  the  upper  pin  engaged   in  the   upper     design   of   the  railroad   equipment.     He   is   credited    with   the   dif- 


end  of  the  link.  The  angle  of  oscillation  of  the  link  varied  with 
the  position  of  the  pin  in  the  link,  and  this  oscillation  was  trans- 
mitted by  an  arm  to  the  combining  lever,  which  was  also  operated 
by   the  crosshead 


ferential  throttle  in  which  the  opening  of  an  auxiliary  slide  on 
the  back  of  the  main  slide  assisted  the  opening  of  the  valve.  He 
also  designed  a  brake  with  shoes  acting  on  the  rails  which  was 
used  for  a  long  time   in  switching  locomotives  and  In  which  the 


The  central  part  of  the  link  could  not  be  used  for  the  steam    principle  of  a  lever  acting  near  Us  dead  point  was  applied  In  an 
distribution,   as  It  was  necessary  to  enlarge  It  to  allow  for  the    Ingenious  manner, 
play  of  the  pin  which  was  not  in  operation.    It  may  be  asked  why  It  was  very  remarkaWe  that  his  Initiative  spirit  dH  not  Bttt* 
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fer  from  his  long  services  under  an  administration  witli  so  mucli 
complicated  routine.  It  is  possible  that  he  found  a  stimulant  in 
the  adoption  of  a  large  number  of  his  ideas  by  the  Great  Central 
Belgian  Railway  and  in  encouragements  which,  without  making 
him  rich,  kept  his  intelligence  on  the  alert.  He  took  an  import- 
ant part  for  many  years  in  the  design  of  the  motive  power  of 
this  railroad,  which  was  rendered  the  more  difficult  by  reason  of 
the  difficult  profile  of  the  lines  term'nating  in  Charleroi  and  by 
the  heavy  traffic  to  be  handled.  The  design  of  the  freight  loco- 
motives for  heavy  grades,  built  in  1862  for  the  Great  Central, 
belongs  entirely  to  Walschaerts.  The  Company  built  more  than 
one  hundred  locomotives  from  the  original  plans  without  making 
any  important  alterations.  These  locomotives  have  not  been 
without  their  influence  on  the  Belgian  shops  in  which  they  were 
built.  They  have  left  behind  them  traditions  of  which  traces  are 
found  in  a  large  number  of  engines  exported  to  various  countries 
of  Europe. 


The  York   Process  for  Rolling  Steel   Ties  from   Old    Rails. 


The  York  steel  tie  shown  in  the  accompanying  illustrations 
is  single-piece,  rolled  in  a  special  mill  from  old  and  worn-out  rails 
of  any  weight.  It  is  cheap,  elastic  and  should  have  a  long  life, 
judging  from  the  e:vPerience  with  steel  ties  in  other  parts  of  the 
world.  In  Europe  nearly  four  million  Post  steel  ties  are  in  use. 
some  of  them  having  been  in  track  nearly  30  years.  The  Post 
tie.   which  is   in  the  shape  of  an   inverted   trough,  and  is   pressed 


s 


Fig.    1 — Sections   Rolled   from   Old    Rail, 

from  a  steel  plate,  has  been  tried  in  this  country  on  the  New 
York  Central,  but  without  success  on  account  of  poor  design  and 
insufficient  strength  under  the  rail  seats,  which  caused  the  ties 
to  crush  down  under  the  heavy  shocks.  More  recent  ties  in  this 
country  have  been  designed  as  a  constrained  beam  and.  theoret- 
ically, uniformly  loaded  upward  on  the  bottom  surface  by  the 
pressure  of  the  ballast  with  two  points  of  support  under  the  rails. 
This  has  resulted  in  a  modified  I-beam  section  having  a  large 
section  moment  and  vertical  stiffness  with  minimum  cross-sectional 
area  and  weight.  A  number  of  such  sections  have  been  designed 
and  some  experimental  orders  have  been  placed  for  them.  The 
I-beam  section,  however,  as  at  present  made  requires  either  an  ex- 
pensive process  of  rolling  for  a  one-piece  tie  on  account  of  the 
wide  thin  lower  flange  necessary,  or  the  equally  objectionable  punch- 
ing and  riveting  for  a  built-up  tie  using  a  light  I-beam  with 
symmetrical  flanges  or  an  old  rail  for  the  top  member  and  a  thin 


the  process  of  rolling  an  expensive  one  and  one  which  can  only  be 
carried  out  at  a  large  modern  steel  works. 

The  York  process  of  rolling  is  a  radical  departure  from  any 
previous  rolling  mill  practice,  and  enables  almost  any  desired  sec- 
tion to  be  made  from  either  the  head  or  bottom  flange,  no  mat- 
ter how  badly  worn  or  unsymmetrical  the  scrap  stock  may  be. 
Fig.  1  shows  a  few  of  the  many  structural  shapes  which  can  be 
rolled  from  the  rail  shown  on  the  left.  Figs.  2  and  3  show  the 
forms  of  ties  which  may  be  rolled,  one  with  a  flat  bottom  and  the 
other  with  a  concave  bottom,  giving  the  tie  itself  elasticity  in 
the  ballast  under  heavy  loads.  Any  desired  variation  in  shape 
or  dimensions  of  these  sections  can  be  made  to  suit  the  ideas  of 
designers.  The  preferred  section  is  that  with  the  wide  flat  bot- 
tom. 9  in.  across  the  bottom  flange  which  with  t;5-lb.  rail  is  rolled 


Fig.  2— Steel  Tie  Section   Rolled  from   Rail  Shown   on   Left. 

broad  flat  plate  on  the  bottom  to  give  the  necessary  bearing  sur- 
face in  the  ballast.  The  original  Buhrer  ties  put  in  on  the  Lake 
Shore  &  Jlichigan  Southern  were  built  up  in  this  manner  from 
sections  of  worn  out  65-lb.  rail.  These  have  given  satisfaction  in 
the  track  as  ties,  but  they  cost  too  much  and  are  so  rigid  that 
rails  break  in  cold  weather.  The  inventor's  original  idea  was  to 
re-roU  old  rails  to  the  required  section  with  a  wide  bottom  flange, 
but  no  rolling  mill  process  was  then  perfected  whereby  the  mass 
of  metal  in  the  head  of  the  old  rail  could  be  made  to  assume  the 
shape  wanted.  The  Carnegie  rolled  tie.  which  has  recently  been 
put  in  the  track  nl  several  railroads  in  experimental  quantities, 
has  a  base  S  in.  wide,  but  the  process  of  longitudinal  rolling  on 
the  side  requires  a  billet  of  even  greater  dimensions  in  the  square 
for   the   reduction    to   the   finished    shape.     This,    of   course,   makes 


Fig.   3 — Steel   Tie  with    Elastic   Concave    Bottom. 

to  14  in.  thick  at  the  edges.  4'.^  in.  across  the  top  and  4  in.  high. 
The  bottom  flange  is  formed  by  rolling  out  the  head  and  the  top 
flange  for  the  rail  seat  is  formed  from  the  bottom  of  the  ra'l. 
No  work  whatever  is  done  on  the  web  and  the  height  of  the  se  • 
ton  is  reduced  only  by  the  amount  of  reduction  in  thickness  in 
the  rail  head.  The  bottom  flange  can  be  rolled  out  to  any  wid.h 
or  thickness,  down  to  ^s  in.  at  the  edges.  The  section  thus  ob 
tained  has  the  requisite  bearing  surface  in  the  ballast,  ample 
strength  against  vertical  crushing  under  the  rail  loads,  maximum, 
moment  of  resistance  to  vertical  bending  under  the  action  of  the 
tie  as  a  constrained  beam  and  minimum  weight.  An  8-ft.  tie  of 
worn  ti.D-lb.  rail  weighs  160  lbs.  The  concave  bottom  section 
designed  to  give  the  tie  vertical  elasticity  without  vertical  bead- 
ing   can    be    modified    by    rolling    the    top    flange    concave    and    the 


Tie   Section    with    Top   and    Bottom    Flanges   Curved. 


bottom  flange  flat.  Or.  both  flanges  can  be  rolled  concave  as  shown 
in  Fig.  4.  Fig.  5  shows  a  symmetrical  tie  section  rolled  from  a 
rail,  the  head  of  which  has  been  worn  one-third  away  on  one  side. 
The  mill  in  which  these  sections  are  rolled  is  a  lateral  roll- 
ing mill  with  a  single  top  roll  and  reciprocating  platen  or  bed 
which  moves  under  the  roll  at  exactly  the  same  speed  as  the  peri- 
phery of  the  roll.  For  rolling  8-ft.  or  8-ft.  6-in.  ties  the  mill  is 
made  10  ft.  between  housings.  A  number  of  lengths  of  rail  are 
placed  in  loose  forming  blocks  on  the  platen  and  these  are  auto- 
matically locked  tight  against  the  rail  webs  before  beginning  roll- 
ing. The  only  part  of  the  rail  which  is  subjected  to  any  physical 
work  is  the  flange  projecting  above  the  forming  blocks  which  is 
rolled  out  sideways  uniformly  throughout  the  length  of  the  sec- 
tion. This  method  of  rolling  permits  the  production  of  innumer- 
able sections  from  almost  any  form  of  scrap  stock.  The  top  sur- 
face of  the  forming  blocks  can  be  given  any  desired  shape  to  pro- 
duce a  flat  or  tapered  bottom  surface,  corrugations,  round  or  square 
corners,  straight  or  rough  edges  to  the  flange,  recesses  at  any  point 
on  the  flange:  in  fact,  every  conceivable  fo(;m.  Similarly  the  top 
surface  can  be  formed  or  indented  in  any  way  by  suitable  projec- 
tions or  depressions  cut  in  the  roll.  The  sections  shown  in  Fig.  1 
give  some  idea  of  the  po.=sibilities  of  the  mill  in  rolling  and  form- 
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ing  shapes  which  cannot  by  any  manipulation  be  made  in  a  longi- 
tudinal mill  where,  on  account  of  the  difference  in  periphery  speed 
of  different  portions  of  the  rolls,  certain  narrow  limits  are  imposed 
on  the  relative  thicknesses  of  the  webs  and  flanges  and  on  the 
amount  of  draft  to  enable  the  piece  to  clear  the  rolls. 

Aside   from   the   advantages  of   universal   rolling,   this   method 
has    the    important    feature    of    greatly    improving    the    quality    of 


Fig.   5 — Steel   Tie    Rolled   from    Worn    Rail,   Showing    Grooved    Rail 
Seat   on   Top    Flange. 

the  metal.  In  rolling  steel  rails  the  web  and  bottom  flange  receive 
the  most  physical  work  in  the  mill  and  are.  finished  much  colder 
than  the  comparatively  large  mass  of  metal  in  the  head.  The  head, 
therefore,  is  the  weakest  part  of  the  rail.  When  an  old  rail  is 
rolled  in  the  York  mill,  the  head  is  given  the  greatest  amount 
of  physical  work  and  the  finishing  passes  can  be  made  at  a  black 
heat.  The  quality  of  the  metal  is  thus  greatly  improved  both  by 
the  amount  of  and  temperature  at  which  the  rolling  is  done. 

By  manipulation  of  the  roll  tie  metal  can  be  made  to  flow- 
in  either  direction  as  the  platen  passes  under  it.  A  worn  rail 
head  can  thus  be  rolled  out  into  a  thin  flange  with  the  metal  sym- 
metrically distributed  on  both  sides  of  the  web.  The  surface  under 
the  roll  can  be  curved  slightly  by  a  reduction  on  the  last  pass  or 
finished  straight  and  level  by  making  one  or  two  light  passes  at 
the   end    without   reducing   the   thickness.     If  a  decided   curvature 


Fig.    6 — Reduction    of     IVletal    m     Head    of     Rail    to    Form    Bottom 
Flange. 

is  required  the  proper  form  must  be  given  to  the  forming  blocks. 
No  new  problems  in  roll-turning  are  involved,  as  the  rolls  can  be 
made  the  desired  shape  and  chilled  without  difficulty  as  can  the 
wearing  surfaces  of  the  forming  blocks.  One  mill  has  a  capacity 
of  500  tons  of  finished  material  a  day. 

A  number  of  interesting  features  have  been  combined  in  the 
York  steel  tie  which  have  not  been  touched  iipou  previously.  The 
section  shown  in  Fig.  3  has  a  .shallow  groove  rolled  in  the  top 
surface  under  the  rail  in  which  the  rail  rests  and  is  prevented 
from  moving  sideways  on  the  tie.  This  feature  prevents  all  shear 
of  the  fastenings  and  at  the  same  time  takes  away  only  a  trifling 
part  of  the  resistance  to  vertical  shear  under  the  rail.  To  pre- 
vent the  tie  from  moving  laterally  in  the  ballast  on  curves,  ribs 
or  projections  can  be  formed  across  the  bottom  surface  as  fre- 
quently as   is  necessary  simply  by  grooving  the   roll ;    or  the  ends 


Fig.   7 — Three  Types  of   Rail   Fastenings. 

can   be   turned  down   by   a   modification    of  the   forming  blocks   on 
the  bed. 

The  shape  of  the  tie  permits  a  great  number  of  different  types 
of  fastenings  to  be  used  and  several  which  have  been  designed 
are  shown  in  the  illustrations.  Fig.  7  shows  three  types.  The  first 
is  the  usual  clip  and  bolt  type,  two  clips  being  used  on  each  tie 
bolted  through  the  top   flange  on   opposite  sides  of  the  web.     The 


second  is  a  modification  of  the  first,  having  fo«r  clips  formed  In 
the  shape  of  a  cross,  each  clip  being  of  different  length  to  ac- 
commodate different  weights  of  rail  having  narrow  and  wide  bases. 
The  third  is  the  simplest  and  best  of  the  three.  Two  holes  are 
punched  through  the  top  flange,  one  on  each  side  of  the  web,  and 
a  rectangular  hole  through  the  web  just  under  the  flange.  The 
clip  is  in  the  .shape  of  a  T  with  the  vertical  leg  split  to  pass  down 
over  the  web.  When  the  clip  is  dropped  in  a  wedge  key  is  driven 
through  the  hole  in  the  web  and  the  slots  in  the  legs  of  the  clip. 
This  draws  the  head  of  the  clip  down  firmly  against  the  base 
of  the  rail  and  by  bending  over  the  wedge  key  .slightly  after  it 
is  driven  home  the  fastening  cannot  work  loose.  If  wear  takes 
place  the  key  can  be  driven  in  a  little  farther  and  again  bent  over. 
To  remove  the  clip  the  key  is  straightened  with  a  blow  of  a  hammer 
and  knocked  out. 

A  stiff  bridge  joint  has  also  been  designed,  the  parts  of  which 
can  be  made  entirely  from  rail  scrap.  Fig.  8  shows  the  joint 
as  applied  with  steel  ties.  A  short  section  of  rail  is  rolled  with 
the  head  tapered  at  the  ends.  The  head  and  base  and  part  of 
the  flange  are  cut  away  to  form  two  tenons  on  the  web.  which 
fit  in  holes  punched  in  the  webs  of  the  joint  ties.  The  joint  is 
assembled   and  the  fish   plates  bolted   up.   after  which   wedge  keys 


Fig.   8 — York    Bridge    Rail   Joint. 

are  driven  through  slots  cut  in  the  projecting  tenons  of  the  bridge 
rail.  This  draws  the  joint  ties  together  and  the  taper  on  the 
head  of  the  rail  corresponding  to  the  taper  on  the  bottom  flanges 
of  the  ties  forces  the  bridge  rail  up  tight  against  the  base  of  the 
track  rails.  As  wear  takes  place  the  wedge  keys  are  driven  farther 
in  and  the  bridge  rail  is  forced  up  against  the  track  rail.  The 
illustration  also  shows  another  method  of  preventing  the  rail  from 
moving  sideways  on  the  tie.  Grooves  are  rolled  in  the  top  surface 
outside  of  the  rail  seat  and  the  tie  clips  are  formed  with  a  lip  on 
the  outer  end  which  fits  down  in  the  grooves. 

The  process  of  rolling  these  ties  and  the  sections,  fastenings, 
joints,  etc.,  have  been  designed  and  perfected  by  Mr.  James  E. 
York.  Mem.  I.  and  S.  Inst.,  Mem.  Am.  Inst.  Min.  Eng.,  President 
of  the  York  Rolling  Process  Co.,  Whitehall  Building,  New  York, 
which  owns  the  patents  on  the  method.  We  are  indebted  to  him 
for  the  illustrations  and  other  data  from  which  this  article  was 
prepared. 


Progress  at  Panama. 


Secretary  Taft  delivered  an  address  before  the  Commercial  Club 
of  St.  Louis,  Nov.  18,  in  which  he  gave  a  clear  statement  of  the 
present  situation  at  Panama.  An  abstract  of  this  address  is  printed 
below. 

The  publication  of  the  interview  with  Mr.  Wallace  was  made 
after  consultation  with  the  President,  and  was  made  not  for  the 
purpose  of  punishing  Mr.  Wallace,  but  because  the  public  were 
entitled  to  know  the  facts  and  because  it  was  hoped  it  would  dis- 
courage others  engaged  in  responsible  positions  in  the  construc- 
tion of  the  canal  from  withdrawing  at  critical  stages  of  the  work 
without  sufficient  notice.  This  is  all  there  Is  of  the  Wallace  inci- 
dent, except  that  I  have  been  very  glad  to  assure  the  advisory 
board,  or  the  board  of  consulting  engineers,  that  I  believed  Mr. 
Wallace  to  be  an  able,  experienced  engineer  and  an  honest  man 
who  had  large  opportunities  for  acquiring  information  which  would 
be  valuable  to  them.  1  advised  them  to  call  him.  Mr.  Wallace 
has  fully  and  freely  responded  to  the  call  and  has  answered  all 
questions,  and  has  declined  any  compensation  whatever. 

I  come  now  to  discuss  the  actual  progi-ess  which  has  been 
made.  By  the  first  of  December  we  shall  have  spent  $60,000,000 
in  the  course  of  acquiring  a  canal.  The  two  questions  which  the 
American  people  have  a  right  to  ask  are.  first,  have  we  proceeded 
without  unnecessary  delay?  Second,  have  we  received  our  money's 
worth? 

Many  thoughtless  persons  cry  out,  "Why  does  not  the  dirt  begin 
to  fly?  The  way  to  build  the  canal  is  to  dig."  Such  remarks  only 
show  ignorance  and  complete  failure  to  understand  the  real  char- 
acter of  what  has  to  be  done.     The  canal  is  to  be  built  by  manual 
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labor  aud   machinery.     The  number  of  laborers  required   will  per- 
haps be  25,000. 

Panama  is  sparsely  settled,  with  few  laborers  available.  The 
great  majority  must  be  imported.  For  every  laborer  at  least  one 
person  more  will  come  who  will  be  dependent  on  him.  We  must, 
therefore,  count  on  an  alien  population  of  50,000  along  the  line 
of  the  canal  for  47  miles.  To  get  the  best  work  they  and  their 
families  must  be  housed:  must  have  healthful  food;  must  have 
pure  water  to  drink,  and  the  filth  caused  by  such  a  collection  of 
beings  must  be  taken  care  of  so  as  not  to  promote  disease.  Yellow 
fever  and  malaria  must  be  stamped  out.  All  these  things  ought 
to  be  done  before  the  "dirt  begins  to  fly." 

Panama  Is  one  of  the  oldest  towns  in  America,  and  yet  dur- 
ing the  dry  season  there  has  been  no  means  of  furnishing  water 
except  from  cisterns,  puddles  and  receptacles  often  covered  with 
green  scum  and  as  productive  of  disease  as  is  possible  to  imagine. 
The  first  thing  the  first  commission  did  was  to  arrange  for  a 
water  supply  for  Panama.  Engineer  Wallace  took  a  reservoir 
partly  constructed  by  the  French,  built  the  dam  20  ft.  higher  and 
laid  the  mains  into  Panama,  so  that  on  July  4,  1905,  the  people 
were  permitted  to  drink  pure  water.  This  reservoir  furnishes  water 
also  to  the  town  on  the  Pacific  side;  but  another  reservoir  for 
Culebra.  another  one  for  Empire,  another  one  for  Bas  Obispo,  and 
others  for  Colon  are  being  constructed.  Sewers  are  now  being 
constructed  in  Panama.  To  make  Panama  healthful  the  commis- 
sion has  decided  to  pave  the  streets,  which  for  centuries  have  been 
dirty — muddy  in  i-ainy' weather,  dusty  in  dry  weather,  and  full  of 
disease  in  all  weathers.  The  whole  strip  from  Panama  to  Colon 
was  grown  up  with  underbrush,  weeds  and  jungle.  Now  the  jungle 
is  being  cut  down,  the  bills  are  being  shaved,  pools  are  being  drained, 
swamps  relieved  of  water,  and  in  every  way  the  stagnant  water 
surfaces  and  the  propagating  ground  for  the  deadly  mosquito  are 
being  reduced.  The  mosquito  is  the  worst  enemy  in  the  propaga- 
tion of  disease  in  the  West  Indies  and  American  tropics  that  man 
has. 

As  Mr.  Stevens  said  to  me,  when  I  crossed  the  Isthmus  with 
him  this  month,  "I  take  off  my  hat  to  the  work  which  the  sani- 
tation department  has  done  in  this  Canal  Zone."  In  the  month 
of  August  among  a  force  of  13,000  men  the  percentage  of  illness 
was  less  than  25  per  thousand.  Good  food  is  now  furnished  by  a 
commissary  at  reasonable  rates.  The  carrying  of  refrigerated  fruits 
and  meats  from  Colon  across  the  Isthmus  has  been  begun.  There 
is  an  ice  plant  at  La  Boca,  another  one  at  Colon,  and  others  along 
the  way  are  to  be  built,  so  that  ice — that  most  healthful  form  of 
liquid  in  the  tropics — will  be  at  hand  for  all. 

A  hotel  has  been  erected  at  Corozal,  where  the  American  em- 
ployees of  the  commission  may  live  and  run  in  to  their  business 
in  Panama  in  a  few  minutes  by  railroad.  A  hotel  of  128  rooms 
is  being  constructed  at  Ancon.  The  French  had  excellent  hospitals 
at  Ancon  and  Colon,  but  it  was  necessary  to  refit  them  entirely. 
And  now  we  have  a  hospital  at  Ancon,  one  at  Panama,  a  convales- 
cent hospital  at  Taboga.  an  island  some  10  miles  off  the  coast  in 
Panama  Bay,  where  very  healthful  water,  healthful  bathing  and 
tine  fruits  can  be  had,  so  that  in  all,  the  hospital  accommodation 
has  been  increased  from  about  350  to  upward  of  1,000  beds. 

One  of  the  great  burdens  Is  the  procurement  of  transportation 
and  proper  disposition  of  the  immense  amount  of  supplies  and 
equipment  which  have  to  be  ordered  and  pressed  forward  to  the 
Isthmus.  The  commission  bought  two  large  freight  steamers  cost- 
ing $650,000  apiece.  And  even  with  these  and  three  others  owned 
by  the  Panama  Railroad  there  is  still  much  difficulty  in  getting 
the  requisitions  of  the  chief  engineer  supplied.  The  following  is  a 
list  of  the  principal  items  of  material  purchased  and  delivered, 
or  now  under  order,  and  will  serve  to  give  an  idea  of  the  vastness 
of  the  undertaking  and  why  congestion  in  sea  transportation  and 
on  the  railroad,  with  all  the  commercial  traflic  besides,  may  be 
pardonable: 

132  rock  drills. 
30,000,000  ft.  lumber. 

2  clipper  dredges. 
G4G.Ono  lbs.  blasting  powder. 

G17..5no  lbs.  dvnamite 
T.onn.onn  pnTing  brick.' 
o..pn(t.niMi  i.iiiUling  brick. 
.".tm.nnii  st],  ft.  roofing  tile. 

:-•'■'. '  ititls.  cement. 

■i  steel  water  tanks  and  tow- 
ers. 
]  2  standpipes. 
2  ocean  steamships. 

The  Panama  Railroad  on  its  own  account  has  also  purchased 
during  the  last  six  months: 


fil  steam  shovels. 
K.'iOOtJat  cars. 

12  rapid  unloaders. 
22  unloading  plows, 
l.'i  earth  spreaders. 
324  dump  cars. 

12  hoisting  engines. 
120  locomotives 
."i.OOO  tons  of  steel  rails. 
1 2.'i.nno  crossties. 
1 2.0011  pieces  ot  piling. 

14  air  compressing  machin 
3  cranes. 


.".00  box  cars.  40  tons. 
1 2  caboose  cars. 
1 0  refrigerator  cars. 
6  passenger  coaches. 
24  locomotives. 
2  wrecking  cranes. 


1  locomotive  crane. 
1  pile  driver. 
3  track  scales,  100  tons. 
1  coal  hoisting  plant. 
1  cantilever  crane. 


wheels  of  comparatively  small  diameter.  "Then,  however,  espe- 
cially through  l"he  investigations  of  Professor  Goss,  at  Purdue 
University,  American  engineers  came  to  the  conviction  that  for 
high-speed  locomotives  the  increase  of  driving-wheel  diameter  Is 
more  economical  than  increased  piston-speed." 


October   Decisions   in    Railroad' Law. 


The  following  abstracts  cover  the  important  railroad  law  cases 
decided  by  Federal  courts  in  OctoJDer: 

Patent  for  engineer's  hrake  valve  invalUl. — The  Circuit  Court 
for  the  northern  district  of  New  York  has  decided  that  the  West- 
inghouse  and  Moore  patent  for  an  improved  engineer's  brake  valve, 
granted  April  23,  1899,  is  void  on  the  ground  that  the  claim  in 
the  application  for  the  patent  was  too  broad.  The  court  further 
held  that  this  defect  was  not  remedied  by  a  subsequent  disclaimer 
or  abandonment  of  the  claim  except  as  to  a  single  form  of  con- 
struction of  the  appliance,  the  court  not  being  able  to  determine 
whether  this  form  of  construction  was  really  included  in  the  broad 
language  of  the  original  claim.  The  court  took  the  ground  that 
the  Federal  statute  allowing  a  disclaimer  where  the  claim  is  too 
broad  is  applicable  only  where  the  portion  of  the  claim  retained 
is  clearly  embraced  in  the  original  claim.  Westinghouse  Air-Brake 
Co.  vs.  New  York  Air-Brake  Co.,  139  Fed.  Rep.  265. 

FeOercil  jurisdiction  over  non-residents. — The  Circuit  Court  for 
the  District  of  Nevada  has  passed  upon  a  new  phase  of  the  Act 
of  Congress  providing  that  when  jurisdiction  is  founded  on  diverse 
citizenship,  suit  shall  be  brought  only  In  the  district  of  the  resi- 
dence of  one  of  the  parties  to  the  suit.  In  the  case  in  question 
the  Southern  Pacific  Company,  incorporated  under  the  laws  of  Ken- 
tucky, and  hence  a  resident  of  that  state,  was  sued  in  Nevada  by 
a  resident  of  Utah.  The  question  before  the  court  was  whether 
the  court  had  jurisdiction  where  both  parties  were  non-residents 
of  the  district  where  suit  was  brought.  The  court  held  that  the 
statute  conferred  a  mere  privilege  on  the  defendant  which  he 
could  waive,  and  having  waived  it  the  jurisdiction  of  the  court 
was  complete.  The  question  has  not  been  passed  upon  by  the  Su- 
preme Court  of  the  United  States  and  is  far  from  settled  as  the 
decisions  of  the  various  Federal  Courts  that  have  passed  upon  the 
question  are  far  from  harmonious.  Burch  vs.  Southern  Pacific 
Co.,  139  Fed.  Rep.  350. 


Work  of  the  English  Railway  and  Canal  Commission. 


Mr.  "W.  Berdrow,  commenting  in  the  Jhournal  of  the  German 
Railroad  Union,  on  the  "Oregon  Pony"  exhibited  at  St.  Louis,  notices 
that  for  a  long  time  American  builders  of  express  locomotives  de- 
pended chiefly  on  increased  piston-speed  for  fast-running,  and  used 


The  following  account  of  the  work  of  the  Railway  and  Canal 
Commission  of  ISSS  is  taken  in  abstract  from  a  paper  printed  by 
S.  J.  McLean  in  the  Quarterly  Journal  of  Economies  for  November, 
1905.  It  is  especially  timely  because  it  reviews  the  actual  results 
obtained  during  the  last  17  years  by  a  body  possessing  many  of 
the  functions  with  which  President  Roosevelt  wishes  to  endow  the 
Interstate  Commerce  Commission. 

The  report  of  the  Select  Committee  in  1881  had  stated  that  a 
permanent  railway  tribunal  was  necessary,  and  legislation  looking 
to  the  establishment  of  a  new  railway  commission  was  introduced 
regularly  between  1S82  and  1886.  In  1885  the  nine  principal  rail- 
ways submitted  bills  to  Parliament  embodying  a  general  classifica- 
tion and  a  rearrangement  of  their  maximum  rates,  but  the  protests 
of  the  traders  led  to  the  withdrawal  of  these  measures.  The  legis- 
lation of  1888  introduced  important  changes  as  compared  with  the 
former  Commission  of  1873  in  the  court  organization  of  the  Com- 
mission, and  in  the  limitation  of  the  right  of  appeal.  Under  the 
old  organization  the  Commission  was  considered  to  be  in  the  same 
position  as  any  inferior  court,  and  might  be  prohibited  from  pro- 
ceeding in  matters  over  which  it  had  no  jurisdiction,  but  in  188S 
the  new  Commission  was  given  a  definite  court  organization,  and  it; 
decisions  were  made  final  on  questions  of  fact. 

The  1888  law  provided  for  a  Commission  of  five  members,  com- 
posed of  two  laymen  and  three  ex  officio  commissioners.  The  e.r 
officio  members  are  Superior  Court  judges,  one  for  England,  one  for 
Scotland  and  one  for  Ireland.  The  active  Commission  at  any  given 
time  has  a  membership  of  three,  the  two  lay  commissioners,  as  they 
are  termed,  being  presided  over  by  the  designated  Supreme  Court 
judge  of  the  country  in  which  the  Commission  is  sitting.  The  judges 
who  serve  on  the  Commission  are  appointed  for  terms  of  five  years, 
but  the  lay  commissioners  hold  office  on  a  good-conduct  tenure. 
The  old  provision  whereby  one  of  these  lay  commissioners  was  re- 
quired to  be  experienced  in  railway  ousiness  was  continued,  and  Mr. 
Price,  the  railway  member  of  the  former  Commission,  was  reap- 
pointed. The  qualification  of  the  other  lay  commissioner  was  not 
specified,  and  to  this  position  Sir  Frederick  Peel,  whose  training 
was  legal  and  who  had  been  a  member  of  the  Railway  Commis- 
sion in  1873.  was  appointed.  (Sir  Frederick  is  still  an  active  mem- 
ber of  the  Commission,  in  spite  of  his  advanced  years.)  The  lay 
commissioners  were  admonished  as  to  the  judicial  character  of 
their  functions,  for  in  their  letters  of  appointment  they  were  in- 
formed.  "Doubtless  you   will   feel   that  the  judicial  nature  of  your 
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office  is  also  incompatible  with  any  active  connection  in  political 
controversies." 

While  the  jurisdiction  given  by  the  Act  of  1888  embraces  a 
variety  of  functions,  the  most  important  of  which  are  discrimina- 
tion, facilities  for  traffic,  traffic  on  steamboats,  through  rates,  rate 
books,  terminals,  legality  'of  rates,  provisions  relating  to  private 
branch  sidings,  and  references  under  the  Board  of  Trade  Arbitra- 
tions Act  of  1874,  the  most  important  matters  from  the  standpoint 
of  the  traders  are,  respectively,  terminals,  reasonable  facilities, 
through  rates,  discrimination  and  control  over  actual  rates.  By 
way  of  confining  this  discussion  to  the  limits  of  a  single  paper,  only 
those  portions  of  Mr.  McLean's  article  are  included  which  deal 
with  the  functions  of  the  Commission  bearing  on  the  problems  that 
now  confront  railroads  and  shippers  in  the  United  States.  There- 
fore, tne  enumerated  function  first  in  importance  from  the  British 
standpoint,  that  of  terminals,  may  be  entirely  omitted,  as  the 
British  conditions  are  peculiar  to  that  country. 

The  through  rate  clause  of  the  Act  of  1888  provides  that  through 
rates,  stating  the  amount,  route  and  apportionment  of  the  rate,  may 
be  proposed  by  a  railway,  a  canal  company  or  a  trader,  and  in 
case  of  dispute  regarding  a  rate  or  its  apportionment  the  matter 
is  brought  before  the  Commission  and  the  commissioners  must 
consider  the  special  circumstances  of  the  case,  and  must  not  compel 
any  company  to  accept  lower  mileage  rates  than  it  may,  for  the 
time,  legally  be  charging  for  like  traffic  carried  on  by  a  like  mode 
of  transit  on  any  other  line  of  connection  between  the  same  points, 
being  the  points  of  departure  and  arrival  of  the  through  route. 

With  regard  to  "reasonable  facilities"  in  general,  the  English 
law  has  held,  broadly,  that  they  must  be  such  as  can  reasonably  b? 
required  of  the  railway  company,  due  allowance  having  been  made 
for  tne  way  in  which  the  service  is  already  performed.  Similarly, 
in  a  reduced  through  rate  it  must  always  be  considered  whether 
there  is  commensurate  advantage  to  the  railway.  Prima  facie,  it 
has  been  held  against  public  interest  to  interfere  with  vested  legal 
rights  unless  some  compensation  or  equivalent  is  given.  There 
must,  therefore,  be  evidence  both  of  public  interest  and  of  reason- 
ableness in  favor  of  the  rate  and  route  sufficient  to  outweigh  the 
former  considerations.  It  has  been  held  that  the  fact  that  two 
competitive  routes  will  tend  to  make  either  company  treat  the 
traders  more  reasonably  is  a  consideration  bearing  on  the  ques- 
tion of  public  interest,  but  at  the  same  time  the  Commission  will 
not  grant  a  through  rate  which  creates  unhealthy  competition.  The 
reasonableness  of  a  rate  over  a  proposed  route  is  not  to  be  meas- 
ured by  an  existing  rate  over  an  alternate  route,  even  if  the  rate 
over  the  latter  route  may  in  itself  be  reasonable. 

The  Commission  has  more  than  once  had  to  consider  questions 
similar  in  their  bearing  to  the  points  brought  up  in  our  testimony 
before  the  Senate  Committee  on  Interstate  Commerce  on .  private 
and  terminal  railroads  as  to  what  constituted  a  railroad  entitled  to 
participafe  in  a  through  rate.  ,  Thus  it  was  decided  in  1897  that  the 
powers  the  Manchester  Ship  Canal  possessed  to  build  railways  on  its 
quays,  although  these  railways  were  simply  for  its  own  uses,  con 
stituted  it  a  railway  company,  but  in  1901  the  action  of  the  Com- 
mission in  approving  a  through  rate  arrangement  for  a  dock  com- 
pany was  overruled  on  the  ground  that  the  railways  possessed  by 
the  dock  company  did  not  constitute  a  railway  within,  the  mean- 
ing of  the  Act.  In  1903  a  further  application  of  the  same  company 
(The  London  &  East  India  Docks  Company)  subsequent  to  its  ac- 
quisition of  a  short  railway  with  which  it  had  made  connections, 
was  refused  on  the  ground  that  the  difficulties  of  exchange  of 
traffic  did  not  justify  granting  such  an  application. 

The  Commission  has  looked  at  each  through  rate  case  by  itself, 
British  "through  rates"  being  in  general  analogous  to  our  inter- 
state rates,  as  distinguished  from  local  rates.  It  has  refrained  from 
proposing  a  through  rate,  and  has  limited  its  action  to  accepting  or 
rejecting  a  proposed  through  rate  as  brought  before  it.  The  power 
which  traders-  have  to  propose  through  rates  to  tne  Commission  has 
been  of  little  value  to  them.  They  have  not  generally  been  pos- 
sessed of  the  technical  knowledge  necessary  to  formulate  a  rate 
that  the  Commission  would  sustain,  and  they  have  been  successful 
in  only  one  out  of  five  applications.  Since  the  constitution  of  the 
present  Commission,  in  1888.  it  has  acted  only  on  19  through  rate 
applications,  some  of  which  have  been  made  by  canal  companies, 
some  by  dock  companies,  some  by  traders,  and  one  by  a  municipal 
corporation. 

Discrimination,  or  undue  preference,  as  it  is  termed  in  English 
law,  has  long  engaged  the  attention  of  the  Commission.  Complaints 
were  made  in  1882  before  the  former  Commission  that  many  anom- 
alies existed  -in  domestic  rates,  and  domestic  shippers  have  always 
claimed  that  they  were  almost  habitually  placed  at  disadvantage 
with  the  shippers  of  foreign  products.  Of  course,  the  obvious  rea- 
son for  this  is  that  rail  rates  in  England  are  tremendously  modified, 
so  far  as  foreign  produce  is  concerned,  by  seaport  competition,  and 
if  the  lines  which  run  from  Liverpool  to  London,  for  example,  do 
not  offer  an  extremely  low  rate  on  over-sea  traffic,  it  will  be  carried 
to  London  direct  by  water.  This  tact  was  recognized  by  the  Act 
of  1888,  although  the  traders  seemed  never  to  have  fully  recognized 
it,  and  the  undue  preference  section  of  the  Act  provides  that  where, 


tor  the  same  or  similar  service,  lower  rates  are  charged  to  one  ship- 
per than  are  charged  to  another,  or  any  difference  in  treatment  is 
made,  the  burden  of  proof  that  such  actions  do  not  constitute  an  un- 
due preference  shall  be  on  the  railway,  while  the  commissioners 
must  decide  whether  the  difference  in  tariff  or  in  treatment  is  neces- 
sary for  the  puriMse  of  securing  in  the  interests  of  the  public  the 
traffic  for  which  it  is  made;  but  it  is  distinctly  provided  that  no 
railway  company  shall  make,  nor  shall  the  commissioners  sanction 
any  difference  in  the  tariff  for,  or  in  the  treatment  of,  home  and 
foreign  merchandise  in  respect  of  the  same  or  of  similar  services. 
Before  1888  inequalities  of  charges  for  like  .services  were 
only  prima  facie  evidence,  and  the  burden  of  proof  was  on  the  com- 
plainant: now  it  rests  on  the  railway.  A  decreased  rate  to  develop 
a  particular  traffic  in  a  particular  district  constituted  undue  pref- 
erence, but  the  mere  fact  that  preference  existed  was  not  sufficient; 
it  must  be  shown  to  be  undue  and  unreasonable,  and  differences  in 
rate  might  be  allowed  where  there  were  differences  in  the  cost  of 
conveyance. 

The  present  Commission  has  brought  out  some  additional  points 
in  the  matter  of  discrimination.  A  contract  to  give  exclusive  use  of 
a  given  station  to  a  particular  colliery  is  undue  preference;  but  com- 
petition has  been  held  to  be  a  circumstance  to  be  taken  into  consid- 
eration, and  the  extent  of  it  is  considered  a  question  of  fact,  not  of 
law.  As  might  be  expected  under  these  circumstances  decisions  on 
the  preference  cases  have  often  been  confused  and  contradictory. 
The  long  and  short  haul  question  comes  before  the  Commission  but 
seldom.  The  Commission  has  recognized  effective  competition  as  a 
justification  of  a  lower  rate  for  the  longer  distance. 

From  an  early  date  English  railway  law  has  held  that  whole- 
sale rates  for  large  shipments  did  not  constitute  undue  preference. 
So  early  as  1858  it  was  decided  that  carrying  at  a  lower  rate  in  con- 
sideration of  large  quantities  and  full  train  loads  at  regular  periods 
was  justifiable,  provided  the  real  object  was  to  obtain  a  greater 
profit  by  reduced  cost  of  carriage,  although  in  taking  this  point  of 
view  it  was  recognized  that  certain  shippers  would  necessarily  be 
excluded  from  the  advantage  of  the  low  rate  granted  on  such 
conditions. 

In  dealing  with  the  rate  policy  of  the  Commission  a  distinc- 
tion has  been  made  between  the  period  prior  to  1894  and  the  more 
recent  years.  Though  it  had  been  held  in  1872  that  legal  maximum 
rates  afforded  but  little  real  protection  to  the  public,  the  system  was 
continued  by  the  Act  of  1888.  At  the  outset  of  its  work  the  only 
way  with  which  the  Commission  was  brought  in  touch  with  rates 
was  with  the  provisions  concerned  with  undue  preference  and  with 
through  rates.  The  Commission  will  not  state  beforehand  that  a 
rate  is  preferential.  There  has  been  some  difficulty  in  construing 
the  statement  in  the  original  "undue  preference"  clause  of  the  Act 
directing  the  commissioners  to  consider  "whether  the  inequality  can- 
not be  mitigated  without  unduly  reducing  the  rate  charged  to  the 
complainant."  Sir  Frederick  Peel,  of  the  Commission,  holds  that 
that  body  may  fix  a  through  rate  no  matter  what  the  railways  con- 
cerned may  have  agreed  upon.  While  this  matter  has  not  been 
passed  upon  judicially,  the  weight  of  opinion  is  against  this  inter- 
pretation. It  would  also  appear  that  the  Commission  has  no  power 
to  test  the  reasonableness  of  an  established  through  rate,  for  al- 
though the  Commission  has  power  to  fix  a  through  rate  if  the 
parties  do  not  agree,  it  would  appear — although  this  is  a  moot 
point — that  is.  has  no  power  to  apportion  such  a  rate.  The  Com- 
mission said  explicitly  in  1895  that  it  had  no  power  under  the  Act 
of  1888  to  inquire  into  the  reasonableness  of  a  particular  rate.  The 
reductions  which  have  been  ordered  in  connection  with  the  work- 
men's trains  applications  are  given  in  an  entirely  different  juris- 
diction. 

The  question  of  the  reasonableness  of  particular  rates  was  sud- 
denly brought  before  the  Commission  in  1894.  The  adjustments 
necessary  in  putting  into  force  the  rates  under  the  revised  maxima 
were  great.  The  fact  that  fully  one-half  of  the  traffic  is  carried  on 
exceptional  rates,  which  are  below  the  class  rates,  still  further 
complicated  matters.  At  the  same  time  there  was  an  apparent 
desire  on  the  part  of  some  of  the  railways  to  give  the  traders  an 
object  lesson  in  regard  to  the  disadvantages  of  the  legislative  in- 
tervention which  had  brought  some  maxima  below  the  actual  rates 
formerly  charged.  And  so  the  maximum  class  rates  were  published 
as  the  actual  rates  effective  January  1,  1893.  The  outcry  which  fol- 
lowed quickened  the  work  of  adjustment,  and  led  to  an  under- 
taking on  the  part  of  the  railways  that  the  rate  increase  should  not 
be  more  than  5  per  cent.  But  this  did  not  prevent  the  enactment 
of  a  piece  of  panic  legislaion.  passed  hurriedly  and  without  due  con- 
sideration. By  this  act  it  was  provided  that,  where  rates  were 
directly  or  indirectly  increased  after  December  31,  1892,  they  were 
prima  facie  unreasonable.  The  fact  that  the  rate  complained  of  was 
within  the  maximum  was  not  to  be  a  justification  of  the  increase. 
The  Commission  was  given  power  to  deal  with  complaints  arising 
under  this  act,  subject  to  the  provision  that  an  application  was  first 
to  be  made  to  the  Board  of  Trade.  Over  1.700  complaints  were 
brought  before  the  Board  of  Trade  between  the  date  of  the  passage  of 
the  Act  and  the  end  of  February,  1895.  In  taking  up  the  new  func- 
tions imposed  by  the  revolutionary  Act  of  1894,  the  Commission  had 
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a  full  appieciatiou  of  the  difficulties  of  the  new  jurisdiction,  and  it 
held  that  it  was  not  competent  of  its  own  knowledge  to  say  whether 
a  rate  was  reasonable  or  not.  The  cost  of  service  was  considered 
as  a  criterion  of  reasonableness,  and  this  squared  with  the  views  of 
the  traders,  but  has,  as  may  well  be  understood,  led  to  some  peculiar 
decisions.  No  general  principle  has  been  established  in  the  unreasoi- 
able  rate  cases,  but  the  Commission  has  shown  its  intention  to  lool: 
at  each  case  by  itself.  Thus,  if  a  5  per  cent,  increase  should  be 
found  justifiable  in  a  particular  case,  it  would  not  necessarily  have 
any  bearing  on  a  later  decision.  The  desire  of  the  Commission  not 
to  engage  in  any  rate  making  experiments,  has  kept  it  from  making 
any  statements  as  to  general  rates,  and  it  has  concerned  itself  with 
the  reasonableness  of  particular  rates.  The  Commission  has  pains- 
takingly endeavored  to  get  at  the  cost  involved,  and  then  has 
.given  decisions  which  were  compromises. 

Looking  at  the  make-up  of  the  Commission,  with  its  two  lay 
members  and  its  one  judicial  member,  it  is  apparent  that  the  pres- 
ence of  a  railway  representative  among  the  lay  members  has  meant 
that  those  appearing  before  it  have  been  more  careful  to  give  essen- 
tial details.  There  is  no  real  cause  for  complaint  from  the  traders' 
standpoint  with  regard  to  the  service  which  the  lay  members  have 
performed.  The  railway  representative,  for  example,  in  enforcing 
the  legislation  of  1S94,  has  followed  very  closely  the  ideas  favored 
by  the  traders.  In  spite  of  the  assumption  of  18S7  that  giving  a 
locus  standi  to  governing  bodies  and  to  traders'  associations  would 
cause  much  litigation,  the  number  of  complaints  before  the  Com- 
mission is  not  great.  From  1SS9  to  1903,  there  have  been  on  the 
average  50  applications  a  year,  many  of  these  of  minor  importance. 

In  view  of  the  exijense  attaching  to  suits  before  the  Commission 
it  has  been  urged  that  the  power  possessed  by  the  Board  of  Trade 
under  the  Act  of  1ST3  to  institute  proceedings  before  the  Commis 
soin  should  be  utilized.  But  the  government  has  held  that  to  make  a 
government  department  public  prosecutor  in  cases  before  the  Com- 
mission would  savor  rather  of  persecution  than  of  prosecution.* 

The  English  Commission  has  used  two  sets  of  rate  principles — 
competition  as  an  important  factor  in  differential  rates,  export  rates, 
and  in  general  in  the  home  side  of  undue  preference:  cost  of  service 
in  regard  to  preferential  rates,  and  unreasonable  rates.  This  has 
been  in  great  degree  attributable  to  the  legislation.  The  traders  have 
desired  free  trade  in  exports,  not  in  imports,  .\dmitting  that  there 
has  been  a  certain  judicial  bias  in  favor  of  the  cost  of  service 
principle,  it  is  at  tlie  same  time  apparent  that  legislation,  like 
that  of  1894,  which  makes  a  past  rate  the  prima  facie  criterion  of 
reasonableness  rules  out  the  possibility  of  considering  present  com- 
petition. The  defects  of  the  legislation  of  1S94  are  its  own.  The 
Commission  has  made  the  legislation  less  unworkable  than  could 
have  been  expected. 


returns  to  the  stream  and  is  used  over  and  over  again.  Some  of 
the  measurements  showed  that  in  low  water  the  return  seepage 
tends  to  increase  the  flow  of  streams  rather  than  diminish  it. 


Irrigated  Lands  Along  the  Platte  River. 


A  recent  government  report  gives  some  striking  figures  to 
show  what  has  been  accomplished  by  irrigation  in  the  valley  of 
the  Platte  river.  The  first  ditch  diverting  the  water  of  this  stream 
for  irrigation  was  built  in  1859.  The  Platte  river  and  its  tribu- 
taries now  irrigate  1.924,463  acres  of  land.  Some  of  the  best  farm- 
ing land  sells  for  $300  and  none  that  is  Irrigated  sells  for  less  than 
$10  an  acre.  Fifty  years  ago  this  land  was  regarded  as  a  desert 
and  was  practically  worthless.  If  the  right  to  use  water  in  irri- 
gation were  taken  away  from  it,  it  would  be  practically  valueless 
to-day. 

More  than  500.000  people  live  in  the  irrigated  territory  on  this 
stream.  Not  all  of  them  depend  on  agriculture.  The  city  of  Den- 
ver with  200,000  people,  Cheyenne  with  15,000  people.  Laramie  with 
7,000  people.  North  Platte  with  10,000  people,  and  a  score  of  other 
towns  having  from  one  to  ten  thousand  inhabitants,  with  their 
machine  shops,  flour  mills,  paper  mills,  beet-sugar  factories,  and 
transportation  interests,  all  tend  to  augment  the  importance  of 
water,  because  not  a  city  or  town,  a  factory  or  a  railroad,  can  be 
assured  of  the  privilege  of  using  the  water  of  this  stream  with- 
out securing  a  right  thereto  through  a  definite  legal  procedure.  The 
value  of  water  rights  for  irrigation  has  risen  from  $4  an  acre  to 
135  an  acre,  and  stored  water  seJls  for  even  higher  prices.  Water 
to  irrigate  an  acre  of  land  has  been  sold  for  fl5  a  year. 

The  average  flow  of  water  in  the  South  Platte  and  its  tribu- 
taries is  2,765  cu.  ft.  per  second.  Against  this  supply,  rights  to 
30,597  cu.  ft.  per  second  have  been  established  in  Colorado  and 
Nebraska.  The  area  irrigated  from  the  North  Platte  and  its  tribu- 
taries is  about  900.000  acres.  In  Nebraska  riparian  rights  are  rec- 
ognized, as  well  as  rights  of  appropriation.  Being  inherent  in  the 
land,  the  first-named  do  not  require  any  legal  procedure  for  their 
establishment.  The  measurements  of  the  water  used  and  the  water 
returned  to  this  stream  bring  out  the  fact  that  a  large  percentage 
of  the  water  diverted  by  a  particular  canal  is  not  wholly  lost,  but 


Railroad  Shop  Tools. 


MILLING  MACHI.NES. 

{Continned.) 

As  a  plain  milling  machine  for  heavy  service  the  Garvin  No. 
14  plain  miller  made  by  the  Garvin  Machine  Co.,  New  York,  shown 
in  Fig.  1,  possesses  several  notable  features.  The  spindle  cone  is 
of  three  steps  for  a  4-in.  belt  and  is  back-geared  8  to  1.  The  arm 
is  of  steel;  it  is  of  large  diameter  and  is  provided  with  heavy 
braces.  These  braces  can  be  attached  to  the  arbor  yoke  or  to  the 
end  of  the  arm  itself,  independently  of  the  position  of  the  yoke. 
The  spindle  is  of  forged  crucible  steel,  and  the  front  bearing  is 
tapered  and  runs  in  a  solid  bronze  self-oiling  box  and  is  fitted  with 
hardened  and  ground  thrust  washers. 

The  construction  of  the  knee  is  patented.  It  is  absolutely  closed 
on  the  top  and  sides,  so  there  is  no  chance  for  the  sides  to 
spring,  and  no  need  for  cover  plates  to  protect  the  feed  works. 
The  bearing  on  the  column  is  also  extended  upwards,  thus  increas- 
ing the  stabiUty  and  holding  power  of  the  knee  on  the  column.  The 
closed  construction  of  the  knee  secures  the  perfect  stiffness  neces- 
sary   to   heavy    cuts    and    forced    feeds,    and    prevents   all    straining 


•It  is  interesting  to  note  tli.it  this  siii.iri>stion  is  very  closelv  in  line  witli 
tlie  suggestion  frequently  brouglit  out  iu  .ir,i-  own  discussions  on  government 
regulation,  that  the  Interstate  Commerce  c  inmission  should  become  prosecut- 
or before  a  special  court,  having  the  addiii.m.Tl  advantage  that  its  opinion 
would  be  final  on  questions"  of  fact. — Editok. 


Fig.   1 — The  Garvin   No.   14   Plain   Milling   Machine. 

of  the  knee  and  fit  of  the  saddle  from  overhung  work.  The  saddle 
is  fitted  to  the  knee  with  a  taper  gib.  The  table  is  large  and  deep, 
and  has  a  cast  oil  space  all  around,  the  top  edge  of  the  groove 
being  finished,  which  adds  to  the  effective  .working  surface.  The 
front  and  back  edges  of  the  table  are  also  finished  for  convenience 
m  squaring  work.  The  table  feed  screw  is  extra  large,  and  is  pro- 
vided with  a  quick  pitch,  which  gives  a  movement  of  1  in.  per 
turn.  The  torsional  stiffness  of  the  large  diameter  secures  steady 
feed  under  the  heaviest  loads,  and  the  increased  wearing  surface 
assures  durability. 

The  application  of  the  power  to  the  feed  screw  is  direct,  by 
means  of  a  large  bronze  worm  gear  which  is  mounted  on  the  screw 
itself,  and  which  is  driven  by  a  hardened  tool  steel  worm,  run- 
ning in  an  oil-bath.  Reverse  motion  is  provided  for  in  the  feed- 
box.  The  feed  drive  is  through  a  change  gear  box  in  which  fine 
feeds  are  positively  driven  from  the  spindle,  and  fast  feeds  are 
driven  from  the  countershaft  by  a  wide  belt  and  large  pulleys. 
This  arrangement  permits  of  changing  instantly  from  spindle  to 
countershaft  feeds  and  instantaneous  changes  of  rate  are  obtained 
by  setting  levers.  The  gears  in  the  gear-box  are  hardened  steel, 
and  run  in  an  oil  hath.  A  safety  shear-pin  is  provided  in  the  gear 
box  to  prevent  any  damage  that  might  occur  from  carelessness  in 
setting  the  trips. 

Tests  made  by  the  makers  it  is  claimed  have  demonstrated  that 
30  per  cent,  of  the  power  of  the  spindle  belt  is  used  in  driving  the 


NOATIMBEB  24,  1905. 


THE     RAILROAD     GAZETTE. 


499 


feed  at  fast  rates;  and  when  the  feed  is  driven  from  the  counter- 
shaft, the  spindle  power  is  increased  Ijy  that  much;  and  this  sav- 
ing, in  addition  to  increasing  the  baclj-gearing  and  widening  the 
belt,  has  resulted  in  more  than  doubling  the  power  of  the  above 
tool.  The  table  feed-screw  has  two  nuts,  one  adjustable  for  take  up. 
The  saddle  in  and  out  screw  is  also  provided  with  a  take-up  nut 
and  the  elevating  screw  of  the  knee  is  ball-thrusted,  and  telescopes, 
so  that, no  hole  is  required  in  the  floor.  The  hand-wheels  on  the 
knee  are  interchangeable,  so  that  the  large  wheel  can  be  used  for 
the  up  and  down  or  in  and  out  adjustments,  as  most  convenient. 
Micrometer  adjustments  are  provided  for  feeds  in  all  directions, 
and  the  spindle  speeds  are  in  geometrical  progression.  A  number 
10  Brown  &  Sharp  taper  hole  is  provided  in  the  spindle,  and  a 
positive  key-drive  and  screw  draw-in  rod  is  provided  for  the  arbor. 
A  speed  range  from  12  r.p.m..  to  450  r.p.m.  is  provided,  and  feed 
ranges  from  .004  in.  per  turn  of  the  spindle  to  over  12  in.  per 
minute  can  be  obtained.  The  machine  can  pull  a  cut  V33  in.  deep 
by  5'm  in.  wide,  by  9  in.  long  per  minute,  with  a  single  belt  on 
the  cone.  The  table  has  an  automatic  feed  of  28  in.  The  adjust- 
ment in  line  with  the  spindle  is  8  in.  and  .the  vertical  adjustment 
under  the  spindle  is  19  in.  The  weight  of  the  machine  complete 
is  about  2,520  lbs. 

Fig.  2  shows'  a  No.  9  Bement  vertical  milling  machine  made 
by  the  Niles-Bement-Pond  Company,  New  York.  This  machine  is 
largely  used  in  locomotive  shops  for  finishing  the  ends  of  side  and 
main  rods,  for  milling  mud  rings  of  locomotive  fireboxes,  and  for 


chine.     The  countershaft  pulleys  are  24  in.  in  diameter  for  a  5  in. 
belt,  and  they  should  run  at  150  r.p.m. 
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Fig.  2 — Tlie   Niles-Bement-Pond   No.   9   Vertical    Milling    Machine. 

a  variety  of  other  work.  In  one  or  two  shops,  the  jaws  of  the 
knuckle  pin  connections  on  the  side  rods  are  milled  out  on  this 
machine.  It  has  been  found  that  for  this  work  the  vertical  mill- 
ing machine  is  much  superior  to  the  slotter.  Milling  machines  of  this 
type  can  also  be  used  on  work  such  as  cylinder  heads  where  it 
is  necessary  to  machine  the  face  of  the  heads  and  to  finish  the  lugs 
which  are  cast  directly  on  them. 

The  spindle  of  this  machine  is  of  steel  4  in.  in  diameter.  It  is 
counterweighted  and  at  its  lower  end  is  held  in  a  slide,  which  has 
a  vertical  traverse  of  17  in.  by  hand.  Automatic  variable  feeds  can 
be  provided  when  desired.  The  cutter  mandrel  is  held  in  position 
by  two  circular  nuts  on  the  spindle,  the  lower  one  of  which  locks 
it  in,  and  the  upper  one  forces  it  out  of  the  spindle.  The  distance 
from  the  center  of  the  spindle  to  the  inside  of  the  frame  is  26  in.,  and 
the  vertical  distance  from  the  table  to  the  underside  of  the  frame  is 
16  in. 

The  compound  tables  have  a  movement  of  28  in.  longitudinally, 
and  28  in.  transversely,  and  support  a  circular  table  with  a  work- 
ing surface  32  in.  in  diameter.  The  tables  are  provided  with  four 
reversible  feeds.  The  feed  shaft  for  the  circular  table  may  be  swung 
out  of  position  to  permit  it  to  be  rotated  by  hand  for  adjusting 
the  work  to  position.  Variable  vertical  feeds  and  copying  attach- 
ments are  provided  when  desired.  A  self-acting  lubricating  pump, 
with   complete   draining  arrangements,   is  provided   with   each   ma- 


xc,  1st,  Louisville  &  Nashville,  Goodletts,  Tenn..  passenger  train 
No.  93  ran  over  a  misplaced  switch  and  collided  with  some  freight 
cars  standing  on  a  side  track,  and  the  engine  was  overturned; 
engineman  and  fireman  injured. 

*txc,  1st,  St.  Paul.  Minn.,  a  freight  train  of  the  Chicago  Great 
Western  approaching  a  junction  at  uncontrollable  speed,  ran  into 
the  side  of  a  passenger  train  of  the  Minneapolis,  St.  Paul  &  Sault 
Ste.  Marie,  and  five  passenger  cars  were  thrown  off  the  track.  Two 
of  these  cars  were  overturned  and  fell  to  the  foot  of  a  27-ft.  re- 
taining wall  at  the  side  of  the  track.  One  passt-nger  was  killed 
and  five  were  injured.  The  wreck  took  fire,  but  the  flames  were 
quickly  extinguished  by  the  city  fire  department. 

unx,  1st,  2  a.m.,  Louisville  &  Nashville,  Birmingham,  Ala.,  a 
switching  engine  running  rapidly  was  derailed,  and  three  train- 
men riding  on  the  front  of  the  engine  were  killed. 

dn,  3d,  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  Terre  Haute, 
Ind.,  a  freight  train  was  derailed  at  the  derailing  switch  approach- 
ing the  crossing  of  the  Southern  Indiana,  and  the  engine  and  10 
cars  were  badly  damaged.  The  engineman  and  fireman  were  killed 
and  a  man  riding  in  one  of  the  freight  cars  in  charge  of  freight  was 
injured. 

dr,  4th,  Baltimore  &  Ohio,  Morgantown,  W.  Va.,  passenger  train 
No.  1  was  derailed  by  spreading  of  rails  and  three  passenger  cars 
fell  down  a  bank.    One  trainman  and  eight  passengers  were  injured. 

be,  4th,  Chicago,  Peoria  &  St.  Louis,  Hop  Hollow,  111.,  butting 
collision  between  a  freight  train  and  a  work  train,  wrecking  both 
engines;    one  engineman  killed  and  six  other  employees  injured. 

xc,  5th,  3  a.m.,  Boyles,  Ala.,  an  empty  engine  of  the  Louisville 
&  Nashville  collided  with  a  freight  of  the  Southern  Railway  at  a 
crossing;  one  employee  killed,  five  injured. 

unx,  5th,  Chesapeake  &  Ohio,  Colby,  Ky.,  an  empty  engine  was 
derailed  and  four  employees  were  injured. 

o.  6th.  Williamsport  &  North  Branch,  Ringdale,  Pa.,  the  locomo- 
tive of  a  passenger  train  was  wrecked  by  the  explosion  of  its  boiler; 
engineman  killed,  fireman  fatally  scalded. 

re,  Sth,  4  a.m.,  Philadelphia  &  Reading,  Royers  Ford,  Pa.,  a 
freight  train  taking  water  was  run  into  at  the  rear  by  a  following 
freight,  badly  damaging  the  engine  and  several  cars.  One  fireman 
and  one  brakemau  were  killed. 

re,  Sth.  4  a.m.,  Pennsylvania  road,  Millersburg,  Pa.,  a  passenger 
train  ran  into  the  caboose  and  one  car  of  a  preceding  freight  train 
which  had  become  accidentally  detached,  and  the  caboose  and  car 
were  wrecked.  The  fireman  of  the  passenger  train  and  two  train- 
men in  the  caboose  were  killed.     There  was  a  dense  fog  at  the  time. 

du,  Sth.  Jeffersonville,  Ind..  a  freight  train  descending  from 
(lie  bridge  over  the  Ohio  river  became  uncontrollable  and  was  de- 
railed at  a  derailing  switch  by  a  signalman  to  prevent  it  from  run- 
ning into  a  passenger  train  'which  was  approaching  the  junction 
from  the  north.  The  engineman  and  fireman  jumped  off,  the  former 
.sustaining  a  broken  leg. 

be.  9th,  3  a.m.,  Louisville  &  Nashville,  Hopkinsville,  Ky.,  but- 
ting collision  of  freight  trains  both  running  at  full  speed.  Both 
engines  and  four  cars  were  wrecked;  one  engineman  and  one  fire- 
man killed. 

dn,  10th.  Atchison,  Topeka  &  Santa  Fe,  Newton,  Kan.,  eastbound 
passenger  train  No.  8,  while  running  at  full  speed,  was  derailed  at 
a  misplaced  switch  and  the  first  three  cars  were  ditched;  three  train- 
men injured. 

re,  12th,  Pennsylvania  road,  Coatesville,  Pa.,  an  eastbound  freight 
train  ran  into  the  rear  of  a  preceding  freight,  damaging  six  cars. 
A  part  of  the  wreck  fell  across  the  westbound  track  and  was  run 
into  by  a  westbound  freight  train.     One  engineman  was  injured. 

be,  14th,  Mobile  &  Ohio,  Shubuta,  Miss.,  butting  collision  'be- 
tween a  southbound  passenger  train  and  a  northbound  freight, 
wrecking  both  engines  and  badly  damaging  several  cars.  Six  train- 
men and  eight  passengers  were  injured. 

txe.  14th.  Baltimore  &  Ohio  Southwestern,  Springfield,  111.,  a 
westbound  passenger  train  collided  with  two  cars  of  coal  which 
had  escaped  control  on  a  side  track  and  had  run  afoul  of  the  main 

'Accidents  In  which  Injuries  are  few  or  slight  and  the  money  loss  Is  ap- 
parently small,  will,  as  a  rule,  be  omitted  from  this  list.  The  oflSclal  accident 
record,  published  b.v  the  Interstate  Commerce  Commission  quarterly,  Is  regu- 
larly reprinted  In  the  Railroad  Oazette.  The  classification  of  the  accidents  Id 
the  present  list  Is  Indicated  by  the  use  of  the  following 

ABBREVIATIONS. 

re        Rear  collisions. 

be         Butting  collisions. 

xc         Miscellaneous  collisions. 

dr       Derailments ;  defects  of  roadway. 

eq        Derailments  ;  defects  ot  equipment. 

dn       Derailments  ;  negligence  in  operating. 

unf     Derailments  ;  unforeseen  obstruction. 

unx     Derailments :  unexplained. 

b  Miscellaneous  accidents. 

An  asterisk  at  the  beginning  of  a  paragraph  Indicates  a  wreck  wholly  or 
partly  destroyed  by  Are ;  a  dagger  Indfcates  an  accident  causing  the  death  ot 
one  or  more  passengers. 
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track,  and  two  passenger  cars  were  ditched.  One  passenger  was 
killed  and  three  were  injured. 

•unf,  15th,  Iowa  Central,  Seaton,  III.,  an  eastbound  freight  train 
drawn  by  two  engines  was  derailed  by  running  over  a  cow,  and 
both  engines  and  11  cars  were  wrecked.  The  wreck  took  fire  and 
was  mostly  burnt  up.     Five  trainmen  were  killed. 

be,  16th,  Yazoo  &  Mississippi  Valley,  Crenshaw,  Miss.,  butting 
collision  between  a  freight  train  drawn  by  two  engines,  going  north, 
and  a  work  train  going  south.     One  trainman  was  injured. 

unf.  16th,  2  a.m.,  Southern  Pacific.  Fresno,  Cal.,  a  passenger 
train  was  derailed  at  a  misplaced  switch  and  the  engine  was  over- 
turned, killing  the  engineman  and  fireman.  Two  cars  were  wrecked 
and  a  tramp  was  fatally  injured.  It  is  said  that  the  switch  had 
been  maliciously  misplaced. 

unx,  16th.  Missouri  Pacific.  Sugar  City,  Colo.,  a  westbound  pas- 
senger train  was  derailed  and  three  passenger  cars  were  overturned; 
17  passengers  injured. 

be.  16th.  Pennsylvania  road.  East  Sandy,  Pa.,  butting  collision 
of  freight  trains,  wrecking  both  engines  and  several  cars.  One  en- 
gineman was  killed  and  one  brakeman  and  one  fireman  injured. 
There  was  a  dense  fog  at  the  time  and  it  is  said  that  the  engineman 
of  the  northbound  train  mistakenly  assumed  that  he  had  seen  and 
passed  the  southbound  at  a  station  a  short  distance  south  of  the 
point  of  collision. 

17th,  Colorado  &  Southern,  Horse  Creek,  Wyo.,  a  passenger 
train  was  derailed  and  two  passenger  cars  fell  down  a  bank.  One 
employee  and  three  passengers  were  seriously  injured  and  20  or 
more  other  passengers  slightly. 

unx,  17th,  Louisiana  &  Arkansas,  Minden.  La.,  a  freight  train 
consisting  of  a  number  of  empty  log  cars,  drawn  by  a  locomotive 
running  backward,  was  derailed  on  a  trestle  bridge,  and  the  engine 
and  four  cars  were  wrecked.  One  man  riding  on  the  engine  was 
killed  and  two  others  were  injured, 

unx.  18th,  Louisville  &  Nashville,  Pittsburg,  Ky.,  a  passenger 
train  was  derailed  on  a  curve  and  the  engine  w-as  overturned.  The 
first  three  cars  were  ditched.  The  engineman  and  fireman  were 
injured,  the  former  fatally. 

re.  19th.  Atlantic  Coast  Line,  Wedgeville.  S.  C,  freight  train 
No.  82  ran  into  the  rear  of  a  preceding  work  train,  wrecking  the 
caboose.  Two  trainmen  were  killed  and  two  injured.  There  was 
a  dense  fog  at  the  time. 

unx,  19th,  Missouri  Pacific,  Nehawka,  Neb.,  a  freight  train  was 
derailed  while  crossing  a  bridge  and  the  engine  and  two  cars  fell 
25  ft.  to  the  stream  below.     The  engineman  and  fireman  were  killed. 

be.  20th,  Seaboard  Air  Line.  Portsmouth,  Va..  butting  collision 
between  a  special  passenger  train  and  a  switching  engine;  20  pas- 
sengers injured,  most  of  them  slightly. 

xc,  20th.  Southern  Railway,  Lima,  Va.,  a  freight  train  broke 
in  two  and  the  rear  portion  afterward  ran  into  the  forward  one, 
damaging  seveitil  cars.  Three  tramps  riding  in  one  of  the  cars 
were  injured. 

tdr,  20th,  Denver  &  Rio  Grande,  Caliente,  N.  Mex..  a  passenger 
train  was  derailed  by  spreading  of  rails:  one  passenger  killed  and 
four  injured,  one  of  them  fatally. 

re,  21st.  4  a.m..  Ann  Arbor  road.  Shepherd,  Mich.,  a  freight  train 
standing  at  the  station  was  run  into  at  the  rear  by  a  following 
freight,  wrecking  the  engine,  caboose  and  many  cars.  The  engine- 
man  and  one  brakeman  were  killed. 

re,  21st.  Chicago,  Burlington  &  Quincy,  Otis,  Colo.,  an  empty 
engine  ran  into  the  rear  of  a  preceding  freight  train,  wrecking  the 
caboose  and  injuring  three  drovers. 

trc.  On  the  evening  of  the  next  day,  the  22d,  the  same 
train  was  run  into  at  the  rear  at  Eckley,  Colo.,  wrecking  the  caboose 
and  several  cars  of  sheep,  and  killing  a  drover  riding  in  the  caboose. 

dr.  21st,  Missouri  Pacific,  Fort  Scott,  Kan.,  a  passenger  train 
was  derailed  by  a  broken  rail  and  five  cars  were  overturned.  About 
30  passengers  were  injured,  most  of  them  slightly. 

0,  21st,  El  Paso  &  South-Western,  Escondida,  N.  Mex..  the  loco- 
motive of  a  freight  train  was  wrecked  by  the  explosion  of  its  boiler. 
and  four  trainmen  were  injured,  all  probably  fatally. 

be.  22d.  Illinois  Central.  Middleburg.  Tenn..  butting  collision 
of  freight  trains,  badly  damaging  both  engines  and  several  cars. 
Two  men  stealing  a  ride  were  killed.  It  is  said  that  the  southbound 
train  ran  past  an  appointed  meeting  place. 

be,  23d,  1  a.m.,  Oregon  Short  Line,  McCammon.  Idaho,  butting 
collision  of  freight  trains,  making  a  bad  wreck.  The  fireman,  one 
brakeman  and  two  tramps  were  injured,  the  tramps  fatally. 

*23d.  Gulf,  Colorado  &  Santa  Fe,  Bangs,  Tex.,  a  string  of  freight 
cars  which  had  escaped  control  and  run  from  a  siding  to  the  main 
track  collided  with  a  freight  train,  wrecking  the  engine  and  several 
cars.  The  boiler  of  the  engine  exploded  and  a  part  of  the  wreck 
was  burnt  up.     One  man  was  killed. 

dr.  23d,  Southern  Railway,  Gadsden,  Ala.,  a  passenger  train 
was  derailed  at  a  defective  switch  and  two  passenger  cars  were 
thrown  against  a  freight  car  standing  on  a  side  track.  The  con- 
ductor and  two  passengers  were  injured. 

0,  24th,  Chicago  &  Eastern  Illinois,  Jackson,  Ind.,  the  locomotive 


of  a  freight  train  was  wrecked  by  the  explosion  of  its  boiler,  and 
the  engineman  and  two  other  trainmen  were  injured.  Several  freight 
cars  were  wrecked. 

tbi-.  26th,  Chicago,  Rock  Island  &  Pacific,  Fairfield,  Iowa,  but- 
ting collision  between  westbound  passenger  train  No.  11  and  east- 
bound  passenger  train  No.  12,  both  running  at  good  speed.  Both 
engines  were  wrecked  and  11  cars  were  badly  damaged.  One  engine- 
man,  one  mail  clerk,  one  passenger  and  a  tramp  were  killed,  ^and  five 
trainmen  and  10  passengers  were  injured. 

xc.  26th,  Southern  Railway,  Jenifer,  Ala.,  a  freight  train  col- 
lided with  another  freight  train  which  was  on  a  side  track  but  not 
clear  of  the  main  line,  and  both  engines  and  several  ears  were 
wrecked.  One  engineman  and  one  fireman  were  killed  and  a  brake- 
man  was  fatally  injured. 

unx,  26th.  Western  of  Alabama,  Ethel,  Ala.,  passenger  train  No. 
35  was  derailed  at  a  switch  and  six  cars  were  overturned.  One  pas- 
senger was  injured. 

unx,  27th,  Louisville  Southern,  Lexington.  Ky.,  the  tender  of 
the  engine  of  a  passenger  train  was  derailed  just  as  the  train  was 
approaching-  a  bridge  and,  with  the  first  three  cars,  broke  through 
the  bridge  and  fell  40  ft.  to  the  creek  below.  Three  trainmen  and 
nine  passengers  were  injured. 

unx,  27th.  Southern  Railway,  Norris,  S.  C,  passenger  train  No. 
11  was  derailed  and  the  engine  and  first  three  cars  were  overturned. 
The  fireman  was  killed  and  three  other  "trainmen  were  injured. 

o,  27th.  Southern  Pacific,  Yuma,  Ariz.,  the  locomotive  of  a  freight 
train  was  wrecked  by  the  explosion  of  its  boiler,  and  the  engineman 
and  fireman  w'ere  killed. 

be.  28th.  Norfolk  &  Western.  Nace,  Va.,  butting  collision  be- 
twen  an  extra  freight  train  southbound  and  a  local  freight  north- 
bound, wrecking  both  engines  and  20  cars.  One  engineman  and  one 
fireman  were  killed  and  several  other  trainmen  were  injured.  It 
is  said  that  the  southbound  train  ran  past  the  appointed  meeting 
station. 

unx,  28th,  Mobile,  Jackson  &  Kansas  City,  Stratton,  Miss.,  train 
No.  18.  consisting  of  a  number  of  freight  cars  and  one  passenger 
car.  was  derailed  and  four  freight  cars  fell  down  a  bank;  one  on 
one  side  of  the  road  and  three  on  the  other.  Thi-ee  men  of  a  track 
repair  gang  were  injured,  two  of  them  fatally. 

eq,  29th.  Baltimore  &  Ohio,  Mariner's  Harbor,  N.  Y.,  a  gravel 
train  was  derailed  by  the  breaking  of  the  flange  of  a  wheel,  and 
one  car  and  the  caboose  fell  down  a  bank.  Eight  employees  were 
injured. 

o,  39th.  Pennsylvania  road.  Dean's,  N.  J.,  the  locomotive  of  a 
freight  train  was  wrecked  by  the  explosion  of  its  boiler;  fireman 
killed,  engineman  and  one  brakeman  injured.  The  wreck  blocked 
four  main  tracks  several  hours. 

be.  30th.  Oregon  Short  -Line,  Border,  Idaho,  butting  collision 
of  freight  trains,  wrecking  both  engines  and  damaging  several  cars. 
Two  trainmen  and  two  tramps  were  injured,  the  tramps  fatally. 

tofllh,  Atchison.  Topeka  &  Santa  Fe.  Sheffield.  Mo.,  passenger 
train  No.  i  was  derailed  and  ditched  in  a  cut  while  running  about 
50  miles  an  hour  and  several  of  the  cars  were  piled  up  in  a  bad 
wreck.  The  car  most  completely  wrecked  was  the  smoking  car.  anc 
the  occupants  of  this  suffered  severely.  Ten  passengers  and  three 
employees  were  killed  and  46  persons  were  injured.  The  engine 
was  not  derailed  and  the  tender  was  so  near  the  rails  that  the 
engineman  and  fireman  got  it  back  on  the  track  in  about  20  minutes 
and  then  carried  messengers  to  the  nearest  station  for  help. 

unx.  30th.  Midland  Valley.  Pawhuska,  Okla.  T.,  a  freight  train 
was  derailed  and  wrecked  and  three  trainmep  were  injured,  two  of  t 
them  fatally. 

dn.  31st.  4  a.m.,  Louisville  &  Nashville,  Mobile,  Ala.,  passenger 
train  No.  3  was  derailed  in  consequence,  it  is  said,  of  a  mistake  in 
signaling,  and  the  engineman  and  four  other  persons  were  injured. 


FocQjgn  Railroad  Notes. 


A  German  student  finds  one  of  the  causes  of  the  inability  of  the 
Russian  railroads  to  handle  their  traffic  is  the  antiquity  of  their 
locomotives.  The  number  of  these  seems  in  tolerable  proportion  to 
the  traffic,  but  out  of  14.326  locomotives  no  less  than  6.919  are  from 
24  to  46  years  old.  However  well  these  may  have  been  maintained, 
engines  of  that  age  are  comparatively  light.  Recently  an  important 
part  of  the  stock  has  been  drafted  into  service  in  Siberia,  and 
these,  we  may  be  sure,  were  among  the  best  ones. 

The  Russian  authorities  have  established  greatly  reduced- rates 
on  forage  and  fodder  grains  to  the  provinces  where  the  crops 
failed  last  summer,  and  have  ordered  that  such  shipments  shall 
have  preference  in  time  over  other  freight.  It  has  been  the  experi- 
ence in  other  seasons  of  short  crops  that  the  peasants  have  lost  their 
stock  for  want  of  feed,  and  then  the  next  year  were  crippled  for 
lack  of  draft  animals.  Low  freights  did  them  little  good  because, 
waiting  their  turn  on  lines  overcrowded  after  harvest,  the  forage 
did  not  reach  them  in  time  to  save  the  stock.  No  reduction  Is  made 
on  bread  grains,  except  for  seeding. 
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A  committee  of  the  Roadmasters'  Association  recently  defined 
a  tie  plate  as  "a  rolled  steel  plate  having  thin  flanges  on  the  under 
side,  which,  when  embedded  in  a  tie  under  the  rail  seal,  has  suf- 
ficient adhesion  to  cause  it  to  act  with  and  become  practically  an 
integral  part  of  the  tie."  In  enumerating  the  classes  of  tie  plates, 
thr^e  kinds  were  mentioned:  non-adhesive,  longitudinal  flange  and 
cross-grain  claw.  The  first,  however,  is  really  ignored  in  the 
definition  for  the  declared  reason  that  it  "cannot  perform  the  first 
requirement  essential  to  a  tie  plate,  which  is  to  become  a  part 
of  and  act  with  the  tie  under  passing  loads."  The  foregoing  is  of 
interest  in  connection  with  the  practice  just  adopted  by  the  Union 
Pacific.  After  long  experience  with  the  flange-bottom  plates,  their 
use  has  been  abandoned  for  the  reasons  that  (1)  it  is  almost  im- 
possible to  get  the  men  to  embed  them  in  the  ties  properly,  and 
(2)  with  treated  ties  especially,  the  holes  they  cut  in  the  wood 
allow  the  water  to  penetrate  readily  at  these  points,  causing  decay 
there  long  before  the  remainder  of  the  tie  shows  signs  of  deteriora- 
tion. Because  of  these  difficulties,  a  flat-bottom  plate  has  been  used 
altogether  in  the  new  double-track  between  Kansas  City  and  Topeka. 
Also,  the  size  of  the  plate  has  been  materially  increased  to  give 
greater  bearing  area.  The  plates  used  in  the  past,  which  corre- 
spond to  general  practice,  have  been  too  small  and  have  crushed 
into  the  timber;  in  fact,  in  many  cases  they  crushed  in  so  far  that 
the  rail  also  cut  the  ties.  The  new  type  used,  which  is  as  long  as 
the  tie  is  wide,  weighs  about  e^/i  lbs.  and  costs  the  road  about  13 
cents.  In  adopting  the  flat-bottom  plate  the  Union  Pacific  is  merely 
going  back  to  first  principles,  as  the  earliest  forms  of  tie  plates 
were  of  this  type.  The  chief  objection  urged  against  this  type  is 
that  as  soon  as  the  rail  becomes  slightly  loosened,  as  it  does  under 
the  wave  movement  due  to  the  rolling  loads,  the  plate  likewise  is 
loosened  and  abrades  the  tie  surface  in  much  the  same  way  that 
the  rail  would.  However,  some  roads  have  continued  to  prefer  the 
flat-bottom  type,  notably  the  Southern  Pacific,  which  was  a  pio- 
neer in  the  use  of  tie  plates  and  has  adhered  consistently  to  the 
flat-bottom  shoulder  plate  from  the  beginning,  modifying  the  de- 
sign as  experience  and  increased  weight  of  rolling  stock  dictated. 
The  South  Side  Elevated  Road,  Chicago,  found  the  same  objec- 
tion to  the  flange-bottom  plate,  as  the  Union  Pacific,  in  regard  to  its 
instrumentality  in  causing  local  decay,  and  besides  adopting  a 
flat  bottom  plate,  uses  a  screw  spike  to  avoid  the  driven-spike  evils. 
A  chief  engineer  of  a  railroad,  after  a  careful  study  of  the  tie 
plate    question   two    or    three   years   ago,    said   that   any   tie   plate 


wia  penetrate  the  tie  sooner  or  later;  and,  furthermore,  that  a 
plate  cannot  be  prevented  from  moving  on  the  tie  when  a  train 
is  passing  and  that  its  tetth  or  lugs  or  flanges  thus  widen  the 
space  they  occupy,  admitting  foreign  material  and  promoting  decay. 
boLh  of  these  points  are  borne  out  in  the  experiences  above  cited. 


Rail  motor  cars,  which  were  attracting  the  closest  attention  in 
England  last  year,  have  turned  the  corner  of  their  popularity  in 
that  country  just  as  the  first  experimental  uses  are  being  made 
of  them  here.  In  October,  1904,  the  Swindon  works  of  the  Great 
Western  Railway  (England)  were  turning  out  upright-boiler  steam 
motor  cars  as  fast  as  it  could  be  conveniently  done.  At  the  pres- 
ent time  this  construction  has  almost  entirely  ceased  on  the 
Great  Western,  and  the  economies  of  this  type  of  car  are  being 
seriously  quesiioned.  The  primary  objection  to  all  steam  motor 
cars  in  England,  constituting  a  very  large  proportion  of  the  total 
number  of  rail  motor  cars  in  use,  is  that  they  require  three  men 
to  work  them  and  show  no  apparent  economy  over  the  light  locomo- 
tive coupled  to  a  single  car  with  an  arrangement  by  which  driving 
can  be  done  from  either  end,  while  the  first  cost  of  these  steam 
cars — which  is  approximately  $10,000 — brings  in  no  return  i.hat 
could  not  be  had  by  the  use  of  old  and  light  stock  remodeled  for  the 
service  at  small  cost.  Petrol  cars  in  England  are  being  investigated 
with  great  interest  this  year.  The  type  in  which  the  petrol  engine 
drives  a  dynamo,  thereby  avoiding  the  difficulties  of  the  starting 
strain,  have  been  only  partially  successful,  and  have  been  rather 
expensive,  the  North  Eastern  cars  of  this  type  costing  approxi- 
mately $15,000  each.  Straight  petrol  cars,  to  use  the  English  term, 
are  also  being  tried;  as  on  the  London,  Brighton  &  South  Coast 
between  Eastbourne  and  St.  Leonards,  on  the  Channel  coast.  A 
month  ago  tVo  cars  were  in  use  on  this  service;  one  a  steam  car 
similar  in  general  design  to  the  Great  Western  type;  the  other  a 
straight  gasolene  or  petrol  car.  The  seating  capacity  of  the  two  cars 
was  about  the  same,  but  the  seats  were  crowded  into  a  consideraoly 
shorter  car  body  in  the  petrol  car.  The  latter  had  some  diflScuUy 
in  starting,  and,  as  with  an  ordinary  road  automobile,  the  gears 
and  the  clutches  occasionally  made  trouble  in  getting  from  the 
lower  to  the  higher  speeds.  But  after  the  car  was  well  under  way 
it  ran  on  a  level  track  with  great  smoothness  at  a  speed  of  forty 
or  fifty  miles  an  hour,  while  the  steam  motor  car,  which  had  no 
diflnculty  in  starting  or  stopping  properly, .  was  apparently  not 
capable    of    exceeding   about    thirty    miles    an   Ijour    on    the    same 
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stretch  of  track.  It  is  no  exaggeration  to  say  that  the  best  English 
opinion  at  the  present  time  holds  that,  taking  into  consideration 
interest  on  first  cost  and  allowing  for  the  wages  of  the  third  man, 
a  small  locomotive,  retired  from  regular  service,  can  be  equipped 
with  a  single  car  to  work  a  branch  line  cheaper  than  the  line  can 
be  worked  with  a  rail  motor  car.  As  Mr.  Forney  has  pointed  out 
in  these  columns  in  past  years,  it  is  a  distinct  advantage  to  have  a 
car  and  engine  capable  of  being  separated  when  it  is  desirable  to 
repair  or  renovate  either  one  of  them  while  keeping  the  other  one  in 
service.  So  far  as  we  know,  only  two  roads  in  this  country  have 
so  far  actually  built  rail  motor  cars  for  present  day  service,  the 
Union  Pacific  and  the  Delaware  &  Hudson;  and  neither  of  these 
roads  has  as  yet  put  its  cars  Into  what  might  be  called  regular,  as 
distinct  from  experimental,  use.  The  higher  wages  prevalent  in 
this  country  make  the  use  of  a  gasolene  car,  and  the  consequent 
reduction  in  crew  from  three  men  to  two  men,  more  important  here 
than  it  is  in  England. 


RAILROAD  LEGISLATION  LITERATURE. 


"Surely  every  medicine  is  an  innovation,  and  he  that  will  not  apply  new 
remedies  must  expect  new  evils." — Lord  Bacon,  A.  D.  1625. 

The  rate  regulation  question  is  not  one  that  lends  itself  to  the 
production  of  election  literature.  It  is  too  intricate  a  problem  to 
interest  deeply  the  ordinary  citizen,  and  the  leaders  Interested  have 
so  far  failed  to  devise  any  abiding  catch-words  to  be  taken  up  by 
unquestioning  voters.  Prom  circles  where  the  problem  is  seriously 
examined  from  economic  standpoints  two  most  interesting  contribu- 
tions have  recently  appeared,  one  from  an  experienced  railroad  of- 
ficer, Mr.  Henry  S.  Haines,  and  another  from  a  profound  student. 
Professor  Meyer.*  It  was  perhaps  not  to  be  expected  that  any  new 
light  would  be  thrown  upon  the  much  debated  subject  by  these  two 
authorities.  The  question  has  long  since  been  worn  threadbare, 
even  in  its  less  obvious  aspects,  and  neither  of  the  two  new  books 
brings  forward  any  constructive  schemes  for  a  solution  of  the  prob- 
lem. That  the  day  is  not  far  distant  when  academic  theses  must 
give  way  to  concrete  suggestions  becomes  more  evident  each 
week.  The  railroads  have,  so  far,  apparently  failed  to  grasp  that 
situation.  It  may  appear  to  them  better  policy  to  wait  until  the 
government  scheme  has  been  formulated,  and  then,  obeying  the  law, 
let  the  disastrous  results  prove  to  the  communities  which  they  serve 
that  their  interests  are  by  so  much  identical  with  those  of  their  rail- 
road. This  will  be  costly  to  both :  but  the  problem  has  now  passed 
the  "Regulation  or  No-Regulation  Stage."  It  is  now  a  case  of  what 
shall  be  the  minimum  degree  of  additional  regulation  which  the 
railroads  need  in  order  to  serve  the  public  best.  As  Mr.  Haines 
lucidly  puts  it,  "The  several  so-called  railroad  problems  are  reduci- 
ble to  one  basic  problem,  viz..  the  efficient  regulation  of  the  manage- 
ment and  operation  of  the  national  railroad  system  in  matters  af- 
fecting the  public  welfare."  In  another  passage  he  states  the  matter 
still  more  clearly.  "It  is,"  he  says,  "no  longer  a  qtiestion  of  the  regu- 
lation of  railroad  rates,  but  of  the  regulation  of  the  manner  in 
■which  property  rights  are  to  be  applied  to  a  public  service;  and  un- 
der our  form  of  constitutional  government  this,  it  seems,  can  only 
be  accomplished  by  the  regulation  of  corporate  powers  in  general." 

Throughout  his  book,  Mr.  Haines  maintains  a  strictly  impartial 
attitude  toward  the  two  great  forces  at  work  in  the  controversy,  the 
railroads  and  the  people.  He  deals  with  matters  in  their  true  light, 
takes  men  as  they  are,  and  the  railroads  as  he  finds  them.  Ju- 
dicially he  examines  the  pros  and  cons  of  American  methods  of  rail- 
road finance,  operation,  rate-adjustment,  etc.,  and  while  his  opinions 
are  more  frequently  suggested  than  specified,  he  shows  a  remarkable 
capacity  to  "see  things  clearly  and  to  see  them  whole."  To  him  a 
railroad  is  not  merely  a  preserve  for  its  stockholders,  nor  is  it  prey 
for  the  general  public;  it  is  a  necessary  adjunct  to  the  social  and 
commercial  life  of  the  commonwealth,  and  while  it  has  its  privileges, 
it  has  likewise  its  responsibilities,  and  its  obligations  to  the  State. 
Rate-regulation  is  not  a  question  of  dividends:  it  goes  deeper  than 
that.  Will  the  public  weal  be  advanced  if  the  rate-making  powers  of 
the  railroads  are  further  restricted  by  the  State?  If  so,  then  it  is 
for  the  people  to  say  what  shall  be  the  nature  and  extent  of  the  re- 
striction. It  is  useless  to  claim  that  the  people  have  no  right  to 
answer  that  question.  They  have,  even  though  they  do  not  exercise 
it,  and  by  giving  an  earnest  of  their  desires  to  promote  a  satisfactory 
solution  of  the  problem,  one  which  does  not  do  violence  to  their 
corporate  rights,  the  railroads  will  not  only  be  advancing  their  in- 
terests, they  will  be  serving  the  State.    "The  path  of  social  evolution 

•"Restrictive  Railway  Legislation"  by  Henr.v  S.  Haines.  $1.25.  "Gov 
ernment  Regulation  of  Railway  Rates."  by  Hugo  Richard  Meyer.  $1.50.  New 
York  :    The  Macmillan  Company,   1905. 


is  not  in  a  circle,"  says  Mr.  Haines,  "for  the  previous  conditions  can 
never  be  restored.  It  advances  along  a  spiral  course  from  one  plane 
of  environment  to  another.  Selfishness  tends  to  restrain  it  upon  the 
lower  plane." 

Turning  from  Mr.  Haines'  book,  which  we  cannot  help  describ- 
ing as  a  masterly  review  of  the  economics  of  restrictive  railroad 
legislation,  to  Professor  Meyer's  study  of  "Government  Regulation 
of  Railway  Rates."  we  deeply  regret  that  the  learned  professor 
should  have  approached-  his  subject  with  such  unmistakable  evi- 
dences of  partisanship  and  bias.  We  sincerely  wish  that  Mr.  Meyer, 
whose  name  carries  authority  and  whose  position  commands  re- 
spect, had  seen  fit  to  take  into  account  the  case  of  the  advocates  of 
drastic  legislation  before  pronouncing  judgment.  We  are  certain 
he  would  not  have  modified  his  conclusions  materially,  for  all 
the  justice  of  the  case  which  he  examines  is  on  his  side,  but  he 
would  have  made  his  book  less  offensive  to  readers  in  the  other 
camp,  and  he  might  thus  have  won  some  of  them  over  to  his  views. 
Mr.  Meyer's  attitude  in  this  respect  is  the  more  unfortunate  in  that 
his  book  is,  in  large  measure,  only  indirectly  concerned  with  the 
question  at  issue.  It  is  primarly  an  exposition  of  the  evils  attend- 
ing the  State  ownership  of  railroads.  As  such,  it  is  without  doubt 
the  best  book  of  its  kind  which  has  come  to  our  notice.  Mr.  Meyer 
is  an  authority  on  the  subject,  and  he  makes  a  strong  case  against 
the  principle  of  State  ownership.  He  has  closely  studied  every 
phase  of  the  situation,  both  in  Europe  and  in  Australia,  and  there 
are  few  who  will  quarrel  with  his  conclusions.  When  he  turns  to 
the  subject  of  rate-regulation  in  the  United  States,  however,  we  think 
he  is  unduly  indifferent  to  the  tenor  of  public  opinion.  As  we  have 
already  said,  the  day  is  past  when  the  academic  aspects  of  the  ques- 
tion may  be  profitably  discussed.  Matters  have  reached  a  stage 
where  it  behooves  those  concerned  to  make  some  definite  attempt  to 
grapple  with  a  situation  which  is  forcing  itself  upon  them.  Re- 
strictive legislation  by  the  people,  however  objectionable,  may  divert, 
but  it  cannot  stem  the  tide  of  progress.  And,  as  the  author  of 
"Restrictive  Railway  Legislation"  points  out,  "Nothing  definitive 
can  be  accomplished  by  hasty  and  impatient  legislation.  It  will 
all  come  to  naught  in  the  clear,  cold  light  of  the  Supreme  Court." 
We  notice  that  Professor  Meyer  makes  use  of  every  opportunity  of 
attacking  the  Interstate  Commerce  Commission.  That  august  body 
has  undeniably  shown  an  incapacity  to  grasp  a  situation  in  all  its 
bearings,  and  is,  in  its  present  form,  incompetent  to  assume  rate- 
making  and  rate-breaking  duties.  But  does  any  one  seriously  pro- 
pose to  invest  the  Commission,  as  at  present  constituted,  with  these 
powers?  "Political  demoralization  and  industrial  chaos"  would 
ensue,  declares  Professor  Meyer.  Here  is  the  railroads'  opportunity; 
can  they  not  suggest  the  form  of  a  tribunal  to  which  they  would  be 
glad  to  submit  rate  difficulties  for  solution?  It  is  time  that  some 
definite  effort,  with  some  such  end  in  view,  was  made.  The  people 
will  soon  be  declaring  their  opinion  with  no  uncertain  voice. 


THE  FORAKER  BILL. 


An  examination  of  the  Foraker  bill,  which  is  printed  in  full  in 
this  week's  paper,  suggests  that  it  is  at  once  the  best  and  the  worst 
of  the  measures  which  have  been  introduced  with  a  view  to  pre- 
venting discrimination  between  shippers.  Its  merit  lies  in  the  fact 
that  it  is  aimed  squarely  at  the  real  issue — the  prevention  of  dis- 
crimination— and  does  not  become  involved  in  the  hopeless  muddle 
of  the  Esch-Townsend  legislation  to  which  the  House  of  Representa- 
tives committed  itself  so  readily  last  spring.  The  chief  evil  of  the 
Foraker  bill,  as  we  see  it,  is  in  the  fact  that  it  relies  for  its  sole 
weapon  of  effectiveness  on  the  use  of  the  injunction.  A  secondary 
defect,  which  is  nevertheless  of  great  importance,  is  that  the  author 
throws  a  most  unmistakable  sop  to  the  ship  subsidy  vote  by  his 
absurd  inclusion  of  special  discriminations  (in  an  anti-discrimina- 
tion measure)  to  be  given  to  American  ships,  after  laying  down  a 
general  scheme  for  import  and  export  traffic  that  is  intolerable  in  its 
conditions  to  all  who  shij5  in  foreign  bottoms. 

There  is  one,  and  only  one,  basic  principle,  in  rate  making  and 
rate  charging,  on  which  all  leading  men  agree,  and  this  is  that  the 
railroads  must  treat  all  customers  alike,  and  without  discrimina- 
tion. The  President  and  the  great  railroad  officers  believe  that  it  is 
the  duty  of  government  to  enforce  this  principle,  and  the  tests  to  be 
applied  to  each  one  of  the  bills  presented  to  Congress  are:  Does  it 
in  any  way  violate  this  principle?  Is  it  a  workable  method  of  se- 
curing the  result  aimed  at?  Senator  Foraker's  bill  is  essentially 
vicious  in  that  it  aims  to  prevent  discrimination  in  some  things 
and  legalizes  discrimination  in  others.  Non-discrimination  means  not 
only  that  one   railroad   must  treat  all   of  its  customers  alike,   but. 
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more  broadly.  Uiat  railroads,  as  a  whole,  must  not  be  allowed  to 
discriminate  against  localities — the  rates  and  classifications  must 
be  reasonable  and  defensible. 

The  portion  of  the  bill  which  specially  authorizes  the  Inter- 
state Commerce  Commission  to  investigate  the  transactions  of  com- 
mon carriers  under  its  own  initiative  is  thoroughly  good.  After 
providing  for  this  feature  the  bill  at  once  concerns  itself  with  dis- 
criminations, and  provides  that  the  Interstate  Commerce  Commis- 
sion on  its  own  motion  may  prosecute  all  such  cases  before  any 
United  States  Circuit  Court,  sitting  in  equity,  which  has  jurisdiction. 
The  court  is  then  required  to  inquire  into  facts  and  circumstances 
without  the  formal  pleading  and  proceedings  applicable  to  ordinary 
suits  in  equity;  the  expense  of  the  prosecution  to  be  boine  not  by 
the  shipper,  but  either  by  the  United  States  or  by  the  railroaa 
•company,  or  companies,  as  the  court  shall  order.  So  tar,  good: 
but  there  is  a  difficulty  to  be  overcome,  in  that  a  court,  being  a  ju- 
dicial and  not  a  legislative  body  cannot  make  a  rate  for  the  future. 
Senator  Foraker  placidly  evades  all  controversy  as  to  the  legisla- 
tive aspect  of  a  new  rate,  the  ability  or  inability  of  Coa,i;ress  to 
delegate  its  legislative  powers  with  respect  to  rate  making  to  a 
commission,  and  the  other  stumbling  blocks  in  the  path  of  rate  mak- 
ing which  have  been  suggested  by  many  studious  critics.  He  pro- 
poses, in  effect,  to  make  rates  by  injunction: 

And  upon  being  satisfied  of  the  truth  of  the  .lUegations  of  said  petition, 
>;aid  court  shall  enjoin  according  to  the  ground  of  complaint  the  publishing 
ixnd  charging  of  all  or  any  such  rate  or  rates  so  complained  of  in  excess  of 
what  the  court  shall  find  to  be  reasonable  and  Just.  ...  or  shall  enforce 
an  observance  of  the  published  tariffs  if  they  are  found  to  be  Just  and  rea- 
sonable. 

That  is  to  say.  Senator  Foraker  would  have  the  court  say  to 
the  railroads.  "I  have  no  authority  to  establish  15  cents  as  the 
grain  rate  from  Chicago  to  New  York,  but  if  you  charge  more  than 
15  cents  I  will  enjoin  you  from  putting  your  rate  into  effect."  In 
using  injunction  law  the  Senator  has  hit  a  feature  of  our  judicial 
system  which  has  very  uncertain  limits,  and  we  do  not  presume 
to  say  whether  the  Supreme  Court,  with  its  fondness  for  arriving 
at  the  facts  in  the  case  as  distinguished  from  the  manner  in  which 
these  facts  are  presented,  will  uphold  this  obvious  subterfuge  for 
judicial  rate  making.  The  apparent  thing  is  this:  that  injunction, 
long  known  as  a  resource  of  great  value  in  times  of  crisis,  is  pro- 
posed to  be  made  an  agent  for  the  transaction  of  everyday  business — 
as  a  co-ordinate  branch  of  the  government  by  injunction  of  which 
we  hear  so  much  whenever  a  judge  interferes  with  strike  violence, 
we  are  offered  rate  making  by  injunction;  provided  the  Supreme 
Court  allows  the  lower  courts  to  accomplish  by  indirection  what 
they  are  constitutionally  unable  to  do  directly. 

But  even  the  obvious  objections  to  a  bill  which  rests  Its  whole 
strength  on  injunction  sink  into  smallness  in  comparison  with  the 
weak  and  pitiful  demagogy  of  the  paragraph  providing  for  import 
and  export  trade  carried  in  ships  of  American  registry.  Section  5 
provides  "that  it  shall  be  unlawful  to  transport  foreign  commerce 
that  has  been  imported  or  that  is  designed  for  export  at  a  less  rate 
than  is  charged  between  the  same  points  for  the  transportation  of 
domestic  interstate  commerce  of  like  character  unless  carried  in 
ships  of  American  registry."  The  italics  are  our  own.  It  is  well 
known  that  there  are  many  instances  where  foreign  commerce,  if 
it  is  to  move  at  all,  cannot  move  at  the  same  rate  which  is  charged 
domestic  commerce  for  the  same  inland  haul.  This  proposition  is 
a  red  flag  to  an  agitator  who  believes  that  all  railroad  rates  are 
capable  of  adjustment  on  a  cost-of-service-per-mile  basis,  yet  it  is 
indubitably  true.  To  give  but  a  single  concrete  illustration,  bor- 
rowed from  a  foreign  source,  take  the  traffic  in  meat  ("dead  meat," 
as  the  English  delight  to  call  it)  which  comes  over-sea  and  passes 
through  Liverpool  en  route  to  London.  If  the  London  &  North 
Western  did  not  greatly  reduce  its  rates  on  this  specific  traffic  it 
would  not  move  by  way  of  Liverpool  at  all,  but  would  go  direct  by 
sea  to  London.  The  English  Railway  &  Canal  Commission  fully 
recognizes  this,  as  we  pointed  out  last  week  in  an  abstract  of  the 
work  done  by  the  Commission,  and  it  permits  a  substantially  lower 
rate  to  be  made  under  these  circumstances,  with  only  the  reserva- 
tion that  the  proof  that  such  difference  in  treatment  does  not  con- 
stitute ah  undue  preference,  must  rest  on  the  railroad.  But  the 
Foraker  hill  flatly  prohibits  that  the  rate  on  over-sea  traffic  be 
lower  for  the  rail  haul  than  the  domestic  rate,  unless  the  goods 
are  carried  in  ships  of  American  registry- 
It  is  doubtless  known  that  under  our  present  laws  restricting 
American  registry  to  vessels  built,  or  practically  rebuilt,  in  Ameri- 
can yards  (except  by  special  act  of  Congress  under  circumstances 
which  need  not  be  detailed),  we  cannot  move  sea  freight  as  cheaply 
as   foreign   nations   do.    because   of   two   governing  conditions — the 


higher  cost  of  American  construction  and  higher  wages.  Taking  the 
general  run  of  the  cargo-carrying  steamers  on  the  Atlantic  it  may 
be  said,  as  a  rough  approximation,  that  the  construction  cost  of 
American  bottoms  is  one-third  higher,  and  that  the  wage  cost  varies 
from  one-half  as  much  again  to  twice  as  much  as  the  wages  paid  on 
the  foreign  ships.  In  view  of  Senator  Foraker's  bland  discrimnation 
against  the  American  shipper  in  favor  of  the  American  shipbuilder 
we  are  inclined  to  think  that  his  bill,  as  an  anti-discrimination 
measure,  is  handicapped  by  the  scriptural  injunction  with  regard 
to  those  persons  entitled  to  throw  the  first  stone. 


The  general  use  of  compressed  air  in  railroad  boiler  shops,  which 
has  been  the  principal  factor  in  advancing  boiler  shop  practice 
to  a  foremost  place  in  railroad  mechanical  departments,  is  being 
extended  at  some  shops  to  include  the  cleaning  of  crown  bars 
and  crown  sheets  with  a  sand  blast.  It  is  declared  to  be  a  big 
improvement  over  the  old  way  with  hammer  and  chisel.  In  a 
western  shop  where  the  sand  blast  is  being  used,  it  formerly  took 
a  ITi/o-cent  man  ten  hours  to  clean  a  dozen  bars — 11.75  for  the 
lot.  With  the  sand  blast  a  bar  is  cleaned  in  from  20  to  30  minutes, 
or  in  about  half  the  time  of  the  old  way,  and  the  blast  makes  a 
cleaner  job.  This  same  shop  uses  the  blast  for  crown-sheet  cleaning 
with  satisfactory  results. 


Rock   Island   Company. 


The  Rock  Island  Company  controls,  through  the  Chicago,  Rock 
Island  &  Pacific  Railroad — a  dummy  holding  corporation — the  two 
groups  of  railroads  known  as  the  Rock  Island  system  and  the  Frisco 
system. 

The  Rock  Island  system,  represented  corporately  by  the  Chi- 
cago, Rock  Island  &  Pacific  Railway,  the  Chicago,  Rock  Island  & 
Gulf,  the  corresponding  Texas  corporation,  and  the  Chicago,  Rock 
Island  &  Mexico,  covering  that  part  of  the  line  lying  in  New  Mexico, 
has  its  nucleus  in  a  line  running  from  Chicago  due  west  to  the 
Mississippi  river  at  Rock  Island.  Illinois,  and  Davenport,  Iowa. 
This  182-mile  double-track  line  connects  all  the  rest  of  the  more 
than  7,000  miles  of  road  with  Chicago.  At  Davenport  the  Omaha 
Colorado  line  and  the  Kansas  City-El  Paso  line  divide;  the  one  to 
reach  Denver,  Colorado  Springs  and  Pueblo,  the  other  bringing  Rock 
Island  ownership  as  far  southwest  as  Santa  Rosa,  N.  Mex.,  from 
which  point  there  are  close  traffic  arrangements  with  the  El  Paso 
&  Northeastern  over  the  remaining  272  miles  into  El  Paso.  These ' 
are  the  two  main  stems. 

The  Rock  Island's  St.  Paul-Minneapolis  line  is  comparatively 
new,  track  laying  on  it  having  been  finished  early  in  1902  by 
the  Burlington,  Cedar  Rapids  &  Northern,  now  absorbed  into 
the  system.  Of  even  more  recent  construction  is  the  St.  Louis, 
Kansas  City  &  Colorado,  opened  to  traffic  in  August,  1904,  which 
was  built  to  connect  the  Rock  Island  system  at  Kansas  City  with 
the  Frisco  system  at  St.  Louis.  It  was  an  expensive  line  to 
build,  as  very  favorable  grades  and  curvature  were  demanded  and 
the  best  locations  between  the  two  cities  were  already  appropriated 
by  one  or  other  of  the  four  existing  lines.  The  Rock  Island  system 
also  includes  a  network  of  branches  in  eastern  Iowa,  eastern  Kan- 
sas and  Oklahoma  Territory,  and  the  Choctaw,  Oklahoma  &  Gulf, 
now  the  Choctaw  district,  which  runs  west  from  the  Mississippi 
river  at  Memphis  to  the  Panhandle  of  Texas.  During  the  past  year 
the  Arkansas  Southern,  an  independent  line  100  miles  long  run- 
ning from  Eldorado,  near  the  southern  boundary  of  Arkansas,  to 
Winnfield.  Louisiana,  was  acquired.  There  is  a  gap  of  107  miles 
between  Eldorado  and  the  nearest  point  on  the  Rock  Island's  Hot 
Springs  branch.  A  connection  is  now  building  to  bring  the  Arkan- 
sas Southern  into  the  system,  and  an  extension  of  the  Arkansas 
Southern  to  the  southward  is  already  built  to  within  30  miles  of 
Alexandria,  La.     Alexandria  is  194  miles  from  New  Orleans. 

The  backbone  of  the  Rock  Island  system  is  the  old  Chicago, 
Rock  Island  &  Pacific  Railway,  which  included  the  Chicago-Daven- 
port line  and  numerous  branches  in  Iowa,  and  was  for  many  years 
one  of  the  most  prosperous  of  the  Chicago  granger  lines.  This 
was  acquired  about  1901  by  a  group  of  men  who  had  made  large 
fortunes  in  the  promotion  of  certain  industrial  combinations  formed 
about  that  time.  Under  their  guidance  the  railroad  was  extended 
by  purchases,  construction,  and  the  rental  of  trackage  rights,  from 
a  mileage  of  about  3.910  miles  m  March,  1902,  to  6,978  miles  fifteen 
months  later,  this  extension  being  accompanied  by  a  more  than 
corresponding  expansion  in  capital  account.  The  Rock  Island  sys- 
tem now  includes  something  over  7,300  miles  of  line. 

The  Frisco  system  is  primarily  the  St.  Louis  &  San  Francisco, 
which  has  its  principal  terminals  at  St.  Louis  and  Kansas  City. 
and  operates  5,074  miles  of  line  south  of  those  cities.  The  Atchison, 
Topeka  &  Santa  Fe,  at  the  time  it  went  into  the  1893  receiver- 
ship controlled  the  St.  Louis  &  San  Francisco,  then  operating  about 
1,000  miles  of  line.  The  road  was  acquired  by  the  Rock  Island 
interests  in  1902.  Like  the  Chicago,  Rock  Island  &  Pacific,  a  great 
expansion  has  come  since   that  time.     Most  of  the  new  lines  are 
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territory  as  yet  undeveloped.  The  Birmingham  line  on  the  other 
Qd  reaches  into  the  prosperous  iron  and  steel  region  of  Alabama, 
various  points  in  Arkansas,  Indian  Territory,  Oklahoma  Terri- 
y  and  Kansas  the  St.  Louis  &  San  Francisco  connects  with  lines 
the  Rock  Island  system. 

As  soon  as  the  St.  Louis  &  San  Francisco  was  taken  over  hy 
;  Rock  Island  a  Chicago  connection  for  it  became  a  necessity, 
cordingly  the  Chicago  &  Eastern  Illinois  with  its  controlled  prop- 
ies.  the  Evansville  &  Terre  Haute  and  Evansville  &  Indianapolis, 
s  acquired.  The  Chicago  &  Eastern  Illinois  was  a  prosperous 
nois  soft  coal  road  with  a  Chicago  terminal.  By  extensions  and 
joint  trackage  arrangement  with  the  Big  Four  two  connections 
:h  the  St.  Louis  &  San  Francisco  have  been  made,  one  at  St. 
uis,   the  other  over  the  recently  completed   Thebes-IUmo  bridge. 

Including  the  Chicago  &  Eastern  Illinois  (94S  miles),  the  Evans- 
le  &  Terre  Haute  (164  miles)  and  the  Evansville  &  Indianapolis 
16  miles)  the  Frisco  system  has  a  total  of  6,332  miles  of  line. 

The  Rock  Island  system  and  the  Frisco  system  are  both  con- 
Ued,  through  ownership  of  a  majority  of  the  stock  of  each  of 
lir  controlling  corporations  by  the  Chicago,  Rock  Island  &  Pacific 


The  Rock  Island  system  with  an  average  operated  mileage 
of  7,232  miles  earned  last  year  ?44,051,509,  a  decrease  of  $917,982 
from  1904.  Operating  expenses  decreased  nearly  as  much  ($716,684) 
with  the  result  that  the  $12,993,300  net  earnings  fell  only  $200,000 
below  those  of  the  preceding  year.  All  but  $9,000  of  this  decrease 
was  made  up  by  other  earnings,  leaving  net  income  at  $14,519,472. 
There  was,  however,  a  15  per  cent,  increase  ($1,286,129)  in  taxes, 
interest  and  rentals,  leaving  only  $4,733,109  available  for  dividends 
instead  of  $6,028,198  left  for  dividends  in  1904.  As  on  the  divi- 
dends of  the  Chicago,  Rock  Island  &  Pacific  Railway  Company 
depends  the  Rock  Island  Company's  income,  the  decrease  of 
$1,295,089  in  the  dividend  fund  came  near  being  a  serious  matter 
for  the  holding  company.  The  Railway  Company  paid  dividends 
amounting  to  6%  per  cent,  against  8  per  cent,  in  the  previous 
year.  The  .decreased  dividend  rate,  however,  was  still  large  enough 
to  cover  the  Rock  Island  Company's  preferred  stock  dividend. 

Gross  earnings  per  mile  of  road  operated  were  $6,091,  as  against 
$6,241  in  1904.  Net  earnings  decreased  from  $1,831  to  $1,796  per 
mile. 

The  $44,051,509   gross  earnings  came   $29,660,000    from   freight. 


Rock  Island  and  Frisco  Systems. 


lilroad  Company  of  Iowa,  a  corporation  existing  to  fulfill  cer- 
,n  legal  requirements  in  connection  with  the  holding  of  these 
)cks.  This  dummy  holding  company  is  itself  controlled  by  the 
ick  Island  Company  of  New  Jersey,  whose  stock  it  is  that  is 
jularly  traded  in  on  the  New  York  stock  exchange. 

As  will  easily  enough  be  seen  from  an  attempt  to  keep  in  mind 
e  inter-relation  of  these  several  parts,  the  complexity  of  Rock 
and  organization  is  almost  without  precedent  in  railroad  his- 
ry.  The  $54,000,000  preferred  stock  of  the  Rock  Island  Company 
New  Jersey  has  power  to  elect  a  majority  of  the  directors,  and 
rough  control  of  less  than  $28,000,000  of  this,  worth  at  present 
irket  values  only  about  $17,000,000,  the  two  combined  railroad 
stems,  with  a  total  mileage  of  over  13,600  miles  and  a  total  capi- 
lization  of  over  $550,000,000,  are  held  in  safe  control.  No  over- 
own  industrial  is  a  better  example  of  holding  company  finance. 

With  so  complicated  an  organization  it  is  necessary  to  examine 
parate  properties  in  detail  in  order  to  get  any  clear  idea  of  their 
suits  as  operating  railroads.  Separate  reports  are  issued  for 
e  Chicago,  Rock  Island  &  Pacific  Railway,  the  St.  Louis  &  San 
•ancisco,  the  Chicago  &  Eastern  Illinois,  and  the  Rock  Island 
impany.     The   first  of  these  covers  the  Rock   Island   system. 


$12,000,000  from  passenger,  and  a  little  over  a  million  dollars 
each  from  mail  and  express  earnings.  Freight  earnings  decreased 
$1,504,620,  or  nearly  5  per  cent.;  passenger  earnings  increased  $353.- 
748.  The  principal  decreases  in  freight  earnings  were  from  grain, 
flour,  livestock,  bituminous  coal,  lumber  and  merchandise.  The 
light  1904  wheat  crop  in  Kansas  and  Oklahoma  especially  hurt 
the  tonnage  of  the  road.  There  were  at  the  same  time  Increases 
in  tonnage  of  cotton,  fruit,  vegetables,  dressed  meats,  manufactured 
articles,  stone  and  sand.  An  especial  reason  for  the  decreased  earn- 
ings was  the  severity  of  the  winter  in  the  southwest.  Gross  earn- 
ings for  the  two  months  of  January  and  February  in  fact  show 
about  two-thirds  of  the  entire  decrease  for  the  year. 

Maintenance  of  way  decreased  over  $1,000,000,  or  15  per  cent. 
Most  of  this  decrease  was  in  the  one  item,  repairs  of  roadway, 
which  fell  off  $870,000.  or  21  per  cent.  Maintenance  of  way  cost 
$900  per  mile  against  $1,052  in  the  preceding  year.  This  and  the 
same  figure  on  the  other  roads  is  worked  out  on  the  basis  of  the 
average  mileage  operated,  plus  second  track  and  minus  trackage 
rights.  The  decrease  in  this  expenditure  to  a  point  below  what 
may  be  considered  the  normal  for  its  territory  and  the  fact  that 
for  two  years  there  has  been  no  new  second  track  built,  go  to  show 
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that  there  will  have  to  be  sooner  or  later  much  larger  expenditures 
directly  on  the  line. 

Maintenance  of  equipment,  on  the  other  hand,  increased  $643,- 
000,  or  13  per  cent.  Repairs  and  renewals  of  locomotives  increased 
38  per  cent.;  of  passenger  cars,  31  per  cent.;  of  freight  cars,  17 
per  cent.,  and  stationery  and  printing,  46  per  cent.  On  the  other 
hand,  superintendence  decreased  25  per  cent.,  repairs  of  shop  mate- 
rials and  tools  22  per  cent.,  and  other  expenses  86  per  cent., 
this  from  $499,000  to  $71,000.  Repairs  and  renewals  work  out  at 
.$2,730  per  locomotive  in  service,  $730  per  passenger  car,  and  $47 
per  freight  car,  against  $2,036  per  locomotive,  $560  per  passenger 
car  and  $43  per  freight  car  in  1904.  The  1905  charges,  especially 
the  locomotive  figure,  are  high  tor  a  road  most  of  whose  mileage 
is  in  new  territory  and  probably  were  the  result  both  of  under 
charges  to  this  account  in  previous  years  and  the  unusual  dif- 
ficulty of  keeping  equipment  in  repair  during  the  winter. 

Conducting  transportation  cost  $18,000,000,  a  decrease  of  $262,- 
000  from  1904.  With  an  increase  of  1  per  cent,  in  engine  mileage 
the  cost  of  fuel  for  locomotives  decreased  $233,000,  or  5  per  cent., 
the  average  price  paid  for  coal  being  about  21  cents  per  ton  less 
than  the  year  before.  Taken  in  connection  with  the  large  main- 
tenance of  equipment  charge  the  increase  of  $295,000  in  payments 
for  hire  of  equipment  shows  that  equipment  was  responsible  for 
more  than  its  share  of  operating  expenses.  There  was  also  an 
increase  of  $171,750,  or  150  per  cent.,  in  car  mileage  balance,  and 
$86,800  was  paid  for  switching  charges,  an  entirely  new  charge. 
AH  these  are  definite  expenses  which  should  as  soon  as  possible 
be  decidedly  reduced.  Over  $200,000  of  the  saving  in  operating 
expenses  was  made  in  the  two  items  of  advertising  and  outside 
agencies,  both  traffic  department  expenses.  Conducting  transporta- 
tion was  41  per  cent,  of  gross  earnings  and  58  per  cent,  of  total 
expenses.  These  ratios  are  too  high.  There  is  a  chance  here 
for  a  large  increase  in  net  earnings  through  a  reduction  in  the 
proportion  of  earnings  spent  in  getting  and  moving  the  business. 

Freight  earnings  were  67  per  cent,  and  passenger,  27  per  cent, 
of  gross.  There  were  438,537  tons  of  revenue  freight  moved  one  mile 
per  mile  of  road,  a  decrease  of  12,634  ton  miles.  The  number  of 
passenger  miles  per  mile  of  road'was  76,453,  an  increase  of  5,100  pas- 
senger miles.  The  average  train  load  increased  from  225  to  228 
tons,  or,  including  company  freight,  from  254  to  255  tons. 

One  large  expense  which  handicaps  the  Rock  Island  is  pay- 
ments for  rentals,  which  cost  last  year  $1,080,277,  or  $149  per 
mile  of  road.  This  does  not  include  rents  for  tracks,  yards,  ter- 
minals, buildings,  and  other  property  which  appear  under  conduct- 
ing transportation,  and  cost  $244,308,  an  increase  of  71  per  cent. 
over  1904.  Trackage  cost  $412,583.  Here  lies  a  particular  weak- 
ness of  the  Rock  Island,  for  of  its  7,205  miles  of  road,  470  are  not 
owned,  but  represent  trackage  rights.  These  cover  some  of  the 
most  important  parts  of  the  line  and  imply  a  corresponding  weak- 
ness in  terminal  facilities.  Were  it  not  for  the  Union  Pacific's  90 
miles  of  track  from  Limon,  Colo.,  to  Denver,  and  the  Denver  & 
Rio  Grande's  120  miles  from  Denver  to  Pueblo,  Colorado  Springs 
would  be  practically  the  only  point  of  importance  reached  by  the 
Rock  Island  system  in  Colorado.  Similarly,  121  miles  of  the  Chi- 
cago-El Paso  line  (the  Hannibal  &  St.  Joseph  from  Cameron  Junc- 
tion. 54  miles  into  Kansas  City,  and  the  Union  Pacific  from  Kansas 
City  to  Topeka,  70  miles)  are  operated  under  trackage  contracts. 
Of  the  Minneapolis-St.  Paul  line  56  miles  are  made  up  of  trackage 
rights. 

The  St.  Louis  &  San  Francisco  report  includes  results  for  the 
St.  Louis  &  San  Francisco  and  its  underlying  companies  both  sep- 
arately and  including  the  Chicago  &  Eastern  Illinois.  Figures  for 
the  two  Evausville  roads  are  not  included  in  either  classification. 
As  the  Chicago  &  Eastern  Illinois  is  a  very  different  sort  of  road 
from  the  rest  of  the  Frisco  system,  it  seems  clearer  to  take  up 
the  two  parts  separately.  Besides  the  difference  in  its  territory 
and  traffic,  the  Eastern  Illinois  is  different  from  the  Frisco  in 
physical  characteristics.  For  instance,  147  miles  of  its  948  miles 
of  road  is  double  tracked.  The  St.  Louis  &  San  Francisco  is 
largely  new  road  of  light  construction  in  new  country  In  the  south- 
west, and  its  5,074  miles  of  line  include  only  40  miles  of  double 
track. 

The  Frisco  system,  exclusive  of  the  Chicago  &  Eastern  Illinois, 
with  an  average  operated  mileage  of  5,030  miles,  shows  gross  earn- 
ings of  $29,958,240  in  1905  as  against  $26,896,731  in  1904,  an  in- 
crease of  $3,061,508.  An  increase  of  814  miles  in  the  average  oper- 
ated mileage  is  responsible  for  a  good  part  of  this  increase.  The 
large  amount  of  new  line  shows  its  effect  in  another  way  in  the 
reduction  of  gross  earnings  per  mile  of  road  from  $6,378  in  1904 
to  $5,955  in  the  year  just  passed.  Gross  earnings,  in  other  words, 
increased  only  11  per  cent,  against  an  increase  of  19  per  cent. 
in   the  operated   mileage. 

Operating  expenses  were  $19,297,017,  an  increase  of  $1,540,765 
over  1904.  This  left  $10,661,223  for  net  earnings,  an  increase  almost 
as  large  over  the  preceding  year.  Per  mile,  net  earnings  decreased 
from  $2,168  in  1904  to  $2,119  last  year.  This  is  the  lowest  figure 
since  the   reorganization  of  the  company  in  1896.     An  increase  of 


$1,787,788  in  fixed  charges,  largely  due  to  the  taking  over  of  the 
Kansas  City,  Fort  Scott  &  Memphis,  more  than  used  up  the  in- 
crease in  net  earnings  and  left  only  $1,024,128  available  for  divi- 
dends as  against  $1,342,172  in  1904.  Four  per  cent,  dividends  were 
paid  on  each  the  first  and  second  preferred  stock,  and  out  of  the 
surplus  of  $184,386  (a  decrease  of  $318,000  from  1904)  no  appro- 
priations were  made  for  betterments,  although  $78,500  was  the 
year  before  appropriated  for  betterments  and  flood  damages.  No 
payments  were  made  on  the  common  stock  and  in  consequence  noth- 
ing was  received  directly  by  the  Rock  island  Company  as  return 
on  its  investment  in  a  controlling  interest  in   Frisco  shares. 

Freight  earnings  furnished  $1,335,000,  and  passenger  earnings 
$1,665,000  of  the  $3,000,000  increased  earnings.  Freight  earnings 
increased  7  per  cent,  and  passenger  earnings,  28  per  cent.  The  in- 
crease in  freight  earnings  was  on  the  whole  fairly  evenly  distrib- 
uted among  the  different  commodities.  There  was  an  increase  of 
13  per  cent,  in  the  tonnage  of  products  of  agriculture,  of  12  per 
cent,  in  manufactures,  30  per  cent,  in  lumber,  13  per  cent,  in  products 
of  mines,  and  16  per  cent,  in  merchandise. 

Maintenance  of  way  increased  $461,000,  or  15  per  cent.  Most 
of  this  increase  was  in  the  three  items,  repairs  of  roadway,  renewals 
of  ties,  and  repairs  and  renewals  of  bridges  and  culverts.  The 
largest  decrease  was  one  of  60  per  cent,  in  renewals  of  rails.  Main- 
tenance of  way  figures  out  at  $727  per  mile  against  $758  per  mile 
in  1904.  Even"  with  the  large  amount  of  new  mileage  this  figure  is 
low,  though  probably  not  as  low  proportionately  to  requirements 
as  is  the  Rock  Island's  figure. 

Maintenance  of  equipment  increased  $116,000,  or  3  per  cent. 
Repairs  and  renewals  cost  $2,333  per  locomotive  in  service,  $698 
per  passenger  car  and  $50  per  freight  car.  against  $2,367  per  loco- 
motive, $1,021  per  passenger  car,  and  $59  per  freight  car  in  the 
preceding  year.  Like  the  Rock  Island,  the  Frisco  shows  high  main- 
tenance of  equipment  charges,  probably  due  to  very  much  the  same 
causes — the  running  down  of  old  equipment  which  had  been  im- 
properly maintained  and  the  extra  amount  of  repairs  caused  by 
cold  weather. 

Conducting  transportation  increased  $853,518,  or  8  per  cent., 
and  took  37  per  cent,  of  the  total  earnings  and  58  per  cent,  of  the 
total  expenses.  The  largest  increase  under  this  head  was  one 
of  $249,714,  or  63  per  cent.,  in  loss  and  damage.  Other  large  in- 
creases were  in  superintendence,  engine  and  roundhouse  men,  train 
service,  switchmen,  flagmen  and  watchmen  and  station  service.  The 
Frisco's  problem  is  evidently  much  the  same  as  that  of  the  Rock 
Island— to  cut  down  the  proportion  of  conducting  transportation 
expense.  This  outlay  eats  up  in  both  cases  a  larger  share  of  the 
earnings  than  either  road  can  afford.  One  8f  the  greatest  improve- 
ments which  can  be  made  toward  increasing  stockholders'  profits 
is  in  reducing  this  particular  expense. 

Freight  earnings  were  67  per  cent,  and  passenger  earnings  26 
per  cent,  of  gross  earnings.  There  were  397,504  tons  of  revenue 
freight  moved  one  mile  per  mile  of  road,  a  decrease  of  58,521 
ton  miles  from  1904.  The  passenger  traffic  density,  on  the  other 
hand,  increased  from  60,349  to  66,849  passenger  miles  per  mile  of 
road.  The  revenue  train  load  increased  two  tons  over  1904,  but  is 
low,  being  just  under  200  tons.  Company  freight  brought  the  aver- 
age loading  up  to  228  tons. 

During  the  year  there  was  an  increase  of  over  $21,000,000  in 
funded  debt,  which  was  accounted  for,  first,  by  the  purchase  of 
the  Kansas  City,  Fort  Scott  &  Memphis,  second,  by  the  funding 
of  over  $9,000,000  temporary  loans  outstanding,  and,  third,  by  the 
purchase  of  additional  shares  of  Chicago  &  Eastern  Illinois  stock, 
against  which  $3,000,000  more  preferred  stock  trust  certificates  were 
issued  than  in  the  previous  year.  In  capital  account  the  past  year 
has  been  a  critical  one  for  the  Frisco  in  the  large  amount  of  tem- 
porary indebtedness  maturing  and  the  necessity  of  raising  large 
sums  of  money  to  be  spent  for  new  and  as  yet  comparatively  un- 
productive mileage.  These  conditions  have  been  met  successfully 
and  the  future  seems  much  clearer. 

It  is  from  the  St.  Louis  &  San  Francisco  that  some  critics  of 
the  Rock  Island  Company  believe  that  that  company's  largest  future 
profits  will  come.  If  the  southwest  is  to  have  a  development  any- 
thing like  what  has  happened  in  the  northwest  these  predictions 
surely  have  a  good  deal  of  truth,  but  on  that  very  development  the 
future  of  both  systems  must,  more  than  on  anything  else,  depend, 
both  for  solvency  and  for  prosperity  large  enough  to  enable  the 
lines  to  be  put  into  first-class  shape.  Without  the  large  expendit- 
ures for  betterments  which  increased  earnings  will  make  possible 
the  roads  can  never  occupy  the  position  in  their  territory  which 
successful  railroads  of  the  northwest  hold. 

The  Chicago  &  Eastern  Illinois'  with  an  average  operated  mile- 
age of  880  miles  shows  gross  earnings  of  $8,423,378,  a  decrease 
of  $240,665  from  1904.  Operating  expenses  were  $5,755,850,  an  in- 
crease of  $314,417,  leaving  net  earnings  of  $2,667,528  against  $3,222.- 
609  in  1904.  Operating  expenses  were  68.3  per  cent,  of  gross  earn- 
ings. The  net  income  after  fixed  charges  and  taxes  was  $780,466. 
Dividends  amounting  to  $860,732  were  declared,  leaving  a  deficit 
for  the  year  of   $80,266.     This  is   a  great  contrast  with  the  show- 
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g  in  1904  when  after  paying  |126,500  more  in  dividends  and  ap- 
oprlatiTig  1400,000  for  new  construction  and  permanent  better- 
;nts,  there  was  a  credit  balance  of  $358,000.  Gross  earnings  per 
le  of  road  were  $9,572  against  $11,521  per  mile  in  1904.  Net 
rnings  per  mile  of  road  were  $3,031  in  1905  and  $4,285  in  1904. 
eight  earnings  were  $6,877,727,  a  decrease  of  $327,954  from  1904. 
ssenger  earnings  were  $1,332,932,  an  increase  of  $108,900.  The 
?ort  includes  no  commodity  statistics  so  that  it  is  not  possible 
trace  changes  In  the  sources  of  freight  earnings. 

Maintenance  of  way  shows  an  increase  of  $50,000,  which  oc- 
rred  largely  in  repairs  of  roadway  and  renewals  of  ties.  There 
re  considerable  c'ecreases  in  renewals  of  rails  and  repairs  and 
lewals  of  buildings  and  fixtures.  Per  mile,  maintenance  of  way 
!t  $744  against  $754  in  1904.  These  figures  are  unusually  low 
•  a  <oal  road. 

Maintenance  of  equipment  as  a  whole  increased  from  $1,198,179 
1904  to  $1,231,288.  The  largest  increases  were  in  repairs  and 
lewals  of  locomotives  and  of  passenger  cars.    Repairs  and  renew- 

cost  $2,431  per  locomotive,  $598  per  passenger  car  and  $32  per 
ight  car  against  $2,234  per  locomotive,  $379  per  passenger  car 
d  $42  per  freight  car  in  1904.  The  freight  car  charge  is  low 
'  roads  of  this  class. 

Conducting  transportation  cost  $3,485,609  against  $3,324,247 
1904.  There  was  an  increase  of  170  per  cent,  (from  $94,000  to 
15,000)  in  the  account  "Injuries  to  Persons,"  and  of  over  100  per 
It.  in  "Loss  and  Damage":  also  a  decrease  from  $171,690  to  $892 
switching  charges  balance,  and  a  decrease  of  over  100  per  cent,  in 
e  of  equipment  balance:  otherwise  there  were  no  striking  changes 
the  separate  items.  Conducting  transportation  took  45  per  cent,  of 
)ss  earnings  and  61  per  cent,  of  operating  expenses. 

There  were  1,691,328  tons  of  freight  carried  one  mile  per  mile 
road  against  2,046,188  in  1904.  Passenger  traffic  density  also 
creased    from    91,806   passengers   one   mile    per  mile   of   road   in 


similar  possibilities.  The  only  reason  for  thinking  taem  less  is 
because  the  Santa  Fe  started  at  a  low  level  of  prosperity  with 
lessened  capitalization,  while  the  new  Rock  Island  began  its  career 
in  a  time  of  great  prosperity,  which  was  discounted  or  more  than 
discounted  by  very  large  increases  in  its  capital  accounts. 


Baltimore  &  Ohio. 


The  long  and  interesting  career  of  the  Baltimore  &  Ohio  Rail- 
road was  summarized  in  the  Railroad  Gazette.  August  IS.  1905,  and 
we  pointed  out  then  that  Mr.  Murray's  report  this  fall  would  be 
the  seventy-ninth  consecutive  document  of  this  character  issued  by 
the  road:  a  record  of  continuous  history  which  no  other  company 
in  the  country  can  equal.  Mr.  Murray,  whose  career  as  President 
of  the  company  began  in  1904.  after  many  years  of  usefulness  as 
an  officer,  took  hold  of  the  property  after  the  reconstruction  from 
the  bad  methods  of  earlier  years  had  been  completed,  and  he  has 
been  carrying  it  through  a  high  tide  of  prosperity.  Gross  earnings 
from  operation  of  the  entire  system  for  the  year  ending  June  30. 
1905.  amounted  to  $67,689,997,  an  increase  of  $2,618,916  from  the 
year  previous.  The  increase  in  operating  expenses  was  smaller 
than  the  increase  in  earnings,  leaving  net  earnings  of  $22,979,394 
as  compared  with  $21,442,217  last  year.  After  adding  income  de- 
rived from  dividends  and  interest  on  securities  owned  and  from 
miscellaneous  sources,  and  after  deducting  interest,  I'entals,  taxes 
and  other  charges,  there  remained  a  net  income  of  $13,673,996. 
as  against  $12,357,360  last  year.  Beginning  with  Sept.  1,  1905, 
the  dividends  on  the  common  stock  were  put  on  a  5  per  cent,  basis. 
The  statements  of  income  in  this  paragraph  being  for  the  entire 
system,  of  course  include  the  Baltimore  &  Ohio   Southwestern. 

A  year  ago  at  this  time,  and  also  two  years  at  this  time,  almost 
every  report  received  from  railroad  companies,  large  and  small, 
showed  an  alarming  increase  in  operating  expenses  compared  with 
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'4  to  71,350  in  the  year  just  passed.  The  train  load  is  unusually 
ivy — 568  tons,  or  599  tons,  including  company  freight. 

The  Rock  Island  Company's  report  is,  except  for  the  income 
ount,  profit  and  loss  account,  and  the  briefest  of  balance  sheets, 
rely  a  repetition  of  various  statistics  of  the  Rock  Island  and 
SCO  systems.  The  income  account  shows  that  the  total  income 
the  Rock  Island  Company — all  but  $28,877  from  the  C.  R,  I.  &  P. 
.  Co.'s  dividends— was  $5,510,000.  Of  this  amount  $3,683,892  was 
d  as  interest  on  C.  R.  I.  &  P.  R.  R.  Co.'s  bonds  issued  in  ex- 
nge  for  Rock  Island  and  Frisco  stocks.  This  was  an  increase 
$132,000  over  the  corresponding  fixed  charge  payment  in  1904, 
i  balance  available  for  dividends  was  $2,011,254,  of  which   four 

cent,  on  the  Rock  Island  Company's  preferred  stock  took  $1,- 
,210  or  all  but  $61,044.  This  sum  was  the  Rock  Island  Com- 
ly's  surplus  for  the  year.  Although  the  large  increases  in  earn- 
s  reported  by  the  C.  R.  I.  &  P.  Ry.  since  the  close  of  the  fiscal 
r,  make  it  improbable  that  current  rumors  of  the  passing  of  the 
:t  Rock  Island  Company  preferred  dividend  have  much  truth, 
h  reports  have  at  least  some  justification  in  this  small  surplus 
1  in  the  far  from  first-class  condition  of  most  of  the  controlled 
Iroads  as  operating  properties. 

To-day  Rock  Island  in  railroad  language,  instead  of  standing 
the  conservative  and  well-known  granger  railroad  which  operated 
many  years  successfully  west  from  Chicago,  has  come  to  represent 
ery  large  and.  it  cannot  be  denied,  a  very  over-grown  collection 
all  sorts  of  railroads.  Thus  fa-r,  the  policy  of  extension  has  not 
duced  wonderfully  favorable  results.  Whether  within  the  next 
■  years  the  Rock  Island  system  and  the  Frisco  system  can  be 
ught  to  a  point  where  operation  is  increasingly  profitable  and 
nings  and  dividends  are  entirely  secure,  will  depend  on  the  wis- 
Q  of  the  management  and  in  particular  on  the  continued  develop- 
ut  and  prosperity  of  the  southwest.  The  Santa  Fe  has  been 
ught  within  ten  years  from  an  apparently  hopeless  tangle  of 
ikrupt  roads  to  its  present  strength.  The  group  of  railroads 
trolled   by   the   Rock    Island   Company    has    great   and   perhaps 


the  Increase  in  gross  earnings.  The  Baltimore  &  Ohio  has  fully  cor- 
rected this  tendency,  as  is  shown  by  the  report  at  hand,  and  it  is 
especially  encouraging  to  see  a  falling  off  in  the  cost  of  conduct- 
ing transportation  in  the  face  of  a  larger  traffic  handled.  The  easiest 
place  to  economize  in  the  expense  account  of  a  railroad  that  is 
shown  in  an  annual  report  is  in  maintenance  of  way  and  structures; 
the  hardest  is  in  the  cost  of  conducting  transportation.  Main- 
tenance of  waj'  and  structures  this  year  increased  from  $6,839,882 
to  $7,852,636  on  the  Baltimore  &  Ohio,  and  maintenance  of  equip- 
ment increased  from  $10,530,211  to  $10,937,106:  while  conducting 
transportation  and  general  expenses  each  showed  consi4erable  de- 
creases. Looking  at  these  items  more  in  detail,  it  is  seen  that 
the  increase  in  maintenance  of  way  and  structures  was  due  pri- 
marily to  the  charge  for  rails,  and  in  maintenance  of  equipment 
to  repairs  to  locomotives;  while  under  the  head  of  conducting  trans- 
portation the  principal  economy  over  the  preceding  year  was  in 
locomotive  fuel,  and  this  item,  plus  the  additional  credit  to  the 
road  for  car  service  as  compared  with  1904.  would  alone  account 
for  the  better  showing  of  the  department.  As  a  matter  of  fact, 
out  of  the  41  items  in  the  operation  side  of  the  conducting  trans- 
portation charge,  23  showed  decreases  from  the  year  previous,  the 
most  important  decrease  from  1904  being  in  the  items,  loss  and 
damage,  signalmen,  and  hire  of  equipment,  A  separate  charge  of 
eight  items  is  also  made  against  the  traffic  side  of  conducting 
transportation:  these  items  include  passenger  superintendence,  for- 
eign agencies,  advertising  and  stationery  and  printing  for  the  pas- 
senger department,  and  the  corresponding  items  for  the  freight 
department.  In  view  of  the  fact  that  this  classification  has  only 
been  made  in  the  company's  reports  since  1903,  and  that  it  con- 
tains three  more  items  this  year  than  ever  before,  it  is  inter- 
esting to  place  the  eight  as  given  in  the  order  of  their  importance. 
Foreign  agencies  for  freight  cost  the  most  ($443,449  out  of  a  total 
of  $1,535,185  under  this  head):  freight  superintendence  cost  a  trifle 
less.  Foreign  passenger  agencies  come  next  in  importance,  with 
$260,867,  and  then,  considerably  below,  come  passenger  advertisings 
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passenger  superintendence,  freight  stationery  and  printing,  passen- 
ger stationery  and  printing,  and  freight  advertising.  This  last  cost 
only  1200.  in  the  year  under  review. 

The  route  mileage  worked  for  the  current  year  was  4,026,  and 
the  company  shows  a  considerable  increase  in  ton  miles  and  in 
passenger  miles.  The  distance  traffic  is  moved  is  shown  by  the 
fact  that  the  average  haul  was  189  miles.  In  1901  this  average 
reached  213  miles,  and  the  present  is  the  lowest  since  1897.  These 
figures  exclude  company  freight,  and  the  shorter  average  haul  of 
recent  years  may  perhaps  be  attributed  to  the  large  increase  in 
the  tonnage  of  bituminous  coal  carried.  The  bituminous  coal  traffic 
of  the  Baltimore, &  Ohio  has  been  increasing  very  rapidly  with 
additional  purchases  of  coal  territory.  In  1900  the  bituminous  coal 
carried,  including  the  Baltimore  &  Ohio  Southwestern,  amounted 
to  12.158,330  tons.  This  current  year  it  amounted  to  20.125.514  tons, 
and  along  w'ith  this  increase  in  actual  tonnage  its  proportions  to 
the  total  traffic  hauled  increased  during  the  same  period  from  39.81 
to  42.56.  The  grain  traffic  of  the  road  is  not  quite  as  strong  pro- 
portionately as  the  coal  traffic,  with  an  aggregate  tonnage  much 
smaller;  and  decreased  from  1,654,303  tons  in  1900  to  1,107,789 
tons  in  1905,  with  but  a  single  increase  during  the  period,  that 
tor  the  year  1901.  Next  to  bituminous  coal  the  heaviest  tonnage 
carried  was  coke,  and  this  has  been  true  for  a  number  of  years. 
Merchandise  traffic  has  fallen  off  somewhat,  both  absolutely  and 
relatively  in  recent  years.  Taken  altogether,  however,  the  traffic 
density  in  1905  amounted  to  2,218,955  ton  miles  per  mile  of  road 
as  against  2,096,559  ton  miles  per  mile  of  road  in  1904.  The  average 
ton  mile  rate  decreased  from  .582  cent  to  .566  cent,  a  decrease 
presumably  also  accountable  to  the  increase  in  coal  traffic;  but 
it  is  interesting  to  see  that  the  average  ton  mile  rate  which  the 
company  has  been  able  to  obtain  was  higher  this  year  than  in  any 
previous  year  since  1896,  with  the  single  exception  of  1904.  This 
rate  fell  as  low  as  .390  cent  in  1899,  constituting  the  company's  low 
record. 

The  increase  in  passenger  earnings  was  $670,693,  and  the  num- 
ber of  passengers  carried  115,311.  The  large  travel  to  the  St.  Louis 
Exposition  contributed  to  this  result,  but  apart  from  this  the  pas- 
senger traffic  was  encouraging.  The  average  haul  on  account  of 
the  Exposition  travel  reached  45.46  miles,  which  is  considerably 
higher  than  any  previous  record.  In  1889  this  average  haul  was 
only  30  miles.  At  the  time  of  the  World's  Fair  in  Chicago  it  jumped 
from  36'^  miles  to  43.6  miles,  and  returned  again  to  its  former 
avei-age  immediately  afterwards;  but  ever  since  1902  the  average 
passenger  haul  has  been  higher  than  40  miles. 

The  capital  account  shows  new  issues  during  the  year  of  $4,841,- 
000  bonds,  divided  unequally  between  prior  line  S'l-s,  first  mort- 
gage 4s,  Southwestern  division  3'i;S,  and  P.,  L.  E.  &  W.  V.  refund- 
ing mortgage  bonds.  The  proceeds  of  these  issues  are  applicable 
for  improvements,  betterments  and  extensions,  as  provided  in  the 
respective  mortgages.  In  exchange  for  old  securities  and  for  10- 
year  gold  convertible  debentures,  $13,712  of  new  stock  was  also 
issued,  and  $2,301,900  of  P.,  L.  E.  &  W.  V.  4  per  cent,  refunding 
mortgage  bonds.  The  total  capital  liabilities  aggregate  $429,864,998, 
or  $106,772  per  route  mile.  Last  year  they  stood  at  $422,779,287,  or 
$106,039  per  route  mile. 

Principal  statistics  of  operation  follow: 

1905.  1904. 

Average   route    mileage.' 4,026  3,987 

Freight  earnings    $.10,607,087  $48,617,103 

Passenger  earnings    13,817,141  13,146,449 

Gloss    earnings    67,689,997  65,071,081 

Maint.  way  and  structures  7,852,636  6,839,882 

Maint.   equipment    10,037.106  10,530,211 

Conducting    transportation  24,543.341  24.777.s70 

Total    expenses    44.710.604  43.(;2S,S(;i 

Net  earnings  from  operation..  22,079,3!)4  21.442,217 

Gross    income     25,056,392  24,000,815 

Net    Income    13,673,996  12,357,360 

*This  figure  and  the  ones  following  exclude  456  miles  of 
line  controlled  by  or  aflillated  with  the  B.  &  O.,  but  not  worked 
directly.      They  include  the  B.  &  O.  Southwestern. 


TRADE  CATALOGUES. 


The  Cole  Jf-Cylinder  Balanced  Compound  Locomotive. — The  Cole 
4-cylinder  balanced  compound  locomotive  is  described  in  a  36-page 
pamphlet,  which  is  about  to  be  issued  by  the  American  Locomotive 
Co.,  New  York.  The  reasons  for  recommending  this  form  of  con- 
struction of  locomotives  to  meet  American  conditions,  are  first  out- 
lined, and  the  locomotives  of  this  type  applied  to  the  New  York  Cen- 
tral &  Hudson  River,  the  Erie  and  Pennsylvania  Railroads,  are  illus- 
trated from  photographs,  and  the  leading  dimensions  of  each  design 
given  by  means  of  tables.  To  illustrate  the  chief  details  of  construc- 
tion, the  New  York  Central  locomotive  No.  3000,  which  was  among 
Ihe  locomotives  tested  at  the  Louisiana  Purchase  Exposition,  is 
selected  for  description.  Line  engravings  show  elevations  and  sec- 
tions of  the  locomotive  as  a  whole,  the  construction  of  the  frames, 
cylinders,  crank-axles  and  valves.  A  brief  statement  of  the  per- 
formance of  this  locomotive  on  the  Pennsylvania  Railroad  testing 
plant  at  St.  Louis  is  presented,  followed  by  six  different  arrange- 
ments showing  the  application  of  4-cylinder  balanced  compounding 
to  different  types  of  freight  and  passenger  locomotives,  each  of  the 


types  being  illustrated  by  an  outlined  diagram.  The  pamphlet  alsa 
includes  an  arrangement  of  cylinders  served  by  a  single  valve,  the 
cylinders  being  in  the  same  transverse  plane.  It  concludes  with 
comments  from  the  technical  press  concerning  this  type  of  loco- 
motive. In  view  of  the  important  requirements  which  4-cylinder 
locomotives  are  designed  to  meet,  a  study  of  this  pamphlet  is  com- 
mended to  those  who  have  to  do  with  the  determination  of  designs 
of  locomotives. 


Rock  Drills. — The  Chicago  Pneumatic  Tool  Co,,  Chicago,  has  ex- 
tended the  scope  of  its  business  by  entering  into  the  sale  of  rock 
drills  for  mining,  tunneling  and  quarrying  work  generally,  and  to- 
this  end  has  effected  an  arrangement  whereby  it  has  acquired  the 
selling  rights  to  the  McKiernan  rock  drills,  which  are  made  under  its 
supervision  at  Dover,  N.  .1.  The  company  has  just  issued  a  catalogue 
in  which  the  various  sizes  and  designs  of  these  drills  are  illustrated 
and  described. 


Motor  Cars. — Illustrations  and  general  dimensions  of  various 
types  of  Sheffield  gasoline  motor  cars  are  given  in  a  catalogue  issued 
by  Fairbanks,  Morse  &  Co.,  New  York.  Several  types  of  "section" 
motor  cars  are  also  shown  and  a  brief  talk  on  the  relative  advantages 
of  "Motor  Cars  vs.  Hand  Cars"  is  given. 


Electric  Elevators. — Freight  elevators,  passenger  elevators,  and 
elevators  of  special  design,  operated  by  steam,  electricity  and 
hydraulic  power  are  illustrated  and  described  in  a  handsome  cata- 
logue just  issued  by  the  Otis  Elevator  Company,  New  York. 


The  Mallet  Articulated  Compound  Locomotive. — A  brief  general 
description  of  this  type  of  locomotive,  including  both  line  and  half- 
tone illustrations  is  given  in  a  neatly  gotten  up  pamphlet  published 
by  the  American  Locomotive  Company, 


Holloiv-Chisel  Mortiser. — An  improved  machine  for  cutting  mor- 
tises for  framing  and  other  purposes  is  illustrated  and  described 
in  a  neat  folder  issued  by  the  S.  A.  Woods  Machine  Co.,  Boston, 
Mass. 


CONTRIBUTIONS 


Different   Kinds  of  Signals  in   England. 


Londc.u.  Nov.  21.  i:)()5. 
To  THE  Editor  of  the  Rah-koad  Gazette: 

In  connection  with  the  recent  discussions  in  your  columns  of 
the  question  of  forms  of  signals  and  the  arguments,  pro  and  con, 
on  the  subject  of  standardization  and  on  adapting  the  forms  of 
signals  more   specifically  to  different  uses,  your  American  readers 

may  be  interested  to  know 
that  the  signaling  art  in 
Great  Britain  is  not  so  com- 
pletely settled  as  one  might 
imagine  from  a  superficial 
view.  Many  English  readers 
have  been  interested  in  what 
has  been  told  about  America, 
and  it  may  be  of  passing  in- 
terest now  to  tell  Americans 
something  of  the  situation  in 
England. 

In  the  matter  of  outward 
form,  except  in  one  feature, 
the  front  lights  of  signals, 
there  is  no  uniformity  ex- 
isting. Even  in  that  particu- 
lar there  is  a  divergence, 
as  some  companies  still  use 
a  blue  light  for  danger  in 
certain  signals.  It  would 
therefore  be  more  correct  to 
say  that  the  only  standard 
is  the  adoption  of  the  green 
light  for  clear. 

It  is  true  that  there  is  a 
general  adoption  of  the  prac- 
tice of  placing  signals  on 
the  left  side  of  the  run- 
ning (left)  road  (track), 
but  the  custom  is  not  so 
universal  as  is  desirable, 
and  it  is  often  spoiled 
outside     side-tracks     when     space     does     not 


Balanced    Signal    Arm — Great 
Northern    of    England. 


by  locating  signals 
permit  of  their  being  placed  immediately  adjoining  the  line  to 
which  they  apply.  A  bad  practice  also  still  prevails  on  some  lines, 
where  there  are  two  lines  in  the  same  direction,  of  placing  the 
signals   for  the  two  lines  side  by  side.     The  objection  to  this  ar- 
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ngement  is  that  under  English  practice  the  signals  might  be 
istaken  for  the  splitting  signals  for  a  junction  and  therefore 
plicable  to   one   line.     Also  the   steam   from   a   train   in   advance 

one  road    (track)   may  obscure  the  signal   for  the  second  train 

the  other  road.  Some  companies  endeavor  to  remedy  this  by 
tting  a  distinguishing  mark,  such  as  a  ring,  on  the  arm  for 
e  slower  line,  but  this  is  worthless  at  night  and  cannot  be  adopted 
len  both  lines  are  of  equal  importance. 

Under  such  conditions  the  signals  should  be  carried  on  a  bridge, 
t  this  expense  may  be  avoided  by  the  use  of  a  specially  con- 
•ucted  bracket  signal  whereby  the  mast  for  the  inner  line  is 
i-ried  over  the  parallel  line.  Another  general  practice  on  British 
les  that  ought  to  be  standardized  is  that  the  signals  at  junctions 
ould  be  "stepped"  (i.e.,  graduated  in  height)  according  to  the 
portance  of  the  lines  they  are  leading  to.  To  appreciate  this 
int  it  must  be  remembered  that  in  Great  Britain  the  blades 
junction  signals  are  not  placed  above  each  other,  but  each 
le  to  which  access  can  be  obtained  has  its  signal  on  a  separate 
ist.  These  should  be  graduated  in  height  according  to  the  im- 
rtance  of  the  line  they  lead  to.  Each  blade  should  be  about  3  ft. 
low  the  one  next  higher. 

As  the  reader  has  been  reminded  by  the  letter  of  Mr.  Henry 
hnson,  the  signals  for  diverging  routes  are  fixed  according  to 
different  plan  here,  a  separate  mast  being  used  for  each  arm. 
tiile  it  is  difficult  for  an  Englishman,  or  any  one  else,  to  find 
lit  with  the  American  practice  of  putting  the  blades  one  above 
other  on  the  same  post,  the  point  should  be  noted  that  this 
ictice  is  not  likely  ever  to  meet  with  favor  in  England  so  long 
distant  signals  at  night  are  precisely  the  same  as  home  signals; 
3  and  green  lights  being  used  on  home  signals  and  the  same  on 
;  distants.  With  this  practice  a  two-blade  junction  signal  would 
)k  at  night  precisely  the  same  as  a  home  and  a  distant  signal 
the  same  post. 

It  must  be  said  that  England  is  behind  America  in  the  arrauge- 


way  about  20  years  ago.  The  whole  of  the  Great  Northern  lines 
now  have  signals  like  that  shown  in  the  foregoing  illustration. 
This  design  was  adopted  (I  think,  in  1885)  after  a  serious  col- 
lision was  caused  by  snow  on  the  blades.  Other  English  companies 
use  this  same  signal  and  it  is  free  to  the  world.  I  understand 
that  it  is  looked  upon  as  a  successful  solution  of  the  snow  and  ice 
difficulty.  The  blade  is  centrally  balanced  and  it  can  be  used  as 
a  three-position  signal. 

On  the  question  of  the  three-position  signal  per  se,  while  no 
one  denies  the  economies  to  be  gained,  how  do  you  deal  with  the 
question  of  manually  operated  signals?  And  how  would  you  ar- 
range the  blades  at  a  junction  where  there  are  on'e  or  more  diverg- 
ing routes?  Mr.  Salmon,  in  his  interesting  letter,  merely  hints  at 
this  problem  but  gives  us  no  solution  of  it. 

While  signal  engineers  are  strongly  attracted  by  the  persuasive 
arguments  of  the  three-position  advocates  there  still  remains  the 
question,  perhaps  rather  hard  to  decide,  of  the  attitude  of  the 
drivers.  I  believe  it  is  a  fact  that  most  locomotive  enginemen  pay 
but  passing  notice  to  signals  at  clear — that  is,  any  signal  which 
does  not  stop  them  absolutely.  It  is  a  signal  in  the  "on"  position 
that  attracts  the  driver's  attention.  This  being  so,  is  it  not  likely 
that  a  driver  may  in  running  through  a  section  fail  to  remember 
the  condition  of  a  signal  he  has  passed  in  the  "off"  position? 

Heavy  Consolidation   Locomotives  for  the   B.  &   O. 


The  Baltimore  &  Ohio  is  receiving  the  first  of  a  lot  of  210 
consolidation  (2-SO)  freight  locomotives,  70  of  which  are  being 
built  at  the  Richmond  works,  and  140  at  the  Schenectady  works 
of  the  American  Locomotive  Company.  This  order  was  placed  last 
April  in  connection  with  an  order  for  25  passenger  and  five  switch- 
ing engines  and   10,000  freight   cars  at  an  aggregate  cost  of  about 


Heavy   Consolidation    (2-8-0)    Type   Locomotive  for   the    Baltimore   &   Ohio. 


!nt  of  signals  for  entering  upon  two  or  more  low  speed  routes. 
u  have  already  introduced  extensively  the  practice  of  making 
e  arm  answer  for  any  number  of  such  routes,  while  here  the 
>a  that  there  should  be  a  separate  arm  for  each  road  or  track 
11  finds  much  favor.  As  you  have  probably  observed,  the  North 
stern  and  the  London  &  South  Western  have  put  in  use  some 
Annett's  indicating  signals,  which  is  nothing  more  nor  less  than 
■evival  of  the  indicator  which  was  abandoned  in  the  United  States 
,eral  years  ago.  The  same  principle  has  been  tried  on  certain 
ler  English  lines,  but  it  is  difficult  to  see  the  wisdom  of  it.  unless 
are  to  go  on  experimenting  forever. 

You  are,  of  course,  familiar  with  the  inconsistent  use  in  Great 
itain  of  the  same  night  indication  on  distant  signals  as  on  home 
;nals.  The  only  rational  defence  of  this  practice  is  that  it  has 
t  yet  done  any  particular  harm.  Yellow  glass  has  been  tried 
t  does  not  find  favor,  and  now  a  reflected  light  giving  a  > 
ape  by  the  side  of  the  color  indication  is  being  extensively  tried. 

In  the  matter  of  the  shape  of  blades  of  signals  for  switching 
)vements  where  disk  or  dwarf  signals  are  not  used,  there  is 
ich  difference  in  Great  Britain.  Opinions  also  differ  as  to  the 
^erlocking  of  "calling-on"  arms  and  tlie  home  or  starting  signals, 
low  which  these  are  placed.  These  arms  merely  act  in  place  of 
I'bal  instructions  from  the  towerman.  Some  British  companies 
upel  this  arm  to  be  lowered  before  the  stop  blade  can  be  pulled, 
t  the  only  consistent  arrangement  is  to  treat  them  as  conflict- 
;  signals  and  have  them  regularly  interlocked. 

In  connection  with  the  recent  proposition  in  your  country  to 
i  the  upward  inclination  of  the  blade  for  the  all-clear  indica- 
n,  the  fact  should  be  noted  that  the  problem  which  it  is  now 
empted  to  settle  received  attention   on  the  Great  Northern  Rail- 


$14,000,000.  This  will  give  the  road  better  and  a  larger  amount 
of  equipment  than  it  has  ever  had. 

In  order  to  produce  a  design  of  locomotive  that  might  be  ex- 
,pected  to  yield  the  best  practical  results  in  freight  service  on  all 
divisions  of  the  road,  the  following  plan  was  tried:  A  sample  loco- 
motive was  built  in  accordance  with  the  original  specifications,  and 
delivered.  The  motive  power  department  appointed  three  commit- 
tees, one  consisting  of  the  superintendent  of  motive  power,  me- 
chanical engineer,  engineer  of  tests  and  the  shop  master  mechanics: 
another,  of  the  division  master  mechanics;  and  the  third  of  the 
road  foremen  of  engines,  each  of  which  brought  with  him  a  loco- 
motive engineman  and  fireman  from  his  division.  Upon  the  arrival 
of  the  sample  locomotive,  certain  parts  were  disconnected  and  the 
members  of  the  committees  given  an  opportunity  to  examine  the 
details  of  design  and  construction.  The  locomotive  was  then  con- 
nected up  again  and  put  under  steam  to  give  the  committees  oppor- 
tunity to  observe  its  operation,  hauling  capacity  and  steaming  and 
riding  qualities.  The  committees  were  instructed  to  submit  re- 
ports after  their  investigations,  giving  any  criticisms  and  recom- 
mendations and  reasons  for  any  changes  that  might  be  suggested. 
It  is  understood  that  these  reports  contained  many  valuable  sug- 
gestions, which  have  been  quite  helpful  in  producing  a  design  that 
it  is  thought  will  yield  satisfactory  general  results. 

The  consolidation  type  decided  on  weighs  about  208,000  lbs.  in 
working  order,  has  60-in.  driving  wheels,  22  in.  x  30  in.  cylinders, 
205  lbs.  boiler  pressure,  radial  stayed  boiler  and  a  tender  capacity 
of  14  tons  of  coal  and  7,000  gallons  of  water.  The  tractive  power 
is  about  40.000  lbs.  Five  of  the  present  lot  will  be  equipped  with 
the  Walschaert  valve  gear.  Delivery  is  expected  to  be  completed 
early  in  February,  1906. 
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Full  Text  of  the  Foraker  Bill. 

A  bill  to  further  regulate  commerce  ivith  foreign  nations  and 
among  the  states,  and  to  amend  the  laws  on  that  subject  now  in 
force. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  Slates  of  America  in  Congress  assembled,  That  in  addi- 
tion to  the  powers  heretofore  conferred  on  the  Interstate  Commerce 
Commission  it  is  hereby  authorized  to  appoint  from  time  to  time 
such  expert  bookkeepers  or  accountants  or  other  suitable  persons 
as  may  be  necessary,  for  the  purpose  of  thoroughly  examining,  under 
its  dii'ection,  the  books,  records,  and  transactions  of  common  car- 
riers engaged  in  interstate  commerce  with  respect  to  all  matters 
pertaining  to  the  transportation  of  such  commerce. 

The  persons  so  appointed  shall  be,  and  they  hereby  are,  vested 
with  full  power  to  examine  under  oath  any  or  all  of  the  officers 
and  agents  of  such  carriers  touching  such  interstate-commerce  trans- 
portation, and  they  shall  make  a  full  detailed  report  of  all  such 
examinations  to  the  said  Interstate  Commerce  Commission  in  such 
form  and  at  such  times  as  it  may  prescribe;  and  ail  carriers  so 
engaged  in  interstate  commerce  are  hereby  required  to  permit  such 
examinations  of  their  books,  records,  officers,  and  employees,  and 
do  all  other  things  necessary  and  proper  to  facilitate  such  examina- 
tions. 

Sec.  2.  That  section  three  of  the  Act  approved  February  nine- 
teenth, nineteen  hundred  and  three,  entitled  "An  Act  to  further 
regulate  commerce  with  foi-eign  nations  and  among  the  states," 
be,  and  the  same  is  hereby,  amended  so  as  to  read  as  follows: 

"Sec.  3.  'I  hat  whenever  the  Interstate  Commerce  Commission 
shall  have  reasonable  ground  for  belief  that  any  common  carrier 
is  engaged  in  the  carriage  of  passengers  or  freight  traffic  between 
given  points  at  less  than  the  published  rates  on  file,  or  is,  either 
singly  or  in  co-operation  with  one  or  more  other  carriers,  pub- 
lishing and  charging  unjust  or  unreasonable  rates  therefor,  or  is 
committing  any  discriminations  forbidden  by  law.  whether  as  be- 
tween shippers,  places,  commodities,  or  otherwise,  and  whether  ef- 
fected by  means  of  rates,  rebates,  classifications,  preterentials,  pri- 
vate cars,  refrigerator  cars,  switching  or  terminal  charges,  elevator 
charges,  failui'e  to  supply  shippers  equally  with  cars,  or  in  any 
other  manner  whatsoever,  it  shall  be  its  duty,  if  such  carrier  or 
carriers  will  not,  after  due  notice,  desist  from  such  violation  of 
the  law,  to  fiie  with  the  Attorney-General  a  brief  statement  of  its 
grounds  for  such  belief  and  the  evidence  in  support  thereof,  and 
thereupon,  under  his  direction,  and  in  the  name  of  the  United  States, 
a  petition  shall  be  presented  alleging  such  facts  to  the  Circuit 
Court  of  the  United  States  sitting  in  equity  having  jurisdiction; 
and  when  the  act  complained  of  is  alleged  to  have  been  committed 
or  as  being  committed  in  part  in  more  than  one  judicial  district 
or  state,  it  may  be  dealt  with,  inquired  of,  tried,  and  determined 
in  any  one  of  such  judicial  districts  or  states,  whereupon  it  shall 
be  the  duty  of  the  court  summarily  to  inquire  into  the  facts  and 
circumstances,  upon  such  notice  and  in  such  manner  as  the  court 
shall  direct  and  without  the  formal  pleadings  and  proceedings  ap- 
plicable to  ordinary  suits  in  equity,  and  to  make  such  other  persons 
or  corporations  parties  thereto  as  the  court  may  deem  necessary; 
and  upon  being  satisfied  of  the  truth  of  the  allegations  of  said 
petition  said  court  shall  enjoin  according  to  the  ground  of  com- 
plaint the  publishing  and  charging  of  all  of  any  such  rate  or  rates 
so  complained  of,  in  excess  of  what  the  court  shall  find  to  be  reason- 
able and  just;  such  injunction  to  continue  in  force  during  such 
period  as  the  same  or  substantially  the  same  conditions  may  con- 
tinue, as  are  established  by  the  evidence  in  such  case;  or  shall 
enforce  an  observance  of  the  published  tariffs  if  they  are  found 
to  be  just  and  reasonable;  or  direct  and  require  a  discontinuance 
of  such  discriminations,  by  such  proper  orders,  writs,  and  process, 
as  will,  as  nearly  as  may  be,  secure  equality  of  right  and  treat- 
ment to  all  shippers,  which  said  orders,  writs,  and  process  may 
be  enforcable  as  well  as  against  the  parties  interested  in  the  traf- 
fic as  against  the  carrier  or  carriers  complained  of;  and  all  pro- 
ceedings hereunder  shall  be  subject  to  the  right  of  appeal  to  the 
Supreme  Court  as  now  provided  by  the  Act  of  February  eleventh, 
nineteen  hundred  and  three,  to  expedite  the  hearings  of  suits 
in  equity;  but  such  appeal  shall  not  operate  to  stay  or  supersede 
the  order  of  the  court  or  the  execution  of  any  writ  or  process  there- 
on, unless  the  Circuit  or  Supreme  Court,  on  application  therefor 
made  for  good  cause,  so  order.  It  shall  be  the  duty  of  the  several 
district  attorneys  of  the  United  States,  whenever  the  Attorney-Gen- 
eral shall  direct,  either  of  his  own  motion  or  upon  the  request  of 
the  Interstate  Commerce  Commission,  to  institute  and  prosecute 
such  proceedings,  and  the  proceedings  provided  for  by  this  Act 
shall  be  prosecuted  at  the  cost  of  the  United  States  or  the  rail- 
road company  or  companies  as  the  court  may  adjudge  equitable 
and  just,  and  such  proceedings  shall  not  preclude  the  bringing 
of  suit  for  the  recovery  of  damages  by  any  party  injured,  or  any 
other  action  provided  by  said  Act  approved  February  fourth,  eigh- 
teen hundred  and  eighty-seven,  entitled  "An  Act  to  regulate  com- 
merce and  the  Acts  amendatory  thereof."     And  in  proceedings  under 


this  Act  and  the  Acts  to  regulate  commerce  the  said  courts  shall 
have  the  power  to  compel  the  attendance  of  witnesses,  both  upon 
the  part  of  the  carrier  and  any  shipper  or  shippers  who  may  be 
interested,  who  shall  be  required  to  answer  on  all  subjects  relating 
directly  or  indirectly  to  the  matter  in  controversy,  and  to  -compel 
the  production  of  all  books  and  papers,  both  of  the  carrier  and 
the  shipper  or  shippers,  which  relate  directly  or  indirectly  to  such 
transaction;  the  claim  that  such  testimony  or  evidence  may  tend 
to  criminate  the  person  giving  such  evidence  shall  not  excuse  such 
person  from  testifying  or  such  corporation  producing  its  books  and 
papers,  but  no  person  shall  be  prosecuted  or  subjected  to  any  pen- 
alty or  forfeiture  for  or  on  account  of  any  transaction,  matter,  or 
thing  concerning  which  he  may  testify  or  produce  evidence  or  in- 
formation, documentary  or  otherwise  in  such  proceeding:  Provided, 
That  the  provisions  of  an  Act  entitled  "An  Act  to  expedite  the 
hearing  and  determination  of  suits  in  equity  pending  or  hereafter 
brought  under  the  Act  of  July  second,  eighteen  hundred  and  ninety, 
entitled  "An  Act  to  protect  trade  and  commerce  against  unlawful 
restraints  and  monopolies,'  'An  Act  to  regulate  commerce,'  approved 
February  fourth,  eighteen  hundred  and  eighty-seven,  or  any  other 
Acts  having  a  like  purpose  that  may  be  hereafter  enacted,  approved 
February  eleventh,  nineteen  hundred  and  three,  shall  apply  to  any 
case  prosecuted  under  the  direction  of  the  Attorney-General  in  the 
name  of  the  Interstate  Commerce  Commission." 

Sec.  3.  That  no  carrier  engaged  in  interstate  commerce  shall, 
directly  or  indirectly,  by  any  special  rate,  rebate,  drawback,  or  other 
device,  charge,  demand,  collect,  or  receive  from  any  person  a  greater 
or  less  compensation  for  interstate  transportation  of  passengers  than 
it  charges,  demands,  collects,  or  receives  from  any  other  person 
for  a  like  service.  And  any  carrier  violating  this  provision  shall 
be  deemed  guilty  of  unjust  discrimination  and  shall  for  each  of- 
fense pay  to  the  United  States  a  penalty  of  not  less  than  one 
hundred  nor  more  than  two  thousand  dollars:  Provided,  That 
nothing  herein  shall  prevent  the  free  carriage  of  destitute  or  indi- 
gent persons,  or  the  issuance  of  mileage  or  excursion  passenger  tick- 
ets, or  prevent  such  carriers  from  giving  free  or  reduced  trans- 
portation to  ministers  of  religion,  or  to  the  inmates  of  hospitals, 
eleemosynary  and  charitable  institutions,  or  to  prevent  any  such 
carrier  from  giving  free  transportation  over  its  own  lines  to  any 
of  its  officers,  agents,  employees,  attorneys,  stockholders,  or  directors, 
or  to  the  families  of  its  employees. 

Sec.  4.  That  nothing  in  the  Act  to  regulate  commerce,  approved 
February  fourth,  eighteen  hundred  and  eighty-seven,  or  in  the  Act 
to  protect  trade  and  commerce  against  unlawful  restraints  and 
monopolies,  approved  July  second,  eighteen  hundred  and  ninety,  or 
in  any  Act  amendatory  of  either  of  said  Acts,  shall  hereafter  apply 
to  the  establishment  of  rates  or  the  changing  or  publication  of 
the  same  with  respect  to  foreign  commerce  if  carried  in  ships  of 
American  registry;  or  shall  prohibit  any  necessary  or  reasonable 
act,  association,  or  agreement  with  respect  to  interstate  transporta- 
tion that  is  not  in  unreasonable  restraint  of  trade  or  commerce 
with  foreign  nations  or  amonng  the  several  states;  or  shall  here- 
after authorize  forfeiture  of  property  as  punishment  for  any  viola- 
tion of  such  Acts. 

Sec.  5.  That  it  shall  be  unlawful  to  transport  foreign  commerce 
that  has  been  imported,  or  that  is  designed  for  export,  at  a  less 
rate  than  is  charged  between  the  same  points  for  the  transporta- 
tion of  domestic  interstate  commerce  of  like  character  unless  carried 
in  ships  of  American  registry. 

Sec.  6.  That  the  Interstate  Commerce  Commission  is  hereby 
authorized  and  empowered  to  appoint  such  inspectors  and  adopt 
such  other  means  as  may  be  necessary  to  ascertain  what  foreign 
commerce  is  carried  in  ships  of  American  registry  and  on  that  ac- 
count entitled  to  the  benefits  of  the  provisions  applicable  thereto  of 
sections  four  and  five  of  this  Act. 

Sec.  7.  That  all  laws  and  parts  of  laws  inconsistent  with  the 
provisions  of  this  Act  are  hereby  repealed,  and  this  Act  shall  take 
effect  from  and  after  its  passage. 


Mr.  Wallace  Before  the  Panama  Board. 

While  the  proceedings  of  the  meeting  of  the  Consulting  Board 
of  Engineers  for  the  Panama  Canal,  held  on  Friday.  November 
3,  when  Mr.  John  F.  Wallace,  former  Chief  Engineer  of  the  Isthmian 
Canal,  appeared  before  the  board,  have  not  been  published,  it  is 
understood  that  Mr.  Wallace  strongly  recommended  the  construc- 
tion of  a  sea-level  canal  on  the  general  plan  outlined  in  his  official 
report  of  Feb.  1,  1905. 

Mr.  Wallace,  in  response  to  the  invitation  of  the  board,  had 
previously  submitted  for  its  consideration  a  series  of  notes  cover- 
ing technical  studies,  the  advantages  and  disadvantages  of  various 
suggested  plans,  including  the  sea-level  multilock  and  intermediate 
lake  projects,  and  a  very  complete  analysis  of  the  cost  records 
as  shown  by  the  experimental  and  other  work  conducted  on  the 
Isthmus  under  his  administration  as  Chief  Engineer,  from  July 
1,   1904,   to  June   30,   1905.     He   also   suggested   general    plans   and 
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methods  of  construction  and  presented  estimates  of  unit  costs  and 
time  required  to  complete  the  excavating  and  other  classes  of  work. 
The  facts  and  recommendations  contained  in  these  notes  had  al- 
ready been  read  to  the  members  of  the  board,  and  formed  the  basis 
of  Mr.  Wallace's  examination  Friday  afternoon. 

Mr.  Wallace  stated  that  he  strongly  advocated  the  sea-level 
project,  as  in  the  consideration  of  designs  for  transportation  routes 
a  straight  and  level  line  was  the  most  desirable,  and  in  his  opinion, 
there  were  no  obstacles  to  be  overcome  except  such  as  could  be 
measured  by  time  and  cost,  and  the  estimates  laid  before  the  board 
by  him  developed  the  fact  that  such  a  project  could  be  completed 
at  a  reasonable  cost  to  the  American  people,  the  saving  in  the 
maintenance  and  operating  expenses  of  the  sea-level  over  any  other 
plan  being  a  large  offset  to  the  increased  interest  on  the  greater 
cost  of  construction. 

As  to  time,  Mr.  Wallace  considered  as  a  very  conservative  esti- 
mate that  in  eight  years  from  Jan.  1,  1906,  the  canal  could  be 
opened  to  navigation  and  completed  in  ten  years — at  most  twelve. 
This  conclusion  was  based  on  the  length  of  time  required  to  ex- 
cavate the  divide,  or  what  is  known  as  the  Culebra  cut,  or  central 
section  of  the  canal,  where  there  is  concentrated  within  a  stretch 
of  from  five  to  eight  miles  100.000,000  cu.  yds.  of  material  of 
approximately  one-half  the  total  amount  of  excavation  necessary 
for  a  sea-level  canal,  which  will  have  to  be  removed — it  being  safe 
to  assume  that  all  other  excavating  and  auxiliary  work  can  easily 
be  completed  in  a  much  shorter  period  than  that  required  for  the 
central  excavation. 

The  method  of  excavation  suggested  by  Mr.  Wallace  for  the 
Culebra  cut  consists  of  the  installation  of  modern  American  steam 
shovels  at  the  rate  of  24  each  year  (there  being  10  already  em- 
ployed on  the  work)  until  at  least  S2  shovels  are  installed  and  con- 
stantly at  work  on  this  central  five  mile  section.  While  the  theo- 
retical capacity  of  the  steam  shovel  is  in  the  neighborhood  of 
4.000  cu.  yds.  per  day,  in  his  calculation  as  to  time,  Mr.  Wallace, 
from  his  experience  on  the  Isthmus  and  his  knowledge  of  condi- 
tions both  in  this  country  and  there,  estimates  the  average  daily 
capacity  of  each  steam  shovel,  with  proper  train  service  to  haul 
away  the  spoils,  at  800  cu.  yds.,  which  would  admit  of  the  excava- 
tion of  practically  111,000.000  cu.  yds.  of  material  within  the  above 
mentioned  period  of  eight  years,  with  an  average  of  only  21  working 
days  to  the  month,  and  without  taking  into  consideration  the  prac- 
ticability of  night  or  extra  shifts. 

To  properly  install  these  steam  shovels,  Mr.  Wallace  recom- 
mends the  terrace  plan  of  excavation,  with  horizontal  spacing  of 
25  ft.  and  a  perpendicular  face  of  about  2S  ft.,  by  cutting  down 
with  a  series  of  terraces  and  sinking  the  central  portion  of  the 
excavation  to  the  maximum  depth  as  soon  as  possible.  This  method 
permits  of  obtaining  the  ultimate  grade  for  a  sea-level  canal  with 
a  great  deal  less  excavation  than  the  entire  canal  section  would 
call  for — approximately  25  to  35  per  cent,  less,  according  to  the 
desired  bottom  width  of  the  temporary  section — leaving  the  widen- 
ing to  be  done  after  the  canal  is  opened  for  traffic.  Mr.  Wallace, 
in  this  connection,  called  particular  attention  to  the  necessity  for 
proper  track  facilities  and  dumping  grounds,  as  the  capacity  of 
the  steam  shovel  was  practically  dependent  upon  the  rapidity  with 
which  it  was  supplied  with  empty  cars  and  the  loaded  ones  re- 
moved. His  plans  provided  for  four  distinct  main  track  railroad 
systems  \leading  from  the  cut,  two  at  each  end  of  the  central  excava- 
tion and  one  on  each  side  of  the  canal  axis,  to  consist  of  at  least 
two  main  running  tracks  with  the  Panama  Railroad  as  a  base: 
with  a  greater  amount  of  the  excavated  material  going  to  spoil 
banks  on  the  flats  between  Miraflores  and  La  Boca  on  the  Pacific 
side,  and  a  portion  to  the  Gamboa  dam  site  for  construction  pur- 
poses and  other  dumping  grounds  between  the  canal  axis  and 
the  foot  hills.  He  estimated  that  each  steam  shovel  would  require 
about  three  miles  of  track,  making  approximately  250  miles  of  track 
for  the  Culebra  section  alone, 

Mr,  Wallace  also  recommended  building  the  Gamboa  dam  in 
connection  with  a  sea-level  or  any  plan  adopted  with  a  summit 
level  of  not  to  exceed  60  ft.  He  strongly  advised  against  building 
any  dam  on  alluvial  formations  or  where  it  could  not  be  founded 
on  bedrock  or  an  impervious  curtain  wall  constructed  thereto.  He 
was  likewise  opposed  to  building  any  high  dam,  the  destructiou  of 
which  would  prevent  the  operation  of  the  canal  until  it  was  re- 
placed. 

As  to  costs,  Mr,  Wallace,  both  in  his  notes  and  in  the  hearing 
before  the  board,  carefully  analyzed  the  various  items  of  mining, 
excavating,  and  loading,  maintenance  of  tracks,  transportation, 
dumps,  general  expense,  and  arbitraries  to  cover  plant,  which  go 
to  make  up  the  unit  cost  of  excavation.  He  gave  to  the  board 
the  result  of  his  experimental  work  with  the  old  French  machinery, 
rails,  engines  and  car  equipment,  which  were  unsuited  to  economical 
and  eflicient  prosecution  of  the  work,  the  only  modern  part  of  the 
plant  being  the  few  American  steam  shovels  installed  after  Novem- 
ber, 1904.  The  figures  submitted  showed  a  maximum  output  for 
the  month  of  March  (part  of  the  dry  season),  1905,  of  133,000 
cu.   yds.   at  a   minimum   cost   of  43    cents  per  yard.     On   the   data 


obtained  from  this  experimental  work,  conducted  with  inexperienced 
labor  and  with  old  appliances  and  equipment,  and  in  the  light 
of  his  experience  on  similar  work  in  the  United  States  with  modern 
plants,  Mr,  Wallace  reached  the  conclusion  that  the  unit  cost  of 
the  Culebra  excavation,  with  the  use  of  modern  machinery  and 
equipment,  and  proper  methods  and  supervision,  should  not  ex- 
ceed 50  cents  per  cubic  yard;  or  with  20  per  cent,  added  for  con- 
tingencies, making  a  total  conservative  estimate  of  60  cents  per 
cubic  yard  of  material  excavated, 

Mr.  Wallace  took  occasion  to  invite  especial  attention  to  the 
fact  that  his  estimates  both  as  to  time  and  cost  were  predicated 
on  the  assumption  that  the  work  would  be  conducted  in  an  efficient, 
vigorous  and  up-to-date  manner,  and  that  existing  governmental 
methods,  which  are  responsible  for  innumerable  delays  and  diflicul- 
ties  would  be  so  modified  as  to  permit  of  the  prosecution  of  the 
work  with  the  same  expediency,  economy  and  competent  personnel, 
required  and  found  in  all  great  undertakings  not  under  govern- 
mental control. 

Mr.  Wallace  also  gave  careful  consideration  to  and  placed  at 
the  disposal  of  the  board  his  information  and  views  concerning  the 
treatment  of  other  portions  of  the  work,  including  the  harbors 
at  Colon  and  Panama,  the  construction  of  dams  and  locks  and 
the  sea-level  portions  of  the  canal.  He  expressed  the  hope  that 
if  the  board  failed  to  recommend  the  adoption  of  the  sea-level 
project,  no  plan  should  be  considered  by  it  that  would  interfere 
with  the  ultimate  accomplishment  of  this  desirable  object. 

It  seems  that  the  information  heretofore  obtained  from  the 
engineers  who  had  either  been  connected  with  the  work  but  a 
short  time  or  were  familiar  with  only  some  detail  of  it.  was  not 
sufficient  to  enable  the  board  to  arrive  at  correct  conclusions,  but 
the  data  on  record,  reviewed  and  explained  by  Mr,  Wallace,  who 
had  been  closely  connected  with  all  parts  of  the  work  and  had 
planned  and  carried  out  the  various  investigations  on  the  Isthmus, 
will  no  doubt  prove  of  invaluable  assistance  to  the  members  of 
the  Consulting  Board  in  determining  the  facts  and  in  formulating 
their  recommendations  for  the  canal  project  as  a  whole.  It  is  the 
consensus  of  opinion  that  the  presentation  of  the  case  by  Mr,  Wal- 
lace made  a  very  deep  impression  on  the  individual  members  of 
the  board,  and  as  it  is  understood  that  he  declined  to  appear  be- 
fore the  board  until  assured  that  it  was  agreeable  to  Secretary 
Taft,  it  is  interesting  to  note  that  at  the  conclusion  of  the  hear- 
ing not  only  was  the  motion  made  to  thank  Mr.  Wallace  for  the 
papers  he  had  submitted  and  for  the  able  way  in  which  he  had 
informed  the  board  of  his  views  on  the  subject,  but  the  foreign 
members  went  so  far  as  to  say  that  the  members  of  the  board 
who  were  strangers  in  this  country  were  especially  indebted  to 
Mr.  Wallace  for  the  trouble  he  had  taken  for  the  free,  frank 
manner  in  which  he  had  laid  his  acquaintance  of  the  situation 
before  them.  This  sentiment  was  warmly  subscribed  to  by  all 
the  members  present,  and  the  vote  of  thanks  was  pronoimced  the 
unanimous  action  of  the  board  and  made  a  part  of  its  proceedings. 
Mr.  Wallace  then  expressed  his  appreciation  of  the  kindness  with 
which  he  had  been  treated. 

As  an  incident  of  the  invitation  to  Mr.  Wallace  to  appear  be- 
fore the  board,  it  may  be  mentioned  that  he  declined  to  accept 
any  compensation  for  his  professional  services,  being  perfectly 
willing  to  give  the  administration  the  benefit  of  his  experience  and 
knowledge  without  remuneration.  It  is  thought  by  those  in  a  posi- 
tion to  know  that  the  Secretary  of  War  and  Administration  are 
more  kindly  disposed  toward  Mr.  Wallace,  and  while  there  is  an 
impression  that  if  he  had  been  less  abrupt  in  his  presentation  of 
his  matter  to  the  Secretary  last  June  the  misunderstanding  which 
occurred  at  that  time  might  have  been  avoided,  the  indications  now 
are  that  the  incident  will  be  closed  with  a  more  friendly  feeling 
existing  between  the  parties  concerned. 


Terminals  of  the  Manhattan   Bridge. 


The  earliest  designs  for  a  bridge  across  the  East  river  at  the 
site  of  the  Manhattan  bridge  provided  for  a  central  and  unob- 
structed roadway  in  the  middle  of  the  bridge  and  in  continuation 
of  an  extension  of  Flatbush  avenue,  and  this  has  been  persistently 
adhered  to  in  all  subsequent  plans  for  the  bridge.  The  width  of 
the  bridge  was  made  120  ft.,  including  a  central  roadway  35  ft. 
wide,  two  spaces,  one  on  each  side  of  this  roadway,  for  railroad 
tracks,  these  tracks  to  be  placed  in  two  stories,  one  above  the  other, 
and  two  sidewalks  for  pedestrians,  one  on  each  side  of  the  bridge. 

It  was  originally  intended  to  use  the  two  tracks  on  the  lower 
or  roadway  floor  for  trolley  cars  alone,  and  the  two  tracks  on  the 
upper  floor  for  elevated  ti-ains  alone.  It  has  since  developed  that 
the  elevated  tracks  may  not  be  extended  beyond  the  terminals  in 
Manhattan,  and  a  subway  route  has  been  laid  out  by  the  Rapid 
Transit  Railroad  Commission  through  the  Flatbush  avenue  exten- 
sion, over  the  Manhattan  bridge  and  through  Canal  street  in  Man- 
hattan. The  subway  tracks  can  only  be  carried  on  the  bridge  with 
a  grade  of  5   per  cent,  at  the  terminals,   and  these  tracks  on  the 
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bridge  must  occupy  a  portion  of  the  lower  floor  on  the  bridge  since 
the  grades  to  reach  the  upper  floor  would  be  prohibitory.  The 
space  ou  the  bridge  has  therefore  been  divided  as  follow.s: 

1.  A  central  roadway  35  ft.  wide. 

2.  Two  footwalks,  each  12  ft.  wide,  on  the  north  and  south  sides 
of  the  bridge.        , 

3.  A  double  track  subway  line  on  the  north  tracks  of  the  main 
floor  for  the  Manhattan  bridge  route  of  the  Rapid  Transit  Com- 
mission. 

4.  A  double  track  trolley  line  on  the  south  tracks  of  the  main 
floor  for  Brooklyn  trolley  cars  running  to  the  Manhattan  terminal. 

5.  A  double  track  trolley  line  on  the  north  tracks  of  the  upper 
floor  for  Manhattan  trolley  cars  running  to  the  Brooklyn  terminal. 

6.  A  double  track  elevated  railroad  line  on  the  south  tracks 
of  the  upper  floor  for  Brooklyn  elevated  railroad  trains  running  to 
the  Manhattan  terminal. 

The  plans  have  been  worked  out  as  to  lines  and  grades  so  as  to 
furnish: 

(a)  A  central  unobstructed  roadway  across  the  bridge. 

(b)  Connections  as  above  outlined  for  subways,  surface  and 
elevated  railways. 

(c)  Provision  for  the  pedestrians  crossing  on  the  outside  foot- 
walks,  which  footwalks  will  terminate  generally  on  the  lateral 
streets  and  keep  the  pedestrians  entirely  away  from  the  car  and 
vehicular  traffic. 

The  general  idea  of  both  the  terminals  is  the  same;  to  furnish 
masonry  walls  enclosing  the  terminals,  bounded  in  Manhattan 
by  the  Bowery,  Bayard  street,  Forsyth  street  and  Canal  street,  and 
in  Brooklyn  by  Nassau  street.  Bridge  street.  Sands  street  and  Jay 
street. 

The  terminal  building  on  the  Manhattan  side,  which  is  on 
Bayard  street  and  the  end  on  the  Bowery,  will  furnish  on  the 
ground  floor  an  assembly  room  for  persons  about  to  take  trains  over 
the  bridge,  on  the  second  floor  10  terminal  loops  for  Brooklyn  trolley 
cars,  and  on  the  third  floor  at  least  four  tracks  and  five  platforms 
for  the  elevated  trains  from  Brooklyn. 

The  terminal   building  on  the  Brooklyn  side,  with   its  end   on 


principal  features  in  which  the  railroad  company's  new  rules  differ 
from  its  old  ones  are  as  follows: 

Shipments  made  by  the  United  States  Government  will  be 
accepted  on  a  suitable  certificate  of  an  army  or  navy  officer. 

No  limit  is  prescribed  as  to  the  quantity  of  explosives  affected 
by  the  rules,  or  as  to  the  day  of  the  week  on  which  shipments  will 
be  accepted. 

The  rule  specifying  the  kind  of  cars  says  that  steel  underframe 
box  cars  of  at  least  30  tons  capacity  are  •'recommended."  This  is 
the  language  of  the  A.  R.  A.  rules;  in  a  railroad  circular  it  seems 
to  indicate  that  the  decision  as  to  whether  or  not  a  car  is  large 
enough  or  strong  enough  is  to  be  made,  not  by  a  general  officer  but 
by  the  station  agent.  Full  copies  are  given  of  the  forms  for  the 
manufacturer's  certificate  as  to  method  of  packing,  the  shipper's  cer- 
tificate that  the  explosives  are  in  the  original  packages,  the  United 
States  Government  certificate,  and  the  certificate  of  the  inspection 
of  the  car.  The  last  is  to  be  signed  both  by  the  agent  or  car  in- 
spector and  by  the  shipper.  Conductors  must  indicate  on  their  re- 
ports to  the  car  record  office  the  position  in  their  train  of  cars 
carrying  explosives.  The  agent  must  deliver  a  special  form  to  the 
conductor  with  the  card  waybill  of  each  such  car  and  every  con- 
ductor, yardmaster,  or  agent,  handling  such  a  car  must  receipt  for 
it  on  the  proper  form. 

The  limit  of  one  car  to  a  train  is  abrogated;  there  may  be  three 
cars,  with  five  other  cars  between  each  two  containing  explosives. 
The  requirement  that  two-thirds  of  the  cars  in  the  train  shall  be 
air-braked  is  omitted,  as  also  the  rule  limiting  the  length  of  the 
train  to  30  ears. 


New  C.  P.  R.  Steamers. 


On  Nov.  1,  the  "Empress  of  Britain"  was  launched  from  the 
Fairfield  yards.  Glasgow,  and  will  be  followed,  in  January  by  a 
sister  ship,  the  "Empress  of  Ireland."  These  two  vessels  are  to 
be  used  by  the  Canadian  Pacific  for  a  fast  passenger  and  mail 
service  from  Liverpool  to  Quebec  and  Montreal,  in  the  summer 
months,   and   to   Halifax   and   St.   John   in   the   winter.     They  have 


New   C.   P.    R.   Steamer,    Empress   of   Britain. 


Bridge  street  and  its  side  on  Sands  street,  will  furnish  five  terminal 
loops  for  trolley  cars  from  Manhattan. 

The  Brooklyn  trolley  lines  may  approach  the  bridge  either 
through  the  Fiatbush  avenue  extension  or  through  Jay  street,  and 
pass  along  Jay  street  to  the  bridge.  The  elevated  trains  from  Brook- 
lyn will  pass  through  Jay  street  or  private  property  to  the  bridge 
terminal  and  pass  on  an  upper  level  over  the  trolley  tracks  along 
Jay  street  to  the  bridge. 

The  entire  terminals  have  been  worked  out  with  a  view  to 
appropriate  architectural  treatment,  and  will,  it  is  believed,  present 
in  their  open  spaces  and  the  architectural  treatment  of  the  build- 
ings thereon  ornamental  as  well  as  convenient  terminals  to  the 
bridge. 


Transportation   of   Explosives  on   the    Pennsylvania. 


The  Superintendent  of  Freight  Transportation  of  the  Penn- 
sylvania Railroad  has  issued  new  regulations  for  the  transporta- 
tion of  explosives,  the  notice  being  numbered  174C  and  dated  Novem- 
ber 1.  The  new  rules  conform  quite  closely  to  those  recently  ap- 
proved by  the  American  Railway  Association  and  they  differ  con- 
siderably in  form  from  those  issued  by  the  road  three  months  ago. 
and  noticed  in  the  Railroad  Gazette  of  July  14.  page  43.  In  sub- 
stance, however,  the  new  rules  are  very  much  like  the  old.  as  the 
code  reported  by  the  A.  R.  A.  committee  was  based  on  the  same 
genera!  plan  and  theory  and  on  the  same  statement  of  facts.     The 


a  gross  tonnage  of  14,500  tons,  are  570  ft.  over  all  and  tio  ft. 
beam,  and  are  designed  for  a  speed  of  20  knots.  The  accompany- 
ing cut.  from  the  designer's  sketch,  shows  the  general  appearance 
of  the  boats.  In  1903,  the  C.  P.  R.  bought  a  fleet  of  14  steimers 
from  the  Elder-Dempster  Company,  and  has  been  maintaining  a 
regular  service  from  England  to  Canada,  but  this  fleet  is  inferior 
in  speed  and  passenger  accommodations  to  the  best  steamers  of 
the  Allan  Line,  in  the  same  service.  The  newest  Allan  boats,  the 
"Victorian"  and  "Virginian."  are  three-screw  turbines  of  12.500 
tons  and  IS  knot  speed.  The  two  Empress  boats  will  therefore 
be  2.000  tons  heavier  and  two  knots  faster  than  the  Allan  steamers, 
although  they  will  be  driven  by  reciprocating  engines.  They  are 
scheduled  to  make  the  run  from  Liverpool  to  Montreal  in  six  days. 
The  cost  of  the  C.  P.  R.  boats  will  be  approximately  $2,000,000 
each,  and  they  will  have  accommodations  for  300  first  class.  350 
second  class  and  1,000  steerage  passengers.  They  will  complete 
the  link  of  first  class  carriers  to  the  far  East  under  the  C.  P.  R.  • 
flag,  since  the  company  has  despatched  the  Empress  of  China.  Em- 
press of  Japan  and  Empress  of  India  from  Vancouver  to  China 
and  Japan  for  about  20  years,  but  has  heretofore  not  been  repre- 
sented on  the  Atlantic  by  fast  vessels.  The  beauties  of  the  St. 
Lawrence  route  to  Europe  have  been  little  known  by  Americans,  be- 
cause, until  the  Allan  Line  built  the  "Bavarian"  and  the  "Tunisian," 
several  years  ago,  there  were  no  really  good  steamers  in  the  service. 
The  land-to-land  distance.  Straits  of  Belle  Isle  to  County  Donegal, 
is   less   than    l.TOO    miles,    so   that    the   new   boats   will    be   out   of 
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sight  of  land  for  only  four  days,  in  making  the  passage.  It  is 
reasonable  to  expect  that  they  will  attract  a  large  and  profitable 
passenger  business,  besides  the  grain  and  other  freight  that  already 
moves  by  this  route.  Who  the  Empresses  of  Britain  and  Ireland 
are.  in  real  life,  the  company  does  not  state. 


Early    Experiments   with    Smoke-Consuming    Fire-Boxes    on 
American    Locomotives. 


BY  C.   H.    CARtTHERS. 

Until  the  latter  part  of  1859.  wood  was  the  only  fuel  used  on 
American  passenger  locomotives,  and  on  a  large  number  of  those 
used  in  freight  traffic,  except  on  a  few  lines  where  anthracite  coal 
was  easily  obtained. 

Bituminous  coal  was  used  in  a  goodly  number  of  the  freight 
engines,  but  no  effort  appears  to  have  been  made  previous  to  the 
year  named,  to  handle  it  either  in  an  economical  or  a  cleanly 
manner.  All  that  w-as  required  of  a  fire- 
man was  the  physical  qualifications  neces-  A 
sary  to  shovel  in  the  coal  and  "keep  her 
hot":  Hence  these  engines  using  bitum- 
inous coal  usually  rolled  along  with  a 
dense  cloud  of  smoke  and  cinders  pour- 
ing from  the  huge  balloon  stacks  and 
spreading  out  over  the  fields  and  forests. 
If  occasional  breakdowns  occurred  to  the 
wood-burners  and  necessitated  the  use  of 
one  of  these  lampblack  factories  to  take 
a  passenger  train  to  the  end  of  its  run. 
this  same  black  cloud  of  smoke  and  cin- 
ders bestowed  its  atoms  liberally  through 
the  doors  and  windows  upon  the  pas- 
sengers and  the  crew  and  produced  much 
coughing  and  sneezing  as  the  grumbling 
occupants  wiped  the  grimy  streaks  from 
off  their  faces  and  made  "remarks"  about 
the  coal-burner.  If  an  idea  of  using  such 
fuel  regularly  in  a  passenger  engine  had 
ever  presented  itself  to  a  railroad  official. 

these  occasional  experiences  no  doubt  retired  ii  very  promptly,  for 
just  at  that  time  the  spirit  which  was  in  George  Stephenson  to 
"mak'  it  wark,"  did  not  seem  to  possess  American  railroad  men 
to  a  very  great  extent.  Wood,  however,  was  becoming  scarcer  and 
costlier,  and  the  many  advantages  of  bituminous  coal  as  a  fuel 
were  becoming  apparent,  even  under  the  careless  manner  in  which 


writer's  notice,  were  made  by  the  Pennsylvania  Railroad  Company 
in  1857  with  two  freight  engines.  One  of  these  was  a  4-6-0  with 
Phleger's  patent  boiler,  built  by  R.  Norris  &  Son  in  that  year, 
and  run  by  the  company  on  a  trial  of  30  days  and  then  returned 
to  the  builders.  The  other  was  a  Baldwin  freight  engine,  4-6-0, 
which  had  just  been  rebuilt  at  the  Altoona  shops. 

The  Phleger  boiler  of  the  Norris  engine,  as  will  be  observed 
by  reference  to  the  drawing,  had  tie  entire  barrel  filled  with  flues, 
and  surmounted  by  a  semi-circular  casing  containing  the-  dry- 
pipe  and  forming  an  additional  steam  space.  The  drypipe  entered 
the  wagontop  at  the  union  of  the  latter  and  the  casing  named, 
and  passed  thence  in  the  usual  manner  to  the  dome.  At  the  front 
end,  it  left  the  casing  and  was  divided  into  two  parts,  which 
were  wrapped  with  an  non-conducting  substance  and  carried  around 
the  outside  of  the  boiler  to  the  steam  chests.  The  firebox  was  long 
and  shallow,  and  the  crownsheet  was  dropped  near  the  front  end 
to  form  a  deflector  by  means  of  which  the  smoke  and  gases  were 
kept   longer    in    contact   with   the   flame;    and    a  peculiar   form   of 


Fig,    2 — Gill    &    Co.'s   Coal-Burning    Firebox,    1859, 

it  was  used;    so  that   some  of  the  more  progressive  men  who  did 
their  work  upon  the  idea  given  in  Tennyson's  verse: 
"I  hold  it  truth  with  him  who  sings 
To  one  clear  h;irp  in  divers  tones. 
That    men   may   rise  on    stepping-stones 
Of  their  dead  selves    to  higher  things  :" 

began  to  see  not  only  a  possibility  of  lessening  the  density  of 
these  objectionable  clouds  of  smoke  and  cinders,  but  of  making 
them  an  efficient  factor  in  the  economical  production  of  steam. 
These  convictions  were  probably  further  strengthened  when  this 
inky  mass  at  times  ignited  at  the  top  of  the  stack  and  streamed 
aloft  in  a  plum^  of  lurid  flame. 

The  earliest  attempts  to  properly  consume  the  smoke  and  gases 
of  bituminous  coal  in  locomotive  fireboxes   which  came   under  the 


Fig.   1 — The   Phleger   Boiler. 
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water   grate   and   bridge-wall   was   used   which,   with   the   deflector, 
formed   the   front   part  of  the   firebox   into  a  combustion   chamber. 
The  rear  of  the  firebox   was   closed,  by  two   fire-doors  which  were 
supposed   to   be  used  alternately  in   firing.     This  boiler  was   24  ft. 
long  over   all.   and   reveals  the   germs   of   features  which   have   de- 
veloped   in    a    type    of   boiler    quite    popular   at    the    present    time, 
such   as   the   use   of   a   large   number   of 
tubes,   ample    steam   space   at   the   dome, 
sloping  firebox  casing,  and   shallow   fire- 
space  with  its  accompanying  advantage  of 
enabling  the  entire   firebox  to  be  placed 
above  the  frames.      The  sipokestack  was 
straight    and     without    spark     arresters. 
The    drawing   accompanying   this   article 
was  not   made   from   the  engine   used   on 
the  P.  R.  R.  but  from  a  somewhat  smaller 
one   which   contained   the    same   arrange- 
ment of  parts,  except  that  a  straight  dome 
30  in.  in  diameter  was  used  on  the  Penn- 
sylvania  engine.     This   engine   was   pur- 
chased   by   the    company    soon   after   the 
trial  mentioned,  and  was  numbered  210. 
by  which  it  will  be  designated  in  the  re- 
mainder of  this  article. 

The  other  engine  was  No.  120,  and 
had  a  long  firebox  with  a  shallow  fire- 
space,  sloping  crown  and  roof  sheets,  and 
had  the  rear  of  the  furnace  closed  by  four 
doors  somewhat  after  the  manner  of  the 
original  Ross  Winans  "Camel"  engine. 
An  arch  of  fire-brick  similar  to  that  now 
used  on  locomotives  was  placed  in  the 
firebox,  and  no  combustion  chamber  was 
used.  The  stack  of  this  engine  was  also 
straight  and  without  spark  arresters. 

In  the  annual  report  of  the  company  for  the  year  1857,  the 
Master  Mechanic  states  that  experiments  with  this  engine  show 
a  saving  in  fuel  of  fully  30  per  cent,  below  other  engines  of  the 
class,  and  that  the  combustion  is  almost  perfect  and  the  annoy- 
ance from  sparks  and  smoke  almost  obliterated.  No  especial  men- 
tion is  made  of  the  results  from  the  Phleger  engine.  In  the  re- 
port for  the  following  year,  however,  he  mentions  that  in  addi- 
tion to  these  two  engines  two  more  have  been  prepared  for  the 
better  consumption  of  fuel  and  smoke — one.  No.  190.  having  the 
Dimpfel  boiler,  and  the  other.  No.  206.  having  Gill  &  Co.'s  patent 
firebox,  and  that  these  engines  would  all  be  put  in  order  to  undergo 
a  thorough  trial  at  an  early  date. 
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This  trial  began  soon  after  and  was  conducted  by  W.  J.  Palmer. 
Esq.,  of  the  mechanical  department  of  the  company.  The  Master 
of  Machinery,  in  his  report  for  1S59.  referring  to  these  experiments, 
states  that  the  results  have  been  very  satisfactory,  and  adds:  "We 
are  now  satisfied  that  our  rich  bituminous  coal  can  be  used  for  all 
passenger  and  freight  trains  with  great  economy,  and  the  smoke 
and  gases  heretofore  so  objectionable  can  be  consumed  in  so  com- 
plete a  manner  as  to  render  the  working  in  every  respect  more 
satisfactory  than   we  have  ever  obtained  from  the  use  of  wood." 

In  addition  to  the  engines  already  named,  there  had  been  added 
to   the    number   set  apart   for  these   experiments.   No.    ItXj,   a   Lan- 


The  following  table  furnishes  the  sizes  of  the   principal   parts 
of  the  engines  used  in  these  experiments. 


Cylinders. 

D 

■Ivers. 

, Weiglit — -^ 

Total 
cost  per 
100  miles 

engine. 

Diam.  Strolte.     Xo 

Diam. 

lbs. 

lbs. 

51 

19  in.  22-in 

.s 

43  in. 

61,700 

61,700 

$22.38 

120 

19  in.  22-in 

(; 

48  in. 

70,000 

.^.^.000 

8.64 

136 

17  in.  22-in 

4 

.")6  in. 

64,;>50 

40,8.iO 

9.58 

156 

1.=;  in.  2-l-in 

4 

66  in. 

63,000 

40,500 

15.34 

160 

16  in.   20in 

4 

66  in. 

."1.1,200 

33,200 

9.09 

100 

18  in.   22-in 

4 

.-)4  In. 

61,000 

36.900 

11.86 

200 

19  in.   22-in 

6 

48  in. 

64.000 

49.000 

6.47 

210 

16  in.  24-in 

G 

48  in. 

64,700 

4.'-., 745 

9.86 

Fig.  3 — Dimpfel's  Coal-Burning    Boiler. 

ISO  iuhes,  1  Vi-'".  outside  diameter. 
caster  Locomotive  Works  4-4-0  passenger  engine  rebuilt  at  Altoona 
with  Gill  &  Company's  firebox;  No.  156,  a  new  Baldwin  4-4-0  pas- 
senger engine  with  Smith's  patent  boiler;  No.  136.  a  Baldwin  44-0 
freight  engine:  and  No.  51,  a  0-8-0  Ross  Winaus'  "Camel."  This 
latter  engine  possessed  no  distinctive  features  for  smoke-consuming 
aside  from  a  long,  deep  firebox,  and  its  use  in  the  tests  was  prob- 
ably more  for  purposes  of  comparison,  al- 
though the  results  obtained  froi^  it  were 
fair.  It  retained  the  odd  Winans'  stack 
with  the  surmounting  square  cinder  box 
from  which  was  suspended  a  long,  cylin- 
drical receptacle  of  the  same  diameter  as 
the  vertical  part  of  the  stack.  The  re- 
port referred  to  adds,  "I  am  so  well  satis- 
fied that  the  true  secret  of  consuming 
smoke  has  been  discovered  and  rendered 
practicable  by  the  different  inventors,  that 
I  have  no  hesitation  in  recommending  the 
alteration  of  all  wood-burning  engines  as 
fast  as  circumstances  will  permit,"  and  in 
the  same  report  reference  is  made  to  the 
performance  of  passenger  engine  No.  166 
as  follows:  "Passenger  engine  No.  166 
has  been  furnished  with  Gill  &  Co.'s  im- 
provement, and  upon  a  recent  trip  over 
the  western  (now  called  the  Pittsburg) 
division  with  the  express  passenger  train 
(note  the  word  'the'll,  she  was  found 
to  work  clean,  and  caused  less  annoyance 
to  passengers  by  sparks  and  smoke  than 
is  done  by  the  regular  wood-burning  en- 
gines. Consumption  of  coal  for  the  round 
trip  was  6,736  lbs.,  or  say  28y,.,  lbs.  to 
the  mile  run  over  the  heaviest  portion 
of  our  line." 

He  adds,  however.  "The  plan  of  Messrs.  Gill  &  Co.  includes 
a  'combustion  chmaber.'  and  this  would  necessarily  involve  consid- 
erable change  in  the  present  boilers.  I  think  we  can  succeed  in 
getting  rid  of  the  smoke  sufficiently  to  prevent  its  being  objection- 
able to  passengers,  without  a  combustion  chamber  (until  the  en- 
gines now  in  service  require  general  repairs  I  at  a  trifling  ex- 
pense per  engine,  combustion  chambers  to  be  put  in  when  renewals 
of  fireboxes  become  necessary.  We  are  now  trying  a  firebrick  de- 
flector, forming  an  air  chamber  on  the  principle  of  Gill  &  Co.'s 
improvement,  at  the  suggestion  of  W.  J.  Palmer,  Esq.  The  results 
so  far  have  been  highly  encouraging." 


The  great  variation  in  the  cost  per  100  miles  run  is  owing 
to  the  fact  that  in  the  case  of  Nos.  120. 
166  and  206,  no  charge  for  repairs  ap- 
pears to  have  been  made;  and  while  this 
has  been  done  in  the  case  of  the  other 
engines,  the  amount  appears  to  have  in 
some  instances  included  other  than  ordi- 
nary road  repairs.  The  experiments  of 
Mr.  Palmer  were  very  carefully  con- 
ducted, all  of  the  coal  and  water  used 
having  been  accurately  measured.  It  Is 
greatly  to  be  regretted  that  my  copy  of 
the  published  report  of  these  tests  has 
vanished  with  the  flight  of  years,  and 
deprives  this  article  of  some  data  which 
might  be  of  more  than  passing  interest. 
However,  the  author  of  the  pamphlet 
writes  that  he  is  still  interested  in  the 
subject  and  may  yet  obtain  me  a  copy. 

Reference  has  already  been  made  to 
the  Gill  &  Co.  firebox.  This  device  was 
patented  on  July  26.  1859,  and  the  patent 
was  numbered  24,867.  The  official  draw- 
ing shows  a  firebox  having  a  deflector, 
a  combustion  chamber,  three  hanging 
bridges,  and  a  peculiar  form  of  water- 
grate.  The  deflector  was  in  the  form  of 
a  letter  U,  having  both  stems  slightly 
curved  in  the  same  direction,  and 
was  hollow,  its  walls  forming  a 
water  space  about  4  in.  deep.  The 
sheets  forming  these  walls  were  united  by  staybolts  and  short  tubes, 
spaced  at  about  the  same  distance  as  the  staybolts  of  the 
firebox.  The  curved  end  of  the  deflector  was  placed  about  15  in. 
in  front  of  the  fire-door,  and  a  similar  distance  below  the  crown- 
sheet.  Its  stems  were  carried  from  that  point,  downward,  at  an 
angle  of  about  30  deg.,  until  the  under  leg  reached  the  mud  ring. 


Fig.   4 — Septimus   Norrls'   Coal-Burning    Boiler. 

and  was  there- attached  to  the  firebox.  The  upper  leg  was  shorter, 
and  only  reached  to  the  throat-sheet,  where  it  also  was  connected 
similarly  to  the  other  stem,  from  which  it  had  been  kept  at  a 
uniform  distance  of  6  in.,  and  this  intervening  space  was  divided 
by  a  baffle  plate  to  produce  a  more  thorough  contact  of  the  gases 
with  the  flame  before  their  entrance  into  the  combustion  chamber. 
This  combustion  chamber  was  a  semi-circular  extension  of  the  fire- 
box for  a  distance  of  about  36  in.  into  the  barrel  of  the  boiler. 
The  front  end  of  the  extension  formed  the  back  tube-sheet.  Be- 
tween the  tube-sheet  and  the  cui-ved  end  of  the  deflector,  the  hang- 
ing  bridges   were    suspended    from    the   crown-sheet;    the    smallest 
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at  the  rear,  and  the  longest  at  the  front  end.  Two  columns,  one 
on  each  side  of  the  firebox  at  the  rear  end,  inside,  united  the  water- 
grate  to  the  crown-sheet,  and  a  smaller  pipe  was  placed  in  each 
of  these  columns,  having  the  lower  end  level  with  the  top  of  the 
grate,  but  curved  at  the  top  and  then  carried  forward  at  a  short 
distance   above   the   crown-sheet   and   terminating  a   few   inches  in 


.  5. — The   Boardman   Boiler. 


front  of  the  combustion  chamber,  at  which  point  it  was  turned 
slightly  downward.  By  means  of  this  arrangement,  a  more  per- 
fect circulation  of  water  was  supposed  to  be  maintained  through  the 
grate  bars. 

In  a  very  economical  use  of  fuel,  an  almost  perfect  consump- 
tion of  smoke,  and  an  absence  of  small  particles  of  dirt,  this  Gill 
type  of  firebox  gave  most  excellent  results,  and  the  Pennsylvania 
Railroad  Company  looked  forward  to  the  final  equipment  of  all 
of  its  locomotives  with  the  improvement.  So  perfectly  was  the 
smoke  consumed,  that  even  when  several  shovelfuUs  of  coal  were 
thrown  into  the  furnace  successively  on  heavy  grades,  only  a  com- 
paratively small  amount  of  smoke  issued  from  the  stack,  and  all 
traces  thereof  vanished  after  the  fourth  or  fifth  exhaust.     Satisfac- 


a  great  extent,   but  owing  to   the   impeded   draught  it   was   found 
that  the  results  were  not  quite  as  good  as  when  the  open  stacks 
were   used,   but   the    traveling    public   was   by   this   time   becoming 
better   accustomed    to   the    use   of   soft    coal    in   passenger   engines, 
and  but  little  complaint,  if  any,  was  made  of  the  smoke.     Consid- 
erable difficulty   had   also  arisen  from   leakage  in  deflectors,  hang- 
ing bridges,  etc..  and  the  result  was  the 
lengthening  of  fireboxes   in  new  engines, 
and     doing    away   with    the    combustion 
chamber  and  hanging  bridges,  while  the 
wrought-iron    deflector    was    replaced    by 
the    familiar    firebrick    arch    which    had 
been  perfected  after  various  experiments. 
The  Phleger  and  the  Uimpiel  boilers 
were  also  changed  to  the  standard  types, 
but  the  manhole,  with  its  cover,  was  al- 
lowed to  remain  in  the  back  head  of  the 
latter,  and  in  the  later  years   of  service 
which  the  engine  rendered  on  the  road, 
proved  a  puzzle  to  the  younger  employees. 
This  Dimpfel  boiler,  as  will  be  seen 
by   the   drawing,    was   of   the   water-tube 
type.     The  flrebox  was  about  of  the  ordi- 
nary   form    except    that    its    front    end 
formed  a  huge  combustion  chamber  which 
reached  to  the  usual  position  of  the  front 
tube-sheet,  and  what  are  the  flues  of  an  ordinary  boiler  were  replaced 
by  water  tubes  which  entered  the  waterspace  at  the  front  end,  and 
were  at  their  back  end.  curved  upward  and  into  the  crown-sheet.    An 
air    pipe    was   carried    from    underneath   the   smoke   arch   into   the 
combustion    chamber,    and    other    air    openings    were    provided    at 
several   points  along  the  barrel,  and  a  manhole  in  the  back  head. 
This  boiler  is  said  to  have  steamed  well  and  to  have  been  a  fair 
smoke  consumer,  but  gave  constant  trouble  on  account  of  leaking 
and  difficulty  in  carrying  water. 


Fig.    6 — Dewrance's   Coal- 
Burning    FIre-Box. 
1846. 


Fig.     9 — Craig's      Coal-Burning 

Boiler. 

Manchester,  SliefpeUl  d-  Lincolnshire  liy. 


tory  as  the  results  were  from  the  standpoints  named,  a  new  source 
of  trouble  developed  after  ,a  large  number  of  the  engines  were 
so  equipped.  Numerous  complaints  coupled  with  claims  for  dam- 
ages from  fires  caused  by  the  large  cinders  thrown  out  from  these 
engines  were  sent  in.  To  insure  the  necessary  draught  in  fireboxes 
so  filled  with  internal  appliances,  no  cones,  netting,  or  other  spark 
arresters  had  been  used,  and  the  stacks  were  perfectly  straight. 
To  overcome  this  later  trouble,  John  P.  Laird,  the  new  Master 
of  Machinery  at  Altoona,  designed'  a  balloon  type  of  stack  con- 
taining a  cone  and  some  netting,  and  substituted  it  for  the  unob- 
structed   straight    stack.     This    obviated    the    trouble    from    fire   to 


Fig.    8 — Beattie's   Coal-Burning    Boiler.    L.    &,  S.    W 


Two  other  types  of  smoke-consuming  boilers  came  out  about 
the  same  time  as  those  already  described,  but  I  have  never  ob- 
tained any  definite  data  as  to  roads  upon  which  they  were  tried 
or  the  results  of  such  trials.  Both  are  shown  in  the  accompanying 
drawings.  One  is  the  Boardman  boiler  in  which  the  barrel  was 
almost  filled  with  a  combustion  chamber  extending  from  the  fire- 
box to  the  smoke-box.  Underneath,  the  barrel  extended  downward 
like  another  firebox,  and  this  part  was  filled  with  vertical  flues 
and  had  an  air-tight  ashpan  covering  its  under  side.  A  vertical 
partition  in  the  combustion  chamber  caused  the  unburned  portion 
of  the  gases  to  pass  down  through  two-thirds  of  the  flues,  and  then 
pass  up  through  the  other  third  on  their  way  to  the  stack.  Evident- 
ly this  type  of  boiler  required  the  use  of  eccentrics  on  a  return 
crank  attached  to  the  main  pin,  as  there  could  not  have  been  suf- 
ficient room  between  the  firebox  and  the  fluebox  to  permit  their 
use  on  the  driving  axle  in  the  customary  way. 

The  other  type  was  that  of  Septimus  Norris,  and  bears  many 
earmarks  of  the  Phleger  boiler,  of  which  it  was  probably  designed 
to  be  an  improvement.  The  removable  grate  and  water  bridge  are 
certainly  novel. 

The   other  drawings  show  the  boiler  designed  by  J.   Dewrance 
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Fig.    7 — McConnell's   Coal-Burning    Boiler,    L.   &    N.    W. 


Fig.    10 — Head's  Coal-Burning    Boiler. 
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in  1846;  by  J.  McConnell,  for  the  Loudon  &  North  Western  Rail- 
way, in  1852:  by  Mr.  Beattie,  for  the  i>ondon  &  South  Western 
Railway,  in  ]855;  by  Mr.  Craig,  for  the  Manchester,  Sheffield  & 
Lincolnshire  Railway,  in  1856;  and  by  S.  W.  Head,  tor  the  Fitch- 
burg  Railway,  in  1859. 

The  chief  features  of  these  last  named  boilers  are.  the  trans- 
verse midfeather  of  Dewrance's  boiler  and  the  deflector  in  the  front 
part  of  the  firebox  so  divided;  the  long  combustion  chamber  of  Mc- 
Connell's  divided  by  a  midfeather;  the  deflectors,  combustion  cham- 
ber, firebrick  arch,  and  firebrick  tubes,  of  Beattie's;  the  deflector, 
and  the  strong  resemblance  of  the  firebox  to  that  used  by  Ross 
Winans  in  his  short  firebox  camel,  oC  Craig's;  and  the  longitudinal 
midfeather  with  regulating  door  of  Head's. 


A  Novel  Water  Hoist  for  Deep  Mines. 


In  the  anthracite  regions  there  are  mines  in  which,  for  every 
ton  of  coal  raised,  as  high  as  14  tons  of  water  must  be  pumped  to 
the  surface.     A  great   variety  of  pumps  and   lifting   devices   have 


Fig.    1 — End   View   of   Hoist   Drum,    IVlotor  and   Clutches, 

been  tried,  and  the  most  satisfactory  type  for  handling  large  quan- 
tities of  water  at  comparatively  low  heads  has  proved  to  be  large 
bailers  operated   by  steam  engines.     These,   however,   lack  mechan- 
ical regularity,  as  they  are  necessarily  operated  by  men.     The  elec- 
trical engineer  of  the  Delaware,  Lackawanna  & 
Western,  Mr.  H.  M.  Warren,  recently  designed 
a  water-hoisting  equipment  for  one  of  the  com- 
pany's   mines    which    has   all    of   the    valuable 
features  of  the   steam   hoist  and  at   the   same 
time   operates  automatically.     The   mechanical 
details  of  the  hoist  and   its  automatic  devices 
were  worked  out  by  The  Wellman-Seaver-Morgan 
Company,  of  Cleveland,  Ohio,  and  the  electrical 
controlling  devices  were  furnished  by  the  Elec- 
tric Controller  &   Supply  Company,   Cleveland. 
Ohio. 

The  original  specifications  of  the  D.,  L.  & 
VV.  called  for  a  hoist  to  be  operated  by  an  alter- 
nating lurrent  motor  of  SOU  h.p.  The  problem 
of  starting,  stopping  and  reversing  so  large  a 
motor  had  to  be  met  at  the  outset.  The  duty 
to  be  performed  by  the  hoist  called  for  rais- 
ing 4.000  gals,  of  water  per  minute  to  a  height 
of  550  ft.;  4,000  X  8.27  lbs.  =  33.180  lbs.;  550 
ft.  of  2-in.  rope  X  6-3  lbs.  =  3,465  lbs.;  33,180 
lbs.  +  3,465  lbs.  =  36,645  lbs.  to  be  raised  550 

36,645x550 

ft.    per    min. IJ =    610    net    horse- 

33,000 

power.  Weight  of  bucket  =  one-half  weight  of 
water,  so  that  weight  on  rope  =  53,235  lbs.,  or 
nearly  27  tons,  requiring  2-in.  steel  rope. 

It   was   decided    that    it   would   be   imprac- 
ticable to  design  the  hoist  other  than  to  have 
a    motor    running    continuously    in    one    direc- 
tion.    This  necessitated   the  use  of  friction  clutches  for  accelerat- 
ing and   reversing  the  load.     Several   smaller  plants  were  already 
in  operation  using  a.c.  motors  on  similar  hoists,  and  as  they  were 
running  successfully,  and  the  repairs  and  renewals  for  clutches  had 
not  exceeded  that  required  for  other  hoisting  engines,  it  was  decided 
to  use  this  method. 

Fig.  1   shows  a   side  view  of  the  hoist.     The  general  arrange- 


ment consists  of  a  motor  driving  a  pair  of  bevel  wheels  through 
a  single  bevel  pinion.  The  bevel  wheels  run  loose  on  a  shaft  and 
are  fitted  with  Webster,  Camp  &  Lane  friction  clutches.  The  oper- 
ating mechanism  for  the  clutches  is  so  designed  that  only  one 
clutch  can  be  thrown  in  at  a  time,  but  both  clutches  can  be  out 
at  the  same  time.  Throwing  in  one  clutch  runs  the  drum  in 
one  direction;  throwing  in  the  other  clutch  reverses  the  motion 
of  the  drum.  To  the  shaft  on  which  the  bevel  wheels  run  there 
is  keyed  a  pinion  meshing  with  the  main  gear  on  the  drum 
shaft.  The  drums  are  of  the  cylindro-conical  type  10  ft.  at  the 
small  diameter  and  16  ft.  at  the  large  diameter.  At  a  hoisting 
speed  of  550  ft.  per  minute  the  drum  makes  about  15  r.p.m.  There 
is  one  main  brake  located  between  the  drums.  All  of  the  clutches 
and  brakes  are  operated  by  auxiliary  air  cylinders  fitted  with  oil 
cushion  cylinders,  the  compressed  air  being  furnished  by  a  motor- 
driven  air  compressor  located  near  to  the  hoist. 

The  hoist  is  controlled  by  a  mechanical  device  shown  in  the 
illustration.  This  consists  of  a  drum  rotated  by  a  friction  drive 
from  the  motor  through  a  sprocket  chain.  The  drum  shaft  trans- 
mits its  motion  to  a  secondary  shaft  fitted  with 
a  variable  speed  gear  which  in  turn  operates 
a  secondary  stop.  The  main  hoisting  drum 
shaft  operates  a  traveling  nut  which  is  so  lo- 
cated with  respect  to  the  controller  drum  that 
at  either  end  of  its  travel  it  releases  a  stop 
and  allows  the  controller  drum  to  make  a  quar- 
ter turn.  This  movement,  through  suitable 
electrical  connections,  operates  the  solenoids  on 
the  clutch  valve,  releasing  the  clutch  and  the 
solenoid  on  the  brake  valve  and  setting  the 
Ijrake.  The  further  movement  of  the  control- 
ling drum  is  arrested  by  the  secondary  stop. 
This  stop  is  released  by  the  variable  speed 
shaft  and  its  connections,  which  has  been  given 
a  predetermined  time  movement  corresponding 
to  tiie  interval  for  emptying  the  buckets.  The 
further  movement  of  the  controlling  drum  re 
leases  the  brake  and  throws  in  the  reversing 
ilutch,  thus  starting  the  hoist  in  the  opposite 
direction,  and  also  starting  the  traveling  nut 
on  the  controlling  mechanism  in  the  opposite 
direction.  At  the  end  of  the  hoist  the  cycle 
of  controlling  movement  is  repeated,  making 
the  hoisting  operation  continuous  and  auto- 
matic. 
Every  attention  has  been  given  to  the  safe  operation  of  the 
hoist.  The  main  brake  is  of  the  gravity  type  a«id  to  be  released 
the  current  must  be  on  the  solenoid  operating  the  valve  so  that 
air  can  be  admitted  to  the  underside  of  the  brake  piston.     If  for 


Fig.    2 — Head    Frame    of    Hoist    Showing    Bucket    Discharging. 

any  reason  either  the  supply  of  current  or  of  air  pressure  is  in- 
terrupted, the  valve  drops,  and  the  counterweights  on  the  brake 
lever  set  the  brake.  The  clutches  are  designed  so  that  they  are 
thrown  out  by  weights.  As  is  the  case  with  the  brake,  either  clutch 
can  only  be  thrown  in  when  the  current  is  on  the  solenoid,  and 
the  air  pressure  admitted  under  the  piston,  and  if  either  current 
or  pressure  fails,  the  clutch  remains  off.    The  motor  shaft  is  fitted 
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with  an  emergency  brake  operated  by  a  weight  controlled  by  a 
solenoid,  and  any  interruption  in  the  flow  of  current  to  the  motor 
sets  the  brake  and  stops  the  motor.  A  safety  cut-out  is  provided 
for  In  the  head  frame  so  that  in  case  a  bucket  is  carried  beyond 
the  proper  height  the  current  is  cut  off. 

Fig.  2  shows  the  head  frame.  It  is  93  ft.  from  the  base  to  the 
center  of  the  sheave  at  the  top.  It  is  built  of  structural  steel,  rough- 
ly in  the  shape  of  an  "A."  From  the  head  frame  are  suspended 
two  buckets  6  ft.  in  diameter  and  19  ft.  6  in.  deep.  The  capacity 
of  each  bucket  is  17  tons  of  water.  In  the  bottom  of  the  bucket 
are  located  two  lift  gates  with  an  area  practically  equal  to  the  cross 
section  of  the  bucket.  These  gates  are  lifted  automatically  when 
the  bucket  reaches  the  top,  and  the  water  is  discharged  through 
the  bottom  into  a  spout  fitted  below  the  bucket,  and  which  deflects 
it  to  either  side  of  the  shaft.  Each  bucket  makes  a  complete  round- 
trip  in  1  minute  and  50  seconds,  the  total  lift  being  555  ft. 


The  Surgical  Department  of  the  Chicago  &  North-Western. 


Operating    Roon 


The  surgical  department  of  the  Chicago  &  North-Western  was 
established  in  the  early  '70's  and  has  therefore  been  in  existence 
about  30  years.  The  headquarters  in  Chicago  are  located  at  56  Kin- 
zie  street,  on  the  north  side  of  the  tracks  of  the  Wells  street  pas- 
senger terminal.  As  a  matter  of  fact,  the  headquarters  have  been 
in  this  building  since  the  formation  of  the  department,  but  the 
space  occupied  has.  of  course,  been  enlarged 
from  time  to  time  as  the  railroad  has  grown. 
Further  enlargement  recently  became  necessary 
and  new  quarters  were  fitted  up  on  the  second 
floor  of  the  building,  the  old  ones  having  been 
on  the  first  floor. 

Before  describing  these  new  quarters,  brief 
mention  should  be  made  of  the  organization  of 
the  department.  Outside  of  Chicago  headquar- 
ters, the  arrangement  accords  with  the  general 
custom  on  American  roads;  that  is,  each  divi- 
sion has  its  regularly  appointed  surgeons, 
selected  from  practitioners  in  the  towns  along 
the  line.  These  are  divided  into  two  classes: 
district  and  local,  each  important  point  having 
its  local  surgeon  or  surgeons,  while  the  dis- 
trict appointees  are  subject  to  call  to  any  point 
within  the  district  assigned  to  them.  This  does 
not  mean,  however,  that  the  local  surgeons  are 
subject  to  the  district  surgeons.  While  a  few 
of  the  foregoing  are  retained  on  a  regular 
salary,  the  majority  operate  on  a  fee  basis, 
being  paid  only  for  such  work  as  they  actually 
perform.  All  report  to  the  Chief  Surgeon  at 
Chicago,  who  in  turn  reports  to  the  General 
Claim  Agent. 

The  department  has  arrangements  with  hospitals  along  the  line 
to  care  for  its  patients.  However,  at  Chicago  headquarters,  as  has 
already  been  implied,  facilities  are  provided  for  performing  surgi- 
cal operations  and  for  the  treatment  and  care  of  all  but  hospital 
cases.  The  quarters  now  occupied' consist  of  two  waiting  rooms, 
an  operating  room,  laboratory,  a  room  for  the  examination  of  appli- 
cants for  service  and  promotion,  drug  room,  private  ofiice  and  two 
rooms  for  the  doctor  on  service  at  night.  This  is  more  than  double 
the  space  previously  occupied. 

A  view  of  the  operating  room  is  shown  herewith.  It  is  18  ft. 
X  24  ft.,  and  is  as  well  equipped  as  any  hospital  in  the  city  for 
performing  operations.  The  walls  are  white  enameled  tile  7  ft.  high, 
tie  remainder  of  the  walls  and  the  ceiling  being  finished  with 
»vhite  enamel  paint.  The  floor  is  white  tile.  There  is  no  woodwork 
in  the  room  except  in  the  doors  and  windows,  which  are  painted 
^th  white  enamel  paint.  The  tables,  cases  and  stands  are  white 
enameled  iron  and  glass,  and  the  chairs  are  white  enameled  iron. 
'^  large  three-door  cabinet  is  built  into  one  wall,  this  and  the  other 
cases  being  dust-proof.  The  dressing  table,  seen  on  the  right  of 
the  wall  cabinet  in  the  photograph,  normally  belongs  against  the 
wall  not  included  in  the  view,  and  high  above  it  is  a  marble  shelf 
on  enameled  iron  brackets,  on  which  are  four  large  bottles  with 
different  solutions  for  irrigating  wounds.  The  double  porcelain  sink 
at  the  right  has  pedal  cocks  so  that  the  surgeon  need  not  use 
his  hands  to  obtain  hot  or  cold  water  after  having  prepared  for 
an  operation.  The  electric  lights,  which  were  not  installed  at  the 
time  the  photograph  was  taken,  include  a  six-lamp  sunburst  over 
the  operating  table,  and  adjustable  extension  brackets  for  the  dress- 
ing table. 

The  laboratory  will  be  equipped  for  urinalysis,  microscopic  ex- 
aminations and  similar  work  performed  in  such  laboratories.  The 
department  distills  its  own  water,  having  a  still  with  a  capacity 
of  a  gallon  an  hour  and  a  24-gal.  reservoir.  The  laboratory  also 
contains  an  electrically  heated  sterilizer  and  hot  water  tank,  which 
are  emergency  apparatus  in  case  of  any  diflSculty  with  the  gas 
apparatus  ordinarily  used.    The  laboratory  room  contains  a  large 


vault  In  which  are  kept  stretchers,  crutches  and  blankets  and  also 
the  laboratory  apparatus. 

There  is  a  large  fireproof  drug  and  record  room,  24  ft  long 
by  10  ft.  wide,  fitted  up  like  a  vault,  in  which  are  kept  all  Import- 
ant records  of  the  department  and  a  full  stock  of  drugs  and  supplies. 

The  room  for  examination  of  applicants  for  service  and  promo- 
tion is  22  ft.  long  by  12  ft.  wide,  with  three  large  windows  for 
ample  lighting.  The  interior  is  finished  in  white,  and  the  neces- 
sary equipment  provided  for  making  the  examinations  for  vision, 
color  sense,  hearing,  etc..  prescribed  for  such  applicants.  Of  the 
two  waiting  rooms  mentioned,  one  is  for  these  applicants  and  the 
other  for  patients  for  surgical  attention.  An  elevator  from  the 
track  level  connects  with  the  latter  and  a  wheeled  stretcher  Is 
kept  in  readiness  at  the  bottom. 

While  the  department  at  Chicago  is  intended  primarily  for  cases 
from  the  Wisconsin  and  Galena  divisions,  it  not  infrequently  hap- 
pens that  patients  are  brought  there  from  points  all  over  the  system. 
In  addition  to  employees,  the  department,  of  course,  cares  for  per- 
sons injured  on  the  road,  in  wrecks,  etc.  Besides  the  facilities  at 
56  Kinzie  street,  there  is  a  department  maintained  at  the  large 
shops  on  the  west  side  of  the  city  known  as  the  "shop  dispensary," 
which  is  intended  only  for  the  treatment  of  injuries  received  In 
the  shops,  an  assistant  in  the  department  being  constantly  in  charge. 

The  surgical  department  is  in  charge  of  Dr.  John  E.  Owens. 
Chief  Surgeon.     He  has  three  assistants  in  Chicago,  who  give  their 


in    New   Hospital   Quarters  of  Chicago  &   North-Western,   Wells 
Street  Station,  Chicago. 

entire  time  to  the  work.  Dr.  J.  D.  Andrews  being  Chief  Assistant. 
It  is  interestinng  to  know  that  the  department,  during  its  more 
than  30  years,  has  had  but  two  chief  surgeons.  Dr.  Owens  having 
been  in  charge  since  18S5.  His  predecessor  was  Dr.  Ralph  N.  Isham. 
The  department  tor  examination  of  applicants  for  service  and 
promotion  has  45  points  on  the  line  outside  of  Chicago  where  such 
examinations  are  made.     It  has  been  in  existence  ten  years. 


Washington  Correspondence.'* 


Washington,  Nov.  28. — It  cannot  be  said  that  the  Senate  Com- 
mittee on  Interstate  Commerce  has  made  much  progress  during 
its  sessions  of  the  past  week.  There  has  been  little  more  than  an 
informal  exchange  of  views  on  the  part  of  the  senators  composing 
the  committee.  Some  of  the  members  of  both  parties  seem  to 
be  disposed  to  wait  until  the  President  has  submitted  his  formal 
recommendations  in  his  annual  message  and  then  undertake  to 
formulate  a  bill  that  will  embrace  these  recommendations.  While 
there  is  not  much  doubt  as  to  the  general  character  of  the  recommen- 
dations that  the  President  will  make,  there  is  hope  among  some  of 
the  members  of  the  committee  that  the  text  of  the  message  may 
contain  some  suggestions  that  will  be  of  assistance  to  those  members 
of  the  President's  party  who  trust  that  it  may  be  possible  to  frame 
a  compromise  bill  that  will  be  satisfactory  to  conservative  senators 
and  representatives  and  not  objectionable  to  the  President. 

The  only  member  of  the  committee  who  has  not  thought  it 
necessary  to  wait  for  suggestions  from  the  White  House  before 
beginning  active  work  is  Senator  Foraker.  Probably  no  other 
member  of  the  committee  has  given  so  much  attention  to  the 
problem  of  railway  legislation  as  has  the  senator  from  Ohio.  He 
has  very  clear  ideas  as  to  what  he  believes  ought  to  be  done,  and 
he  came  to  Washington  with  a  bill  in  his  pocket  framed  to  carry 
out  those  ideas.  He  has  drawn  up  a  bill  that,  in  his  opinion, 
would   give   to   shippers  prompt   and  effective   remedies   for  unrea- 

•Durlng  the  present  period  of  uncertainty  about  rate  legislation,  we  will 
print  weekly  a  brief  statement  of  the  situation. 
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sonable  and  extortionate  rates  and  for  rebates  and  discrimina- 
tions of  all  kinds,  whether  obtained  from  the  roads  openly  or 
covertly  through  the  medium  of  private  freight  i-ars.  private  ter- 
minal roads,  underbilling,  or  by  any  other  device.  At  the  same 
time  that  he  is  affording  these  remedies  for  shippers  he  has  en- 
deavored to  protect  the  interests  of  the  railroads. 

The  Foraker  bill  is  being  attacked  principally  on  the  ground 
that  the  proposition  to  require  the  courts  to  practically  fix  a  reason- 
able maximum  rate  by  enjoining  the  roads  from  charging  more 
than  might  be  found  to  be  a  reasonable  maximum  compensation 
for  any  given  service,  would  be  unconstitutional.  Advocates  of 
the  bill,  while  contending  that  it  would  be  held  to  be  constitu- 
tional, attack  the  constitutionality  of  the  proposition  of  the  Presi- 
dent to  confer  upon  the  Interstate  Commerce  Commission  the  power 
to  fix  either  a  maximum  or  an  absolute  rate.  It  is  also  contended 
that  the  Foraker  bill  avoids  the  constitutional  questions  as  to 
whether  the  making  of  rates  by  an  administrative  body  would  not 
be  held  to  be  the  taking  of  property  without  due  process  of  law, 
and  whether  it  would  not  in  many  instances,  unless  the  rates  were 
made  on  the  basis  of  a  uniform  charge  per  ton  per  mile,  be  held  to 
be  giving  a  preference  to  the  ports  of  one  state  over  the  ports  of 
another  state. 

As  matters  stand  now,  the  Foraker  bill  is  the  only  concrete 
proposition  that  has  been  brought  forward,  and  current  discussion 
is  centered  upon  it.  When  it  was  first  made  public  it  was  hoped  by 
its  advocates  that  it  might  be  acceptable  to  the  President  as  fL  basis 
of  compromise,  it  being  argued  that  it  would  give  Mr.  Roosevelt  the 
substance  of  what  he  is  contending  for — an  authority  outside  of  the 
railroads  to  determine  the  reasonableness  of  a  challenged  rate  and 
an  effective  method  of  promptly  enforcing  the  substitution  of  a 
reasonable  maximum  rate  for  one  found  to  be  unreasonable.  It  soon 
became  apparent,  however,  that  it  would  not  be  acceptable  to  the 
President,  and  it  now  seems  probable  that  it  will  be  made  the  rally- 
ing point  of  most  of  the  opposition  to  the  carrying  out  of  the  Presi- 
dent's exact  recommendations.  J.  C.  W. 


The  Cost  of  Locomotive  Operation. 


XVII. 

BY  GEORGE  R.   HENDERSON. 


C1.EANING   FIRES. 

(Continued  from  page  467.) 

This  cost  will  depend  not  only  upon  strictly  local  conditions 
and  the  price  of  labor,  but  the  quality  of  the  fuel  used.  With  coals 
that  burn  to  a  free  ash,  the  cleaning  of  the  fires  will  be  confined 
to  shaking  the  grate  bars  and  hoeing  out  the  ash  pan — if  the  latter 
has  drop  bottoms  or  hoppers  the  process  is  extremely  simple  and 
brief.  On  the  other  hand,  engines  sometimes  come  in  so  badly 
cllnkered  that  it  may  require  a  couple  of  hours  to  properly  clean 
the  firebox  of  slag  and  incombustible  masses.  This  may  not  apply 
to  all  the  engines  coming  in  from  their  runs,  for  it  is  often  claimed 
that  by  having  two  cleaning  tracks,  if  an  engine  arrives  in  the 
condition  above  mentioned,  the  other  engines  giving  less  trouble 
can  run  around  the  difficult  member,  thus  facilitating  the  work  of 
turning.  The  process  of  cleaning  is  managed  differently  at  various 
points.  In  some  cases  the  hostler  shakes  or  drops  the  fire  into 
the  ashpan,  while  the  ash-pit  man  pulls  it  out  of  the  pan;  in 
others,  a  "fire-knocker"  is  employed  to  break  up  the  clinker  and 
push  it  into  the  pan.  Occasionally,  but  not  often,  the  pit  man 
does  this  work,  but  the  precise  method  depends  upon  the  nature  of 
the  coal  and  the  number  of  engines  to  be  handled.  Then,  at  times, 
the  smoke-box  must  be  cleaned  of  cinders,  which  may  provide  an- 
other operation.  After  this  work  has  been  done  and  the  engine 
moved  on  into  the  house,  the  ashes  must  be  taken  from  the  pit. 

This  brings  us  to  the  construction  of  the  pit  itself.  The  old 
style  were  merely  "pits,"  and  all  the  refuse  had  to  be  thrown 
out  over  the  rail,  and  into  a  car  on  a  depressed  track  alongside. 
A  more  advantageous  arrangement  is  the  "elevated  pit,"  where  the 
ashes  are  simply  raked  out  under  the  rail  while  the  engine  is  still 
on  the  "pit,"  or  is  moving  off,  and  pushed  or  thrown  into  the  loading 
car  without  having  to  be  actually  lifted  to  any  distance. 

Then  there  are  mechanical  arrangements  which  lift  buckets  out 
of  the  pit  and  drop  their  contents  into  open  cars,  or  elevate  the 
ashes  by  an  endless  chain  or  buckets  and  place  them  in  a  bin, 
where  they  drop  by  gravity  into  cars,  or  take  them  at  once  to  the 
waiting  cars.  This  all  varies  the  cost  of  cleaning  fires,  as  the 
expense  does  not  cease  until  the  refuse  is  actually  deposited  at 
some  point,  though  as  there  is  generally  demand  for  material  for 
filling,  and  the  hauling  will  benefit  this  work,  the  expense,  as  far 
as  the  engine  is  concerned,  may  be  considered  ended  when  the  cars 
are  loaded  from  the  ash-pit. 

It  is  likely  that  under  averge  conditions  one-half  hour  will 
be  consumed  by  engines  af  the  ash-pit,  during  most  of  which  time 
two  men  will  be  engaged  upon  cleaning  the  fire  and  front  end.  If 
these  men  are  paid  15  cents  an  hour,  we  will  have  the  cost  of 
such   cleaning   represented   by   this  sum,   viz.,   15   cents.     In    iliany 


cases  the  cost  will  be  greater,  in  others  less,  so  that  the  average 
will  probably  not  be  far  from  the  figure  stated.  There  may.  be  so 
few  engines  that  one  man  will  not  find  his  time  wholly  occupied 
with  pit  work,  but  it  is  then  customary  to  provide  him  with  other 
duties.  If  many  engines  arrive  more  men  and  facilities  are  needed, 
and  mechanical  devices  in  this  line  are  more  generally  for  the 
purpose  of  increasing  the  output  than  for  diminishing  the  cost 
of  cleaning  fires. 

Wiping. 

This  item  is  an  exceedingly  variable  one,  and  it  must  be  consid- 
ered in  connection  with  the  local  existing  conditions.  The  prac- 
tices in  the  method  as  well  as  in  the  amount  are,  perhaps,  not 
alike  in  any  two  roads.  Some  of  our  most  important  railroads 
do  little,  if  any,  wiping  of  freight  locomotives  and  not  much  of 
passenger  engines.  Even  limited  trains  are  sent  out  with  locomo- 
tives that  resemble  mud  balls,  and  the  shape  is  all  that  distin- 
guishes them  as  a  piece  of  machinery.  This  is  somewhat  exagger- 
ated, but  filthy  locomotives  are  too  often  the  order  of  the  day. 

There  axe  several  reasons  for  this,  and  they  are  not  hard  to 
trace.  When  engines  were  small  and  were  regularly  assigned  to 
crews,  it  was  the  duty  of  the  fireman  to  keep  the  locomotive  clean, 
and  even  to  polish  the  brass  work,  of  which  there  was  a  great 
amount.  As  the  size  and  quantity  of  the  power  increased,  there 
was  a  marked  tendency  to  reduce  brass  work  and  polished  surfaces 
of  all  kinds.  This  was  the  first  reduction  of  the  fireman's  labors. 
As  the  engines  still  kept  growing,  and  more  surface  had  to  be 
cleaned,  the  fireman's  wiping  was  confined  to  the  portion  above 
the  running  board,  and  then  to  the  inside  and  outside  of  the  cab. 
Recently  a  number  of  roads  have  discontinued  the  practice  of  re- 
quiring the  firemen  to  do  any  wiping  on  pooled  engines,  and  also 
those  of  large  size  in  assigned  service,  the  men  claiming  (with 
some  justice)  that  they  did  not  have  time  to  clean  engines  and 
obtain  the  necessary  rest  during  lay-overs.  When  the  wiping  was 
done  by  the  firemen  there  were  no  extra  expenses  attached,  except 
the  quantity  of  waste  and  cleaning  mixtures  used,  which  would, 
altogether,  probably  not  amount  to  over  10  or  15  cents  per  engine 
cleaned.  Bui  now,  when  men  have  to  be  employed  specifically  for 
this  purpose,  the  figure  has  increased,  and  in  an  effort  to  keep 
down  costs  comparatively  little  wiping  is  done. 

The  actual  cost  depends,  of  course,  upon  the  price  of  labor, 
speed  of  workmen,  and  quality  of  work.  The  costs  are  variously 
stated  at  from  10  cents  to  ?2  an  engine,  so  that  little  data  can 
be  obtained  from  such  reports  that  could  be  used  with  any  satisfac- 
tion. The  writer  calls  to  mind  one  road  with  which  he  was  con- 
nected, where  the  wiping  was  done  piece  work.  A  contract  was 
made  with  a  gang  leader  to  clean  all  the  engines  entering  the 
house  for  50  cents  each,  and  he  hired  the  necessary  men  and 
looked  after  them.  These  were  mostly  passenger  locomotives,  the 
largest  having  20-in.  cylinders,  of  the  4-4-0  type.  The  firemen  were 
supposed  (at  that  time)  to  clean  above  the  running  board,  and 
the  wipers  took  the  wheels,  pilots,  front  ends,  tenders,  trucks, 
etc.,  and  the  work  was  very  well  done — better,  perhaps,  than  actually 
needed.     Later  this  road  relieved  the  firemen  from  all  wiping. 

We  do  not  believe  that  satisfactory  work  of  this  kind  can  be 
done  for  less  than  50  cents  an  engine,  and  very  large  ones  will 
cost  more.  It  would  certainly  require  from  three  to  five  hours  to 
do  the  work  properly.  Under  the  arrangement  above  mentioned, 
each  man  averaged  three  or  four  engines  per  day,  so  that  fairly 
good  wages  were  made  at  the  work. 

The  writer  has  always  favored  clean  engines,  not  for  the  benefit 
of  appearance  alone  (although  that  has  a  certain  commercial  value), 
but  for  the  greater  opportunity  of  discovering  defects  that  might 
later  cause  breakdowns  on  the  road.  With  half  an  inch  of  mud 
on  wheels,  boxes,  eccentrics,  etc.,  it  is  almost  impossible  to  dis- 
cover incipient  cracks,  and  if  the  wipers  are  careful  they  can  pre- 
vent many  an  engine  failure  on  the  road.  Indeed,  some  roads 
pay  the  wipers  a  bonus  for  discovering  and  reporting  cracks,  etc., 
and  other  roads  promise  promotion  to  the  much  coveted  fireman's 
berth  for  careful  examination  and  reporting  of  defects.  Wiping 
not  only  furnishes  a  certain  amount  of  inspection,  but  it  greatly 
facilitates  the  work  of  the  regular  inspector,  who  is  ordinarily 
paid  better  wages  than  the  wipers. 

Inspecting. 

This  item  is  about  as  irregular  as  the  one  last  considered,  and 
depends  largely,  if  not  entirely,  upon  the  method  of  handling  the 
engines.  Where  assigned  crews  and  engines  operate,  few  inspec- 
tors will  be  found,  as  the  engineer  is  supposed  to  do  his  own  in- 
spection— in  fact,  he  can  hardly  oil  and  look  after  the  machinery 
day  in  and  day  out  without  knowing  the  condition  of  the  engine 
in  detail.  It  is  true  that  enginemen  seldom  know  the  link  motion 
parts  thoroughly,  and  there  is  some  excuse  for  this.  When  engines 
arrive  from  a  trip,  they  generally  lie  upon  the  "standing  track" 
for  an  indefinite  time,  and  the  enginemen  dislike  to  "worm"  them- 
selves between  the  wheels  and  the  track,  perhaps  thick  with  mud, 
soil  their  over-clothes,  and  generally  inconvenience  themselves,  in- 
stead of  going  to  their  homes.  Some  roads  have  built  inspection 
pits,  so  that  a  man  can  easily  get  under  the  engine  and  examine 
all  parts  of  the  machinery,  and  these  are  very  much  to  be  com- 
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mended,  though  somewhat  costly.  It  is  a  generally  accepted  propo- 
sition nowadays  that  if  we  wish  a  piece  ot  worlc  satisfactorily 
done,  we  must  make  it  convenient  for  those  who  do  the  work. 

When  the  inspection  is  performed  by  the  enginemen  there  is 
no  charge  made  for  this  work,  and  it  practically  costs  the  com- 
pany nothing.  When  engines  are  pooled,  however,  one  of  the  first 
industries  to  be  organized  is  the  inspection  force,  and  few,  if 
any,  roads  attempt  to  pool  locomotives  without  having  regular  in- 
spectors appointed.  This  is  not  so  much  with  the  idea  ot  reliev- 
ing the  enginemen,  as  they  are  e.xpected  to  report  anything  wrong 
on  arrival,  but  it  checks  them  up,  makes  them  more  attentive  to 
this  work,  and  gives  some  assurance  that  the  engine  is  in  proper 
condition  for  the  succeeding  crew.  When  engines  are  assigned,  the 
engineman  will  naturally  watch  for  defects  so  as  to  protect  him- 
self against  failures  on  future  trips,  but  when  he  may  never  see 
the  engine  again  his  main  object  is  to  get  in  from  the  current  trip, 
and  let  the  next  man  look  out  for  trouble. 

The  cost  of  inspection,  when  done  by  special  inspectors,  varies 
considerably.  It  is  often  the  custom  to  take  some  engineman  who 
has  been  disqualified  from  road  service  on  account  of  some  physical 
misfortune,  and  give  him  the  post  of  inspector.  As  he  will  expect 
to  make  some  where  near  running  wages,  the  cost  of  the  work 
is  apt  to  be  high.  Sometimes  a  machinist  is  put  on  this  work, 
and  obtains  machinist's  pay,  which  may  be  nearly  as  great  as  that 
of  enginemen.  Very  often  bright  young  men  are  selected,  with 
promises  of  promotion  if  their  work  is  well  done,  and  in  these  cases 
the  pay  is  much  lower. 

The  length  of  time  taken  will  depend  upon  the  man — some 
will  claim  that  they  can  inspect  an  engine  in  15  minutes,  but  if 
it  be  done  thoroughly,  as  it  should  to  be  effective,  it  will  take 
about  double  that  mentioned.  Some  roads  do  this  piece  work, 
paying  10  cents  for  each  engine  inspected,  but  we  believe  a  nearer 
figure  will  be  15  cents  for  the  average  case,  where  a  special  man 
or  force  is  employed  for  this  purpose. 

(To  be  continued.) 


The  Bullard   54-Inch   Rapid   Production   Boring   and  Turning   Mill. 


The  54-in.  boring  mill  illustrated  herewith  shows  the  latest 
development  in  boring  and  turning  mills  made  by  the  Bullard  Ma- 
chine Tool  Co.,  Bridgeport,  Conn.  Its  actual  capacity  is  56  in.  in 
diameter  and  42  in.  in  height;  the  table,  which  is  52  in.  in  diam- 
eter, being  driven  by  a  large  steel  spur  pinion  meshing  an  internal 
gear  at  its  greatest  diameter.  The  drive  is  from  a  constant  speel 
shaft,  and  15  changes  in  table  speed  are  obtained  by  a  speed  box, 
shown  attached  to  the  rear  of  the  right  hand  housing  in  photo- 
graph, and  a  set  of  three  reducing  gears  in  the  headstock, 
which  is  mounted  on  the  bed  between  the  housings.  Any  speed 
is  instantly  obtainable  by  the  manipulation  of  the  pilot  wheel  and 
lever  shown  above  it.  So  completely  is  the  centralization  of  all 
operating  levers  carried  out  that  every  movement  or  adjustment 
for  the  entire  machine,  excepting  the  left-hand  head,  may  be  con- 
summated by  the  operator  without  taking  a  step.  All  speed  changes 
are  controlled  by  the  pilot  wheel  and  lever  shown,  as  is  also  the 
quick-acting  brake,  all  movements  ot  these  parts  being  interlocking. 
The  pilot  wheel  operates  the  friction  clutches  in  the  speed  box  by 
turning,  and  it  applies  the  brake  by  lifting.  The  brake  can  be 
applied  only  when  the  frictions  are  disengaged  and  it  is  rendered 
impossible  to  turn  the  pilot  wheel  while  the  brake  is  on.  Similarly, 
the  lever  (behind  the  pilot  wheel)  controling  the  changes  in  re- 
duction gearing  cannot  be  operated  except  when  the  brake  is  set. 
and  it.  in  turn,  locks  the  brake  lever  until  a  gear  is  fully  engaged. 
While  completely  performing  its  function  of  safeguarding  the  driv- 
ing mechanism  from  careless  handling,  this  interlocking  device  in 
no  way  interferes  with  the  rapid  manipulation  of  the  machine,  a 
change  from  the  highest  to  the  lowest  speed  being  made  in  a 
very  few  seconds.  The  speed  changes  being  so  readily  obtained, 
the  question  of  individual  motor  drive  is  materially  simplified.  The 
requirements  are  fully  met  by  a  constant  speed  motor  mounted  on 
a  bracket  between  the  housings.  This  bracket  is  designed  so  that 
if  a  gear  or  chain  drive  is  considered  preferable  the  motor  may 
be  suspended  and  gears  or  sprockets  substituted  for  the  pulleys. 

The  feeds  are  independent  for  each  head  and  have  10  changes, 
ranging  from  '/,,  in.  to  %  in.  for  each  revolution  of  the  table, 
and  are  readily  changed  by  the  levers  shown  on  feed  bracket.  Rapid 
power  traverse  of  the  head  and  tool  bar  is  obtained  from  the  ver- 
tical feed  rod,  the  cone  frictions  at  its  upper  end  being  engaged 
by  the  horizontal  lever  shown  at  its  lower  end.  In  its  central  posi- 
tion the  feeds  are  engaged,  but  by  raising  or  lowering  the  lever 
the  clutch  is  released  and  the  cone  frictions  are  brought  into  con- 
tact with  a  high-speed  top  shaft  and  the  rod  revolved  at  a  high 
speed.  The  connection  between  the  feed  box  and  feed  rod  is  a  claw 
clutch  arranged  so  as  to  engage  in  but  one  position,  the  rapid 
traverse  may  be  used  in  thread  cutting  with  no  danger  of  a  split 
thread  resulting.  The  feeds  are  reversed  in  the  feed  box.  so  the 
position  of  the  traverse  lever  bears  a  constant  relation  to  the  direc- 
tion of  movement  in  the  head  and  bar.  confusion  in  the  mind  ot 
the  operator  being  entirely  obviated. 


A  notable  feature  in  connection  with  the  feeds  is  in  the  entire 
elimination  of  pull  gears  and  crank  handles  at  the  ends  of  rods 
and  screws;  pull  gears  being  replaced  by  gears  constantly  in  mesh, 
and  change  from  vertical  to  cross  feed,  or  vice  versa,  being  made 
by  adjustable  friction  clutches  operated  by  the  lever  shown  pro- 
jecting at  the  bottom  of  rail.  This  device  multiplies  many  times 
the  value  of  the  rapid  traverse  and  serves  the  purpose  of  a  safety 
slip  point  in  an  otherwise  positive  train  of  feed  gears,  obviating 
all  chance  of  breakage  and  delay  through  careless  handling.  Fine 
adjustments  of  the  cutting  tools  are  made  by  the  double  acting 
ratchet  levers  shown  attached  to  the  saddle.  These  ratchets  auto- 
matically release  their  grip  when  actuating  pressure  is  relieved. 
This  device  renders  it  possible  for  the  operator  to  set  the  tool  to 
the  proper  depth  of  cut  or  the  diameter  required  at  close  range, 
and  saves  the  time  consumed  in  going  to  the  end  of  the  rail  to 
make  adjustments  as  in  the  case  of  the  ordinary  machine  having 
crank  handles.  The  construction  of  the  rail  is  a  feature  which 
adds  much  to  the  rigidity  and  accuracy  of  the  mill,  as  the  entire 
weight  of  the  head  is  supported  by  the  bearing  at  the  bottom  of 
the  rail,  the  upper  bearing  serving  only  to  resist  the  tendency  of 
the  head  to  tilt  forward  under  the  pressure  of  the  cut.  The  feed 
screw  is  directly  in  the  center  ot  the  long,  narrow,  guide  bearing, 
consequently  there  is  no  tendency  to  cant  and  bind  on  the  rail. 
This  principle  of  a  guide  bearing  having  a  great  proportion  of 
length  to  width  is  also  used  in  maintaining  the  alinement  of  the 
center   stop   on    the    rail,   the    rail    being   held    central    by   a  gibbed 
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block  having  its  bearing  in  the  recess  in  the  face  of  the  right-hand 
housing. 

Another  notable  feature  is  the  method  of  driving  the  top  shaft 
which  operates  the  rail  lifting  screws.  The  change  in  direction  of 
movement  is  secured  by  tumbler  gears,  the  driving  pinion  of  which 
is  cut  in  the  end  of  a  quill  which  is  a  running  fit  on  the  top  shaft, 
the  driving  key  being  located  in  the  middle  of  shaft  in  order  to 
equalize  the  torsion  between  the  ends.  Special  attention  is  given 
to  lubrication.  Both  the  head  stock  and  the  speed  box  are  entirely 
enclosed  and  the  splash  system  of  oiling  is  used,  the  gears  run- 
ning in  a  constant  bath  of  oil.  All  high-speed  shafts  have  ring  or 
chain  oiling  boxes  and  gages  are  placed  so  as  to  indicate  the  amount 
of  oil  in  each.  The  angular  thrust  bearing  of  the  main  spindle  is 
entirely  immersed,  oil  pockets  in  the  bed  insuring  ample  lubrica 
tion  of  its  entire  surface,  while  a  felt  ring  feeds  oil  to  the  vertical 
journals.  The  thread  cutting  attachment  is  not  a  part  of  the  regular 
equipment  of  the  mill,  but  may  be  applied  at  any  time  with  no  fur- 
ther change  than  the  substitution  of  extension  studs  for  the  bushings 
in  the  feed  bracket  on  the  rail.  The  net  weight  of  this  machine  is 
about  17.500  lbs. 


Disastrous  Rear  Collision  at  Baker  Bridge,  Mass. 


In  a  rear  collision  of  westbound  passenger  trains  at  Baker 
Bridge.  Mass.,  on  the  Fitchburg  division  of  the  Boston  &  Maine, 
18  miles  west  ot  Boston,  on  Sunday  evening  last,  about  8  o'clock, 
Iti  persons  were  killed  and  32  or  more  seriously  injured,  most 
of  the  16  killed  being  passengers  in  the  two  rear  cars  of  the  lead- 
ing train.  The  wreck  took  fire  from  the  coals  in  the  firebox  of  one 
of  the  two  locomotives  of  the  second  train,  and  many  of  the  vic- 
tims were  burnt.     The  flames  spread  so  rapidly  that  it  was  inipos- 
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sible  to  know  whether  the  victims  were  killed  by  the  collision 
or  by  the  heat,  or, suffocation  caused  by  the  fire.  The  leading  train 
was  an  accommodation  for  Marlboro,  leaving  Boston  at  7:15  p.  m., 
and  a  few  minutes  behind  time.  It  had  just  started  from  Baker 
Bridge  station.  The  train  which  ran  into  it  was  the  Rutland 
express  for  Montreal,  consisting  of  two  engines  and  nine  cars. 
The  reports  indicate  that  at  Lincoln,  one  mile  east  of  Baker 
Bridge,  the  express  was  only  about  one  minute  behind  the  pre- 
ceding train,  and  it  appears  to  have  run  into  the  way  train  at  full 
speed.  The  President  of  the  road  issued  a  statement  on  Monday, 
saying: 

"While  no  complete  and  thorough  investigation  has  yet  been 
possible,  every  part  of  the  appliances  lor  stopping  the  express  train 
seems  to  have  been  in  perfect  order,  and  the  train  should  have  easily 
made  a  stop  at  any  time  within  a  distance  of  l,.50(j  I'eet.  All  of  the 
testimony  as  yet  secured  shows  that  the  express  passed  by  at  least 
two  and  probably  three  block  signal  lights  and  three  red  fusees 
without  paying  the  slightest  attention  to  them.  *  *  *"  The  en- 
gineman  of  the  leading  engine  was  not  seriously  injured,  but  no 
statement  from  him  is  forthcoming. 


Engineering  Contracts.* 


The  dividing  line  between  specifications  and  contracts  is  most 
difficult  to  draw,  for  in  any  particular  case  two  engineers  will  rarely 
agree  as  to  what  clauses  pertain  properly  to  the  specifications  and 
what  to  the  contract,  of  which  the  specifications  form  a  part.  Some 
engineers  prefer  to  throw  nearly  everything  into  the  specifications 
and  thus  keep  the  size  of  the  contract  proper  as  small  as  possible, 
while  others  make  the  latter  very  extensive  by  including  in  it 
many  clauses  that  are  ordinarily  found  in  the  specifications.  Again, 
others  make  a  practice  of  repeating  in  the  contract  certain  clauses 
that  have  already  been  covered  in  the  specifications.  In  my  opin- 
ion, the  last  mentioned  method  is  open  to  criticism  in  that  it  is 
liable  to  result  in  conflicting  clauses;  nevertheless,  it  is  quite  pos- 
sible that  my  practice  has  not  been  entirely  free  from  this  objectional 
feature — it  is  so  hard  to  be  always  consistent;  and  again,  one's 
methods  are  a  matter  of  development  and  are  not  created  perfect 
at  one  essay. 

Before  proceeding  to  the  direct  treatment  of  my  subject  I 
shall  endeavor  to  make  clear  the  method  that  I  have  adopted  for 
locating  the  dividing  line  between  specifications  and  contracts.  I 
say  "endeavor"  advisedly,  for  I  am  not  sure  that  I  can  always 
give  a  satisfactory  rule  or  reason  for  any  particular  division;  be- 
cause absolute  consistency  is  an  attribute  that,  strive  as  one  will 
to  attain  it,  lies  ever  just  beyond  reach. 

My  preference  is  to  throw  as  much  of  the  matter  as  possible 
into  the  specifications  and  reduce  the  size  of  the  contract  proper 
to  a  minimum,  avoiding  repetition  of  statement  in  the  two  parts 
of  the  work,  but  of  necessity  treating  certain  subjects  in  both 
parts,  though  from  different  points  of  view.  There  is  no  doubt 
about  the  proper  place  for  most  of  the  topics  or  headings,  but  in 
certain  cases  there  are  plausible  reasons  for  locating  them  in  either 
division.  All  clauses  that  relate  to  methods  of  construction,  quali- 
ties of  materials,  character  and  excellence  of  the  work,  rules  limit- 
ing the  functions  and  powers  of  tlie  contractor  and  defining  the 
authority  of  the  engineer,  directions  to  bidders,  and  transporta- 
tion of  men  and  materials  unquestionably  belong  to  the  specifica- 
tions; but  such  clauses  as  those  relative  to  adherence  to  specifica- 
tions, alteration  of  plans,  damages,  extras,  payments,  responsibility, 
for  accidents,  the  spirit  of  the  specifications,  strictness  of 
inspection,  liquidated  damages,  scope  of  the  contract,  and 
time  of  completion  might  perhaps  be  properly  inserted  in  either 
division.  My  custom,  however,  is  to  include  all  of  these  clauses 
and  others  of  like  character  and  scope  in  the  specifications. 

Nine  out  of  ten  of  the  contracts  that  an  engineer  has  to  pre- 
pare are  in  connection  with  construction,  and  an  intelligent  special- 
ist soon  learns  how  to  prepare  satisfactory  specifications  and  con- 
tracts for  all  ordinary  kinds  of  work;  but  this  style  of  contract 
is  by  no  means  the  only  type  with  which  an  engineer  is  con- 
cerned, for  he  is  sometimes  called  upon  to  draft  agreements  be- 
tween promoters  of  enterprises  and  capitalists,  between  himself  and 
promoters  of  enterprises,  between  two  engineers,  between  two  con- 
tractors, or  between  a  bond  company  and  a  contractor.  Some  of 
these  unusual  types  are  exceedingly  difficult  to  draft  properly,  as, 
owing  to  their  varying  conditions,  they  cannot  be  systepatized. 
It  is  mainly  with  them,  therefore,  that  this  lecture  on  contract 
writing  is  concerned;  because  for  construction  in  general  it  is 
practicable  to  evolve  a  form  which,  when  correctly  filled  out,  will 
apply  to  any  ordinary  case. 

Before  one  can  draft  a  contract,  he  must  have  clearly  in  mind 
a  full  and  well  defined  idea  of  all  the  conditions  and  desiderata, 
and  he  should  epitomize  these  systematically  before  beginning  to 
write.  It  is  advisable  to  keep  constantly  in  view  the  possibility 
that  each  party  to  the  contract  may  be  unscrupulous  and  willing 
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to  take  every  possible  advantage  of  every  weakness  which  the  con- 
tract may  contain  and  which  will  tend  to  his  own  profit — honor 
and  integrity  to  the  contrary  notwithstanding.  Failure  to  do  this 
will  often  result  in  some  ambiguity  that  will  cause  rank  injus- 
tice to  one  of  the  parties  to  the  agreement.  It  is  difficult  for  an 
engineer  to  recognize  this  weakness  of  human  nature  and  to  bear 
it  steadily  in  mind  when  writing  contracts;  because  the  training 
and  the  work  of  engineers  tend  to  develop  in  Ihem  to  an  eminent 
degree  the  principles  of  absolute  honesty;  consequently,  it  comes 
hard  for  them  to  be  forced  to  make  a  practice  of  doubting  the 
integrity  of  their  business  associates.  To  mistrust  the  motives 
of  one's  fellow  men  is  disagreeable  but  essential,  if  the  writer  of 
specifications  and  contracts  is  to  protect  himself  or  his  clients  from 
loss  and  fraud. 

Concerning  this  matter  I  speak  from  sad  experience,  for  my 
business  career  has  taught  me  the  necessity  for  exercising  the 
utmost  caution  in  drawing  contracts,  so  as  not  to  put  temptation 
in  the  way  of  either  party  by  inserting  a  single  clause  of  which 
he  could  take  advantage  by  compelling  the  other  party  to  do  some- 
thing that  was  not  contemplated  when  the  agreement  was  made. 
Occasionally  it  happens  that  after  a  contract  is  executed,  one  of 
the  parties  finds  a  flaw  that  will  give  him  an  improper  advantage; 
and  it  is  only  a  strictly  just  and  upright  man  who  will  refuse  to 
avail  himself  of  such  a  weakness  in  the  document. 

The  essential  elements  of  any  contract,  according  to  Mr.  John 
Cassan  Wait,  the  noted  authority  on  "Engineering  and  Architec- 
tural Jurisprudence,"  are  as  follows: 

"1st.     Two  parties  with  capacity  to  contract. 

"2d.  A  lawful  consideration:  a  something  in  exchange  for  its 
legal  equivalent,  a  quid  pro  quo. 

"3d.  A  lawful  subject-matter,  whether  it  be  a  promise,  an  act, 
or  a  material  object. 

"4th.  Mutuality:  a  mutual  assent,  a  mutual  understanding,  a 
meeting  of  the  minds  of  the  parties." 

Without  these  four  elements  no  contract  is  binding  in  law. 

The  essentials  of  a  well-drawn  contract  that  comes  within  the 
province  of  the  engineer,  however,  are  as  follows: 

1st.     A  proper  and  customary  form. 

2d.  A  full  and  correct  description  of  all  parties  to  the  agree- 
ment. 

3d.     A  thorough  and   complete  preamble. 

4th.  A  statement  of  when  and  under  what  conditions  the  con- 
tract is  to  become  operative. 

5th.     The   limit,   if  any,   tor   duration  of  contract. 

6th.  An  exhaustive  statement  of  what  each  party  to  the  con- 
tract binds  himself,  his  executors,  administrators,  successors,  or 
assigns,  to  do  or  to  refrain  from  doing. 

7th.  A  clearly  defined  enunciation  of  the  consideration  which 
each  party  is  to  receive — this  is  the  essential  raison  d'etre  of  the 
instrument. 

8th.  The  forecasting  of  all  possible  eventualities  that  would 
materially  affect  the  agreement,  and  a  full  statement  of  everything 
that  is  to  be  done  in  case  of  each  eventuality. 

9th.  Penalties  for  failure  to  comply  with  the  various  terms 
of  the  agreement. 

10th.     Provision  for  possible  cancellation  of  contract. 

11th.  Provision  for  settlement  of  all  business  relations  cov- 
ered by  the  contract  or  resulting  therefrom  in  case  of  cancella- 
tion, taking  into  account  all  possible  important  eventualities. 

12th.  Mention  of  the  place  where  the  agreement  is  drawn 
or  of  the  place  where  it  is  to  be  put  in  force,  so  as  to  show  the  state 
under  the  laws  of  which  the  validity  of  the  contract  is  to  be  de- 
termined, should  suit  be  necessary  to  enforce  it. 

13th.     Methods  of  payments,  if  any  are  to  be  made. 

14th.  Provision  for  extra  compensation  and  the  limitations 
connected  therewith. 

15th.     Provision  for  possible  changes  in  contract. 

16th.     Provision   for  transfer  of  the  contract  or  for  sub-letting. 

17th.     Provision  for  settlement  of  disputes. 

18th.  Provision  for  satisfactory  and  sufficient  bond,  if  any  be 
needed. 

19th.  Provision  for  defense  of  lawsuits,  if  such  provision  be 
necessary. 

20th.  Definition  of  names  used  in  contract  such  as  "Engineer," 
"Company,"  "Contractor,"  or  "Trustee." 

21st.     Dating  of  contract. 

22d.  Proper  signatures  with  the  necessary  seals,  if  the  latter 
be  required. 

23d.  "Witnesses  to  the  signatures,  or  execution  before  a  notary 
public. 

I  shall  now  take  up  and  discuss  in  the  order  of  their  enumera- 
tion each  of  these  essentials  to  a  properly  drawn  contract. 

1st.  The  styles  of  opening  clause  for  contracts  are  both  numer- 
ous and  varied,  and  it  is  difficult  to  say  which  is  the  best.  Each 
writer  naturally  will  have  one  favorite  style  and  will  adhere  to  it 
whenever  possible.     Mine  for  many  years  has  been  as  follows: 

MKMORANDUM  OF  A(;KKK.MENT,   made  and  signed  this  eleventh  day 
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of  February,  ino.i,  by  and  between  the  Kansas  City  Bridge  &  Terminal  Rail- 
way Company,  a  corporaUon  of  the  State  of  Missouri,  the  party  of  the  first 
part,  and  sometltues  termed  in  this  agreement  and  In  the  specifications  the 
"Company."  aud  The  Western  Contracting  Company,  a  corporation  of  the 
State  of  Kansas,  the  party  of  the  second  part,  and  sometimes  termed  in  this 
agrecmeni  and  in  the  specifications,  the  "Contractor." 

Wait  recommends  the  two  following  forms  of  introduction: 
This  agreement,  made  and  entered  Into  this  eleventh  day  of  February,  In 
the  year  1905,  by  aud  between,  etc..  etc. 

Articles  of  Agreement,  made  and  entered  into  between  The  Kansas  City 
Bridge  &  Terminal  Uailway  Company,  a  corporation,  etc..  etc..  and  The  West- 
ern Contracting  Company,  a  corporation,  etc..  etc..  on  this  eleventh  day  of 
Kebruaiv.  190,5. 

After  the  introductory  clause  comes  the  preamble,  and  im- 
mediately after  it  I  insert  in  capital  letters  "NOW  THIS  AGREE- 
MENT WITNESSETH,"  and  follow  with  consecutively  numbered 
clauses  that  embody  all  the  terms  and  conditions  of  the  contract, 
then  close  with  provision  for  the  signatures  and  seals  of  the  con- 
tracting parties  and  witnesses  to  these  signatures. 

2d.  In  describing  the  various  parties  to  an  agreement,  care 
should  be  taken  to  make  the  description  full  and  convincing  in 
order  that  there  shall  be  no  possible  mistake  concerning  the  iden- 
tity of  each  party.  This  is  effected  in  the  case  of  an  individual 
by  stating  his  occupation  and  place  of  residence,  in  the  case  of  a 
firm  by  naming  it  fully,  mentioning  its  place  of  business,  and 
describing  the  kind  of  partnership,  and  in  case  of  a  company  by 
giring  its  legal  title  and  the  name  of  the  state  or  country  where 
it  was  incorporated.  In  case  of  a  partnership  it  is  sometimes  well 
to  specify  whether  it  is  general  or  special  in  respect  to  the  work 
covered  in  the  contract. 

While  most  contracts  are  drawn  between  but  two  parties,  it 
sometimes  occurs  that  an  agreement  will  involve  three  or  even 
more.  Such  a  contract  is  much  more  complicated  and  difficult  to 
draft  than  one  between  two  parties  only. 

Each  party  should  be  designated  in  the  instrument  by  his 
special  number,  as  the  party  of  the  first  part  or  the  party  of  the 
second  part:  and  in  addition  it  is  well  to  give  each  another  desig- 
nation, such  as  "Contractor,"  "Company,"  "Owner,"  "Engineer," 
"Promoter."  "Board,"  "City,"  "Incorporator,"  or  "Trustee"  in  order 
to  avoid  the  use  of  too  many  words  throughout  the  document,  as 
would  be  the  case  were  he  always  referred  to  as  the  party  of  the 
first  or  second  part.  In  order  to  make  assurance  doubly  sure  it 
is  well  in  some  cases  to  define  the  terms  "Contractor,"  "Company," 
"Engineer,"  "Promoter,"  etc..  at  the  end  as  well  as  at  the  begin- 
ning of  the  document.  In  any  case  these  explanatory  clauses  should 
be  placed  at  the  beginning  or  the  end  of  the  specifications,  because 
the  latter  are  often  used  without  the  contract   being  attached. 

There  is  no  strict  rule  as  to  the  order  in  which  the  several 
parties  shall  be  placed,  but  it  is  customary  to  make  the  one  who 
pays  the  money  the  party  of  the  first  part.  In  case  of  employer 
-and  employee  the  employer  should  come  first.  In  other  cases  it  is 
a  good  rule  to  put  the  most  important  party  first  and  the  others 
as  nearly  as  may  be  in  the  order  of  the  importance  of  their  rela- 
tion to  the  enterprise  or  object  matter  of  the  agreement. 

There  is  a  consideration  of  primary  importance  In  contract 
writing  that  is  sometimes  overlooked,  viz..  whether  the  parties  to 
the  agreement  are  legally  entitled  to  enter  into  contract.  For  in- 
stance, in  the  case  of  a  company,  the  president  or  general  man- 
ager, or  perhaps  either  can  sometimes  legally  contract  in  the  com- 
pany's name,  but  sometimes  he  cannot,  in  which  case,  if  haste  be 
essential,  it  would  be  proper  to  have  him  enter  into  and  sign  the 
contract  and  afterwards  have  it  formally  approved  at  a  meeting 
of  the  board  of  directors.  A  properly  certified  copy  of  the  board's 
approval  should  subsequently  be  attached  to  the  contract.  Access 
to  its  charter  and  by-laws  is  generally  necessary  to  determine  who 
has  authority  to  enter  into  and  sign  contracts  for  a  company. 

In  contracting  no  corporation  can  exceed  the  limit  of  its  powers 
as  given  by  its  charter.  If  it  attempts  to  do  so,  its  act  will  be 
ultra  vires  and  without  effect;  consequently  it  behooves  one  in 
writing  a  contract  with  a  corporation  first  to  study  well  its  charter, 
articles  of  incorporation,  and  by-laws. 

Contracting  with  unincorporated  organizations  as  parties,  such 
as  associations,  clubs,  societies,  or  congregations,  is  a  precarious 
business;  nevertheless  it  often  has  to  be  done.  In  order  to  ensure 
the  payment  of  money  obligations  by  such  parties  a  sufficient  sum 
should  be  deposited  in  advance  in  the  hands  of  a  reputable  trustee 
with  instructions  to  pay  it  to  the  proper  party  or  parties  as  soon 
as  the  obligations  covered  in  the  contract  have  been  met.  Other- 
wise, the  other  contracting  party  is  liable  to  lose  his  entire  con- 
sideration, because  it  is  very  difficult  to  hold  legally  an  organiza- 
tion that  has  no  legal  existence,  even  if  all  the  members  thereof 
be  individually  liable.  Here  again  I  speak  from  sad  experience, 
for  at  the  outset  of  my  consulting  practice  I  lost  what  1  consid- 
ered then  a  large  fee  by  dealing  with  a  committee  of  public  spir- 
ited citizens,  who  were  not  honest  enough  to  pay  their  just  debts 
after  the  proposed  enterprise  had  failed.  Even  the  law  did  not 
enable  me  to  collect  the-  bill,  as  my  lawyers  did  not  present  the 
case  to  the  court  in  the  proper  manner. 


Again,  any  person  under  21  years  of  age.  termed  in  law  an 
Infant,  who  enters  into  a  contract,  has  the  privilege  of  repudiating 
it  after  arriving  at  the  age  of  maturity,  in  case  that  it  does  not 
redound  to  his  advantage;  consequently  it  behooves  the  writer  of 
a  contract  to  make  sure  in  all  doubtful  cases  that  the  contracting 
parties  are  of  age.  In  engineering  contracts,  however,  this  ques- 
tion is  seldom  likely  to  arise  because  very  young  men  are  not  often 
concerned   in  a  prominent  way   with  important  enterprises. 

Similarly,  imbeciles,  inebriates  and  lunatics  are  incompetent, 
and  contracts  made  by  them  are  legally  voidable  at  their  option. 
While  it  is  highly  improbable  that  either  an  imbecile  or  a  lunatic 
would  ever  be  made  a  party  to  an  engineering  contract,  it  is  not 
impossible  that  a  man  chronically  addicted  to  the  over  use  of  liquor 
might  be  so  concerned.  Such  a  man  might  plead  that  he  was  under 
the  influence  of  drink  when  he  signed  the  document  and  thus 
possibly  effect  his  release  from  its  obligations,  consequently  the 
writer  of  an  engineering  contract  should  assure  himself  of  the 
temperate  character  or  at  least  of  the  sober  condition  of  the  parties 
thereto. 

A  married  woman  in  some  states  cannot  contract,  sue,  or  be 
sued  in  her  own  name.  While  it  is  uncommon  for  women  to  be 
engaged  in  enterprises  involving  engineering,  it  is  by  no  means 
impossible,  as  I  have  learned  from  a  hard  lesson:  for  in  the  case 
of  a  contract  for  the  engineering  of  a  large  and  novel  enterprise 
that  I  entered  into  with  a  certain  man,  it  ti'anspired  that  he  was 
acting  as  agent  for  a  married  woman.  Before  our  work  was  fin- 
ished the  man  died,  and  the  woman  gave  us  notice  in  writing 
that  she  would  assume  his  share  of  the  contract,  and  instructed 
us  to  finish  our  work.  This  we  did,  and  she  paid  us  one-half  of 
our  total  fee;  but  before  the  date  specified  in  the  contract  for 
the  payment  of  the  second  half,  the  bottom  dropped  out  of  the 
scheme,  and  the  lady  then  refused  to  make  any  further  payment. 
She  did  not  plead  her  married  state  as  a  justification  for  her  re- 
fusal; but  we  knew  what  we  might  expect  in  a  legal  contest  over 
the  question,  consequently  we  entered  the  balance  on  the  wrong 
side  of  our  ledger  in  the  "Profit  and  Loss"  account. 

In  case  of  war  a  contract  entered  into  between  parties  who 
are  subjects  or  citizens  of  the  conflicting  countries  is  illegal,  and 
if  war  be  declared  subsequent  to  the  signing  of  the  contract,  its 
obligations  cannot  be  enforced  by  law  until  after  the  war  has 
ceased.  As  engineers  are  often  interested  in  projects  in  foreign 
countries,  this  is  a  matter  that  needs  to  be  borne  in  mind  when 
preparing  the  contracts  for  such  enterprises. 

When  a  contract  is  entered  into  by  an  agent,  care  should  be 
taken  to  make  this  relationship  both  clear  and  legal  in  the  docu- 
ment by  stating  the  name  of  the  owner  or  corporation  and  follow- 
ing it  with  the  words 

'acting  by  and  through  Mr.  X..  Agent,  .\ttorney.  Engineer,  President,  or 
Treasurer  (as  the  case  may  be),  by  virtue  of  the  authority  vested  in  him 
through  power  of  attorney  of  the  (here  name  the  individual  or  company) 
dated  the  ....  day  of 19. ..  a  copy  of  which  is  hereto  annexed." 

or  in  some  similar  and  equally  explicit  manner.  In  this  way  the 
name  of  the  real  principal  is  made  certain,  the  authority  of  the 
agent  is  preserved,  and  the  possible  liability  of  the  agent  as  the 
principal  is  averted.  It  must  be  remembered  that  no  claims  or 
obligations  against  a  principal  are  created  by  a  contract  entered 
into  by  an  agent  who  acts  without  proper  authority,  unless  the 
contract  be  afterwards  conflrmed  directly  or  indirectly  by  the 
principal. 

Much  engineering  work  is  being  done  and  is  to  be  done  in 
the  future  by  contract  with  the  United  States  Government.  In 
making  such  contracts  it  is  important  to  note  that  although  the 
Government  may  enter  suit  on  its  contracts  for  their  enforcement, 
it  cannot,  without  its  own  consent,  be  sued  for  non-compliance  there- 
with. Instances  are  not  unknown  of  repudiation  of  contracts  by 
governments.  Furthermore,  public  officers  cannot  be  held  person- 
ally liable  for  contracts  signed  by  them  in  their  official  capacity. 

The  names  of  the  parties  in  the  body  of  a  contract  should  cor- 
respond exactly  with  the  signatures  and  seals  at  the  end,  for  a 
variation   might  prove  fatal  to  the  validity  of  the  document. 

3d.  The  preamble  is  a  most  important  portion  of  any  con- 
tract. It  should  explain  fully  all  the  whys  and  wherefores  of  the 
agreement  and  its  raison  d'etre.  A  thorough  explanation  of  these 
would  often  render  clear  the  intent  of  a  clause  in  the  body  of  the 
instrument  that  is  otherwise  ambiguous. 

Oncf  more  I  am  speaking  from  sad  experience,  for  in  an  im- 
portant but  hurriedly  prepared  contract  one  of  the  clauses  was 
not  drawn  with  sufficient  clearness,  and.  in  consequence,  one  of 
the  parties  to  the  agreement  tried  to  take  an  unfair  advantags  of 
it.  Had  the  preamble  explained  carefully  and  in  detail  the  ulti- 
mate object  of  the  contract  and  the  various  steps  necessary  tor 
its  accomplishment,  the  said  party  would  not  have  been  able  to 
make  the  claim  he  did. 

4th.  Every  contract  should  contain  a  statement  of  when  or 
under  what  conditions  it  is  to  become  operative.  The  date  may  be 
some  particular  day  of  month  and  year  or  immediately  after  or 
some  definite  time  subsequent  to,  some  act  or  occurrence,  such,  for 
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instance,  as  the  giving  of  written  notice,  or  the  deposit  of  a  cer- 
tain amount  of  money  in  a  certain  place,  or  the  completion  of  a 
certain  piece  of  work,  or  the  arrival  of  a  railroad  at  a  certain 
point.  Whatever  the  "condition  precedent"  may  be,  it  should  be 
made  clear  in  the  document  beyond  the  peradventure  of  a  doubt. 

5th.  Too  often  in  contracts  nothing  la  said  concerning  the 
duration  of  the  agreement  or  of  how  it  is  to  be  drawn  to  a  close. 
In  some  cases  it  would  be  impracticable  thus  to   limit  the  life  of 


imil  the  iimumit  thus  withheld  shall  uot  be  considered  us  a  penalty,  but  n 
liquidated  damages,  fixed  and  agreed  to  In  advance  by  the  contracting  parties 
as  a  proper  oouipensatlon  to  the  Company  for  the  loss  caused  It  by  such 
delay." 

Liquidated  damages  are  but  seldom  enforced,  owing  mainly 
to  the  characteristic  good  nature  of  engineers;  for  they  object  to 
taking  advantage  of  a  contractor  who  has  worked  faithfully  but 
has  been  unfortunate.  Again,  the  fact  that  the  sympathy  of  jurors 
the  contract;  but  in  others  it  is  not  only  practicable  but  also  ad-  is  generally  with  the  working  man  and  against  corporations  is 
visable,  and  sometimes  it  is  imperative,  especially  where  a  bond  tor  a  reason  why  disputes  involving  the  retention  of  money  to  com- 
proper  completion  of  work  is  involved.  pensate  for  delays  are  generally  settled  out  of  court. 

6th.     The  statement  of  what  each  party  to  the  contract  binds  10th  and  11th.     In  most  contracts  for  construction  and  in  some 

himself,  his  executors,  administrators,  successors,  or  assigns,  as  other  types  of  contract  there  is  no  need  to  provide  for  a  possible 
the  case  may  be,  to  do  or  to  refrain  from  doing  should  be  thorough  abrogation  of  the  agreement,  because  the  completion  of  the  work 
and  complete   in  every  detail.     The  importance  of  this  is  self-evi-     involved  is  a  natural  cancellation;   but  in  some  other  types,  such, 

for  instance,  as  partnership  contracts  that  continue  indefinitely, 
full  detailed  provision  should  be  made  for  annulment  at  any  time. 
Great  care  should  be  exercised  to  describe  fully  how  all  current 
business    matters   are    to    be   closed    and    what   compensation    is  to 


dent,  nevertheless  it  is  a  point  that  is  not  always  given  proper  atten- 
tion In  contract  writing. 

In  all  contracts  between  corporations  or  between  a  corporation 
and  an  individual,  the  promises  to  perform  should  be  made  binding 
upon  the  successors  or  assigns  of  each  corporation,  although  it  is     be   paid   to   the  other   party   or   parties  by   the   party   who  desires 
probable  that  the  law  would  enforce  this  even  if  the  stipulation  be     the   said   cancellation.     To   do   this   in   a  satisfactory   manner  will 


omitted. 

In  contracts  where  an  individual  is  a  party  to  the  agreement 
It  is  best  to  bind  not  only  himself  but  also  his  executors  or  as- 
signs, unless,  percliance,  the  obligation  be  of  such  a  nature  as  to 
be  non-transferable,  as,  for  instance,  the  performance  of  personal 
duties  or  services  of  an  expert  nature  or  involving  special  skill. 
Thus  an  engineer's  services  are  not  transferable,  unless  some  special 
provision  be  made  and  agreed  to  by  both  parties  that,  in  case  of 
his  death  or  Inability  for  good  and  sufficient  reason  to  finish  his 
work,  his  contract  is  to  be  assumed  by  some  other  engineer  either 
named  or  to  be  determined  afterwards  in  some  specific  way.  But 
the  death  of  one  member  of  a  firm  of  engineers  will  not  cancel 
an  agreement;  for  as  long  as  one  of  the  original  members  of  the 
firm  remains  in  charge  the  contract  will  hold.  In  other  words,  it 
would  require  the  death  or  incapacity  of  all  the  original  members 


require  business  knowledge  and  ability  of  the  highest  order. 

12th.  It  is  quite  important  in  many  contracts  to  state  where 
the  instrument  was  executed  and  where  it  is  to  be  put  in  force, 
notwithetanding  the  fact  that  the  residence  of  each  party  in  case 
of  individuals  or  the  state  of  organization  in  case  of  corporations 
has  been  described  in  the  introductory  clause  of  the  document. 
The  laws  governing  a  contract  may  be  determined  by  the  place 
where  the  contract  was  made  or  by  tliat  in  which  it  is  performed. 
Wait  treats  this  question  very  thoroughly  on  pages  49  to  51  of  his 
Engineering  and  Architectural  Jurisprudence. 

13th.  Methods  of  making  payments  under  construction  con- 
tracts are  generally  covered  in  the  specifications,  where,  in  my 
opinion,  they  properly  belong,  althotigh  I  have  on  several  occa- 
sions been  adversely  criticized  for  not  putting  a  payment  clause 
in   the   contract   proper.     In   all   other   types  of   contract  in   which 


of  the  firm  to  abrogate  the  contract,  unless  special  provision  to  the     payments  of  money  are  involved,  full  provision  should  be  arranged 


contrary  exist  in  the  written  agreement. 

Construction  contracts  are  generally  assignable,  unless  they  con- 
tain provision  to  the  contrary. 

7th.  The  consideration  which  each  party  to  an  agreement  Is 
to  give  and  is  to  receive  should  be  clearly  and  fully  stated  in  the 
document,  otherwise  unsealed  contracts  are  liable  to  be  held  value- 
less and  void  in  law.  Moreover,  the  consideration  must  be  real, 
substantial,  and  adequate.  Some  lawyers  make  a  practice  in  many 
cases  of  specifying   a  consideration   of   one   dollar,  and   they   even 


for  the  exact  manner  in  which  all  payments,  both  partial  and  final, 
are  to  be  made.  This  remark  applies  with  special  force  to  con- 
tracts Involving  engineering  fees;  for  in  these,  if  payments  on 
account  are  not  arranged  for,  there  is  a  chance  that  the  engi- 
neers will  receive  no  compensation  at  all  until  after  the  comple- 
tion of  their  work,  and  this  might  be  delayed  for  an  Indefinite 
period.  Our  usual  practice  is  to  ask  one-half  of  our  fee  upon  the 
completion  of  the  plans  and  specifications  and  the  other  half  in 
monthly  payments  proportionate   to  the  amount   of  contract   work 


try  to  pass  that  dollar  around  among  the  several  parties  to  the  done  on  the  construction,  so  that  when  the  latter  is  finished  we 
agreement  by  having  each  party  make  nominally  that  payment  to 
each  of  the  other  parties  so  as  to  show  that  each  receives  a  val- 
uable (?)  consideration.  In  my  opinion,  such  a  practice  is  mere 
humbug  and  unworthy  of  adoption  by  any  man  pretending  to  scien- 
tific attainments  in  his  profession,  no  matter  whether  that  profes- 
sion be  law  or  engineering.  Its  adoption,  it  seems  to  me,  is  prima 
facie  evidence  of  weakness  in  the  document  and  a  confession  by 
its  writer  that  he  has  failed  to  make  evident  the  true  considera- 
tion that  each  party  is  to  receive  and  the  real  reason  for  each 
party's  entering  into  the  agreement. 

There  may  be  some  excuse  for  passing  the  dollar  in  case  of 
a  parent  deeding  property  to  his  child,  where  the  true  considera- 
tion is  love  and  affection;  but  a  dollar  does  not  constitute  a  real 
consideration— it    would   be  insufficient  usually   to  pay   the  cost,  of 


shall  have  been  paid  in  full.  We  have  learned  to  provide  also 
that  we  are  compensated  properly  for  all  extra  expense  to  us 
due  to  failure  to  complete  the  work  in  the  time  specified.  It  has 
cost  us  many  thousands  of  dollars  to  learn  this  lesson,  conse- 
quently the  hint  ought  to  be  valuable. 

14tli.  In  construction  contracts  the  subject  of  extra  payments 
also  belongs  in  the  specifications,  although  in  many  cases  it  Is 
covered  in  the  contract  proper.  Our  standard  clause  for  this  item 
reads  thus: 

"No  extras  will  be  allowed,  unless  they  be  ordered  In  writing  by  the 
Knglneer.  For  extras  so  allowed  the  contractor  will  be  paid  the  actual  cost 
to  him  plus  ten  (10)  per  cent,  for  profit.  Satisfactory  vouchers  will  be 
required  from  the  Contractor  for  all  extra  labor  and  materials." 

15th.     It  is  a  wise  precaution  to  provide  for  making  changes  In 


typewriting  the  document,  hence  its  employment  is  a  fiction  and  a     every  important  contract.     Our  standard  clause  for  this  Item  is  as 


farce. 

8th.  No  portion  of  the  work  of  contract  writing  requires 
greater  experience  and  ability  than  the  forecasting  of  all  possible 
eventualities  that  would  materially  affect  the  agreement  and  the 
proper  provision  for  what  is  to  be  done  in  the  case  of  each  eventual- 
ity. All  contracts  are  more  or  less  faulty  in  this  particular,  for 
it  would  require  omniscience  to  forecast  all  future  happenings; 
nevertheless,  in  preparing  an  important  contract  one  should  en- 
deavor to  foresee  and  provide  for  all  possibilities  and  probabilities. 
The  lawyer  or  engineer  who  makes  a  practice  of  giving  this  im- 
portant matter  full  consideration  in  every  contract  that  he  writes 
will  soon  find  himself  in  demand  by  capitalists  to  aid  them  in  mak- 
ing their  investments  and  in  consummating  their  enterprises. 

9th.  The  matter  of  penalties  is  one  that  has  to  be  handled 
with  gloves,  for  the  law  is  very  jealous  of  its  rights  and  preroga- 
tives, and  deems  that  it  alone  is  authorized  to  specify  and  enforce 
a  penalty,  which  It  interprets  as  a  punishment  for  failure  to  per-j 
form  or  comply  with  the  terms  of  an  agreement.  On  this  accoun( 
it  Is  better  not  to  use  the  term  "penalty"  In  any  contract  but  tO 
employ  instead  that  of  "liquidated  damages."  In  my  practice  I  have 
a  clause  in  construction  specifications  that  reads  as  follows: 

"For  each  aay.  of  delay  beyond  the  date  set  in  the  contract  for  completing 
the  entire  work  herein  outlined,  all  In  accordance  with  the  plans,  specifica- 
tions, and  directions  of  the  Engineer,  the  Company  shall  withhold  perma- 
nently from  the  Contractor's  total  compensation  the  sum  ot  dollari; 


follows: 

"No  change  or  alteration  shall  be  made  In  the  terms  or  conditions  of  this 
agreenicnt  without  the  consent  of  both  parties  hereto  In  writing;  and  no 
claim  shall  be  made  or  considered  tor  any  extra  work,  unless  the  same  shall 
be  authorized  and  directed  In  writing  by  the  Engineer." 

16th.  In  construction  contracts  there  should  always  be  a  clause 
to  govern  assigning  the  contract  and  sub-letting  the  work.  Our 
standard  clause  for  this  reads  thus: 

"The  party  of  the  second  part  hereby  agrees  thai  It  will  not  assign  or  sub- 
let the  work  covered  In  this  contract,  or  any  portion  of  It.  without  the  written 
consent  of  the  luirty  ot  the  first  part;  but  will  keep  the  same  within  Its 
control." 

17th.  In  respect  to  provision  for  settlement  of  disputes  engi- 
neers are  somewhat  at  variance.  Some  think  that  the  Engineer 
should  be  the  sole  arbiter,  but  I  do  not  believe  that  such  an  ar- 
rangement Is  just,  savoring,  as  it  does,  altogether  too  much  ot 
aul5Sfcratic  rule.  I  am  a  firm  believer  in  arbitration  for  the  set- 
tlement of  all  disputes  on  important  matters,  and  it  has  for  many 
years  been  my  custom  to  provide  in  all  construction  contracts  for 
such  a  method  of  settlement.  Our  standard  clause  for  this  matter 
is  as  follows: 

"The  decision  of  the  Engineer  shall  control  as  to  the  Interpretation  of 
drawings  and  specifications  during  the  execution  ot  the  work  under  them;  but 
if  either  party  shall  consider  Itself  aggrieved  by  any  decision.  It  may  require 
ithe  dispute  to  be  finally  and  conclusively  settled  by  the  decision  of  three  ar- 
Ibltrators,  the  first  to  be  appointed  by  the  party  of  the  first  part,  the  second 
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,•  the  party  of  Ihc  sec.md  part,  and  the  third  \>y  the  two  arbitrators  thus 
Sosen.      In  case  that   the   two  first  chosen   fail  to  agree  upon  a  third,  the 

itter  shall  be  appointed  b.v    By   the   de- 

islon  of  these  three  arbitrators  or  by  that  of  a  majority  of  them,  both  par- 
es to  this  agreement  shall  be  finally  bound." 

The  person  chosen  to  appoint  the  third  arbitrator  should  be 
)rae  prominent  official  such  as  the  judge  of  a  certain  court,  the 
layor  of  a  certain  city,  or  the  governor  of  a  certain  state. 

It  is  seldom  that  an  arbitration  clause  in  a  contract  is  utilized, 
3cause  engineers  as  a  rule  are  reasonable.  Only  once  in  my  30 
jars  of  practice  has  it  been  appealed  to.  The  subject  of  dis- 
Lite  in  that  case  was  some  lumber  very  properly  rejected  by  my 
ispector  as  unfit  for  use.  Unfortunately,  the  result  of  the  arbitra 
on  was  adverse  to  my  decision,  owing  to  a  too  friendly  under- 
anding  between  the  officers  of  the  company  and  the  contractor. 

Notwithstanding  the  fact  that  the  contract  reads  that  "By  the 
jcision  of  these  three  arbitrators,  or  by  that  of  a  majority  of 
lem.  both  parties  to  this  agreement  shall  be  finally  bound,"  the 
w  has  decided  that  the  losing  party  has  still  a  right  to  appeal 
I  the  courts;  consequently  this  clause  of  our  form  of  contract  is 
3t  binding.  Although  I  have  known  this  for  years.  I  have  made 
3  change  in  the  clause  for  the  reason  that  at  least  nine  eon- 
actors  out  of  ten  prefer  arbitration  to  the  delays,  uncertainties, 
id  expense  that  are  inseparable  from  legal  litigation,  and  I  have 
3ver  heard  of  a  case  in  which  the  loser  by  arbitration  appealed 

I  the  courts.  It  would  simplify  matters  if  immediately  after  an 
"bitration  is  agreed  upon,  each  party  concerned  were  to  give  to 
le  other  a  bond  guaranteeing  that  he  will  abide  by  the  decision 
'  the  arbitrators. 

ISth.  The  bond  question  is  a  prominent  feature  of  any  con- 
ruction  contract  and  occasionally  is  important  in  other  types  of 
)ntract.  My  firm  has  finally  come  to  the  conclusion  that  a  good 
irety  company  bond  is  the  only  kind  that  we  shall  either  ask 
ir-  or  accept  in  future,  for  no  other  kind  is  so  satisfactory  to  the 
)mpany  or  is  obtained  with  so  little  diflScuIty  by  the  contractor. 

II  personal  bonds  are  obtained  by  favor  and  they  are  generally 
ary  unsatisfactory,  for  the  solvency  of  the  sureties  is  difficult 
I  prove,  and  to  enforce  payment  is  still  more  difficult.  Many  years 
?o  I  had  my  first  and  last  experience  with  a  personal  bond.  It 
as  when  building  my  residence  that  I  accepted  from  the  con- 
•actor  a  joint  bond  signed  by  three  or  four  persons,  among  them 

good  friend  of  mine.  This  bond  was  accepted  by  my  lawyers, 
evertheless,  later  on  when  the  contractor  threw  up  the  work  I 
)und  that  the  only  responsible  man  on  the  paper  was  my  friend, 
s  I  could  not  press  him,  I  waived  the  matter,  and  in  consequence 
as  materially  out  of  pocket. 

There  is  considerable  humbug  in  connection  with  sureties  to 
jreements.  for  a  slight  change  in  contract,  plans,  or  specifications 
!  often  sufficient  to  render  the  bond  null  and  void.  If  anyone  doubt 
lis  statement,  let  him  read  what  Wait  says  on  pages  13  to  17 
f  his  Engineering  and  Architectural  Jurisprudence.  In  my  opin- 
)n.  the  only  way  to  protect  the  company  is  to  insist  upon  having 
bond  that  will  permit  of  all  necessary  changes  in  plans  and 
pecificalions  without  releasing  the  surety,  and  even  such  a  bond 
light  be  avoided  by  the  law's  declaring  it  illegal  because  it  departs 
rom  current  practice. 

There  are  some  very  strange  things  about  the  law.  On  two  or 
iree  occasions  I  have  been  provoked  to  make  the  statement  that 
laws  are  made  to  protect  rogues  against  honest  men,"  and  truly 
,  does  seem  sometimes  as  if  such  were  the  case.  Law  and  equity 
re  two  entirely  different  things.     The  less  that  engineers  have  to 

0  with  the  former  and  the  more  they  employ  the  latter,  the  better 
;  will  be  for  all  concerned. 

In  adjusting  disputes  I  am  a  firm  believer  in  the  principle 
f  compromise,  or,  to  put  it  in  more  homely  words,  in  that  of  "give 
nd  take."  It  is  nearly  always  practicable  to  bring  two  disputing 
arties  to  terms  by  suggesting  a  reasonable  compromise. 

19th.  If,  according  to  a  contract,  the  contractor  is  to  indem- 
ify  the  company  against  all  liability  or  damages  on  account  of 
ccidents,  it  is  only  fair  that  the  former  should  be  given  the  priv- 
ege  of  assuming  the  sole  defense  of  all  lawsuits  arising  from  such 
laims. 

20th.     The  manner  of  defining  by   special   clauses  names  used 

1  the  contract,  such  as  "Engineer,"  "Company,"  etc.,  will  be  seen 
y  an  examination  of  any  standard  form  of  contract. 

21st.  A  contract  can  be  dated  either  in  the  opening  or  in  the 
nal  clause  or  in  both.  In  the  latter  case  it  is  better  not  to  repeat 
lie  date  but  to  insert  the  sentence  "Dated  the  day,  month,  and  year 
rst  herein  written." 

22d.  It  is  important  that  the  signatures  coincide  exactly  with 
he  names  of  the  parties  as  given  in  the  opening  clause  of  the 
greement.  and  that  proper  seals  are  attached  when  they  are  needed, 
f  a  party  to  a  contract  be  a  corporation,  its  corporate  seal  should 
e  used,  but  in  the  case  of  an  individual  almost  any  kind  of  seal 
,'ill  suffice — either  a  wafer  or  the  word  "seal"  with  a  scroll  drawn 
round  it  with   pen  and  ink  being  commonly  used.     In   the  latter 


case  it  is  better  to  write  in  small  letters  the  initials  of  the  signer 
over  the  word  "seal." 

Let  me  here  call  your  attention  to  an  important  and  funda- 
mental difference  between  contracts  with  and  without  seals.  The 
former  do  not  need  to  have  a  consideration  mentioned  in  them  in 
order  to  make  them  valid,  while  the  latter  do  require  such  men- 
tion. In  former  times  there  was  far  greater  difference  in  the 
importance  of  sealed  and  parole  (or  unsealed)  contracts  than  there 
is  to-day;  for  then  a  sealed  contract  could  not  be  modified  without 
taking  many  formal  legal  steps,  while  to-day  it  can  be  changed 
quite  readily  by  a  short  supplementary  contract,  provided  there 
be  a  proper  consideration  mentioned  therein  for  the  making  of 
the  change. 

23d.  ■ftTiere  the  party  to  a  contract  is  a  corporation,  the  proper 
witness  to  the  company's  signature  is  the  secretary  of  the  com- 
pany, who  should  use  its  corporate  seal  for  attesting  the  docu- 
ment, but  in  case  the  party  is  an  individual  any  witness  will  suffice. 

The  best  possible  witness  to  signatures  is  a  properly  author- 
ized notary  public;  because  if  any  doubt  be  expressed  concerning 
the  authenticity  of  the  said  signatures,  all  that  is  necessary  is 
to  prove  the  notary's  authority,  which  is  a  matter  of  public  record, 
while  for  all  other  witnesses  it  is  obligatory  to  search  for  them 
and  either  produce  them  in  person  or  prove  that  it  is  impracticable 
to  do  so  on  account  of  death  or  departure  from  the  country;  and  in 
this  case  it  is  generally  required  that  there  be  brought  forward 
reliable  parties  who  will  swear  that  the  witnesses'  signatures  are 
authentic. 


A    New    Design    of   Derailer. 


The  derailer  illustrated  herewith  was  invented  by  Mr.  George 
L.  Mansfield.  Mechanical  Engineer  in  the  engineering  department 
of  the  Chicago  &  Alton.  The  primary  object  of  the  designer  was 
the  production  of  a  derailer  whose  out-of-service  position  will  be 
below  the  plane  of  the  top  of  the  rail.  The  method  by  which  this 
is  accomplished   is  pretty  clearly  shown  by  the  drawings.     The  de- 
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SECTION  A.  '  SECTION  B.  SECTION  C. 

The   Mansfield    Derailer. 

railer  is  supported  and  moved  by  two  pairs  of  links,  arranged  as 
shown.  The  inner  pair  is  connected  to  the  main  line  switch.  The 
upper  pin  holes  of  this  pair  are  larger  than  the  pins  and  are  given 
a  cam  surface,  as  shown  in  section  at  C,  to  impart  a  lifting  mo- 
tion to  the  derailer  in  order  to  clear  the  top  of  the  rail.  The  sec- 
tional views  show  the  derailer  with  a  lip  fitting  over  the  inner 
rounded  corner  of  the  rail  head.  This  is  a  precautionary  feature 
designed  to  guard  against  any  possibility  of  movement  sideways 
under  load.  But  as  the  position  'of  the  links  and  the  relation  of 
the  parts  is  such  that  it  is  practically  impossible  for  this  to  occur 
anyway,  as  the  load  would  have  to  be  raised  in  order  for  it  to  do 
so.  the  device  is  made  with  or  without  the  lip,  as  desired. 

The  material  is  malleable  iron,  with  the  possible  exception  of 
the  pins,  which  may  be  either  of  steel  or  turned  malleable  iron. 
The  weight  is  about  So  lbs.  The  height  of  rail  to  which  the  derailer 
is  to  be  applied  determines  the  length  of  the  links,  of  course. 

The  Mansfield  derailer  is  handled  by  the  Locomotive  Appliance 
Company  of  Chicago. 
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The  impression  gained  from  reading  that  portion  of  the  Presi- 
dent's message  which  relates  to  railroad  rates  is  that  Mr.  Roosevelt 
has  clearly  defined  his  ideas  to  the  extent  that  rate  making  should 
be  done  only  by  an  administrative  commission,  not  by  a  court.  He 
makes  this  point  well,  and  he  also  takes  up  somewhat  in  detail  the 
abuses  of  discrimination  and  the  type  of  unfairness  represented  by 
the  private  car  lines.  The  President  again  commits  himself  to  the 
fallacy  that  there  is  a  material  difference  between  government  rate 
regulation  after  complaint  and  government  rate  regulation  de  novo, 
but  he  dulls  the  weapon  which  he  places  in  his  agents'  hands  by  ex- 
pressing the  belief  that  the  rate  making  shall  be  done  by  promulgat- 
ing a  series  of  maximum  rates  on  complaint.  To  prevent  discrimi- 
nation below  the  maximum  rate  he  suggests  that  the  commission 
may  seize  upon  a  discriminatory  low  rate  and  make  that  the  maxi- 
mum, thereby  terrifying  other  evildoers  and  those  disposed  to  be  evil. 
This  portion  of  the  President's  message,  which  is  really  the  un- 
finished business  of  his  first  utterance  on  Federal  rate  regulation, 
is  clever  In  evading  some  of  the  obstacles  which  have  been  .shown, 
but  offers  no  reason  for  believing  that  it  can  accomplish  much.  The 
British  Railway  &  Canal  Commission  has  been  fixing  maximum 
rates  for  some  years  without  any  really  appreciable  effect  on  the  way 
traffic  Is  handled.  On  the  principle  of  the  rebate  and  discrimination 
the  President  Is  much  more  convincing,  and  makes  his  idea  stand 
forth  sharply:  "The  law  should  make  it  clear  so  that  nobody  can 
fail  to  understand  that  any  kind  of  commission  paid  on  freight 
shipments,  whether  in  this  form  or  in  the  form  of  fictitious  dam- 
ages, or  of  a  concession,  a  free  pass,  reduced  passenger  rate  or  pay- 
ment of  brokerage,  is  Illegal."  He  also  calls  specific  attention  to 
the  desirability  that  the  accounts  of  common  carriers  should  be 
absolutely  open  to  the  inspection  of  tlie  government,  in  which  we 
heartily  concur.  If  we  may  be  permitted  to  look  ahead  somewhat, 
we  are  inclined  to  prophesy  that  the  portion  of  the  President's  ad- 
dress which  deals  with  the  strict  matter  of  rate  making  and  which 
started  the  extraordinary  campaign  of  education  that  has  been  going 
on  ever  since  the  Esch-Townsend  bill  was  brought  forward,  will 
produce  results  exceeding  small,  while  his  frank  efforts  to  promote 
corjwrate  honesty  and  straight  and  open  dealing  will  bear  fruit  out 
of  all  proportion  to  any  railroad  legislation  the  country  has  ever  had. 


in  1899  for  the  purpose  of  consolidating  the  Flint  &  Pere  Marquette, 
the  Detroit,  Grand  Rapids  &  Western  and  the  Chicago  &  West 
Michigan  railroads.  The  Chicago,  Cincinnati  &  Louisville  Railroad 
Is  a  consolidation  effected  in  1903  of  the  Cincinnati,  Richmond  & 
Muncie  and  the  Cincinnati  &  Indiana  Western  railroads  with  a 
projected  line  from  Cincinnati  to  Chicago  (282  miles)  most  of 
which  has  been  completed.  In  July,  1904,  the  Cincinnati,  Hamlltoa 
&  Dayton  Railway  acquired  control  of  the  Pere  Marquette  through 
purchase  of  11/16  of  its  common  stock.  These  two  companies  then 
proceeded  to  acquire  jointly  the  entire  outstanding  capital  stock  of 
the  Chicago,  Cincinnati  &  Louisville.  In  January.  190.5,  the  Cin- 
cinnati, Hamilton  &  Dayton  leased  for  99  years  the  Ohio  rights  and 
property  of  the  C.  C.  &  L.,  and  also  secured  the  common  use  of  its 
lines  in  Indiana,  by  guaranteeing  the  C,  C.  &  L.  bonds,  assuming 
maintenance  of  the  property  In  Ohio,  and  agreeing  to  pay  Its  pro- 
portion of  the  cost  of  maintaining  the  lines  in  Indiana  used  in. 
common.  In  March,  1905,  the  C,  H.  &  D.  leased  the  Pere  Marquette 
for  999  years,  the  lessee  to  assume  all  obligations  of  the  Pere  Mar- 
quette and  to  pay  as  rental  4  per  cent,  dividends  on  its  $12,000,000- 
preferred  stock  and  5  per  cent,  dividends  on  its  $16,000,000  common 
stock.  In  April,  1905,  the  Pere  Marquette  assumed  the  entire  capi- 
tal stock  of  the  Toledo  Railway  &  Terminal  Company.  This  is  a 
rough  outline  of  the  corporate  history  of  this  much  bought  and  sold 
property,  embracing  3.099  miles  of  line  owned  and  3,668  miles  as  the 
total  operated,  between  Binfalo  and  1  ronton  ou  the  east,  Petoskey, 
Bay  City,  Ludlngton  and  other  Lake  Michigan  and  Lake  Huron 
points  on  the  north,  Chicago  and  Springfield,  111.,  on  the  west,  and 
Cincinnati  and  the  Ohio  river  on  the  south — a  system  reaching  a 
number  of  excellent  traffic  points  in  a  comparatively  small  territory, 
but  under  highly  competitive  conditions  and  with  no  through 
outlet. 


The  Cincinnati,  Hamilton  &  Dayton  Railway  Company  was 
formed  In  1895  as  a  consolidation  of  the  Cincinnati,  Hamilton  & 
Dayton  Railroad,  the  Cincinnati,  Dayton  &  Ironton,  and  the  Cincin- 
nati, Dayton  &  Chicago.    The  Pere  Marquette  Railroad  was  organized 


Having  considered  the  position  of  the  Great  Central  route 
made  up  of  these  properties  in  their  central  territory,  as  they  ex- 
isted prior  to  any  outside  interference,  observe  how  they  got  their 
through  traflic  outlet,  and  what  became  of  it.  The  Erie  Railroad 
reaches  the  Cincinnati,  Hamilton  &  Dayton,  or  the  Great  Central 
system,  at  Btiffalo,  at  Chicago  and  at  several  points  In  between.  The 
Erie  directors  in  September,  1905,  authorized  the  purchase  of  a  ma- 
jority of  the  capital  stock  of  the  Cincinnati,  Hamilton  &  Dayton. 
This  purchase  was  made  through  J.  P.  Morgan  &  Co.,  who  bought 
through  H.  B.  HoUins  &  Co.,  the  Erie  obtaining  funds  through  the  sale 
of  its  $12,000,000  convertible  bonds,  which  had  been  authorized  for 
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general  improvement  work.  As  described  in  the  Railroad  Gazette, 
September  22,  the  respective  syndicate  operations  on  the  C,  H.  &  D. 
property.  \(iliich  need  not  be  detailed  at  this  time,  steadily  raised  the 
prices  of  the  stock  to  $160  a  share,  which  the  Erie  is  understood  to 
have  paid  for  the  majority  of  it;  a  price  far  too  high.  Now  comes 
the  dissatisfied  Erie  shareholder,  who  asks  sharply  about  the  bargain 
which  his  road  has  made  with  Mr.  Morgan.  Thereupon  Mr.  Mor- 
gan, perhaps  acting  under  a  species  of  coercion,  following  the  inspec- 
tion of  tlie  road,  takes  the  property  off  the  hands  of  the  Erie,  and 
an  announcement  is  made  that  the  $12,000,000  bonds  will  be  released 
for  the  Erie  improvements  for  which  they  were  originally  intended. 
When  the  dust  had  cleared  away  it  was  apparent  that  several 
syndicates  had  made  an  excellent  profit,  that  the  Erie  had  had  a  bar- 
gain which  it  did  not  want,  taken  off  its  hands,  and  that  Mr.  Morgan 
has  assumed  control  of  a  very  much  over-capitalized  property.  An- 
nouncements at  once  followed  that  a  receivership  had  been  asked 
for,  and  it  is  probable  that  the  C,  H  &  D.  finances  can  be  very  much 
improved  in  this  way  in  a  short  time.  It  is  certainly  fortunate 
for  the  Erie  that  it  need  no  longer  be  concerned  with  keeping  this 
property  out  of  insolvency.  Perhaps  no  single  individual  has  been 
more  unfortunate  in  his  relations  with  this  tangled  matter  than  Mr. 
Russell  Harding,  a  strong  and  efficient  railroad  officer,  who  re- 
signed as  Vice-President  after  the  property  went  into  Erie  hands 
because  there  was  no  apparent  place  for  him  in  the  reorganization, 
and  who,  owing  to  his  natural  relations  with  the  several  successive 
syndicates,  is  probably  placed  in  an  unfortunate  light  with  the 
present  management.  Mr.  Harding  was  exceptionally  well  qualified 
for  the  difficult  task  he  undertook,  and  it  will  be  hard  to  find  a 
successor. 


THE  BAKER   BRIDGE  COLLISION 


A  feeling  of  shame  is  uppermost  in  reading  the  account  of  the 
Baker  Bridge  collision  on  the  Fitchburg  division  of  the  Boston  & 
Maine  Railroad.  There  is  despair,  too,  for  the  simple  statement  of 
fact  that  an  engineman  has  run.  with  speed  unchecked,  past  two 
warning  and  three  danger  signals,  which  he  saw,  shakes  our  confi- 
dence in  the  fidelity  of  men  and  in  the  value  of  warning  signals. 
There  Is  also  indignation  that  an  engineman  of  from  four  to  five 
months'  experience  should  be  chosen  to  drive  a  fast  express.  Lyons 
was  a  good  fireman.  His  record  in  that  position  was  clean,  and 
he  knew  the  road — the  division  on  which  his  work  as  an  engine- 
man  was  begun  only  last  July.  He  had  the  information.  He  had 
passed  the  required  examination,  buj,  without  any  reasonable  test 
of  his  mental  capacity  for  that  peculiar  kind  of  responsibility 
needed  in  running  fast  trains  safely,  he  was  put  in  charge  of  a 
heavy  fast  express.  The  result  was,  not  what  might  have  been 
expected,  but  what  might  have  been  feared  and  guarded  against 
by  those  who  know  that  implicit  obedience  is  a  talent,  and  that 
the  mental  capacity  for  doing  the  same  thing  over  and  over  again, 
thousands  of  times,  is  a  higher  talent  and  one  that  is  essential 
in  safe  running  at  high  speed. 

At  first  sight,  the  cause  of  this  accident,  the  running  madly 
by  signals  set  at  danger,  impairs  our  confidence  in  block  signals. 
The  case  is  singularly  like  the  Westfield  disaster,  and  we  need  to 
refer  to  that  in  considering  the  present  one.  The  engineman  who 
ran  to  Westfield  was  firm  in  the  belief  that  he  had  a  ten-minute 
time  interval.  His  injector  choked,  his  water  was  running  low,  and 
while  he  was  turned  from  the  window  adjusting  the  injector,  he 
became  interested,  lost  count  of  time  and  forgot  to  look.  The 
knowledge  which  he  supposed  he  had  of  the  time  Interval  was  the 
cause  of  his  undoing,  although  he  was  running  on  a  space-interval 
block-signaled  road. 

At  Baker  Bridge  time  interval  signals  were  the  only  ones 
used.  At  each  station,  or  position,  where  a  man  is  permanently 
placed,  a  green  signal  is  displayed  for  ten  minutes  after  the  pas- 
sage of  each  passenger  train.  The  fusees  dropped  on  the  track  by 
the  passenger  train  ahead  of  Lyons  were  adjusted  to  burn  ten 
minutes.  A  possible  ten  minutes  meant  to  Lyons,  at  the  pace  he 
was  making,  a  space  interval  of  six  miles,  so  he  kept  a-going,  watch- 
ing, as  he  says,  for  the  tail  lights  of  the  preceding  train.  Indeed. 
it  is  quite  possible  that  he  mistook  a  red  tail  light  for  another  one 
of  those  fusees  to  which  he  had  become  accustomed.  There  is  no 
limit  to  the  absurdities  which  will  creep  in  the  mind  of  the  en- 
gineman who  allows  himself  to  be  influenced  in  his  action  by  a 
belief  that  the  interval  between  himself  and  the  train  ahead  can 
be  measured  by  time  instead  of  by  space. 

There  is  nothing  in  the  cause  of  the  disaster  at  Baker 
Bridge,  or   at   Westfield.    to    indicate   that  block   signals  and   good 


discipline  may  not  secure  full  measure  of  safety  in  following  trains. 
There  is  no  occasion  for  hysteria,  for  the  demand  for  automatic 
stops,  or  for  a  third  man  in  the  cab,  which  is  always  made  in 
times  like  this.  They  are  wrong  in  principle.  There  is  nothing 
to  indicate  that  manual  block  signals,  in  either  case,  would  have 
worked  more  for  safety  than  automatic  block  signals.  The  accident 
at  Mentor,  on  the  Lake  Shore  road  last  July,  would  probably  have 
been  prevented  by  rail-circuit  automatic  signals,  connected  to  indi- 
cate the  position  of  the  turn-out  switch. 

But  block  signal  indications  are  useless  unless  they  are  obeyed. 
The  British  driver  slows  down  when  he  sees  the  caution,  and  stops 
when  he  sees  the  stop — every  time — and  he  does  it  every  working  day 
for  thirty  years  without  error.  He  is  economical,  saves  money,  has 
ambition  simply  to  do  his  duty,  hold  his  job  and  leave  some  money 
for  his  wife  and  children.  Inspectors,  station  masters,  gangers 
(track  foremen) — every  man  on  the  line  is  watching.  Running  over 
signals  is  unforgiveable,  and  the  man  who  does  it  may  go  to  the 
poor  house.  We  examine  enginemen  for  eyesight,  knowledge  of 
the  road  and  the  machine,  and  then  give  them  a  run.  So  far  this 
is  good,  and  we  are  not  saying  that  division  superintendents  are 
lacking  in  doing  their  level  best  in  trying  to  get  discipline.  The 
fault  seems  to  be  in  method,  not  in  their  lack  of  zeal  and  hard 
work. 

An  automatic  attachment  to  signal  posts  is  a  system  of  auto- 
matic discipline,  for  it  records  for  the  information  of  the  super- 
intendent every  time  a  train  passes  a  signal  at  danger.  Its  cost 
and  maintainance  cost  puts  it  out  of  the  running,  but  it  is  a  field 
for  inventive  genius. 

"Surprise  checking"  is  a  method  of  testing  the  alertness  and 
faithfulness  of  enginemen,  and  other  men,  which  has  had  some 
astonishing  results.  It  has  detected  and  stopped  practices  liable 
at  any  time  to  produce  accidents.  But  few  roads  have  adopted  this 
measure  in  a  business-like  way.  The  same  principle,  inspection 
without  notice,  is  applied  in  securing  honesty,  politeness  and  neat- 
ness. Experience  at  home  and  abroad  indicates  that  systematic 
close  inspection  is  the  only  way  to  maintain  discipline.  This  is 
true  of  insurance  company  officers,  banks,  trust  companies — officers 
as  well  as  employees  of  all  corporations. 

It  needs  to  be  recognized  that  in  the  present  state  of  the  art, 
on  many  roads,  under  certain  circumstances,  the  "permissive  sys- 
tem" is  necessary  in  order  to  avoid  delays.  For  example,  a  heavy 
train  on  an  up-grade  may  well  pass  a  red  if  it  keeps  its  speed  down 
to  about  five  miles  an  hour,  and  so  a.void  being  stalled.  This  simply 
illustrates  that  to  all  rules  there  are  exceptions,  but  the  rule  for 
the  engineman,  "Thou  shalt  not  pass  the  red,"  should  have  but  few 
and  carefully  guarded  exceptions. 


THE  AMERICAN  SOCIETY  OF  MECHANICAL   ENGINEERS 


The  American  Society  of  Mechanical  Engineers  is  holding  its 
annual  meeting  this  week.  This  is  the  event  of  the  year  for  the  so- 
ciety, and  should  be  for  the  mechanical  world  of  the  country.  The 
standing  of  the  society  is,  we  suppose,  high  among  foreign  associa- 
tions, including  as  it  does,  among  its  members,  men  who  have 
done  the  best  work  along  their  own  lines  that  have  been  done  any- 
where. It  is  a  pity,  however,  that  an  association  that  should  be  rep- 
resentative of  the  very  best  work  of  the  country,  and  whose  pro- 
ceedings should  be  regarded  as  the  embodiment  of  all  that  is  most 
valuable,  should  stand  so  low  in  the  estimation  of  many  of  its  own 
members.  As  a  matter  of  fact,  the  proceedings  are  generally  re- 
garded as  of  little  or  no  value,  and  many  members  continue  their 
membership  more  because  they  think  that  there  ought  to  be  such  an 
association  than  because  they  think  it  is  in  any  way  advancing  their 
own  interests  or  doing  much  or  anything  to  advance  the  prestige  of 
the  American  mechanical  engineer.  It  seems  to  be  a  lamentable 
fact  that  the  management  fails  to  enlist  the  interest  of  members  who 
are  capable  of  writing  valuable  papers  or  make  contributions  to  the 
proceedings  in  the  form  of  discussion. 

It  must  not  be  understood,  of  course,  that  there  is  absolutely 
nothing  of  value  in  the  line  of  rather  bulky  volumes  that  the  so- 
ciety has  been  issuing  year  after  year.  Here  and  there  some  paper 
stands  out  like  an  oasis  in  the  desert,  but  the  great  bulk  of  what  has 
been  published  has  been  profitable  chiefly  to  the  printer  who  pre- 
pared the  work.  Back  volumes  are  crowded  with  abstruse  mathe- 
matical calculations  that  no  one  reads  or  studies,  or  "write-ups"  of 
some  new  device,  of  more  or  less  value,  whose  designer  has  been 
shrewd  enough  to  secure  its  free  advertising  in  the  proceedings. 

There  must  be  some  reason  for  this  lack  of  interest,  and  one  ex- 
planation of  it  may  be  found  in  the  wide  diversity  of  interest  of  the 
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members.  They  may  all  be  experts  along  their  own  particular  lines, 
but  large  as  the  society  is,  it  apparently  does  not  number  any  great 
body  of  men  who  are  experts  on  the  same  subject.  The  result  is  the 
discouraging  one  to  an  author,  that  if  he  prepares  and  presents  a 
paper  of  value,  the  chance  of  its  receiving  an  adequate  discussion 
is  very  slim.  In  fact,  throughout  the  whole  range  of  the  society's 
proceedings  it  is  seldom  that  the  discussion  is  worth  the  paper  it 
is  printed  upon.  In  this  respect  the  society  is  working  under  a 
great  handicap  as  compared  with  its  two  great  rivals  in  the  rail- 
road field.  There  everything  that  is  presented  falls  under  the  eyes 
of  experts,  and  is  discussed  by  them  in  a  manner  that  develops  and 
establishes  the  ideas  of  the  writer  so  as  to  give  them  the  stamp 
of  approval,  or  they  are  submerged  beneath  an  ocean  of  adverse 
criticism  from  which  they  cannot  arise;  or  as  an  alternative,  they 
are  posted  for  further  investigation  and  report.  Such  treatment 
could  not  fail  to  produce  the  fruits  that  it  has,  namely,  a  line  of 
proceedings  that  outrank  in  practical  value  those  of  any  other  asso- 
ciations of  the  world.  The  same  holds  true,  in  a  smaller  way,  of  the 
railroad  clubs. 

When  the  American  Society  of  Mechanical  Engineers  decided 
to  hold  its  meeting  in  Saratoga  in  June,  1903,  a  hope  was  ex- 
pressed by  many  that  a  lesson  would  be  learned  and  a  hint  taken 
from  the  two  great  railroad  associations  in  session  there  at  the 
same  time  and  that  some  of  their  life  and  vigor  would  be  infused 
into  the  more  sedate,  if  not  more  dignified,  body.  That  an  im- 
pression was  made,  there  can  be  no  doubt,  but  it  is  to  be  feared  that 
the  impression  was  fleeting.  One  of  the  past  presidents  as  he 
walked  through  the  supplymen's  exhibit,  after  attending  one  of  the 
technical  sessions,  said  that  he  had  heard  of  these  meetings,  but 
had  no  idea  that  "they  were  like  this."  The  mechanical  engineers 
found  themselves  overshadowed  so  thoroughly  that  few  knew  that 
they  were  there,  and  the  regrettable  part  is  that  their  meetings  were 
neglected  and  unattended  by  their  own  members  whose  intereets  led 
them  in  anyway  towards  the  other  associations. 

A  lamentable  weakness  is  found  in  the  fact  that  the  precedents 
of  the  society  forbid  it  to  do  anything.  It  never  has  done  or  ap- 
proved of  anything,  and,  therefore,  it  never  should  or  will.  The 
reason  for  this  attitude  is  impossible  to  understand.  Why.  if  a 
thing  is  good  or  a  practice  is  the  best  that  is  known,  a  great  so- 
ciety should  not  have  the  courage  to  give  it  the  attest  of  its  ap- 
proval, is  "one  of  those  things  that  no  fellow  can  find  out."  There 
is  no  inducement  for  an  individual  or  a  committee  to  do  any  work 
toward  the  establishment  of  a  standard  of  construction  or  practice 
with  the  full  knowledge  of  its  fate  starting  out,  and  the  certainty 
that  the  matter  will  receive  a  desultory  consideration  and  then  be 
dropped.  Men  like  to  achieve  results,  and  not  have  their  hard 
work  wasted. 

The  success  of  any  association  depends  upon  the  enlistment  of 
the  interest  of  its  members,  and  this  can  only  be  done  by  getting 
them  to  work  for  the  organization.  But  men  will  not  work  for  a 
reward  bound  up  in  a  page  in  a  volume  of  dry  proceedings.  They 
want  their  work  indorsed  or  condemned,  and  until  this  association 
will  gird  up  its  loins  and  have  the  courage  of  its  convictions  to  say 
that  a  thing  is  good,  bad  or  indifferent,  it  is  to  be  feared  that  it  will 
continue  in  the  same  uninteresting  and  valueless  rut  that  has  char- 
acterized its  past. 

To  criticize  is  easy,  to  suggest  a  remedy  is  quite  another  problem. 
A  few  years  ago  a  committee  of  members  who  were  dissatisfied  with 
the  general  conduct  of  the  society's  affairs  made  an  attempt  at  a 
regeneration.  Although  they  succeeded  in  killing  an  obnoxious  meas- 
ure that  was  the  immediate  target  of  their  efforts,  they  received  such 
half-hearted  support  from  the  great  mass  of  the  membership  that 
after  the  meeting  they  met  no  more,  and  matters  were  allowed  to 
go  on  in  the  old  way,  excepting  perhaps  for  the  introduction  of 
some  minor  reforms  in  expenditure.  The  society  exists,  or  should 
exist,  for  the  purpose  of  promoting  the  interests  of  the  American 
mechanical  engineer,  and  this  it  certainly  is  not  doing  to  any 
marked  extent.  Its  regeneration  is  in  its  own  hands,  for  certainly 
the  outsider  will  not  exert  himself  in  the  matter.  The  pity  is  that 
there  does  not  seem  to  be  any  one  who  takes  enough  interest  in  its 
existence  to  stir  up  an  interest  in  others,  and  thus  make  the  society 
what  it  ought  to  be — an  institution  of  high  value  to  itself  and  to 
the  country.  The  only  positive  recommendation  that  can  be  made  is 
the  suggestion  that  an  examination  be  made  into  the  ways  and 
methods  of  the  railroad  clubs  and  associations,  and  a  lesson  be 
taken  in  the  means  adopted  to  maintain  interest  not  only  in  the 
presentation  of  papers  but  in  the  adequate  and  thorough  discussion 
of  them,  with  final  ofiicial  approval  or  disapproval  of  what  has  been 
offered  for  consideration. 


"Shop  Kinks." 


Labor,  time,  and  power  saving  devices,  commonly  known  as 
shop  kinks,  of  which  a  number  are  found  in  almost  every  progress- 
ive railroad  shop,  have  much  to  do  with  the  efficiency  of  the  shop. 
In  many  cases  with  them  the  time  for  doing  a  certain  piece  of 
work  is  reduced  as  much  as  from  50  per  cent,  to  75  per  cent.  A 
number  of  these  devices  are  suggested  by,  and  in  many  instances 
have  been  designed  complete,  by  the  mechanics  in  the  shop,  but 
it  is  seldom  that  those  "higher  up"  ever  credit  these  men  with  the 
origin  of  any  of  the  kinks.  When  they  are  questioned  as  to  who 
designed  such  or  such  a  device  they  invariably  answer,  "Why,  I 
got  that  up."  Foremen,  master  mechanics,  and  even  those  in  higher 
positions,  in  many  cases  seem  to  be  afraid  to  acknowledge  that 
those  under  them  are  endowed  with  any  originality  whatever.  It 
would  be  far  better  if  the  feeling  were  different  and  instead  of 
trying  to  bide  the  origin  of  such  meritorious  devices  that  do  origi- 
nate with  the  mechanics,  they  would  openly  proclaim  and  credit 
those  with  whom  such  devices  originate.  This  would  greatly  tend 
to  encourage  the  practice  of  originating  time  and  labor  saving  de- 
vices, and  at- the  same  time  it  would  produce  a  better  feeling  among 
the  mechanics,  who,  it  must  not  be  forgotten,  are  human  and  who 
appreciate  "fair  play"  as  well  as  others  who  are  fortunate  enough 
to  hold  better  positions.  Prom  the  mere  fact  that  a  saving  of  from 
50  per  cent,  to  75  per  cent,  is  gained  by  the  use  of  some  of  the 
devices  it  shows  that  they  are  of  no  little  importance,  and  this 
being  the  case  it  seems  strange  that  a  record  of  such  devices  should 
not  be  more  generally  kept.  As  a  rule,  no  drawings  or  records 
are  kept  of  shop  kinks.  Rough  sketches  are  made,  but  these  are 
destroyed  as  soon  as  they  have  served  their  purpose.  More  often, 
however,  no  sketches  whatever  are  made;  the  devices  are  simply 
made  from  verbal  instructions  and,  if  satisfactory,  all  well  and  good; 
and  if  not,  nothing  is  said.  In  many  cases  devices  which  have  in- 
creased the  output  many  times  in  the  shops  where  they  are  used 
are  not  even  heard  of  in  other  shops  of  the  same  railroad.  It  seems 
strange  that  the  mechanical  departments  do  not  pay  more  atten- 
tion to  such  details  as  these.  If  a  device  saves  from  one-half  to 
two-thirds  of  the  time  for  doing  a  certain  piece  of  work  in  one 
shop  why  should  it  not  save  the  same  amount  in  another  shop 
doing  practically  the  same  work;  and,  again,  why  is  it  not  worth 
while  to  see  that  it  Is  adopted  in  all  of  the  shops  of  the  entire 
system?  There  is  no  reason  why  it  should  not  be  done,  nor  is 
there  any  reason  why  a  good  device  used  in  any  one  railroad  shop 
should  not  be  used  in  all  railroad  shops.  Unlike  commercial  shops, 
there  is  practically  no  competition  in  shop  work  among  rival  rail- 
roads, so  that  a  general  interchange  of  designs  of  good  shop  kinks 
would  be  beneficial,  aud  would  tend  to  increase  output.  It  is  com- 
mon for  railroad  shop  foremen,  and  even  for  machinists,  to  say 
that  they  would  like  to  visit  other  railroad  shops,  and  see  what 
methods  are  employed  for  doing  a  certain  piece  of  work.  'When 
asked  why  they  do  not  go,  they  answer  that  they  cannot  afford 
to  lose  their  pay.  In  other  cases  they  answer  that  the  management 
does  not  care  to  have  them  lay-off. 

The  practice  of  letting  the  men  visit  other  shops  should  be 
encouraged.  Commercial  shops  encourage  and  pay  their  shop  fore- 
men and  others  of  their  shop  force  to  visit  the  shops  of  their  com^ 
petitors  and  study  their  methods,  so  why  should  it  not  be  equally 
advantageous  for  railroads  to  do  the  same?  Suggestions  picked  up 
by  the  men  on  such  visits  would  often  greatly  increase  their  earn- 
ing capacity  and  would  pay  tor  the  expense  incurred  many  times 
over.  It  is  true  that  the  master  mechanics  and  those  "higher  up" 
exchange  visits,  but  it  is  very  seldom  that  a  shop  or  gang  foreman 
is  allowed  to  take  a  day  off  for  the  purpose,  unless  he  does  so 
at  his  own  expense.  Yet  they  are  the  ones  who  come  in  actual 
contact  with  the  work  and  they  are  more  apt  to  notice  details  than 
is  the  master  mechanic,  whose  time  is  pretty  well  occupied  with 
a  multitude  of  details;  with  correspondence  and  office  work.  The 
Railroad  Gazette  has  endeavored  to  help  shop  men  by  descriptions 
of  shop  kinks  from  time  to  time,  and  is  always  glad  to  receive  and 
to  publish  contributions  of  this  kind. 


The  news  from  a  number  of  state  capitals  during  the  past  week 
or  two  has  contained  a  variety  of  instructive  items  illustrating  the 
science  of  rate  making  by  the  State.  In  '\^irginia  the  Corporatiom 
Commission  has  been  listening  to  a  "brilliant  array  of  counsel"  who 
have  argued  against  a  rule  reducing  to  15  cents  the  minimum  charge 
for  a  single  shipment  of  freight.  The  three  principal  roads  of  the 
State  are  strenuously  objecting  to  the  rate  as  inequitable  and  op- 
pressive. The  discussion  here  reported  is.  evidently,  only  a  prelimi- 
nary skirmish,  as  the  "actual  argument"  was  to  begin  December  5. 
While  the  objections  to  these  rates  are  undoubtedly  well  founded, 
the  railroads  may  have  the  consolation  of  reflecting,  in  case  they 
are  defeated,  that  many  a  road  in  other  states  has  had  to  make  this 
reduction  without  a  murmur  because  of  the  rise  of  a  trolley  line 
alongside  the  railroad.  In  Kentucky  an  inquiry  has  been  begun  by 
the  Railroad  Commission  which  in  its  magnitude  makes  a  15-cent 
dispute  seem  small   in  the  extreme;    it  is  proposed  to  do  nothing 
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less  than  gather,  de  novo,  everything  worth  knowing  about  all  the 
railroads  of  the  state;  and  after  a  brief  preliminary  hearing  each 
company  has  been  favored  by  the  commission  with  a  list  of  42  ques- 
tions which,  it  seems  likely,  will  require  42  weeks  to  answer;  and 
the  Louisville  &  Nashville,  apparently  looked  upon  as  the  chief  sin- 
ner, is  asked  many  more.  The  railroads  claim  that  their  rates  in 
Kentucky  at  present  are  reasonable  and  that  there  is  neither  a  gen- 
eral demand  for  reductions  nor  any  legitimate  agitation  of  the  sub- 
ject :  and,  so  far  as  can  be  .iudged  from  what  the  newspapers  tell  us, 
the  attitude  of  the  railroads  is  correct.  Oklahoma  is  in  the  happy 
position  of  having  a  law,  the  Noffsinger  Demurrage  Law,  which  was 
intended  to  punish  the  railroads  but  which  the  shippers  say  is  un- 
necessary. Under  :Mr.  Nofifsinger's  proposition,  the  railroads  are 
penalized  a  dollar  a  day  per  car,  more  or  less,  In  case  they  are 
unable  to  furnish  cars  as  asked  for  by  shippers;  but,  says  a  promi- 
nent gram  dealer,  who  has  corn  piled  high  on  the  ground  along  the 
tracks  of  the  Santa  Fe  road,  "What  would  be  gained  by  applying 
the  law?  One  might  as  well  sue  a  hotel  for  not  furnishing  him  a 
room  when  all  the  accommodations  are  taken."  In  other  words,  the 
railroads  are  using  their  whole  stock  of  cars  in  the  most  expeditious 
manner  possible.  In  Ohio  the  drummers  are  so  exercised  over  the 
fact  that  the  roads  of  Michigan  are  furnishing  a  more  convenient 
interchangeable  mileage  ticket  than  that  of  the  Central  Passenger 
.Association,  south  of  Michigan,  that  they  propose  not  merely  to 
invoke  the  power  of  the  State  to  whip  the  Central  Passenger  Asso- 
ciation into  the  traces,  but  they  are  going  to  mass  a  battery,  so  to 
speak,  of  three  States.  They  have  called  a  conference  to  be  held  in 
Chicago  this  week,  at  which  they  expect  to  have  present  the  gov- 
ernors of  Michigan,  Indiana  and  Ohio. 


The  Signal  Engjneer  of  the  Union  Pacific,  Mr.  A.  G.  Shaver,  is 
inquiring  about  the  practice  and  views  of  other  signal  engineers  in 
the  matter  of  setting  signals  in  yards  where  there  are  side  tracks, 
necessitating  either  moving  the  sidetrack  out  so  that  the  signal  can 
be  set  adjacent  to  the  main  line,  or  using  a  bracket  post.  Mr. 
Shaver  favors  moving  the  sidetrack  out  to  a  distance  of  seventeen 
feet  (centers)  from  the  main  track  unless  there  is  some  unusual 
obstacle.  He  finds  that  it  is  difficult  for  trainmen  and  enginemen 
to  understand  the  meanin.g  of  a  bracket  post.  He  holds  also  that 
if  a  bracket  post  must  be  used  there  should  not  be  more  than  one 
blind  doll;  that  is,  a  signal  should  not  be  removed  farther  aw-ay 
than  across  one  track.  We  suspect  that  Mr.  Shaver  will  find  most 
of  his  correspondents  in  the  position  of  the  Maine  man  on  the  pro- 
hibitory liquor  law — in  favor  of  his  theory,  but  ag'in  its  enforce-  ■ 
ment — unless  the  cost  of  moving  out  the  sidetrack  can  be  made 
very  small  or  else  concealed  under  some  other  account.  There  are 
many  main  line  signals,  no  doubt,  which  are  set  outside  of  side- 
tracks and  not  put  on  bracket  posts;  and  which  have  been  in  suc- 
cessful use  for  years.  This  arrangement  is  now  admitted  to  be  theo- 
retically wrong,  but  in  practice  it  is  justified  by  the  unscientific, 
though  often  comforting,  doctrine  that  "a  signal  means  whatever 
the  superintendent  says  it  means."  That  many  superintendents 
have  carried  out  this  idea  all  right  with  a  simple  semaphore,  with- 
out a  doll,  while  the  Union  Pacific  superintendents  have  difficulty 
in  makin.g  a  bracket  post  mean  what  they  say  it  means,  must  be 
attributed  to  the  innate  depravity  of  enginemen.  Perhaps  on  the 
Union  Pacific  the  trouble  is  with  the  "doU";  one  with  winking  eyes 
and  real  hair  might  be  an  improvement.  Seriously,  however,  we 
think  that  the  doll  would  fulfill  its  function  much  better  if  it  were 
somewhat  larger — more  like  a  full-size  semaphore  post — and  if  at 
night  it  carried  something  better  than  a  blue  light.  In  other  words, 
it  should  be  made  more  important  both  by  night  and  by  day.  There 
would  still  remain  the  question  whether  it  was  of  any  use.  The 
practice  of  those  roads  which  have  for  a  dozen  years  used  plain 
semaphores  set  10  ft.  or  15  ft.  outside  the  ditch,  tends  to  show  that 
the  bracket  is  not  worth  much — has  only  theoretical  virtue.  Mr. 
Shaver  might  do  well  to  inquire  (of  roads  using  brackets  for  single 
signals),  how  many  cases  there  have  been  of  enginemen  going 
wrong  because  they  did  not  apprehend  the  information  that  the  doll 
was  intended  to  convey  to  them. 


NEW  PUBLICATIONS. 


Year  Book   of  Legislation  :     Issued   bv  the  New   York    State  Library.   Albany, 

1905.  Trice,  ?1. 
This  is  a  book  an  inch  and  a  quarter  thick  containing  three  bul- 
letins issued  this  year  by  the  Library,  containing  (bulletin  No. 
23)  a  digest  of  governors'  messages  of  the  year  1904;  (bulletin 
No.  24)  a  summary  and  index  of  legislation  of  the  same  year,  and 
(bulletin  No.  2.5)  a  review  of  legislation.  All  of  these  documents 
have  been  edited  by  Mr.  Robert  H.  Whitten.  Sociology  Librarian. 
The  matter  in  the  messages  of  the  governors  (of  all  the  states 
of  the  union),  including  the  President's  message,  is  briefly  digested 
and  topically  arranged.  The  index  of  legislation  gives  data  con- 
cerning 2,190  laws  and  constitutional  amendments,  all  elaborately 
classified.  The  items  are  classified  and  numbered  so  that  the  reader 
can  by  the  numbers  follow  a  subject  from  year  to  year  in  successive 


indexes,  and  the  numbers  are  so  arranged  that  it  is  easy  to  refer 
from  the  governors'  messages  bulletin  to  that  on  legislation,  and 
vice  versa.  The  third  bulletin,  the  review  of  legislation,  is  made 
up  of  monographs  by  40  specialists,  each  reviewing  the  year's  prog- 
ress In  one  particular  field.  All  of  the  work  appears  to  have  been 
done  by  careful  hands  and  the  Year  Book  thus  furnishes  a  useful 
guide  to  the  legislation  of  the  year  throughout  the  whole  of  the 
United  States.  Each  of  the  three  bulletins  is  well  indexed  and  there 
is  at  the  end  a  40-page  index  of  the  whole. 


TRADE  CATALOGUES. 


Books  Relating  to  Railroads  and  Steam  Navigation . — The  "Rall- 
roadiana,"  a  pamphlet  published  liy  Edward  Baker,  contams  the 
names  and  prices  of  upwards  of  1,500  books,  pamphlets,  maps,  guides, 
time-tables,  etc.,  connected  with  the  origin,  rise  and  development 
of  both  American  and  foreign  railroads.  These  books,  which  have 
taken  over  20  years  to  accumulate  and  which  include  many  items 
which  it  would  be  impossible  to  duplicate,  are  for  sale  at  Edward 
Balver'^  "Great  Book  Shop."  14  and  16  John  Bright  Street,  Birming- 
ham, England.  A  chronicle  of  books  relating  to  steam  navigation, 
the  navy  and  allied  subjects  is  also  published  by  Edward  Baker. 


Electric  Emery  Grinders. — A  new  heavy  stationary  emery 
grinder,  made  by  the  Stow  Mfg.  Co.,  Binghamton,  N.  Y.,  is  illustrated 
and  described  in  a  neatly  gotten  up  folder  issued  by  the  above  com- 
pany. "Semi-Portable"  might  be  a  better  name  for  this  machine, 
inasmuch  as  by  simply  loosening  a  few  bolts  it  can  be  readily  changed 
from  one  place  to  another  without  regard  to  countershafts  or  line- 
shafts.  It  is  driven  by  a  multispeed  motor,  and  two  wet  or  two  dry 
wheels  can  be  used,  or  a  dry  wheel  can  be  placed  at  one  side  and  a 
wet  wheel  at  the  other  side  of  the  motor. 


Steam  Shovel  A'eics. — The  current  issue  of  this  magazine,  which 
is  No.  5  of  Vol.  I,  has  14  pages  of  interesting  matter  pertaining 
to  its  limited  field.  Some  interesting  steam  shovel  performances  are 
illustrated  from  photographs  and  described,  and  the  opening  article 
enumerates  some  of  the  large  engineering  works  of  the  near  future. 
The  issue  of  the  magazine  bi-monthly  is  announced,  beginning  with 
this  number,  with  the  expectation  of  later  making  it  a  monthly  publi- 
cation. 


Tlie  Los  Angeles  Limited,  a  new  train  to  be  put  in  service  on 
Dec.  17  by  the  Chicago  &  North-Western.  Union  Pacific  and  San 
Pedro,  Los  Angeles  &  Salt  Lake  roads,  is  announced  on  handsomely 
engraved  cards  in  script,  giving  a  brief  description  of  the  equipment 
and  service  and  a  condensed  schedule.  The  train  is  to  have  an  ob- 
servation and  a  dining  car,  new-s  bulletins,  and  all  the  latest  "attrac- 
tions."   The  time  through  Chicago  to  Los  Angeles  is  about  6S  hours. 


Water  Lifted  by  Compressed  Air. — A  general  idea  of  the  possi- 
bilities of  compressed  air  for  pumping  water  is  given  in  a  catalogue 
which  is  being  distributed  by  the  Ingersoll-Sergeant  Drill  Co.,  New 
York.  The  theory  of  the  air  lift  is  explained  and  a  number  of 
line  and  half-tone  illustrations  show  the  arrangement  of  wells  and 
piping  which  are  necessary  for  its  operation.  The  economy  derived 
from  this  method  of  lifting  water  is  also  briefly  discussed. 


Steam  Hoisting  Engines. — Single-drum,  two-drum  and  three-drum 
hoisting  engines  made  by  the  C.  W.  Hunt  Company,  West  New 
Brighton,  Staten  Island,  N.  Y..  are  illustrated  and  described  in  detail 
in  a  neatly  gotten  up  catalogue  issued  by  the  above  company.  Illus- 
trations of  a  number  of  interesting  hoisting  arrangements,  includ- 
ing hoisting  masts  and  elevators  of  both  wood  and  steel  construction, 
are  also  shown. 


The  Pennsylvania  Special,  the  IS-hour  New  York-Chicago  train 
of  the  Pennsylvania  Lines,  has  been  set  to  music  by  the  well-known 
bandmaster,  F.  N.  Innes,  in  a  march  dedicated  to  Samuel  Moody, 
General  Passenger  Agent.  A  presentation  copy  of  the  piece  may  be 
had  by  sending  four  cents  for  postage  to  Pennsylvania  Lines  Adver- 
tising Bureau,  702  Union  Station,  Pittsburg,  Pa. 


Motor-Driven  Air  Compressors. — Stationary  and  portable  motor- 
driven  air  compressors  for  both  continuous  and  intermittent  service 
made  by  the  National  Electric  Mfg.  Company,  Milwaukee,  Wis.,  are 
illustrated  and  described  in  a  neat  folder  which  is  being  distributed 
by  the  above  company. 


Drills  and  Chucks. — The  "Rich"  flat  drills  and  drill-chucks  are 
illustrated  and  described  in  a  pamphlet  issued  by  the  Geo.  R. 
Rich  Mfg.  Co.,  Buchanan,  Mich.  These  drills  are  of  high-speed  steel 
and  are  capable  of  operating  at  high  speeds  and  heavy  feeds  in  hard 
and  tough  materials.' 


The  Union  Pacific. — The  passenger  department  of  the  Union  Pa- 
cific is  distributing  reproductions  of  a  crayon  drawing  of  "The  Oldest 
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Inhabitant  on  Line  of  Union  Pacific" — a  magnificent  buffalo.  The 
print,  which  is  20  x  24,  is  in  rich  brown  tones  and  is  unmounted  for 
framing. 


Drop  Forgings. — A  neat  and  interesting  pamphlet  containing 
a  historic  sketch  of  Geo.  H.  Corliss,  the  inventor  of  the  Corliss 
engine,  is  being  distributed  by  Wymon  &  Gordon,  Worcester,  Mass., 
makers  of  drop  forgings. 


CONTRIBUTIONS 


Foolish    Graft. 


Richmond,  Va.,  Nov.  23,  1903. 
To  THE  Editor  of  the  R.\ilro.\d  Gazette: 

I  herewith  attach  a  proposition  which  is  one  of  several  which 
has  come  to  us  and  which  stripped  of  all  trimmings  is  simply  a 
bribe,  pure  and  simple.  As  these  propositions  are  being  undoubt- 
edly distributed  broadcast  over  the  country,  and  may  be  the  means 
of  starting  some  man  on  the  downward  path,  and  knowing  the 
attitude  of  the  Railroad  Gazette  on  all  such  matters,  I  especially 
call  your  attention  to  this  and  trust  you  will  do  what  you  can  to 
prevent  such  advertisements  going  out  amongst  railroad  and  other 
mechanical  men.  h.  a.  gillis, 

Suiiei'intendent,  American  Locomotive  Co. 

[Mr.  Gillis  correctly  interprets  the  following  proposition,  which 
is  an  offer  of  a  gold  watch  free  in  return  for  a  trial  order  for 
"Electric  Belt  Dressing."  made  by  the  Buffalo  Specialty  Company. 
Buffalo.  N.  Y. — Editor.] 

APrUOVAL  REQUEST. 

(Place  and  date)    lOO.j. 

ntFFALO  SPECIALTY  COMPANY,  Buffalo,  N.  Y. 

Gentlemen  : — Send  us.  free  of  charge,  one  20-year.  Solid  Gold-Filled 
Watch,  guaranteed  exactly  as  shown  and  described  on  this  sheet. 

In  consideration  of  said_^i£t,  you  may  ship  us  on  GO  days'  trial  and  ap- 
liroval,  a  00-lb.  drum  of  Electric  Belt  Dressing  at  your  lowest  price  o£  3.'i 
cents  per  lb.  F.  O.  B.  Buffalo  (amount  of  bill,  $21.00)  with  the  understanding 
that  after  60  days'  trial  of  the  Dressing  and  Watch  we  will  decide  whether  we 
want  to  keep  them  or  not,  and  upon  said  trial  and  examination  if  we  are  not 
delighted  with  the  watch  and  the  goods  we  are  to  return  both  at  your  expense. 
Otherwise  we  are  to  pay  the  bill  at  the  end  of  said  60  days,  and  keep  the 
watch,  which  we  understand  is  a  distinct  gilt,  with  the  first  order  only.  We 
further  agree  to  obsierve  results  closely  and  if  the  Dressing  proves  as  you 
ytate.  to  recommend  it  to  our  friends  when  occasion  presents  itself. 
Yours  truly. 

;;35  


To  Prevent  Accidents. 


New  York.  Nov.  6.  10O.-|. 
To  THE- Ediiok  ok  the  Raii.road  Gazette: 

I  have  just  finished  reading  the  editorial  in  your  issue  of  No- 
vember 3.  "Where  Government  Control  of  Railroads  Is  Needed," 
and  I  want  to  heartily  endorse  the  stand  you  have  taken. 

I  admire  your  courage  in  coming  out  in  the  open  and  saying 
what  ought  to  be  said,  and  believe  and  hope  that  such  words  coming 
from  you  may  do  some  good.  I  am  satisfied  that  if  an  investigation 
of  railroad  accidents  was  made  by  some  expert  and  disinterested 
person  who  had  authority  to  compel  the  adoption  of  the  necessary 
remedy  (recommendatory  authority  does  not  count  in  this  country) 
that  our  accident  list  would  be  greatly  reduced.  Indeed,  the  mere 
knowledge  that  such  an  investigation  would  be  made  would  help 
to  bring  about  an  improvement. 

One  trouble  about  Government  inspection  would  be  to  get  com- 
petent men  for  the  salaries  the  Government  (it  always  expects  a 
man  of  that  kind  to  work  for  one-third  or  one-half  of  what  anyone 
else  does)  would  pay.  You  are  probably  aware  that  all  the  fire 
and  casualty  insurance  companies  have  inspectors  to  examine  risks 
and  that  these  inspectors  really  inspect  and  recommend  protective 
measures  on  the  part  of  the  insured,  and  that  unless  such  recom- 
mendations are  carried  out  the  insurance  is  cancelled,  with  the 
result  that  the  protection  is  taken  before  and  not  after  the  damage 
is  done.  If  something  of  this  kind  were  done  on  the  railroads  I 
believe  much  good  would  result.  Or  if  the  great  systems,  espe- 
cially, had  officers  to  make  such  inspections,  as  well  as  investiga- 
tion of  accidents,  who  were  given  titles,  authority  and  salaries 
which  would  bring  them  proper  rank  and  respect,  I  believe  that 
they  could  do  untold  good,  and  cut  the  accidents  and  personal 
injuries  account  of  the  railroad  companies  in  two. 

I  have  for  years  tried  to  have  our  General  Manager  appoint 
such  an  inspector  to  make  investigation  of  the  conditions  and  acci- 
dents on  our  line,  who  would  report  direct  to  him  so  that  he  would 
know  the  truth  about  the  matter;  for,  although  some  claim  depart- 
ments furnish  their  General  Manager  or  operating  department  with 
brief    statements    of    avoidable    accidents    immediately    after    they 


occur,  the  matter  is  referred  for  investigation  to  the  very  officers 
who  may  be  at  fault,  and  who  would  be  more  than  human  if  they 
reported  against  themselves.  But  what  I  believe  would  do  most 
towards  preventing  accidents  would  be  the  education  of  employees 
as  to  the  rules  and  their  duties;  why  the  rules  are  made,  and  what 
will  probably  happen  if  they  are  not  observed.  As  an  illustration 
of  the  ignorance  of  employees  about  the  most  important  rules,  I 
investigated  last  summer  a  collision,  and  out  of  all  the  men  on  the 
two  trains  who  were  not  killed  (and  three  of  them  were)  there 
was  not  one  man  who  really  understood  and  knew  what  the  flag 
rule  was,  and  surely  that  is  one  of  the  most  important  rules  in  the 
book;  and  yet  these  men,  with  one  exception,  had  been  in  the 
service  for  some  years,  and  if  the  rule  had  been  complied  with 
and  the  fusees  put  out,  as  the  rule  required,  which  was  not  donfe, 
in  all  probability  the  accident  would  not  have  occurred. 

RAILROAD   officer. 

The  Interstate  Commerce  Commission  Bill. 


Following  the  Foraker  bill,  the  Interstate  Commerce  Commis- 
sion has  introduced  a  measure  of  its  own  to  amend  the  Act  to 
Regulate  Commerce  of  1887.  The  first  section  as  amended  differs 
from  the  original  in  striking  out  the  clause  "under  a  common  con- 
trol, management  or  arrangement"  in  prescribing  the  common  car- 
riers to  whom  the  provisions  of  the  Act  shall  apply  in  interstate 
commerce;  also  in  the  important  particular  that  the  term  "trans- 
portation" shall  include  cars  and  other  vehicles  and  all  instru- 
mentalities and  facilities  of  shipment  or  carriage  irrespective  of 
ownership  or  of  any  contract,  express  or  implied,  for  the  use  there- 
of, and  all  services  in  connection  with  the  receipt,  delivery,  eleva- 
tion and  transfer  in  transit,  ventilation,  refrigeration  or  icing,  stor- 
age and  handling  of  property  transported;  and  it  is  added  that 
it  shall  be  the  duty  of  every  carrier,  subject  to  the  provisions  of 
this  Act,  to  provide  and  furnish  such  transportation  upon  reasonable 
request  therefor. 

Section  6  of  the  Act  to  Regulate  Commerce  as  amended  March 
2,  1889,  to  the  effect  that  common  carriers  must  keep  open  to 
public  inspection  their  schedules  containing  classifications  of  freight, 
etc.,  stating  separately  terminal  charges  and  any  special  rules  or 
regulations  which  affect  the  aggregate  of  the  entire  rate,  and  that 
these  through  schedules  must  be  similarly  shown  by  any  common 
carrier  subject  to  the  provisions  of  the  Act  who  receives  freight 
in  the  United  States  to  be  carried  through  a  foreign  country  to 
any  place  in  the  United  States,  in  lieu  of  which  such  goods  shall 
be  subject  to  customs  duties  as  if  the  freight  were  of  foreign  pro- 
duction— that  no  advance  shall  be  made  in  charges  except  after 
10  days  public  notice,  that  reductions,  shall  only  be  made  after 
three  days  public  notice,  and  that  rates  and  charges  must  be  col- 
lected as  published — that  common  carriers  subject  to  the  provisions 
of  the  Act  must  file  with  the  Commission  copies  of  their  schedules 
and  of  contracts  and  agreements  with  other  common  carriers:  these 
stipulations,  together  with  the  penalties  attached  for  non-compliance, 
are  amended  to  read  as  follows: 

"Sec.  6.  Every  common  carrier  subject  to  the  provisions  of 
this  Act  shall  file  with  the  Commission  created  by  this  Act  tariffs 
showing  all  the  rates,  fares,  and  charges  for  transportation,  as 
defined  in  the  first  section  of  this  Act,  between  points  upon  its 
own  route  and  between  points  upon  its  own  route  and  points  upon 
the  route  of  any  other  carrier  when  a  through  route  and  joint  rate 
have  been  established  by  agreement  or  otherwise;  and  this  pro- 
vision shall  apply  when  the  route  connecting  two  points  in  the 
United  States  passes  through  an  adjacent  foreign  country,  and 
when  the  traffic  is  moving  to  or  from  any  foreign  country.  Such 
tariffs  shall  plainly  state  the  places  between  which  passengers 
or  property  will  be  carried,  shall  contain  the  classification  of  freight 
in  force,  and  shall  also  state  separately  all  terminal  charges,  in- 
cluding storage,  and  all  privileges  or  facilities  which  shall  be  al- 
lowed other  than  those  involved  in  the  transportation  of  passengers 
or  property,  as  defined  in  the  first  section  of  this  Act,  in  ordi- 
nary course  between  two  definite  points,  and  any  rules  or  regula- 
tions which  in  anywise  change,  affect,  or  determine  any  part  or 
the  aggregate  of  said  rates,  fares,  and  charges,  or'the  value  thereof, 
to  the  shipper  or  consignee.  Every  such  common  carrier  shall  also 
file  with  said  Commission  copies  of  all  contracts,  agreements,  or 
arrangements  relating  to  any  traffic  or  transportation  affected  by 
the  provisions  of  this  Act  to  which  it  may  be  a  party. 

"The  carrier  shall  plainly  print  such  tariffs  in  large  type,  and 
shall  keep  posted,  for  the  use  of  the  public,  two  copies  in  two 
public  and  conspicuous  places  in  every  depot,  station,  or  office  of 
such  carrier  where  passengers  or  freight,  respectively,  are  received 
for  transportation,  in  such  manner  that  they  shall  be  accessible  to 
the  public  and  can  be  conveniently  inspected. 

"No  change  shall  be  made  in  any  tariff  of  rates,  fares,  and 
charges  filed  and  published  as  aforesaid,  unless  the  carrier  shall 
file  with  the  Commission  a  statement  showing  such  changes  and 
the  date  when  they  shall  take  effect,  and  shall  post  new  tariffs, 
as   hereinbefore    provided,   or   plainly   indicate   such  'changes    upoa 
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those  already  posted,  at  least  60  days  before  the  taking  effect 
of  such  changes;  but  the  Commission  may,  for  good  cause  shown, 
allow  changes  upon  less  than  60  days'  notice,  and  may  do  this 
either  in  a  particular  instance  or  by  general  order  applicable  to 
special  conditions  and  species  of  traffic. 

"The  names  of  the  several  carriers  which  are  parties  to  any 
joint  tariff  shall  be  specified  therein,  and  each  of  the  parties  there- 
to, other  than  the  one  filing  the  same,  shall  file  with  the  Commis- 
sion such  evidence  of  ooncurrence  therein  or  acceptance  thereof 
as  may  be  required  or  approved  by  the  Commission;  and  where 
such  evidence  of  concurrence  or  acceptance  is  filed  it  shall  not 
be  necessary  for  the  carriers  filing  the  same  to  also  file  copies  of 
the  tariffs  in  which  they  are  named  as  parties. 

"The  Commission  may  determine  and  prescribe  the  form,  sub- 
jects to  be  contained  in,  and  arrangement  of  the  tariffs  required 
to  be  published  and  filed,  as  aforesaid,  and  may  change  such  form, 
subjects  or  arrangements  thereof  from  time  to  time  as  shall  be 
found   expedient. 

"The  Commission  may,  in  its  discretion  and  for  good  cause 
shown,  change  or  modify  the  foregoing  requirements  in  respect  of 
the  publishing,  posting,  and  filing  of  tariffs,  and  may  do  this  either 
in  particular  instances  or  by  general  order  applicable  to  special  or 
peculiar  circumstances  or  conditions. 

"No  carrier  shall,  unless  otherwise  provided  by  this  Act,  re- 
ceive or  participate  in  the  transportation  of  passengers  or  prop- 
erty, as  defined  in  the  first  section  of  this  Act,  unless  the  rates, 
fares,  and  charges  upon  which  the  same  are  transported  by  said 
carrier  have  been  filed  and  published  in  accordance  with  the  pro- 
Tisions  of  this  section;  nor  shall  any  carrier  charge  or  demand 
or  collect  or  receive  a  greater  or  less  or  different  compensation 
for  such  transportation  of  passengers  or  property,  or  for  any  service 
in  connection  therewith,  between  the  points  named  in  such  tariffs 
than  the  rates,  fares,  and  charges  which  are  specified  in  the  tariff 
filed  and  in  effect  at  the  time;  nor  shall  any  carrier  refund  or 
remit  in  any  manner  or  by  any  device  any  portion  of  the  rates, 
fares,  and  charges  so  specified,  nor  extend  to  any  shipper  or  person 
any  privileges  or  facilities  in  the  transportation  of  passengers  or 
property,  except  such  as  are  specified  in  such  tariffs. 

"Any  freight  shipped  from  the  United  States  through  a  foreign 
country  into  the  United  States,  the  through  rate  on  which  shall 
not  have  been  made  public  as  required  by  this  Act,  shall,  before 
it  is  admitted  into  the  United  States  from  said  foreign  country, 
be  subject  to  customs  duties  as  if  said  freight  were  of  foreign 
production,  and  any  law  in  conflict  with  this  section  is  hereby  re- 
pealed." 

"Section  13  of  the  original  Act  specifies  those  persons  entitled 
to  make  complaints  and  the  manner  in  which  these  complaints 
are  to  be  made  to  the  Commission  by  petition.  This  section  re- 
mains practically  unchanged  except  that  carriers  are  included 
among  those  who  may  complain,  and  it  is  also  specified  that  the 
Commission,  if  required,  shall  verify  the  answers  made  by  car- 
riers to  charges  against  them  which  have  been  handed  them  for 
reply  by  the  Commission. 

The  crux  of  the  Interstate  Commerce  Commission's  Bill  lies 
in  Section  15  as  amended.  The  original  Section  15  of  the  Act  to 
Regulate  Commerce  reads  as  follows: 

"That  if  in  any  case  in  which  an  investigation  shall  be  made 
by  said  Commission  it  shall  be  made  to  appear  to  the  satisfaction 
of  the  Commission,  either  by  the  testimony  of  witnesses  or  other 
evidence,  that  anything  has  been  done  or  omitted  to  be  done  in 
violation  of  the  provisions  of  this  Act,  or  of  any  law  cognizable 
by  said  Commission,  by  any  common  carrier,  or  that  any  injury 
or  damage  has  been  sustained  by  the  party  or  parties  complain- 
ing, or  by  other  parties  aggrieved  in  consequence  of  any  such 
violation,  it  shall  be  the  duty  of  the  Commission  to  forthwith 
cause  a  copy  of  its  report  in  respect  thereto  to  be  delivered  to  such 
common  carrier,  together  with  a  notice  to  said  common  carrier 
to  cease  and  desist  from  such  violation,  or  to  make  reparation  for 
the  injury  so  found  to  have  been  done,  or  both,  within  a  reason- 
able time,  to  be  specified  by  the  Commission;  and  if,  within  the 
time  specified,  it  shall  be  made  to  appear  to  the  Commission  that 
such  common  carrier  has  ceased  from  such  violation  of  law,  and 
has  made  reparation  for  the  injury  found  to  have  been  done,  in 
compliance  with  the  report  and  notice  of  the  Commission,  or  to 
the  satisfaction  of  the  party  complaining,  a  statement  to  that  ef- 
fect shall  be  entered  of  record  by  the  Commission,  and  the  said 
=ommon  carrier  shall  thereupon  be  relieved  from  further  liability 
or  penalty  for  such  particular  violation  of  law." 
This  has  been  amended  to  read  as  follows: 

"Sec.  15.  If,  after  full  hearing  of  a  complaint  made  as  pro- 
>rided  in  section  thirteen  of  this  Act,  the  Commission  skall  determine 
that  any  party  complainant  is  entitled  to  an  award;  of  damages 
ander  the  provisions  of  this  Act  for  a  violation  there»4  the  Com- 
mission shall  make  an  order  directing  the  carrier  to  pay  to  the 
complainant  the  sum  to  which  he  is  entitled  on  or  before  a  day 
named.  ' 

"If,  after  full  hearing  of  such  a  complaint,  the  Commission  shall 


be  of  the  opinion  that  any  existing  rate  for  the  transportation 
of  persons  or  property  as  defined  in  this  Act,  or  any  regulation 
or  practice  whatsoever  affecting  such  transportation,  is  unieason- 
able  or  unjustly  discriminatory,  it  shall  be  the  duty  of  the  Com- 
mission to  determine  what  will  be  a  just,  fairly  remunerative,  and 
reasonable  rate,  regulation  or  practice  to  be  charged,  imposed,  or 
followed  in  the  future  in  place  of  that  found  to  be  unreasonable 
or  unjustly  discriminatory,  and  to  order  the  carrier  to  observe 
the  same;  and  in  so  doing  the  Commission  shall  have  pow-er  (a) 
to  fix  a  maximum  rate;  (bj  to  fix  a  differential  and  to  prescribe 
both  a  maximum  and  a  minimum  rate  to  enforce  the  same  when 
that  may  be  necessary  to  prevent  discriminations  forbidden  by  the 
third  section,  but  not  otherwise;  (c)  to  change  the  classification  of 
any  article. 

"If  the  rate  so  fixed  by  the  Commission  shall  be  a  joint  rate, 
and  the  carriers  parties  thereto  fail  to  agree  upon  the  apportion- 
ment thereof  between  themselves  within  20  days  after  notice  of 
the  order  fixing  the  same,  the  Commission  may  make  a  supple- 
mental order  declaring  the  portion  of  such  joint  rate  to  be 
received  by  each  carrier  party  thereto,  which  order  shall  take  effect 
as  part  of  the  original  order. 

"The  Commission  may  also,  after  full  hearing  of  a  complaint, 
establish  through  routes  and  joint  rates  and  fix  the  division  of 
such  rates  and  the  terms  and  conditions  under  which  such  through 
routes  shall  be  operated,  when  that  may  be  necessary  to  give  effect 
to  any  provision  of  this  Act,  and  the  carriers  complained  of  have 
refused  or  neglected  to  voluntarily  establish  such  through  routes 
and  joint  rates. 

"If  the  owner  of  property  transported  under  this  Act  directly 
or  indirectly  renders  any  service  connected  with  such  transporta- 
tion, or  furnishes  any  instrumentality  used  therein,  the  Commis- 
sion may,  after  full  hearing  of  a  complaint,  determine  what  is  a 
reasonable  charge  to  be  paid  by  the  carrier  for  the  service  so  ren- 
dered or  the  use  of  the  instrumentality  so  furnished,  and  fix  the 
same  by  appropriate  order,  which  order  shall  have  the  same  force 
and  effect  and  be  enforced  in  like  manner  as  the  orders  above 
provided  for  in  this  section. 

"The  foregoing  enumeration  of  powiftrs  shall  not  exclude  any 
power  which  the  Commission  would  otherwise  have  in  the  making 
of  an  order  under  the  provisions  of  this  Act. 

"Every  order  of  the  Commission  shall  fix  the  date  when  it  is 
to  take  effect,  and  shall  be  forthwith  served  by  mailing  to  any 
one  of  the  principal  officers  or  agents  of  the  carrier  at  his  usual 
place  of  business  a  copy  of  the  report  and  opinion  of  the  Commis- 
sion, together  with  a  copy  of  the  order;  and  the  registry  mail 
receipt  shall  be  prima  facie  evidence  of  the  receipt  of  such  order 
by  the  carrier  in  due  course  of  mail." 

Section  16  of  the  original  Act  provides  that  the  Commission 
may  enforce  its  orders  through  petition  to  a  Circuit  Court  sit- 
ting in  equity  in  the  judicial  district  in  which  the  common  car- 
rier (jomplained  of  has  its  principal  office  or  in  which  the  viola- 
tion complained  of  shall  have  happened;  also,  that  the  findings 
of  fact  in  the  report  of  the  Commission  shall  be  prima  facie  evi- 
dence in  the  trial  and  that  the  Court  may  issue  a  writ  of  injunc- 
tion, or  other  proper  process,  to  restrain  the  common  carrier  from 
disobedience;  also,  that  when  the  subject  in  dispute  shall  be  of 
the  value  of  $2,000  or  more,  an  appeal  may  be  taken  to  the  Supreme 
Court,  although  such  appeal  shall  not  operate  to  stay  or  super- 
sede the  order  of  the  Court  or  the  execution  of  any  writ  or  pro- 
cess thereon;  that  these  cases  are  to  be  prosecuted  by  the  District 
Attorney  and  the  costs  borne  by  the  United  States.  The  amend- 
ment to  this,  constituting  the  sixteenth  section  of  the  bill  now  pre- 
sented by  the  Interstate  Commerce  Commission,  broadens  the  range 
of  districts  in  which  a  complaint  may  be  brought  and  provides  that 
after  service  of  the  petition  there  shall  be  pending  in  the  Court 
a  civil  suit  for  the  recovery  of  the  damages  which  shall  proceed 
from  then  on  in  all  respects  like  a  civil  suit  for  damages  for 
a  breach  of  contract  excep't  that  the  findings  and  order  of  the  Com- 
mission shall  be  prima  facie  evidence  of  the  facts  therein  stated, 
and  that  the  petitioner  shall  not  be  liable  for  costs  in  the  Circuit 
Court  nor  at  any  subsequent  stage  of  the  proceedings  unless  they 
accrue  upon  his  appeal.  If  the  petitioner  shall  finally  prevail  he 
shall  be  allowed  a  reasonable  attorney's  fee,  to  be  taxed  and  col- 
lected as  a  part  of  the  costs  of  the  suit.  A  time  limit  of  three 
years  is  set  as  an  outlawry  period  for  complaints. 

Within  30  days  after  receiving  an  order,  other  than  an  order 
for  the  payment  of  money,  a  carrier  may  begin  in  the  Circuit  Court 
proceedings  to  vacate  the  order  by  filing  a  bill  in  equity.  If  the 
order  of  the  Commission  is  vacated  by  the  Court,  and  if  the  de- 
fendant does  not  appeal  to  the  Supreme  Court,  the  Commission 
may  reopen  the  case  for  further  hearing  and  order  or  it  may 
make  a  new  order  without  further  hearing  not  inconsistent  with 
the  decision  and  opinion  of  the  Circuit  Court.  Upon  the  filing  of 
such  a  petition  to  vacate  an  order  the  Circuit  Court  may  extend 
the  time  within  which  the  order  shall  take  effect,  not  to  exceed 
in  all  60  days  from  the  date  of  service  of  the  order  upon  the  car- 
rier.    The    Court    may    also,    if   it   plainly   appears   that   the    order 
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is  unlawful  and  not  otherwise,  suspend  the  operation  of  the  order 
during  pendency  of  the  proceeding  or  until  the  further  order  of 
the  Court.  If  no  proceedings  to  vacate  an  order  are  begun  within 
the  time  limit  or  if  the  effect  of  the  order  has  not  been  suspended 
in  any  of  the  ways  provided,  it  becomes  known  as  a  final  order, 
and  carriers  who  knowingly  neglect  to  obey  a  final  order  shall 
forfeit  to  the  United  States  $5,000  for  each  offence,  or  $5,000  a 
day  for  a  continuing  violation.  The  Commission  is  entitled  to 
apply  to  the  Circuit  Court  in  its  own  name  for  an  enforcement 
of  an  order,  and  in  such  a  case  the  Court  can  enforce  obedience 
by  a  writ  of  injunction.  It  is  also  provided  that  copies  of  sched- 
ules and  tariffs  and  the  statistics  contained  in  the  annual  reports 
of  carriers  made  to  the  Commission,  as  required  by  the  Act,  shall 
be  preserved  as  public  records  in  the  custody  of  the  Secretary  of 
the  Commission  and  shall  be  received  as  prima  facie  evidence  of 
what  they  purport  to  be. 

A  new  section  is  added  to  the  Act  to  Regulate  Commerce  fol- 
lowing Section  16  and  numbered  16A  which  provides  that  after 
a  decision  has  been  made  by  the  Commission  any  party  thereto 
may  at  any  time  make  application  for  a  re-hearing,  to  be  granted 
by  the  Commission  at  its  discretion. 

Section  20  of  the  Act  to  Regulate  Commerce  is  amended  to 
include  the  owners  of  all  railroads  engaged  in  interstate  commerce 
as  defined  in  the  Act  among  those  from  whom  annual  reports  are 
required.  It  is  also  provided  that  accidents  to  passengers,  employees 
and  other  persons  shall  be  reported,  together  with  the  causes 
of  them.  It  is  provided  that  the  report  shall  be  for  the  year  ending 
June  30  and  must  be  filed  by  September  30  next  following,  with 
penalties  for  non-compliance.  The  Commission  also  has  authority 
to  require  the  carriers  to  file  monthly  reports  of  earnings  and  ex- 
penses within  a  specified  period.  The  Commission  may  in  its  dis- 
cretion prescribe  the  forms  of  accounts  to  be  kept  by  carriers,  in- 
cluding traffic  movement  as  well  as  receipts  and  expenditures  of 
money.  The  Commission  shall  at  all  times  have  access  to  all  ac- 
counts, records  and  memoranda  kept  by  carriers  subject  to  the  Act, 
and  it  shall  be  unlawful  for  such  carriers  to  keep  any  other  ac- 
counts, records  or  memoranda  than  those  prescribed  or  approved 
by  the  Commission,  which  is  also  entitled  to  employ  special  agents 
or  examiners.  A  severe  penalty  is  laid  on  any  person  who  shall 
wilfully  make  a  false  entry  in  accounts,  records  or  memoranda 
kept  by  a  carrier,  or  who  shall  wilfully  destroy  or  by  any  other 
means  falsify  these  records.  The  examiners  are  estopped  by  a 
heavy  forfeit  from  divulging  any  fact  that  may  come  to  their  knowl- 
edge during  examination  except  in  so  far  as  they  may  be  directed 
by  the  Commission. 


Setting  Valves  with  the  Walschaert  Gear. 


BY    THOMAS    F.    CRAWFORD,    M.E. 

The  following  method  of  setting  locomotive  valves  with  the 
Walschaert  gear  is  in  use  at  the  Baldwin  Locomotive  Works: 

The  first  step  is  to  connect  all  rods  and  pins  with  the  exception 
of  the  eccentric  rod.  This  rod  joins  the  crank  pin  arm  to  the 
base  of  the  link  and  is  left  disconnected  so  that  the  valve  may 
be  moved  freely  backward  and  forward  in  obtaining  the  various 
port  tram   marks    on   the   valve-stem.     These   are   obtained   in   the 
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and  proceed  to  catch  in  succession  the  various  centers  for  both 
the  forward  and  back  motions  with  the  usual  tram  mark.s  on 
the  valve  stem.  For  example,  suppose  the  valve  tram  marks  on 
the  stem  are  as  shown  in  Pig.  1;  the  back  motion  lapping  the 
forward  on  both  ends  by  the  amount  indicated.  This  means  that 
the  eccentric  rod  must  be  shortened,  but  the  amount  is  the  im- 
portant question.  At  present  it  is  customary  to  subtract  the  differ- 
ences between  the  back  and  front  marks  at  either  end  and  shorten 
the  rod  three-quarters  of  this  amount.  Difference  at  front  end, 
Vi  in.;  difference  at  back  end,  Va  in.;  14  in.  —  %  in.  =  %  in.; 
%  of  %  in.  =  Va-  in.  The  rod  would  therefore  be  shortened 
Y,,  in.  In  another  case  if  the  marks  were  as  in  Fig.  2  the  dif- 
ferences would  be  added  and  three-quarters  taken.  The  three-quar- 
ters is  obtained  by  allowing  one-quarter  for  lost  motion  in  the  pins; 
this  with  the  one-half  required  for  the  alteration  adds  to  three- 
quarters. 

A  peculiar  feature  of  the  Walschaert  motion  is  noticed  at  this- 
point  when  making  the  above  changes.  The  forward  motion  i& 
direct  and  the  back  motion  indirect  owing  to  the  fact  that  the  link 
is  stationary.  When  the  link  block  is  at  the  bottom  of  the  link 
in  the  forward  motion  the  eccentric  rod  acts  direct  on  the  valve 
rod  through  the  block;  but  when  the  latter  is  at  the  top  of  the 
link  in  the  backward  motion  the  link  acts  as  a  rocker.  After  ad- 
justing the  forward  and  back  motion  in  this  manner  it  is  still 
evident  that  the  distance  from  pop  mark  to  tram  mark  is  not  equal- 
ized; in  other  words,  the  lead  is  not  the  same  at  each  end  of  the 
stroke.  This  inequality  is  adjusted  by  means  of  two  large  nuts 
which  turn  on  the  valve  stem  and  face  against  the  valve  stem 
crosshead.  We  now  have  the  valves  set  with  the  reverse  lever  in 
both  corners,  that  is,  with  a  link  block  clearance  of  %  in.  at 
either  end. 

It  is  desired,  however,  to  obtain  the  most  perfect  adjustment 
for  the  position  in  which  the  reverse  lever  will  be  worked  during 
the  service  of  the  engine.  For  this  reason  the  link  block  is  raised 
(in  this  case  6%  in.),  and  the  extreme  valve  travel  is  marked. 
If  this  varies  at  either  end  the  valve  stem  nuts  are  again  adjusted, 
sacrificing  their  former  equality  in  order  to  be  perfect  at  this  cut-off. 
It  is  well  to  mention  the  fact  that  the  Walschaert  motion  has 
constant  lead  no  matter  what  the  cut-off  may  be.  The  shop  man 
is  therefore  relieved  from  that  difficult  feature  of  ordinary  valve 
setting— obtaining  the  proper  lead.  When  the  engine  leaves  the 
drawing  board  it  has  its  lead  and  this  remains  unchanged.  It  is 
also  interesting  to  note  that  the  "kicker,"  or  portion  of  the  gear 
attached  to  the  main  crosshead,  does  not  play  any  part  in  the 
valve  setting.  Its  sole  duty  is  to  open  the  steam  port  rapidly  at 
the  beginning  of  each  stroke. 

From  the  foregoing  description  it  is  readily  seen  that  there 
is  a  ISi-ge  amount  of  time  saved  in  setting  a  Walschaert  valve 
motion  as  compared  with  the  Stephenson.  In  one  observed  case, 
with  the  ordinary  run  of  luck  it  required  four  men  65  minutes 
to  complete  the  whole  operation.  This  included  taking  the  left 
eccentric  rod  to  the  smith  fire  to  be  shortened  '/-j-  in.  In  this  gang 
two  men  barred  wheels,  one  man  trammed  the  main  drivers,  and 
the  other  worked  at  the  valve  stem. 

The  above  engine  had  the  following  dimensions: 

Valve   travel    6  in.       Cut  off    'i  stroke 

Stroke  of  pistons   28  in.       Lead   3-16  in. 

Diameter    of   cylinders 22  In. 

Outside  lap %-in.  neg. 

Inside  lap   %  In- 


Fig.  1.  Fig. 

Tram   Marks  on   Valve  Stem. 


Pig.  3 — Walschaert  Valve  Gear  at   Half  Stroke. 

usual  manner,  as  are  also  the  dead  center  marks  on  the  rim  of 
the  main  drivers.  The  engine,  in  this  case  a  Pennsylvania  con- 
solidation, was  equipped  with  inside  admission  piston  valves  and 
was  therefore  supplied  with  special  holes  through  the  steam  chest 
walls  so  that  the  port  edges  of  the  valve  could  be  placed  exactly 
square  with  the  admission  port  edge. 

The  next  step  is  to   connect  the  eccentric   rods  on  both   sides 


Foreign   Rails  for   Harriman    Lines. 


The  Harriman  lines  are  about  to  receive  a  large  order  of  foreign 
rails.  Twenty-one  thousand  tons,  the  contract  for  which  was  placed 
during  the  early  part  of  November  with  Spanish  mills— the  Altos 
Hornos  de  Viscaya— are  intended  for  use  in  California.  The  con- 
tract price  for  the  rails,  delivered,  including  import  duty,  is  around 
$27  a  ton.  The  prevailing  price  for  domestic  rails  at  the  mills  is 
$28,  and  to  carry  them  to  the  Pacific  Coast  the  total  cost  would 
be  almost  $38.  Delivery  of  the  Spanish  rails  is  to  be  completed 
by  January  next.  Five  thousand  tons  are  now  on  their  way  by  char- 
tered steamer  to  Galveston,  Texas,  and  the  balance  will  be  shipped 
to  San  Diego.  Cal. 

For  the  Southern  Pacific's  extensions  in  Mexico  a  rail  contract 
has  been  placed  with  the  Monterey  Iron  &  Steel  Company.  The 
closing  of  this  contract  with  a  Mexican  concern  is  due  largely, 
if  not  entirely,  to  the  recent  tariff  imposed.  The  Mexican  price 
was  around  $33  a  ton,  whereas  the  existing  quotations  for  American 
rails  laid  down  in  Mexico  is  upwards  of  $40,  the  duty  being  $10 
a  ton,  while  the  freight  charges,  etc.,  are  almost  $5.  Another  Mex- 
ican road  desired  to  secure  a  lot  of  14,000  tons  of  rails  from 
the  Monterey  people,  but  it  was  found  impossible  to  supply  them 
within  any  reasonable  time,  as  the  Monterey  mills  will  be  busy 
for  some  time  to  come  on  the  Southern  Pacific  contract.  The  order 
has  therefore  been  placed  with  the  Altos  Hornos  de  Bilbao,  one 
of  the  principal   mills  in   Spain.     The  price   is  a   shade  above  $22 
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ton  t.o.b.  Bilbao.  Of  course,  these  rails  will  also  have  to  pay 
ity  according  to  the  existing  Mexican  tariff,  which,  with  freight 
larges,  will  mean  that  they  will  cost  about  $35  a  ton  delivered. 
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Reinforced   Concrete    Roundhouse  for  the   Wabash. 


irges    will  mean  that  they  will  cost  aoout  *>5o  a  lou  ueuveicu.  The  Wabash  has  under  construction  in  its  Landers  yard,  Chi- 

$5  a'  ton  less  than  the  prevailing  price  for  American  rails  laid  cago,  a  20-stall  reinforced  concrete  roundhouse,  drawings  of  which 

*      j^jj  are  shown  herewith.     The  side  and  rear  walls  of  the  building  are 

Private  advices  from  Mexico   are  to  the  effect   that  it  is  con-  reinforced  concrete,  the  parlition  and  Pit  walls  are  plain  concrete 

lenUy  expected  that  the   import  duties  on   rails   and  other  steel  and  the  roof  is  gravel.     All   walls,  both  bu.ldmg  and  pit,  rest  on 
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Haff  End  Betaffon  of  5otff/i  fnc/. 
Details  of  Reinforcement  in  Side  and  End  Walls. 
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Cross-Section  and  Part  Plan  of   Reinforced  Concrete   Roundhouse — Wabash   Railroad. 


3nalerial  entering  that  country  will  very  shortly  be  largely  re- 
duced if  not  practically  removed.  The  Mexican  Government  author- 
ities are  understood  to  have  decided  to  order  a  sweeping  revision 
to  be  made  in  the  existing  tariff  with  a  view  to  encouraging  rail- 
road building,  which  is  now  largely  hampered  owing  to  the  heavy 
import  duties,  the  Mexican  plants  being  able  to  supply  only  a 
pittance  of  the  big  quantities  required. 


piles  18  ft.  long,  except  the  piles  in  the  rear  building  wall  on  the 
pit  center  lines,  which  are  12  ft.  long.  The  roof-supporting  columns 
each  rest  on  a  single  20-ft.  pile.  The  wall  footings  are  18  in.  deep 
and  3  ft.  wide.  For  4  ft.  6  in.  above  this,  or  up  to  the  rail  level, 
the  thickness  is  18  in.,  reducing  to  12  in.  for  the  remainder  of  the 
height,  except  at  the  cornice  where  there  is  an  increase  to  15  in. 
The   drawings   show   the  arrangement  of  the  reinforcing  steel 
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rods,  which  are  Johnson  corrugated  bars,  Vj-in.  throughout  except 
above  the  windows,  where  they  are  %-in.  In  the  footings  three 
parallel  longitudinal  rows,  9  in.  on  centers,  are  laid  directly  on 
top  of  the  piles.  Short  bars  2  ft.  6  in.  long  are  laid  transversely 
to  these,  the  spacing  varying  from  IS  in.  to  24  in.  In  the  walls, 
all  horizontal  rods  are  spaced  IS  in.  on  centers,  and  the  vertical 
rods  vary  the  same  as  the  transverse  foundation  rods. 

The  piles  supporting  the  pit  walls  are  staggered,  and  are  4  £t. 
5%  in.  on  centers.  The  footing  and  wall  dimensions  are  the  same 
as  for   the   corresponding' courses   in   the   building  walls.     The   pit 


Above  the  center  of  each  pil  is  a  louvre  ventilator.  Dickinson 
combination  cast-iron  smoke-jacks  and  ventilators  are  used.  We 
are  indebted  to  Mr.  A.  O.  Cunningham,  Chief  Engineer  of  the 
Wabash,  tor  the  plans. 


Foreign  Railroad  Notes. 


The  reformed  passenger  tariff  now  under  discussion  in  Germany 
allows  no  free  baggage,  while  at  present  in  Prussia  and  Saxony 
the  passenger   is  allowed   55   lbs.   free,    besides  what  he  may   take 
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Details  of   Engine   Pits  and   Foundations. 


floor  is  paving  brick  laid  on  edge  on  a  sand  bed  and  grouted.  The 
rails  rest  on  cast-iron  plates  bedded  in  the  top  of  the  wall  and 
spaced  ^  ft.  on  centers.  A  detail  of  this  feature  is  showd.  A  detail 
of  the  door  fastener  also  is  shown.  It  consists  of  an  8-ft.  length 
of  63-lb.  rail  bedded  in  a  concrete  block  18  in.  square  and  6  ft. 
high.  The  top  of  the  block  is  flush  with  the  ground,  the  rail  pro- 
jecting 3  ft.  6  in.  above.     The  door  is  fastened  to  the  latter  by  hooks. 


with  him  in  the  passenger  car.  A  great  deal  of  opposition  to  this 
abolition  of  the  free-baggage  allowance  is  manifested,  especially 
among  commercial  travelers.  The  proposed  charges  for  extra  bag- 
gage are  less  than  heretofore,  yet  amount  to  about  $5.70  for  a  trunk 
weighing  150  lbs.  (our  free-baggage  allowance)  for  a  distance  as 
great  as  that  between  New  York  and  Chicago.  In  answer  to  this 
complaint  the  interesting  fact  is  cited  that  on  the  Prussian  State 


^34 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,   No 


Railroads  in  1903  only  about  one-seventeenth  of  the  whole  number 
of  passengers  had  any  baggage  in  the  baggage  cars;  the  average 
weight  of  baggage  so  carried  per  passenger  having  been  314  lbs. 
This  is  offered  in  evidence  that  the  free-baggage  privilege  benefits 
comparatively  few  passengers.  Doubtless  a  much  larger  proportion 
of  passengers  in  this  country  have  trunks  checked;  but  this  is  not 
a  fair  comparison;  for  the  construction  of  passenger  cars  in  Ger- 
many (and  the  rest  of  Europe)  permits  carrying  large  quantities 
of  baggage  in  the  car  with  the  passenger;  and  this  privilege,  which 
is  not  interfered  with  by  the  proposed  reform,  is  utilized  to  the 
utmost,  and  often  abused. 


The  Austrian  Railroad  Ministry  has  announced  that  beginning 
with  next  January  9'i  hours  will  make  a  day's  work  in  the  State 
Railroad  shops,  instead  of  10  hours,  as  heretofore.  Work  will  begin 
at  7  a.m.,  and  there  will  be  li.i;  hours  intermission  between  forenoon 
and  afternoon. 

From  Japanese  sources  it  is  reported  that  the  Chinese  Eastern 
Railway  has  been  destroyed  or  crippled  in  so  many  places  by  the 
Russians  that  a  year  and  a  half  will  be  required  to  put  the  line  in 
good  working  order. 


The  Coal  Carriers. 


BY    KHEDElilCK   E.    SAWARU, 
Editor  of   the    Coat-Ticdc  Juuniul. 

While  the  ton-mile  rate  from  coal  is  small,  compared  with  most 
freight,  the  tonnage  is  so  readily  taken  care  of,  and  it  is  handle* 
in  such  bulk,  that  the  profit  yield  in  the  aggregate  is  large.  Any- 
one who  takes  up  the  reports  of  the  principal  hard  and  soft  coal 
carriers  will  readily  acknowledge  this  fact,  and  there  is  a  reason 
which  may  not  have  occurred  to  many  a  reader.  The  coal  is  vastly 
important  to  a  carrier  from  the  fact  of  the  great  yield  from  a 
given  territory.  It  is  lor  this  reason  that  the  several  lines  of  road, 
even  those  not  particularly  classed  as  coal  roads,  endeavor  to  secure 
territory  from  which  tonnage  can  be  had. 

In  bituminous  coal  regions,  for  instance,  the  average  amount 
of  coal  to  an  acre  of  land  is  over  5,000  tons.  In  some  sections 
where  the  seams  are  very  large  or  where  there  are  several  work- 
able seams  on  the  same  property  the  amount  of  coal  will  be  two 
or  three  times  this,  but  putting  the  average  amount  of  available 
coal  to  an  acre  as  5.000  tons,  and  contrasting  it  with  the  freight 
created,  for  instance  on  cotton  or  corn  land,  we  readily  see  the 
reason  why  railroads  are  struggling  to  get  into  the  coal  regions 
of  the  country.  On  cotton  land  the  usual  average  yield  per  acre 
is  not  much  more  than  one-third  of  a  bale,  which,  with  the  seed, 
would  make  about  500  lbs.  of  freight,  or  one-quarter  of  a  ton. 
On  this  basis  it  would  take  an  acre  of  corn  or  cotton  land  20,000 
years  to  furnish  as  many  tons  of  freight  as  one  acre  of  coal  land. 
In  this  comparison  no  account,  of  course,  is  taken  of  the  develop- 
ment of  other  traffic,  freight  or  passenger,  in  either  case. 

While  we  have  used  in  this  comparison  an  acre  of  cotton  land, 
an  acre  of  wheat  land  would  not  show  very  much  difference,  the 
average  yield  of  wheat  for  the  United  States  being  about  12  bushels 
pa  acre.  There  are  some  sections  where  wheat  yields  25  or  30 
bushels  to  an  acre,  so  there  are  some  sections  where  cotton  yields 
.".n  average  of  a  bale  to  an  acre,  but  this  comparison  is  simply  based 
on  the  general  average  of  the  country. 

In  this  fact,  that  an  acre  of  coal  yields  5,000  tons  of  freight,  ■ 
while  an  acre  of  agricultural  land  would  take  some  15,000  or  20,000 
years  to  yield  the  same  amount,  is  found  the  reason  for  the  tre- 
mendous struggle  going  on  not  only  in  West  Virginia,  Kentucky 
and  Alabama,  but  throughout  the  entire  mineral  regions  of  the 
country  in  which  the  railroad  builders  are  seeking  to  secure  domi- 
i.ating  positions  in  the  mineral  districts. 

It  is  only  necessary  to  take  a  statistical  view  of  the  growth 
of  the  tonnage  in  this  country  to  show  its  importance,  as  in  the  fol- 
lowing table  of  bituminous  coal  production: 

1869.  1879.  1904. 

T'-al   for  the  U.   S.,  net  tons 16,206,415  42,713,506  279,153,718 

This  year  is  fully  4  per  cent,  better  than  1904,  owing  to  the 
impetus  to  the  steel  and  iron  industries  in  the  past  few  months, 
v.hich  call  for  an  immense  quantity  to  be  turned  into  coke  for  this 
l)articular  use. 

The  record  of  the  anthracite  companies  is  shown  in  the  fol- 
lowing schedule  of  only  a  few  recent  years.  The  production  of 
anthracite  has  increased  as  follows: 

inf'2 41.373,505  net  tons.  1904 : 73.156.709  net  tons. 

l'.i<« 74,()07,OGS         ■•  1905  (est.) 72,500,000 

It  is  thus  shown  that  the  production  for  this  year  will  be  more 
than  31,000,000  tons  in  excess  of  that  of  the  year  of  the  strike— 1902. 

The  question  as  to  the  resources  of  these  anthracite  companies 
is  an  interesting  one,  and  many  tables  of  longevity  have  been  com- 
piled. They  are  probably  all  faulty,  for  there  is  an  undetermined 
factor  always  in  judging  of  things  unseen;  that  they  may  have 
a  commercial  utility  longer  than  many  of  these  estimates  indicate. 


is  quite  possible,  following  better  and  more  economical  use  of  the 
fuel.  The  day  is  fast  approaching  when  every  atom  of  the  coal 
that  is  brought  to  the  surface  will  be  made  use  of;  when  the 
culm  bank  will  be  made  to  yield  profit,  to  even  greater  extent 
than  at  present.  With  the  large  proportion  of  what  are  commercial- 
ly the  junior  sizes,  turned  into  even  better  prices  than  now  obtains 
there  will  be  more  great  profits  for  the  anthracite  coal  land  owners. 
In  1895.  William  GrifBth,  a  well  accredited  mining  engineer, 
estimated  the  unmined  coal  tributary  to  the  different  companies 
to  have  been  as  follows: 

Unmined  coal.  Per-       Duration 

C'omp,inie.s.  ions.  ci'ntage.  years. 

Heading   2.14:!,70(;.."iO(i  42.25  216 

Xew   .lersev  Central    S77,569,700  17.30  103 

Lehigh    Valley    S55.51 1.75(i  16.87  116 

Lackawanna     :^32.3H2,000  6..55  54 

I'ennsylvania      :il6,5u2,75(i  6.24  6,H 

Delaware  &  Hudson    115,.s23,20li  2.29  2(1 

Frie  &   Wvoming   Valley    94.87(i,(j0(i  1.82  54 

Iielawaie,  Susquehanna  &  Schuylkill...  119.901, 21X1  1.38  35 

Ki-ie    :iS. 879,4011  .77  21 

New  York,  Susquehanna  &  Western.  . .  .  26,890,5110  .54  IS 

•Ontario  &   Westei-n   13,971.100  .28  9 

♦The  Ontario  &  \\'estern  has  since  made  important  investments  in  coal. 

The  duration  of  the  supply  is  based  on  the  shipments  of  coal 
in  1895,  when  it  was  46,511,000  tons.  Later  figures  would  increase 
the  holdings  of  the  larger  concerns  to  a  slight  degree,  even  with 
the  increasing  shipments. 

In  no  portion  of  the  country  has  there  been  so  great  a  develop- 
ment of  mineral  resources  as  in  those  states  below  the  old  Mason 
and  Dixon's  line.  In  1809  the  production  of  bituminous  coal  was 
of  no  great  moment,  but  the  following  table  of  its  production  since 
then,  in  net  tons,  sliows  how  it  has  grown: 

1869.  1879.  19(14. 

rnited    States    16,206.415  42,713,506  279,153,718 

South     2,785,505  6,093,693  71,554,229 

Where  would  the  Norfolk  &  Western  and  the  Chesapeake  &  Ohio 
be  but  for  the  coal  traffic?  Even  the  Baltimore  &  Ohio  is  doing 
much  more  than  its  late  President,  John  W.  Garrett,  even  dreamt 
of;  he  had  the  Maryland  tonnage  practically  controlled  with  a 
little  in  southern  Pennsylvania  and  in  northern  West  Virginia.  The 
Fairmont  and  Monongahela  districts  were  not  heard  much  of  in 
his  day.  The  tonnage  of  the  two  great  lines  in  West  Virginia  shows 
that  the  Norfolk  &  Western  carries  a  million  tons  a  month  and 
the  Chesapeake  &  Ohio  700,000  tons,  while  the  Baltimore  &  Ohio, 
on  all  its  lines,  carries  nearly  two  million  tons  a  month. 

Comparing  with  the  great  annual  tonnage  of  all  kinds  of  freight 
hauled  by  the  Pennsylvania  Railroad,  it  is  interesting  to  see  that 
the  growth  of  the  coal  output  in  Pennsylvania  in  ten  years  is 
more  than  equal  to  the  present  yearly  traffic  of. the  Pennsylvania 
Railroad.  It  is  no  wonder  that  we  get  tales  of  woe  from  the 
shippers  about  poor  car  service;  the  demand  for  fuel  is  so  great 
and  grows  at  such  a  pace  that  it  is  ditficult  to  keep  the  motive  and 
transportation  facilities  up  to  the  mark.  The  Pennsylvania  Rail- 
road, in  all  kinds  of  coal  and  coke,  handles  45,000,000  tons  a  year. 

Whether  there  is  really  a  scarcity  of  cars  now,  or  whether  short 
transportation  facilities  are  only  apparent  because  of  the  great 
demand  from  all  branches  of  the  industrial  world,  the  fact  remains 
that  coal  producers  are  not  able  to  secure  as  many  cars  as  they 
need,  and  yet  not  damage  the  business  so  far  as  price  is  concerned. 
Every  fall  brings  with  it  this  condition  and  perhaps  always  will, 
but  it  is  worse  now  than  ever  before.  There  is  no  prospect  that 
it  will  not  be  worse  next  fall  than  now.  Railroad  companies  are 
purchasing  an  enormous  amount  of  equipment,  but  it  must  be  re- 
membered that  all  lines  of  business  are  increasing  in  volume  and 
that  the  railroads  are  covering  more  territory  each  year.  Another 
thing;  a  large  proportion  of  this  equipment  goes  to  take  the  place 
of  that  which  is  worn  out  and  goes  to  the  scrap  pile.  The  enforce- 
ment of  the  safety-coupler  law  has  driven  many  cars  off  the  roads. 
It  led  to  the  rule  of  the  Pennsylvania  that  when  the  repairs  on  a 
car  would  amount  to  $250  that  car  should  be  sent  to  the  scrap 
pile,  as  it  would  not  pay  to  repair  and  put  on  the  safety  couplers. 
Again  it  has  had  the  effect  of  limiting  the  orders  for  new  cars 
by  the  small  roads,  and  as  the  smaller  roads  find  it  cheaper,  or 
easier,  to  hold  the  cars  of  other  roads,  at  20  cents  a  day  penalty, 
than  to  buy  cars  of  their  own,  the  big  roads  are  short  of  their  own 
cars. 

Any  estimate  of  the  value  of  anthracite  coal  territory  based 
on  a  cash  valuation  of  the  coal  in  the  ground  is  apt  to  be  fallacious. 
The  coal  must  be  mined  and  marketed  covering  a  period  of  many 
years  during  which  values  would  be  subject  to  all  the  commercial 
contingencies  of  any  industrial  or  producing  corporation.  An  esti- 
mate predicated  on  the  cash  value  of  coal  in  the  ground  when  Mr. 
Gowen  bought  the  Reading  coal  lands  more  than  30  years  ago  might 
have  made  the  Reading  Co.'s  stock  worth  more  than  a  thousand 
dollars  per  share. 

If  one  should  draw  on  the  map  a  line  from  Baltimore  to  the 
head  of  the  Cumberland  Valley  (Harrisburg).  from  thence  to 
Hornellsville  in  New  York,  and  thence  to  Buffalo  or  Dunkirk  on 
Lake  Erie,  the  region  included  between  that  line  and  the  seacoast 
would  form  the  district  in  which  anthracite  coal  mav  be  considered 
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a  necessity  of  lite.  More  ttiau  90  per  cent,  of  the  anthracite  mined 
is  consumed  in  that  section  of  the  country;  less  than  10  per  cent, 
goes  west  or  south  of  the  line  above  given,  and  the  greater  part 
of  that  small  proportion  follows  the  line  of  the  lakes  and  is  con- 
sumed in  the  larger  cities  and  towns,  either  directly  on  the  lake 
or  within  a  short  distance  of  some  port.  Everywhere  else  bitum- 
inous coal  is  supreme.  Even  in  the  district  so  delineated  it  is  only 
as  domej-tic  fuel  that  anthracite  has  an  exclusive  hold. 

The  history  of  the  anthracite  trade  since  the  strike  of  1902  has 
been  a  record  of  extraordinary  progress.  Production  has  increased, 
prices  have  advanced,  profits  have  become  larger,  and  from  a  condi- 
tion of  semi-demoralization  the  trade  has  been  brought  to  a  state 
of  high  prosperity,  the  coal  roads  making  large  earnings,  and  their 
securities  selling  higher  in  the  markets.  The  shipments  of  each 
company  for  10  months,  this  year,  and  their  percentage  to  the  total 
are  as  follows: 

Tons.  190.J.     I'er  cent.      Tons.   1!K)4.      I'or  cent. 

Philadelphia  &  Reading   10.40s,312  :i0.57    '        9,328,635  I'J.Ti; 

Lebigh    Valley S,299,353  1C.41  7,S40,64G  1G.57 

Central  U.  It.  of  N.    J 6,579,344  13.00  5,989,9ia         12,66 

Del.,  Lack.   &  Western  K.U 7,706,734  15.23  7,671,039  16.22 

Delaware  &  Hudson   4,727,674  9,35  4,363,538  11.22 

I'ennsylvania  K.  U 4,022,458  7,95  3,939,813  8.33 

Erie  it.    K 5.16U,U87  10.20  4,721,084  9.98 

Ontario    &    Western 2,358.837  4.66  2,171,041  4.59 

Delaware,  Susq.  &  Sfluiylkill.  .    1,330,105  2.63  1,279,604  2,71 

Total     50,593,504        lOO.OO         47,305,310        100. 00 

Operators  declare  that  as  a  result  of  the  settlement  of  the  strike 
of  1902  the  wages  of  miners  have  increased  26  per  cent,  tor  con- 
tract miners  and  16  per  cent,  for  company  men.  The  average  price 
of  anthracite,  according  to  the  American  Iron  and  Steel  Associa- 
tion, has  advanced  from  $3.47  a  ton  in  1900  and  13.80  in  1901  to 
$4.50.  For  the  retail  consumers  the  advance  in  price  has  been  even 
greater.  With  the  increased  tonnage  and  the  higher  prices  there  has 
bene  a  great  growth  in  the  earnings  of  the  coal  roads.  Reading, 
which  in  1902  earned  $28,620,371,  and  in  1903  $31,708,524,  has  this 
year  earned  $36,852,007.  The  Lehigh  Valley  has  increased  its  gross 
earnings  from  $23,919,968  in  1902  to  $31,275,842  In  1905.  These  fig- 
ures are  for  fiscal  years.  The  Delaware  &  Hudson  in  the  calendar 
year  1903  had  gross  earnings  of  $29,500,794,  and  in  1904  they  in- 
creased to  $34,655,133,  and  the  Lackawanna  road  increased  from 
$21,398,761  to  $28,701,99L 


The   President  on   Rate  Regulation. 


The  following  is  a  condensed  abstract  of  that  portion  of  the 
President's  message  which  treats  of  railroad  rate  regulation; 

I  am  well  aware  of  the  difficulties  of  the  legislation  that  I  am 
suggesting,  and  of  the  need  of  temperate  and  cautious  action  in 
securing  it.  I  should  emphatically  protest  against  improperly 
radical  or  hasty  action.  The  first  thing  to  do  is  to  deal  with  the 
great  corporations  engaged  in  the  business  pi  interstate  transporta- 
tion. As  I  said  in  my  message  of  December  6  last,  the  immediate 
and  most  pressing  need,  so  far  as  legislation  is  concerned,  is  the 
enactment  into  law  of  some  scheme  to  secure  to  the  agents  of  the 
Government  such  supervision  and  regulation  of  the  rates  charged 
by  the  railroads  of  the  country  engaged  in  interstate  traffic  as  shall 
summarily  and  effectively  prevent  the  imposition  of  unjust  or  un- 
reasonable rates.  It  must  include  putting  a  complete  stop  to  re- 
bates in  every  shape  and  form. 

This  power  to  regulate  rates,  like  all  similar  powers  over  the 
business  world,  shoula  be  exercised  with  moderation,  caution  and 
self-restraint;  but  it  should  exist,  so  that  it  can  be  efifectively  exer- 
cised when  the  need  arises. 

The  first  consideration  to  be  kept  in  mind  is  that  the  power 
should  be  affirmative  and  should  be  given  to  some  administrative 
body  created  by  the  Congress.  If  given  to  the  present  Interstate 
Commerce  Commission  or  to  a  reorganized  Interstate  Commerce 
Commission,  such  commission  should  be  made  unequivocally  ad- 
ministrative. 

In  my  judgment  the  most  important  provision  which  such  law 
should  contain  is  that  conferring  upon  some  competent  administra- 
tive body  the  power  to  decide  upon  the  case  being  brought  before 
it  whether  a  given  rate  prescribed  by  a  railroad  is  reasonable  and 
just,  and  if  it  is  found  to  be  unreasonable  and  unjust,  then,  after 
full  investigation  of  the  complaint,  to  prescribe  the  limit  of  rate 
beyond  which  it  shall  not  be  lawful  to  go — the  maximum  reasonable 
rate,  as  it  is  commonly  called — this  decision  to  go  into  effect  within 
a  reasonable  time  and  to  obtain  from  thence  onward,  subject  to 
review  by  the  courts.  It  sometimes  happens  at  present  not  that  a 
rate  is  too  high,  but  that  a  favored  shipper  is  given  too  low  a 
rate.  In  such  case  the  commission  would  have  the  right  to  fix 
this  already  established  minimum  rate  as  the  maximum;  and  it 
would  need  only  one  or  two  such  decisions  by  the  commission  to 
cure  railroad  companies  of  the  practice  of  giving  improper  mini- 
mum rates. 

I  call  your  attention  to  the  fact  that  my  proposal  is  not  to  give 
the  commission  power  to  initiate  or  originate  rates  generally,  but 
to   regulate  a  rate  already  fixed  or  originated  by  the  roads  upon 


complaint  and  after  investigation.  A  heavy  penalty  should  be 
exacted  from  any  corporation  which  fails  to  respect  an  order  of 
the  commission.  1  regard  this  power  to  establish  a  maximum 
rate  as  being  essential  to  any  scheme  of  real  reform  in  the  matter 
of  railroad  regulation.  The  first  necessity  is  to  secure  it,  and  unless 
it  is  granted  to  the  commission  there  is  little  use  in  touching  the 
subject  at  all. 

Illegal  transactions  often  occur  under  the  forms  of  law.  It  has 
often  occurred  that  a  shipper  has  been  told  by  a  traffic  officer  to 
buy  a  large  quantity  of  some  commodity,  and  then  after  it  has 
been  bought  an  open  reduction  is  made  in  the  rate  to  take  effect 
immediately,  the  arrangement  resulting  to  the  profit  of  the  one 
shipper  and  the  one  railroad  and  to  the  damage  of  all  their  com- 
petitors, for  it  must  not  be  forgotten  that  the  big  shippers  are  at 
least  as  much  to  blame  as  any  railroad  in  the  matter  of  rebates. 
The  law  should  make  it  clear  so  that  nobody  can  fail  to  understand 
that  any  kind  of  commission  paid  on  freight  shipments,  whether 
in  this  form  or  in  the  form  of  fictitious  damages,  or  of  a  concession, 
a  free  pass,  reduced  passenger  rate  or  payment  of  brokerage,  is 
illegal.  It  is  worth  while  considering  whether  it  would  not  be  wise 
to  confer  on  the  Government  the  right  of  civil  action  against  the 
beneficiary  of  a  rebate  for  at  least  twice  the  value  of  the  rebate; 
this  would  help  stop  what  is  really  blackmail.  Elevator  allowances 
should  be  stopped,  for  they  have  now  grown  to  such  an  extent 
that  they  are  demoralizing  and  are  used  as  rebates. 

The  best  possible  regulation  of  rates  would,  of  course,  be  that 
regulation  secured  by  an  honest  agreement  among  the  railroads 
themselves  to  carry  out  the  law.  Such  a  general  agreement  would, 
for  instance,  at  once  put  a  stop  to  the  efforts  of  any  one  big  shipper 
or  big  railroad  to  discriminate  against  or  secure  advantages  over 
some  rival:  and  such  agreement  would  make  the  railroads  them- 
selves agents  for  enforcing  the  law.  The  power  vested  in  the  Gov- 
ernment to  put  a  stop  to  agreements  to  the  detriment  of  the  public 
should,  in  my  judgment,  be  accompanied  by  power  to  permit,  under 
specified  conditions  and  careful  supervision,  agreements  clearly 
in  the  interest  of  the  public.  But,  in  my  judgment,  the  necessity 
for  giving  this  further  power  is  by  no  means  as  great  as  the 
necessity  for  giving  the  commission  or  administrative  body  the 
other  powers  I  have  enumerated  above;  and  it  may  well  be  in- 
advisable to  attempt  to  vest  this  particular  power  in  the  commis- 
sion or  other  administrative  body  until  it  already  possesses  and  Is 
exercising  what  I  regard  as  by  tar  the  most  important  of  all  the 
powers  I  recommend — as  indeed  the  vitally  important  power— that 
to  fix  a  given  maximum  rate,  which  rate,  after  the  lapse  of  a  reason- 
able time,  goes  into  full  effect,  subject  to  review  by  the  courts. 

All  private  ear  lines,  industrial  roads,  refrigerator  charges  and 
the  like  should  be  expressly  put  under  the  supervision  of  the  Inter- 
state Commerce  Commission  or  some  similar  body  so  far  as  rates 
and  agreements  practically  affecting  rates  are  concerned.  The 
private  car  owners  and  the  owners  of  industrial  railroads  are 
entitled  to  a  fair  and  reasonable  compensation  on  their  investment, 
but  neither  private  cars  nor  industrial  railroads  nor  spur  tracks 
should  be  utilized  as  devices  for  securing  preferential  rates.  A 
rebate  in  icing  charges  or  in  mileage  or  in  a  division  of  the  rate 
for  refrigerating  charges  is  just  as  pernicious  as  a  rebate  in  any 
otuer  way.  No  lower  rate  should  apply  on  goods  imported  from  the 
American  seaboard  to  destination  except  in  cases  where  water  com- 
petition is  the  controlling  influence. 

There  should  be  publicity  of  the  accounts  of  common  carriers; 
no  common  carrier  engaged  in  interstate  business  should  keep  any 
books  or  memoranda  other  than  those  reported  pursuant  to  law 
or  regulation,  and  these  books  or  memoranda  should  be  open  to  the 
inspection  of  the  Government.  Only  in  this  way  can  violations 
or  evasions  of  the  law  be  surely  detected.  A  system  of  examination 
of  railroad  accounts  should  be  provided  similar  to  that  now  con- 
ducted into  the  national  banks  by  the  bank  examiners;  a  few 
first-class  railroad  accountants,  if  they  had  proper  direction  and 
proper  authority  to  inspect  books  and  papers,  could  accomplish 
much  in  preventing  willful  violations  of  the  law.  It  would  not 
be  necessary  for  them  to  examine  into  the  accounts  of  any  railroad 
unless  for  good  reasons  they  were  directed  to  do  so  by  the  Interstate 
Commerce  Commission. 

It  is  greatly  to  be  desired  that  some  way  might  be  found 
by  which  an  agreement  as  to  transportation  within  a  State  in- 
tended to  operate  as  a  fraud  upon  the  Federal  interstate  commerce 
laws  could  be  brought  under  the  jurisdiction  of  the  Federal  authori- 
ties. At  present  it  occurs  that  large  shipments  of  interstate  traffic 
are  controlled  by  concessions  on  purely  State  business,  which,  of 
course,  amounts  to  an  evasion  of  the  law.  The  commission  should 
have  power  to  enforce  fair  treatment  by  the  great  trunk  lines  of 
lateral  and  branch  lines. 

This  legislation  should  be  enacted  in  a  spirit  as  remote  as 
possible  from  hysteria  and  rancor. 

The  big  railroad  men  and  big  shippers  are  simply  Americans 
of  the  ordinary  type  who  have  developed  to  an  extraordinary  degree 
certain  great  business  qualities.  They  are  neither  better  nor  worse 
than  their  fellow-citizens  of  smaller  means.     They  are  merely  more 
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able   in   eertaiii   lines   and   therefore  exposed   to   certain  peculiarly  have  done  as  they   best  could  under   such  conditions  accomplishes 

strong  temptations.  little.     What  we  need  to  do  is  to   develop  an  orderly  system,  and 

It  is  because,  in   my  judgment,   public  ownership  of  railroads  such    a    system    can   only    come   through    the    gradually    increased 

is  highly  undesirable  and  would  probably  in  this  country  entail  far-  exercise  of  the  right  of  efficient  Government  control, 
■eaching  disaster  that  I  wish  to   see  such  supervision  and  regula- 


Kansas    City-Topeka    Double    Track    Work    of    the    Union    Pacific. 


tion  of  them  in  the  interest  of  the  public  as  will  make  it  evident 
that  there  is  no  need  for  public  ownership.  The  opponents  of 
Government  regulation  dwell  upon  the  difficulties  to  be  encountered 
and  the  intsicate  and  involved  nature  of  the  problem.      Their  con-  The  portion  of  the  Kansas  division  of  the  Union  Pacific  between 

tention  is  true.  It  is  a  complicated  and  delicate  problem,  and  all  Kansas  City  and  Topeka  is  used  jointly  by  the  owners  and  the 
kinds  of  difficulties  are  sure  to  arise  in  connection  with  any  plan  Rock  Island.  Although  the  latter  uses  it  merely  as  a  means  of 
of  solution,  while  no  plan  will  bring  all  the  benefits  hoped  for  by  getting  into  Kansas  City,  doing  no  local  business  of  any  character 
its  more  optimistic  adherents.  Moreover,  under  any  healthy  plan  between  the  terminal  points,  the  traffic  in  recent  years  has  over- 
the  benefits  will  develop  gradually  and  not  rapidly.  taxed   considerably   the   capacity   of   the    single-track   line,    making 

Finally  we   must  clearly   understand   that  the   public   servants    a  second  track  a  necessity.     The  line  follows  the  narrow  valley  of 
who  are  to  do  this  peculiarly  responsible  and  delicate  work  must    the  Kansas   river — more   generally  known,   perhaps,   as   the   Kaw — 

being  on  the  north  side  of  the  river,  as  will 
be  seen  by  referring  to  the  accompanying 
map.  On  each  side  of  the  valley,  for  a  con- 
siderable part  of  the  distance,  the  country 
is  high  and  rugged.  At  many  points  it  rises 
abruptly  from  the  river's  edge,  leaving  lit- 
tle room  for  a  railroad,  and  making  neces- 
sary heavy  rock  cutting  to  get  a  footing  on 
the  hill  sides.  Therefore,  the  parallel  lines 
of  the  Union  Pacific  and  Santa  Fe  on  oppo 
site  sides  of  the  river  fully  occupy  the  only 
practicable  approach  to  Kansas  City  from 
Topeka.  The  river  itself  has  all' of  the  char- 
acteristics of  the  streams  of  this  region, 
being  uncertain  and  shifty  and  changing 
channel  frequently. 

This  line  of  the  Union  Pacific  was  built 
in  the  '60's.  Naturally  it  was  located  to 
make  construction  work  and  cost  as  light  as 
practicable,  and  contained  many  heavy 
grades  and  bad  curves,  and  although  there 
have  been  some  improvements  of  these  fea- 
tures from  time  to  time,  the  general  char- 
acteristics of  the  line  have  remained  much 
the  same  as  originally  built.  The  present 
work,  therefore,  in  addition  to  double  track- 
ing, has  amounted  practically  to  rebuilding 
the  line  by  converting  it  into  one  having 
easy  grades  and  light  curves.  It  also  in- 
volved raising  the  grade  wherever  necessary  to  bring  it  above  all 
high  water  except  that  of  the  great  flood  of  1903. 

A  condensed  profile  is  given  herewith  which  shows  the  old 
and  the  revised  grade  lines.  The  previous  ruling  grades  were  1 
per  cent.  This  maximum  has  been  reduced  to  .35  per  cent.  The 
average  adverse  gradient  is  only  .25  per  cent.,  however,  there  being 
a  total  of  only  about  two  miles  of  the  maximum.  The  former 
maximum  curves  were  6  deg.,  with  numerous  others  ranging  be- 
tween this  and  2  deg.  In  all,  32  curves  were  taken  out  and  355 
deg.  of  curvature  eliminated,  which  of  course  included  the  sharpest 
curves.  And  while  the  present  maximum  is  3  deg.  outside  of 
the  towns  of  Lawrence  and  Topeka,  there  is  only  one  curve  of  this 
degree,  the  rest  being  2  deg.  and  under.  The  grade  reduction  re- 
quired a  maximum  raise  of  track  of  7  ft.  above  the  old  grade  and 


Map   of    Union    Pacific    Double   Track    Between    Kansas   City   and   Topeka. 


themselves  be  of  the  highest  type.  But  while  I  fully  admit  the 
difficulties  in  the  way,  I  do  not  for  a  moment  admit  that  these 
difficulties  warrant  us  in  stopping  in  our  effort  to  secure  a  wise 
and  just  system.  They  should  have  no  other  effect  than  to  spur 
us  on  to  the  exercise  of  the  resolution,  the  even-handed  justice  and 
the  fertility  of  resource  which  we  like  to  think  of  as  typically 
American,  and  which  will  in  the  end  achieve  good  results  In  this 


Profile   of   Old   and    New    Double  Track 

Broken  line  shows  former  grade 
as  in  other  fields  of  activity.     The  task  is  a  great  one  and  underlies 
the  task  of  dealing  w'ith  the  whole  industrial  problem. 

But  the  fact  that  it  is  a  great  problem  does  not  warrant  us 
in  shrinking  from  the  attempt  to  solve  it.  At  present  we  face 
such  utter  lack  of  supervision,  sucii  freedom  from  the  restraints  of 
law,  that  excellent  men  have  often  been  literally  forced  into  doing 
what  they  deplored  because  otherwise  they  were  left  at  the  mercy 
of  unscrupulous  competitors.      To  rail  at  and  assail  the  men  who 


Kansas   City  to   Topeka,    U.    P.    R.    R. 

,  nnil  solid  line  revised  grade. 

a  maximum  drop  of  about  10  ft.  The  minimum  raise  was  9  in. 
for  rock  ballasting.  The  basing  point  for  the  revised  grade  line 
was  the  1904  high  water  level,  the  minimum  distance  maintained 
above  that  line  being  2  ft.  to  top  of  rail. 

The  line  changes  required  considerable  new  location  work,  in- 
cidentally effecting  a  saving  of  1,000  ft.  in  total  distance.  A  typical 
example  is  found  in  the  change  west  of  Bonner  Springs,  shown 
herewith,   where  a  heavy  reverse  curve  was  replaced   with   almost 
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a  tangent.  These  changes  made  new  right-of-way  necessary,  but 
little  had  to  be  bought,  as  the  road  owns  a  400-ft.  right-of-way  for 
26  miles  west  of  Muncie,  which  is  part  of  the  original  land  grant 
of  the  Government  to  the  Kansas  Pacific  Railway  Company.  The 
road  has  only  occupied  such  portion  of  this  width  as  was  needed, 
much  of  the  remainder  being  made  use  of  by  the  farmers  owning 
the  adjacent  land.  In  the  present  changes,  where  it  was  necessary 
to  take  possession  of  strips  that  had  been  appropriated  thus,  any 
improvements  on  them  of  value  were  paid  for  at  a  fair  price. 


necessary  in  the  old  track.  As  soon  as  sections  of  the  second  track 
could  be  placed  in  suitable  condition  for  service  they  have  been 
used  as  passing  tracks,  thus  affording  continuously  increasing  re- 
lief to  the  congestion  of  traffic.  The  new  track  is  laid  throughout 
with  80-lb.  rails,  "Continuous"  rail  joints  and  "Burnettized"  Texas 
pine  ties.  Each  tie  is  marked  with  a  date  nail  and  is  tie-plated. 
The  tie  plates  are  much  larger  than  any  previously  used  by  the 
Union  Pacific,  weighing  about  6Vj  lbs.  apiece,  and  having  flat  bot- 
toms.     All  curves  2  deg.  and  over  are  spirated  and  super-elevation 


Change  of   Line   West  of   Bonner   Springs. 


In  connection  with  these  line  changes  a  map  is  shown  of  the 
Lawrence  situation,  from  which  it  will  be  seen  that  the  line  makes 
something  more  than  a  right-angle  to  get  into  the  town,  the  north 
side  of  w^hich  is  situated  in  a  sharp  bend  in  the  river.  It  is  prob- 
able that  some  time  in  the  near  future  a  cut-off  will  be  built  as 
shown  by  the  map,  which  will  complete  and  form  the  base  of  the 
triangle,  two  sides  of  which  already  exist.  This  cut-off  will  be 
4.1  miles  long,  and  will  save  about  2%  miles  in  distance.  It  will 
be  used  by  all  Rock  Island  trains  and  all  through  freight  trains 
of  the  Union  Pacific. 

The   present  second   track   work   begins  a   short  distance   east 


put  in  according  to  Union  Pacific  tables.  The  line  is  being  rock 
ballasted,  with  a  minimum  depth  under  the  ties  of  9  in.  This 
ballast  is  obtained  from  a  quarry  just  west  of  Loring.  where  the 
railroad  company  has  a  1,200-yd.  crusher.  A  gravity  track,  having 
capacity  for  25  cars,  enables  the  cars  to  be  dropped  down  to  the 
crusher  for  filling,  and  then  continued  on  down,  across  a  scale, 
to  the  standing  track  from  which  they  are  taken  out. 

There  are  18  stations  on  the  line  between  Armstrong  and 
Topeka.  All  are  quite  small,  however,  except  Lawrence,  which  is 
a  little  more  than  half  way.  Complete  changes  have  been  made  in 
the  facilities  at  all  of  these  small   stations.      Passing  tracks  were 
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Sketch  of  Standard  Passing  Track  Arrangement  on   Union   Pacific  Double  Track. 


of  the  Rock  Island  junction  in  Armstrong  yards  and  extends  a 
little  west  of  the  Topeka  passenger  station;  but  when  the  work 
now  under  way  is  completed  the  double  track  will  extend  to  Union 
Station,  Kansas  City,  the  plan  including  the  remodeling  of  Arm- 
strong yards,  which  will  be  done  after  the  present  work  is  com- 
pleted. The  double-track  line  will  therefore  be  approximately  67 
miles  long.      However,  the  ultimate  purpose  of  a  second  track   to 


Proposed  Cut-off  Near  Lawrence. 

Denver   is  kept   in   mind   in   all    new  work  that   is   done   west   of 
Topeka,  which  is  laid  out  for  double  tracking. 

In  the  execution  of  the  second  track  work  a  traffic  averaging 
60  trains  a  day  had  to  be  taken  care  of,  adding  much  to  the  diffi- 
culty. In  general,  the  plan  followed — except,  of  course,  in  entire 
new  location— was  to  use  the  old  line  as  a  working  track  for  the 
new  second  track  and  then  reverse  the  relation  when  changes  were 


located  about  every  12  miles,  bringing  them  at  Muncie,  Bonner 
Springs.  Linwood.  Perry  and  Grantville.  Each  station  is  given  a 
business  track  2,000  ft.  long,  and  at  Linwood  a  "potato"  track 
2,050  ft.  long  was  put  in,  as  large  quantities  of  potatoes  are  raised 
in  this  region,  making  a  special  track  for  the  potato  cars  desirable 
and  necessary.  New  depots  were  built  at  Muncie,  Fall  Leaf, 
Buck  Creek  and  Newman,  and  the  Bonner  Springs  building  was 
remodeled.  These  new  stations  are  frame  on  a  concrete  founda- 
tion, and  contain  a  waiting  room,  ticket  office,  freight  room  with 
a  space  partitioned  off  for  express,  and  living  rooms  for  the  agent. 
The  platforms  are  700  ft.  long.     They  are  earth  covered  with  Sher- 
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Harriman     Lines    Common    Standard    for    Double-Track    Roadbed 
With    Broken   Stone   Ballast. 

man  gravel,  which  is  disintegrated  granite  obtained  by  the  Union 
Pacific  in  Wyoming.  The  Bonner  Springs  station  was  built  with 
two  waiting  rooms,  and  its  freight  room  was  extended.  At  all 
other  small  points  the  station  was  moved  or  some  change  made. 
All  of  these  small  stations  likewise  have  stock  pens  for  loading 
cattle  except  Muncie,  which  is  too  close  to  Kansas  City  to  need 
one.  The  rearrangement  required  these  pens  to  be  moved  in  all 
cases  and  new  pens  and  chutes,  much  more  substantial  than  the 
old.  were  built  to  replace  them. 

A  sketch  of  the  standard  passing  track  arrangement  adopted 
for  this  work  is  shown,  from  which  it  will  be  spen  that  the 
passing  track  is  placed  between  the  main  tracks.  The  track  ad- 
jacent to  the  station — the  north  track  in  the  sketch — is  left  straight 
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Forms  and  Centering  for  40-ft.   Reinforced  Concrete   Arch   Over   Mission   Creek. 
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to  give  the  operator  a  clear  view,  and  a  13-ft. 
offset  is  given  to  the  south  track.  The  ap- 
proach curves  to  the  latter  are  only  10  min., 
permitting  a  train  to  go  through  at  full 
speed.  These  passing  tracks  are  4,000  ft. 
long  in  the  clear,  and  cros.sovers  from  the 
main  tracks  are  placed  midway.  The  flexi- 
bility of  operation  which  this  plan  permits 
is  readily  apparent. 

The  proximity  of  track  and  river  at  sev- 
eral points  along  the  line  has  already  been 
alluded  to.  A  typical  case  occurs  north  of 
Lawrence,  best  seen  in  the  map  showing  the 
proposed  Lawrence  cut-off.  So  much  trouble 
was  experienced  holding  the  river  in  its 
channel  at  this  point,  where  it  was  endanger- 
ing the  roadbed  by  cutting  away  the  left,  or 
east,  bank,  that  two  winters  ago  the  railroad 
company  built  four  stone  and  three  pile 
dikes  about  60  ft.  long  out  into  the  river, 
which  checked  effectively  the  encroachment. 
The  railroad  company  also  built  one  150-ft. 
and  two  50-ft.  dikes  for  the  county  further 
north.  Seven  new  dikes  will  be  built  be- 
tween Armstrong  and  Lawrence — one  east  of 
Muncie,  one  between  Loring  and  Lenape, 
three  just  east  of  Linwood.  and  two  a  short 
distance  east  of  Lawrence.  Two  of  those  east 
of  Linwood  will  be  100  ft.  long,  starting  from 
the  shoulder  of  sub-grade,  and  the  remainder 
60  ft.  Forty-six-foot  piling  will  be  used  with 
a  stone  and  brush  filling. 

There  are  a  large  number  of  bridges 
on  the  work,  embracing  a  variety  of  types. 
Illustrations  of  typical  structures  are  shown, 
including  a  view  of  the  Kaw  river  bridge  at 
Kansas  City.  This  bridge,  which  was  com- 
pleted in  the  spring  of  1904,  is  552  ft.  long, 
being  composed  of  three  double-track  through 
piu-connected  spans  ISO  ft.  2%  in.  long  c. 
to  c.  of  end  pins.  After  the  destruction  of 
the  old  bridge  a  temporary  double-track  pile 
bridge  was  put  in  to  carry  traffic,  which 
served  as  falsework  in  the  erection  of  the 
new.     The   old    substructure   was  used,   the 
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only  change  being  to  cut  down  the  tops  of 
piers  and  abutments  to  provide  for  the  lower 
bridge  seats  of  the  heavier  structure.  The 
bridge  was  erected  in  three  months  in  the 
face  of  a  heavy  traffic,  including,  besides 
the  regular  train  movements  of  the  Union 
Pacific  and  Rock  Island  to  and  from  Union 
Station,  all  stock  yards  and  commercial 
switching  of  the  Union  Pacific.  While  a  trav- 
eler was  used  some  in  erection,  most  of  the 
work  was  done  by  a  derrick  car. 

The  next  largest  bridges  on  the  line  are 
the  through  riveted  truss  spans  over 
Stranger  and  Delaware  rivers,  the  former 
being  just  east  of  Linwood  and  the  latter 
just  west  of  Perry.  One  of  these  spans  is 
137  ft.  SYi  in.  c.  to  c.  of  end  pins.  It  is  a 
Pratt  truss  with  subdivided  panels.  These 
bridges,  which  replace  old  single-track 
through  lattice  girder  designs,  were  erected 
on  falsework  by  the  derrick  car.  The  old 
bridges  rested  on  dimension  stone  abut- 
ments, which  were  extended  with  concrete 
for  the  new  double-track  structures.  The 
grade  at  Stranger  river  was  raised  4  ft.  A 
110-ft.  span  of  the  same  design  as  the  lore- 
going  was  placed  at  Big  Muddy  creek  just 
east  of  Grantville,  and  a  125-ft.  span  at  Sol- 
dier creek  just  east  of  Topeka. 

Between  Muncie  and  Edwardsville,  where  there  is  a  change 
of  line  on  a  new  location,  there  is  a  96-ft.  pony  truss,  latticed  span 
ever  Turkey  creek,  drawings  and  a  photograph  of  which  are  re- 
produced.     Just  west  of  Bonner  Springs  is  Wolf  creek,  which  for- 
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96-ft.   Pony  Truss  Over  Turkey  Creek. 

There   are   a   considerable  number  of   concrete   structures,   the 
largest  being  a  40-ft.  reinforced  concrete  arch  over  Mission  creek, 
west   of  Edwardsville,  replacing  a  wooden  trestle.      It  is  a  three- 
centered   arch   22   ft.   high   at  the   center   and   26   in.   thick  at  the 
crown.    Johnson  corrugated  steel  bars,  %  in. 
and  94  in.,  arranged  as  shown  by  the  draw- 
ings, are  used   tor  reinforcement.     The  con- 
crete mixture  is  l:2Vo:5.     In   building,   the 
foundations  and  abutments  were  completed, 
after  which  a  light  single-track  girder  span 
was  put  in  to  carry  traffic  while  one-half  of 
the  arch  ring  was  completed.    The  track  was 
then  shifted  to  that  side  and  the  remaining 
half  finished.    The  grade  was  raised  about  6 
ft.  at  thisj)oint. 

The  ballasted  floor  spans  were  built  of 
concrete  and  I-beams,  a  typical  example 
being  shown  in  Bridge  42  at  Edwardsville, 
except  that  It  is  a  double-span  bridge  and  has 
a  hand  railing.  The  floor  beams  are  12-in., 
D5-lb.  I-beams,  19  ft.  long,  the  tension  side 
of  the  slabs  also  having  1-in.  corrugated  bars 
between  the  I-beams.  The  slab  is  1:2%: 5 
concrete,     and      the     abutments     and     pier 


Detail  of  96-Ft.  Pony  Truss  Over  Turkey  Creek. 


1:3:6. 

Drawings  of  two  designs  of  15-ft.  and  a 

6-ft.  plain  concrete  arch  are  shown.    All  pipe 
merly  was  crossed   by  a  12o-ft.  single-track   through  latticed  truss    culverts  were  built  with  concrete  end  and  wing  walls. 
skew  span.      This  was  replaced  by  two   deck   plate   girder  double-  As   already   mentioned,   the   steel   bridges  were  erected   with   a 

track  spans,  60  ft.  and  C5  ft.  long  respectively,  skewed  at  the  center  derrick  car.  This  car  did  the  unloading  and  erection  work  on 
and  square  at  the  ends.  The  pier  at  the  center  and  the  extensions  three  bridges,  including  the  through  riveted  truss  spans  over 
to  the  dimension  stone  abutments  are  plain  concrete.  Stranger  and   Delaware  rivers,   in   a  month,  or  an  average  of  nine 


138-ft.    Riveted   Through    Truss. 


Kaw   River   Bridge   at   Kansas  City. 
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days  to  the  bridge.  Gangs  followed  behind 
to  do  the  riveting  by  compressed  air.  This 
car,  which  is  self-propelling,  was  designed 
by  the  Union  Pacific  and  built  by  The  Amer- 
ican Hoist  &  Derrick  Company  two  or  three 
years  ago. 

The  entire  line  is  to  have  electric  auto- 
matic signals,  and  interlocking  plants  at  rail- 
road crossings  and  at  the  two  Rock  Island 
junctions.  New  steel  water  tanks  of  65,000 
gals,  capacity  will  be  built  at  Linwood  and 
Topeka.  They  will  be  the  Harrinian  Lines' 
standard  for  cold  climate.  The  tanks  will  be 
placed  at  one  side  of  the  station  grounds  and 
the  locomotives  supplied  from  stand-pipes, 
thereby  getting  rid  of  the  obstruction  of 
tanks  adjacent  to  the  main  tracks.  Besides 
the  new  tank  at  Topeka.  there  have  recently 
been  built  a  new  elevating  coaling  station 
and  a  Kennicott  water-softening  plant.  Next 
year  the  yards  at  Armstrong,  Lawrence  and 
Topeka  will  be  remodeled. 

The  work  of  double-tracking  and  revis- 
ing the  grades  and  aliuement  involved  1,150,- 
000  yds.  of  embankment,  280,000  yds.  of 
earth  excavation.  33,000  yds.  of  loose  rock 
and  60,000  yds.  of  solid  rock:  also  cleaning 
244-100-ft.    squares    and    grubbing    87-100-ft. 
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Through  Center  of  Track 


Section  n*  Tod  of  T  BivmK, 

l-Beam-Concrete    Ballasted    Floor    Spans. 
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squares.  The  grading  was  done  by  contract,  all  other  work  being 
done  by  company  forces.  The  total  cost  of  the  work  will  be  about 
$2,250,000.  It  is  expected  that  the  entire  second  track  will  be 
ready  for  service  by  the  end  of  the  year. 

The  work  was  planned  and  the  most  of  it  executed  under  the 
supervision  of  Mr.  J.  B.  Berry.  Chief  Engineer  of  the  Union  Pacific 
until  Nov.  10,  when  he  became  Chief  Engineer  of  the  Rock  Island. 
Mr.  Russell  L.  Huntley,  who  was  actively  identified  with  the  work 
as  Principal  Assistant  Engineer,  is  now  in  charge,  having  succeeded 
Mr.  Berry  as  Chief  Engineer.  Mr.  J.  C.  Beye,  Resident  Engineer, 
Kansas  City,  is  in  immediate  charge  of  the  work.  The  through 
riveted  truss  span  and  pony  latticed  truss  span  bridges,  also  the 
Kaw  river  bridge  at  Kansas  City,  were  designed  by  Mr.  James  Keyes, 
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Engineer  of  Bridges.  The  remaining  steel  bridges  are  Harriman 
Lines'  common  standard.  Mr.  Walter  Dennis,  Chief  Draftsman  in 
the  Resident  Engineer's  office,  designed  the  concrete  structures  under 
the  latter's  supervision.  Mr.  A.  G.  Shaver,  Signal  Engineer,  will 
have  charge  of  the  installation  of  the  signaling  and  interlocking 
apparatus.  The  contract  for  the  grading  was  let  to  W.  C.  Bradbury, 
Denver,  Colo.  We  are  indebted  to  Mr.  Berry  and  Mr.  Beye  for  the 
data  for  this  article. 


The  Austrian  manufacturers  of  rolling  stock  have  made  an 
arrangement  with  the  State  Railroads  which  will  enable  them  to 
exhibit  cars  and  locomotives  at  the  Milan  exhibition  next  spring. 
The  state  will  order  them  and  pay  for  them  when  the  show  is  over. 


The  collision  which  occurred  at  Baker  Bridge  on  the  Eitchburg 
Division  of  the  Boston  &  Maine.  IS  miles  from  Boston,  Sunday 
night,  Nov.  2H,  was  one  of  the  most  appalling  that  has  happened 
in  New  England  in  this  generation.  It  took  place  about  8.13  p.m., 
when  the  westbound  Montreal  express,  consisting  of  nine  car.s — mall 
and  baggage  coaches  and  sleepers — drawn  by  two  heavy  engines, 
running  at  a  speed  of  35  to  40  miles  an  hour,  crashed  into  the 
rear  of  the  Marlboro  local,  consisting  of  an  engine  and  two  cars 
of  passengers.  The  momentum  of  the  express  train  was  so  great 
that  the  forward  engine  plowed  its  way  entirely  through  the  rear 
car,  and  half  way  through  the  next  car  of  the  local  before  coming 
to  a  stop.  The  rear  car  was  fairly  well  filled  with  passengers, 
many  of  whom  were  killed  outright,  or  severely  injured.  Coals 
from  the  forward  engine  were  scattered  about,  and  almost  imme- 
diately set  fire  to  the  wreck  with  the  result  that  some  who  were 
left  alive  in  the  rear  car  but  were  pinned  down  by  timbers  were 
burned  to  death.  Sixteen  were  killed  on  the  spot,  or  died  on  the 
way  to  the  hospital,  and  one  of  those  removed  has  since  died;  more 
than  30  others  were  injured,  of  whom  six  are  still  on  the  danger  list. 

The  scene  of  the  disaster  was  at  a  flag  station  about  1%  miles 
west  of  Lincoln.  The  track  here  is  straight,  and  the  roadbed  is 
in  a  cut.  The  local  had  just  started  from  Baker  Bridge,  and  was 
slowly  moving.  The  interval  of  30  minutes  between  the  two  trains 
on  starting  from  Boston  had  been  gradually  diminished  until  it  was 
not  more  than  five  minutes  at  Lincoln,  and  probably  much  less. 
That  the  rear  brakeman  faithfully  carried  out  the  fusee  rule  is 
shown  by  the  fact  that  three  10-minute  fusees,  still  burning,  were 
passed  by  the  express.  The  first  of  these  was  nearly  three  miles 
from  the  scene  of  the  collision,  and  another  about  1%  miles  away, 
while  the  third  had  just  been  thrown  off.  There  are  no  block  sig- 
nals. Mr.  Tattle's  use  in  his  newspaper  statement  of  the  term  "spac- 
ing block-signals,"  was  incorrect,  as  the  signals  which  he  spoke 
of  are  designed  only  to  maintain  a  space  of  time  between  trains  at 
a  given  point. 

At  each  place  where  a  man  is  permanently  stationed  (as  at 
some  telegraph  offices,  highway  crossings,  etc.)  a  green  flag  by  day 
and  a  green  light  (by  night)  is  required  to  be  displayed  for  five 
minutes  after  the  passage  of  every  passenger  train,  and  for  10 
minutes  after  every  freight  train.  Two  such  lights  (and-  probably 
three)  were  in  position  at  the  time  the  Montreal  express  passed, 
the  first  of  which  was  about  9.500  ft.  east  of  Baker  Bridge,  and  the 
second  about  5,800  ft.  away. 

The  engineer  of  the  leading  engine  of  the  express,  Horace  Lyons, 
was  but  little  injured  in  the  collision,  but  was  badly  shaken  up, 
and  was  found  afterwards  about  the  scene  of  the  accident,  on 
the  verge  of  mental  collapse,  and  unable  to  account  clearly  for 
his  escape.  The  fireman  was  instantly  killed,  and  the  railroad  of- 
ficers think  the  engineer  must  have  jumped  from  his  engine,  or 
he  would  have  met  a  similar  fate.  He  acknowledged  to  Superin- 
tendent Cheever.  of  the  Fitchburg  Division,  and  his  assistant,  Mr. 
Smith,  that  he  saw  the  three  red  and  two  green  signals  set  against 
him,  but  says  he  does  not  know  why  he  did  not  stop  for  them; 
he  was  expecting,  he  says,  to  see  the  red  tail-lights  of  the  local 
train,  which  he  knew  was  but  a  short  distance  ahead.  He  disap- 
peared for  a  time  and  the  efforts  of  the  Superintendent  and  of 
the  state  police  to  locate  him  were  for  two  days  unsuccessful.  It 
is  known  that  he  was  much  affected  by  the  results  of  his  care- 
lessness, and  it  was  feared  he  had  left  the  state,  or  that  his  mind 
had  become  disordered,  but  on  Tuesday  evening  a  message  was 
sent  to  Master  Mechanic  Todd  saying  that  Lyons  was  at  a  cer- 
tain house  in  Chelsea.  The  foreman  went  to  the  spot  indicated 
by  the  message  and  found  Lyons  there.  He  talked  freely,  and  said 
he  was  willing  and  anxious  to  testify  at  the  inquest  the  next  day 
at  Concord,  and  he  did  so.  At  the  conclusion  of  the  testimony 
I  which  was  not  made  public)  Lyons  was  placed  under  arrest,  charged 
with  manslaughter.  His  bail  was  fixed  at  |10,000,  in  default  of 
which  he  was  taken  to  jail. 

It  is  reported  that  Engineer  Wade  of  the  second  engine  of  the 
express  noticed  the  high  speed  of  the  train  when  the  green  warn- 
ing signal  at  Lincoln  station  was  passed,  and  remarked  to  the 
fireman  that  if  they  were  going  by  the  signals  like  that  they  would 
have  to  "drag  him  along,"  and  he  closed  the  throttle  of  his  engine. 

Engineer  Lyons  entered  the  service  of  the  Boston  &  Maine  in 
1899  as  a  fireman,  previous  to  which  he  had  been  a  conductor  on 
the  West  End  Street  Railway  (Boston)  for  about  eight  years.  His 
service  was  satisfactory,  and  he  had  the  confidence  and  respect 
of  his  superiors.  The  Locomotive  Superintendent  and  Division  Su- 
perintendent both  speak  highly  of  him,  and  they  regarded  him 
as  exceptionally  capable  and  reliable.  His  record  has  been  clean, 
and  when  examined  for  promotion  last  July  passed  creditably  and 
was  given  an  engine,  but  had  not  yet  been  assigned  to  a  regular 
run.     His   habits   were   good,   and   he   did   not  use   intoxicants. 

It  is  the  rule  and  practice  of  the  Boston  &  Maine  to  train  a 
fireman  on  one  division  only,  and  when  promoted  to  be  an  engine- 
man  the  fireman  is  given  a  position  on  the  division  where  he  has 
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eceived  his  training,  and  that  rule  was  followed  in  this  case, 
.yons  was  therefore  thoroughly  familiar  with  the  locality,  and  he 
lad  been  for  several  months  running  as  an  engineer  on  that  division, 
nuch  of  the  time  on  fast  trains. 

A  Boston  newspaper  printed  a  statement  which  was  attributed 
o  Lyons'  friends,  saying  that  he  had  been  overworked;  that  for 
nany  weeks  he  had  been  called  out  for  extra  duty  nearly  every 
light,  and  was  therefore  much  exhausted.  This  statement  was 
ironounced  by  President  Tuttle  to  be  absolutely  without  tounda- 
ion;  the  division  officers,  he  says,  are  careful  to  protect  their 
jngineers  and  firemen  from  overwork;  and  they  find  much  more  dif- 
iculty  in  preventing  it  than  would  be  experienced  in  providing  for 
ixtra  runs,  as  the  men  are  usually  very  glad  to  increase  their  wages 
n  this  way.  The  road  has  men  enough,  and  it  is  not  necessary 
'or  engineers  to  work  without  proper  and  sufficient  intervals  of  rest. 
Lyons  had  done  no  work  that  day  before  taking  out  the  express. 
kVhen  asked  by  Superintendent  Cheever  if  he  was  asleep  when  the 
■ollision  occurred.   Lyons   said;      'Asleep:      No:    I    had  just   started 

)Ut." 

This  failure  to  do  at  that  moment  a  duty  which  was  quite 
slain  and  simple,  and  with  which  he  was  thoroughly  familiar,  and 
was  in  the  habit  of  doing  many  times  every  day.  is  a  mystery  on 
which  as  yet  no  light  has  been  thrown.  It  is  not  explained  by  the 
theory  that  the  engineer  was  reckless  and  was  deliberately  taking 
chances;  that  might  conceivably  be  true  in  cases  where  there  was 
no  special  risk  to  run,  but  in  that  of  an  engineer  who  is  perfectly 
aware  that  in  case  of  a  collision  with  a  train  ahead  he  will  be  the 
first  to  suffer,  he  will  not  voluntarily  run  the  risk  of  death  by  the 
neglect  to  hold  his  train  in  check  when  he  knows  he  is  closing  up 
the  gap  between  himself  and  the  preceding  train. 


Air   Power    In   the    Union    Pacific    Shops   at   Omaha.    Nebraska. 

In  the  shops  of  the  Union  Pacific  Railway  at  Omaha,  Neb.,  air 
power  has  been  carried  to  a  degree  of  application  probably  equaled 
in  no  other  shop  in  the  country;  and  the  extent  of  its  use  has 
made  necessary  an  air  compressor  installation  ranking  among  the 
largest  for  this  purpose.  The  buildings  comprising  the  various 
departments  of  these  shops  are  compactly  grouped  beside  the  yards 
ot  the  company  and  the  power  house  is  at  the  south  of  the  main 
group,  and  was  one  of  the  shop  buildings  under  the  scheme  in  eUect 
before  the  late  improvements  and  rearrangement.  This  tact  ac- 
counts for  some  features  of  power  house  arrangement  which  difter 
from  usual  practise  where  the  building  is  designed  to  suit  the  work. 
A  longitudinal  fire-wall  separates  the  engine  and  boiler  rooms.  The 
boiler  equipment  was  selected  to  meet  the  conditions  of  very  limited 
space,  and  for  this  reason  it  is  made  up  ot  six  marine  shell  boilers, 
with  internal  fireboxes.  These  units  are  rated  at  250  h.p.  each, 
giving  a  total  capacity  to  the  plant  of  1,500  boiler  horse  power.  The 
boilers  are  fired  by  hand,  the  coal  being  dumped  on  the  fire-floor  from 
cars  on  a  side  track  which  parallels  the  power  house. 

The  engine  room  contains  two  class  "GC"  Ingersoll-Sergeant 
air  compressors  made  by  the  Ingersoll-Rand  Company,  New  York. 
They  are  of  the  duplex  pattern,  with  cross-compound  steam  and  air 
cylinders.  The  steam  cylinders  are  sheathed  and  insulated  and  are 
equipped  with  the  Meyer  balanced  adjustable  cut-oft  valves.  A 
reheating  steam  receiver  between  high  and  low  pressure  cylinders 
draws  live  steam  from  a  by-pass  inside  the  throttle.  The  standard 
Sergeant  "Air  Ball"  governor  regulates  the  speed  and  pressure  by 
throttling  the  steam  supply.  A  by-pass  pipe  taken  from  the  steam 
pipe  inside  the  governor  leads  to  the  low  pressure  steam  chest.  It 
has  a  pressure  reducing  valve  which  ordinarily  is  closed.  But  when 
the  governor  throttles  the  steam  supply  and  the  pressure  on  the 
high  pressure  cylinder  reaches  a  certain  minimum,  this  valve 
opens,  admitting  live  steam  direct  to  the  low  pressure  cylinder 
through  the  by-pass  pipe,  thus  equalizing  the  work  in  the  two  steam 
cylinders.  The  main  frames  are  of  girder  type  and  the  main 
bearings  are  large  and  heavy.  The  cranks  are  of  the  balanced 
disk  pattern  and  a  solid  sole-plate,  with  a  rim  for  catching  oil, 
supports  the  entire  compressor  on  a  solid  concrete  foundation. 
The  high  and  low  pressure  air  cjiinders  are  water-jacketed  on 
the  heads  and  barrels,  and  both  cylinders  are  fitted  with  the 
Sergeant  piston  inlet  valve.  The  discharge  valves  are  of  the  verti- 
cal direct-lift  pattern,  readily  accessible.  A  somewhat  novel  style 
of  air  intake  is  used.  The  inlet  tubes  of  the  low  pressure  cylinders 
are  surrounded  by  a  sheet  iron  case,  leading  to  a  vertical  riser  of 
sheet  steel  pipe  which  connects  with  a  main  intake  header  carried 
to  an  opening  outside  of  the  engine  room  on  the  northeast  corner. 
Traps  in  the  intake  casing  give  easy  access  to  the  piston  tube  and 
stuffing  box.  The  intercooler  of  each  unit  is  of  the  vertical  receiver 
type,  with  tinned  brass  tubes  for  the  cooling  water  and  an  ample 
air  storage  capacity.  Proper  provision  is  made  for  withdrawing 
condensed  moisture  and  the  entire  intercooler  and  connecting  air 
pipes  are  covered  with  insulating  material.  Each  compressor  has 
a  free  air  cappacity  of  2,216  cu.  ft.  p.  m.,  when  running  at  120  r.  p.  m. 
The  air  pressure  is  maintained  at  about  110  lbs.   on  the  receiver. 


giving  an  average  working  pressure  of  100  lbs.  throughout  the 
shops.  Air  cylinders  are  16%  in.  and  2414  in.  in  diameter.  The 
steam  cylinders  are  16  in.  and  24  in.  in  diameter  and  the  stroke 
is  18   in. 

The  primary  receiver  is  mounted  on  the  outside  of  the  power 
house  on  the  north  side.  Its  dimensions  are  6  ft.  by  30  ft.,  giving 
an  exceptionally  large  storage  capacity.  The  main  air  pipe  passes 
underground  to  the  shop  buildings  and  radiates  to  the  several 
departments.  All  piping  in  the  buildings — air,  water  and  gas — is 
carried  in  shallow  conduits  in  the  floor  with  removable  covers  and 
branches  with  valves  rise  at  each  post  for  connection  with  the 
shop   appliances. 

The  applications  of  air  in  the  shops  are  those  common  to  rail- 
way repair  work.  In  the  locomotive  shop,  air  drills  in  various 
sizes  are  used  for  drilling,  reaming  and  tapping;  chipping  and 
riveting  hammers  nave  their  usual  place,  and  pneumatic  stay 
bolt  cutters  assist  in  dismantling  fireboxes.  A  small  rotary  air 
motor  drives  gearing  for  turning  locomotive  drivers  in  setting 
valves.  .Another  operates  a  cylinder  boring  machine.  Air  hoists 
ana  air  jacks  assist  in  the  handling  of  heavy  parts.  A  number 
of'  pneumatic  presses  are  also  used  for  various  classes  of  work. 
In  the  air  brake  testing  department,  air  pressure  is  drawn  from  the 
main   plant.     An   interesting   device  here   is  a  pneumatic   pressure 


Air  Compressor  Room   at  the  Omaha  Shops  of  the   Union    Pacific. 

coupling  which  holds  the  valves  under  test  against  the  supply  pipe 
thus  saving  the  time  and  trouble  of  screwing  them  in  place. 

In  the  yards,  warehouse  and  foundry  air  hoists  are  used  ex- 
tensively. In  the  car  shops  pneumatic  drills  and  air  jacks  are 
used  and  the  cars  are  sand-papered,  and  paint  is  removed  and 
applied,  by  air  appliances.  The  majority  of  the  cleaning  is  also 
done  by  the  air  blast  system. 


Washington  Correspondence. 


W.vsHixGTox.  Dec.  5, — That  part  of  President  Roosevelt's  mes- 
sage which  deals  w  ith  the  subject  of  railroad  legislation  is  rather  more 
conservative  than  had  been  generally  expected  by  Senators  and 
Representatives.  It  shows  that  he  has  changed  his  position  some- 
what since  he  wrote  his  message  of  last  year.  He  is  now  careful 
to  make  it  plain  that  he  would  have  the  authority  of  the  Commis- 
sion to  make  rates  limited  to  the  fixing  of  maximum  reasonable 
rates.  .\  year  ago  he  favored  having  a  ne-w  rate  made  by  the  Com- 
mission go  into  effect  "immediately,"  and  remain  in  effect  "unless 
and  until  it  is  reversed  by  the  court  of  review."  Now  he  recom- 
mends that  it  should  go  into  effect  "within  a  reasonable  time"  and 
"obtain  from  thence  onward,  subject  to  review  by  the  courts," 
Under  some  interpretations  placed  upon  this  language  it  is  held 
that  a  bill  that  would  provide  for  a  judicial  review  prior  to  the 
takinij  effect  of  an  order  of  the  Commission  would  not  he  in  con- 
flict with  the  President's  recommendation. 

The  shifting  of  his  position  has  not  attracted  so  much  atten- 
tion or  caused  so  much  comment  as  those  sentences  in  the  message 
that  indicate  Mr.  Roosevelt's  growing  appreciation  of  the  difficul- 
ties involved  in  the  problem  of  railroad  regulation  and  his  evident 
desire  to  impress  upon  Congress  the  necessity  for  cautious  and  con- 
servative action.  He  says,  for  instance:  "I  am  well  aware  of  the 
difficulties  of  the  legislation  that  I  am  suggesting,  and  of  the  need 
of  temperate  and  cautious  action  in  securing  it.     I  should  emphatic 


December  8,  1905. 


THE     RAILROAD     GAZETTE. 


543 


ally  protest  against  improperly  radical  or  hasty  action."  Evidently 
having  in  mind  the  way  in  which  the  House  of  Representatives  was 
.swept  off  its  feet  last  year,  when  the  Esch-Townsend  bill  was 
jammed  llirough  practically  withont  consideration,  and  the  criti- 
cism to  which  the  Senate  Committee  was  subjected  for  in.sisting 
upon  knowing  something  about  the  subject  before  undertaking  to 
act,  he  says:  "This  legislation  should  be  enacted  in  a  spirit  as 
remote  as  possible  from  hysteria  and  rancor."  These  indications 
of  a  rather  more  conservative  attitude  on  the  part  of  the  President 
and  his  evident  willingness  to  concede  something  to  the  judgment 
of  Congress  have  led  to  a  generally  more  hopeful  view  as  to  the 
possibility  of  the  administration  and  the  leaders  in  the  Senate  and 
House  getting  together  upon  some  reasonably  conservative  bill  that 
will  provide  more  efficient  means  for  dealing  with  rebates  and  dis- 
criminations, especially  when  they  are  obtained  through  the  medium 
of  private  car  lines,  private  terminals,  or  other  subterfuges,  and 
that  will  provide  for  the  correction  of  unreasonable  or  exorbitant 
rates  without  depriving  the  railroads  of  the  right  to  a  day  in  court. 

Senator  Elkins  of  West  Virginia,  Chairman  of  the  Senate  Com- 
mittee on  Interstate  Commerce,  to-day  made  the  first  movement 
looking  to  a  compromise.  He  discussed  the  situation  with  leading 
Senators,  and  this  evening  gave  out  the  following  as  a  summary  of 
what  ought  to  be  contained  in  a  bill  to  confer  upon  the  Interstate 
Commerce  Commission  authority  to  fix  a  reasonable  rate  and  put 
it  into  effect  promptly  and,  at  the  same  time,  give  the  railroads  the 
protection  of  an  adequate  judicial  review: 

"Wlipnevei-  .iny  rare.  fare,  or  cliarge  fixed  by  any  common  carrier  for 
any  servire  shall  be  nnreasonal)!?  or  un.iustly '(lisc'iminatory  or  otherwi.se  in 
violation  of  any  provision  of  the  act  approved  Feb.  14,  1.S87.  entitled,  'An 
Act  to  Uesniafe  Commerce,'  or  any  act  amendatory  tliereof,  tlie  Interstate 
Commerce  Commission  shall  have  power,  after  investigating  the  facts  and 
bearing  tlie  parties  affected,  to  make  an  order  modifying  sncb  rate,  fare,  or 
charge  so  far  as  may  be  necessary  in  order  to  remove  the  unreasonableness, 
unjust  discrimination,  or  other  illegality  thereof;  and  sncb  order  shall  take 
elfect  at  the  expiration  of  .••neb  time  as  the  Commission  shall  prescribe  not 
less  than   (blank)   days  after  the  publication  thereof. 

"Any  party  alTected  by  such  order  shall  lie  entitled  to  institute  a  pro- 
ceeding to  review  sncb  order  in  llie  Circuit  Court  of  tlie  United  States  for  any 
LMstrict  tbrougb  wbicb  the  line  of  the  carrier  may  run;  and  if  the  court  in 
such  proceedings  shall  Ilnd  that  Ibe  rate  llxed  by  such  carrier  was  not  un- 
reasonable, unjustly  discriminatiuy.  or  otherwise  unlawful  it  shall  enter  a 
ilecree  .setting  aside  such  order  :  but  if  the  court  shall  lind  that  siu'h  order 
iModilied  the  rate,  fare,  ov  charge  fixed  h.y  the  carrier  either  more  or  less 
than  was  necessary  in  order,  to  remove  the  unreasonableness,  unjust  dis- 
crimination, or  other  illegality  of  such  rate,  fare,  or  charge,  then  the  court, 
by  its  decree,  may  modify  or  correct  such  order  accordingl.v." 

It  is  apparent  that  this  proposition  of  Mr.  Elkins  raises  some 
nice  constitutional  questions,  and  the  advocates  of  a  more  radical 
plan  are  criticizing  it  to-night  on  the  ground  that  it  would  be  un- 
constitutional, as  well  as  on  the  ground  that  it  would  not  be  effect- 
ive, but  would  lead  to  prolonged  litigation.  Senator  Dolliver,  one 
of  the  leading  advocates  of  more  radical  action,  declared  that  the 
Elkins  plan  would  not  be  a  compromise,  and  that  he  would  prefer 
the  Foraker  bill  to  it. 

The  message  cuts  the  ground  from  under  both  the  Interstate 
Commerce  Commission  bill  and  the  revised  Esch-Townsend  bill,  if 
the  preliminary  reports  as  to  the  nature  of  the  latter  bill  are  cor- 
rect. It  does  this  Ijy  proposing  to  limit  the  power  of  the  Commis- 
sion to  the  fixing  of  a  maximum  reasonable  rate.  The  Commission 
bill  proposes  to  authorize  the  making  of  both  maximum  rates  and 
the  fixing  of  differentials.  It  is  understood  that  the  revised  Esch- 
Town.send  bill  contains  practicallly  the  same  provision.  A  consid- 
erable element  among  the  advocates  of  governmental  rate  making 
will  not  be  satisfied  with  anything  that  falls  short  of  giving  the 
Commission  power  to  fix  the  relative  adjustment  of  rates  affecting 
rival  localities  either  by  the  making  of  absolute  rates  or  by  the 
makiilg  of  both  maximum  and  minimum  rates.  On  the  other  hand, 
there  are  memliers  of  both  Houses  of  Congress  who  believe  it  would 
be  both  dangerous  and  unwise  to  give  the  Commission  the  vast 
power  over  the  industries  and  commerce  of  the  United  States  that 
it  would  possess  if  clothed  with  authority  to  fix  differentials.  It 
is  feared  that  the  Commission,  whether  making  rates  by  rule  or 
by  favor,  would  so  use  this  power  as  to  build  up  some  communities 
or  sections  of  the  country  at  the  expense  of  other  communities  or 
sections.  It  is  probable  that  the  debates  in  Congress  will  develop 
a  heated  controversy  between  the  advocates  and  the  opponents  of 
the  proposition  to  give  the  Commission  power  over  differentials. 

One  feature  of  the  President's  message,  which  he  seems  to  have 
adopted  from  the  annual  report  of  Attorney-Genera]  Moody  would 
indicate  that  some  phases  of  the  railroad  problem  have  not  been 
veiy  profoundly  studied  by  the  administration.  This  is  the  recom- 
mendation, most  clearly  set  forth  by  the  Attorney-General,  that, 
upon  proof  that  one  shipper  has  been  given  a  preferential  rate, 
the  Commission  shall  prescribe  that  rate  as  the  full  maximum 
rate  to  be  given  all  shippers  in  like  situations.  The  President  and 
the  Attorney-General  seem  to  think  that  this  would  solve  the  prob- 
lem of  suppressing  rebates  through  the  exercise  of  the  rate-making 
power.  They  lose  sight  of  the  fact  that  there  is  no  inducement  for 
a  road  to  grant  preferential  rates  on  other  than  competitive  traffic. 


and  that,  if  the  Interstate  Commerce  Commission  should  compel 
the  road  that  had  granted  a  preferential  rate  to  one  shipper  to  give 
the  same  rate  to  all  shippers,  all  competing  roads  would  either  have 
to  put  in  the  same  rate  or  cease  competing  for  that  class  of  traffic. 
It  is  apparent  that  this  would  punish  the  innocent  roads  for  the  act 
of  the  guilty.  The  proposition  is  not  new.  It  has  been  before  the 
committees  of  Congress  in  former  years,  but  it  has  been  so  apparent 
that  it  would  work  unjustly  that  it  has  never  been  seriously  con- 
sidered. Its  indorsement  by  the  President  and  Attorney-General 
will  not  lead  to  its  being  .given  any  serious  consideration  at  this 
time.  J.  c.  W. 


The  Origin  of  Four-Cylinder  Balanced  Compound  Locomotives. 


BY  CHARLES  R.   KINO. 

The  origin  of  the  balanced  compound  locomotive  in  current 
use  at  the  present  day  is  less  difiicult  to  trace  than  the  first  crea- 
tion of  four-cylinder  engines — balanced  or  not  balanced — which  have 
been  introduced  and  subsequently  abandoned  without  their  leaving 
much  record  in  the  history  of  the  steam  locomotive.  Having  re- 
gard to  this  it  is  hazardous  to  say  positively  which  was  the  first  of  all 
four-cylinder  engines  and  which  of  these  was  the  first  to  be  "bal- 
anced" in  the  sense  of  that  term  as  it  is,  somewhat  incorrectly, 
employed  to  denominate  locomotives  at  present. 

Of  the  numerous  examples  of  four-cylinder  engines  shown  at 
the  London  International  Exhibition  of  18G2,  it  may  be  suggested, 
subject  to  correction,  that  the  first  tour-cylinder  balanced  engine 
built  was  Haswell's  "Duplex  No.  169,"  constructed  for  Austrian  rail- 
roads. This  Glasgow  engineer  from  the  year  183S  controlled  the  de- 
sign of  locomotives  turned  out  from  the  works  at  the  Sudbahn 
terminus  in  Vienna — to-day  owned  by  the  firm  of  K.  K.  Landesbe- 
fugten  Maschlnenfabrik  der  Privilegirten  Oesterreichisch-Ungar- 
ischen  Staats-Eisenbahn-Gesellschatt,  Vienna.  The  cylinders  were 
superposed,  two  on  each  side  of  the  engine,  bolted  outside  of  the 
frames.  There  were  four  cranks,  each  pair  standing  at  180  deg. 
to  each  other  on  one  side  of  the  locomotive  and  each  set  forming 
an  angle  of  90  deg.  with  the  set  on  the  opposite  side  of  the  engine. 
The  conditions  realized  all  that  we  now  consider  necessary  to  -jus- 
tify the  appellation  "balanced,"  and  something  more  besides:  for 
by  reason  of  the  trimmed  cylinders  converging  to  drive  upon  the 
same  center  there  was  a  difference  in  the  moments  of  maximum 
tangential  force  of  6  deg.  on  the  same  side  of  the  engine,  or  of 
12  deg.  for  the  aggregate  on  both  sides  of  the  engine.  The  ideal 
balanced  reciprocating  engine  should,  as  we  know,  have  a  differ- 
ence of  40  deg.  in  crank  positions  of  maximum  tangential  mo- 
ment— an  arrangement  impossible  in  steam  locomotives.  In  John  Has- 
well's balanced  four-cylinder  locomotive  the  cranks  on  each  side  of 
the  engine  drive  the  same  pair  of  wheels  (Crampton  type),  the 
two  cranks,  main  rods  and  pistons  lying  in  different  vertical  planes 
in  order  to  permit  of  the  overlying  of  the  two  main  rods  which 
worked  upon  the  same  side  of  one  wheel.  This  engine  had  four 
turning  points — a  decided  advance  upon  the  two-crank  engine  of 
Mallet  (1879)  and  the  Vauclain  (1896). 

As  far  as  can  be  traced  the  first  practical  application  of  the 
balanced  compound  system  in  passenger  locomotives  was  made  in 
the  year  1884  on  a  simple  expansion  engine  named  "Vulcan,"  belong- 
ing to  the  Hind,  Punjab  &  Delhi  Railroad.  The  old  cylinders  of  15%- 
in.  diameter  were  removed  and  replaced  by  two  others  of  17-in. 
diameter,  for  the  second  expansion,  while,  for  the  high-pressure, 
two  new  cylinders  of  11%-in.  diameter  were  bolted  outside  the 
frames.  The  stroke  of  the  four  pistons  was  24  in.  and  the  diameter 
of  the  four  wheels,  connected,  60  in.  Each  group  of  cylinders  on 
the  same  side  had  its  cranks  standing  at  180  deg.,  those  of  the 
second  group,  on  the  other  side  also  standing  at  180  deg.,  the  angle 
formed  between  the  two  groups  being  90  deg. 

From  this  description  we  have  the  origin  of  the  modern 
balanced  compounds  of  central  Europe  which,  to-day,  represent  the 
most  intelligent  and  advanced  practice  in  locomotive  design  and 
which  carry  all  the  records  for  high  speeds  (90  miles  per  hour 
up  grade),  as  also  for  fast  heavy  haulage  in  pulling,  at  express 
speeds,  five  tons  of  train  per  ton  of  locomotive  and  tender  in  aver- 
age condition  of  service.  Of  the  Indian  prototype  the  only  pub- 
lished record  of  the  results  it  gave  were  coal  economy  and  aug- 
mented power. 

At  this  stage  credit  must  be  given  to  those  who  conceived  the 
first  four-cylinder  compounds.  The  project  of  Ebenezer  Kemp  "pro- 
posed arrangement  for  compounding  locomotive  engines,"  Feb.  13, 
1860,  appears  to  be  the  first  of  all  multiple-cylinder  compounds  hav- 
ing only  two  cranks.  The  engine  to  which  it  was  supposed  to  be  ap- 
plied was  one  of  the  Caledonian  Ry.  single  driving-wheel  engines.  It 
may  be  described  as  a  double  tandem  having  two  high-pressure 
cylinders  one  at  each  end  of  a  low-pressure  cylinder  into  which  they 
exhausted.  Passing  over  the  Austrian  engine  already  noted  and 
certain  abnormal  "Nord"  types  exhibited  at  London  in  1862,  we 
come  to  the  really  remarkable  patent.  No.  1,857,  June  20,  1872, 
of  William  Dawes.  Three  types  of  four-cylinder  compounds  are 
comprised.     1.     Tandem.     2.     Four-cylinder    cross    compound    with 
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cranks  at  180  deg.  3.  Four-cylinder  compound  with  two  pistons 
driving  one  pair  of  wlieels,  and  tlie  other  two  pistons  driving  a 
second  pair  of  wheels  "without  the  intervention  or  use  of  coupling 
rods."  Here,  evidently,  is  the  prototype  of  the  first  Webb  com- 
pounds and  of  the  experimental  de  Glehn  compound  "No.  701," 
neither  of  which  was  a  balanced  engine,  and  the  only  difference 
between  which  was  that  in  the  de  Glehn  engine  the  single  low- 
pressure  cylinder  of  the  Webb  compound  was  dirided  into  two. 

In  the  same  patent  is  to  be  found  the  origin  of  many  a  start- 


the  scope  of  this  paper  except  as  a  historical  landmark.  For  the 
same  reason  the  three-cylinder  locomotives  proposed  by  Jules 
Morandiere  (1886),  and  the  first  three-cylinder  compounds  actually 
built  at  the  Struwe  works,  Kolomna,  Russia,  in  1881.  as  also  the 
project  of  Webb  for  such  engines  in  June,  1879,  realized  in  prac- 
tice in  1881,  must  all  be  passe.d  over  with  the  mere  mention.  For 
the  same  reason  also  the  great  improvement  on  Webb's  engine 
made  by  means  of  an  added  cylinder  by  M.  de  Glehn  in  the  experi- 
mental engine  of  the  Nord  "No.  701."  proposed  in  1884  and  turned 


The  First  Four-Cylinder  Balanced  Compound  In   Europe.      Built  for  the  Paris,   Lyons  &  Mediterranean. 


inggear  jiow  in  use,  that  is,  for  the  admission  of  boiler  steam 
direct  to  the  low-pressure  cylinders  automatically,  by  connecting 
any  form  of  valve  or  cock,  necessary  for  this  admission,  to  the  re- 
versing gear,  and  in  such  way  that  only  at  full  gear — as  in  start- 
ing— are  the  live  steam  cocks  opened.  Needless  to  add  that  this 
invention  has  since  been  repatented  by  others  in  all  parts  of  the 
world,  fnd  also  applied  in  many  differing  modifica'Jons. 

Subsequently  the  tandem  type,  ia  different  forms,  was  patented 
in  France  by  M.  F.  de  Diesbach  in  1873,  and  also  by  Jules  Gamier 
in  1874,  and  suggested  by  "the  father  of  the  compound  engine," 
Anatole  Mallet,  in  1879,  as  communicated  by  him  lo  the  British 
Infelitution  of  Mechanical  Engineers.     Some  new  arrangements  for 


out  of  the  Belfort  shops  in  December,  1885,  must  be  omitted,  b» 
cause  it  was  not  a  "balanced"  compound,  and  this  simply  from  the 
insignificant  detail  that  the  side  rods  were  not  applied  any  more 
than  in  the  Webb  compounds. 

The  first  four-cylinder  balanced  compounds  ever  built  outside 
of  Asia,  that  is,  in  Europe  or  America,  so  far  as  can  be  found, 
and  the  first  regular  series  of  four-cylinder  express  engines  in  the 
world — balanced  or  not  balanced — were  designed  in  the  year  1888 
by  Monsieur  Charles  Baudry,  principal  mechanical  engineer  under 
Monsieur  Henry,  the  late  Chief  Engineer  of  Motive  Power  of  the 
Paris,  Lyons  &  Mediterranean  Railway  of  France. 

These  compound  engines  were  built  to  the  number  of  six  for 


Side   Elevation   of  Original    Four-Cylinder   Balanced   Compound   on   the    P.,    L.    &   M. 


the  same  type  of  compound,  and  applications  of  these  types,  were 
made  on  the  Boston  &  Albany  Railroad  in  1883,  and.  later,  on  ihe 
North  British  Railway  and  English  Great  Western;  also  by  M. 
du  Bousquet  on  the  French  Nord  line — in  this  latter  case  the  ma- 
chine being  of  the  Woolf  system  in  which  the  ratio  of  low-pressure 
cylinder  volumes  was  three,  a  ratio  which  to-day  is  generally  ad- 
mitted to  be  the  correct  one  for  steam  pressures  of  over  200  lbs. 
But  this  type  of  engine  is,  as  are  the  Vauclain  type  and  the 
urototype  of  the  Vauclain   invented   by   M.   Mallet   in   1879,  out  of 


both  passenger  and  freight  service,  and  three  of  the  types  were 
shown  at  the  Paris  Exhibition  (Champ  de  Mars)  in  the  year  1889, 
the  first  standard  types  of  four-cylinder  compounds  having  four 
cranks,  and  almost  perfectly  balanced,  that  were  ever  constructed. 
These  facts  do  not,  of  course,  agree  with  the  popular  idea  of  the 
origin  of  four-cylinder  compound  engines,  but  in  this  case  there 
is  no  alternative— other  than  the  truth. 

Not   only   that,   but   these   first    balanced   compounds  possessed 
original   features  which   have   in   part  since  been  embodied  in  the 
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practice  of  central  Europe.  As  with  all  French  locomotives  built 
since  that  time,  they  took  from  the  Webb  compounds  the  principle 
of  dividing  up  the  driving  effort  between  two  separate  axles.  With 
a  certain  difference  the  location  of  all  four  cylinders  underneath 
the  front  end  of  the  boiler  is  Just  that  which  has  since  become 
the  standard  practice  of  central  Europe.  The  "certain  difference" 
just  stipulated  was  this,  that  although  all  cylinders  were  bolted 
together  en  bloc,  the  inside  cylinders  were  advanced  half  a  length 
in  front  of  the  outside  cylinders  in  order  to  increase  the  length 
of  the  inside  main  rods  without  unduly  increasing  the  length  of 
those  outside.  More  displacement  of  the  two  groups  in  respect  to 
each  other  (as  for  instance  in  the  Cole  locomotive)  could  have  been 
effected,  but  this  would  have  led  to  one  of  the  notable  inconvenl- 


first  to  draw  the  attention  of  engineers  through  English  periodicals 
in  the  year  1892.  There  is  no  doubt  that  the  pioneer  compounds 
of  the  P.  L.  M.  would  have  done  at  least  as  well,  but  the  condi- 
tions demanding  high  speed  and  also  permitting  it  have  always 
been  more  favorable  on  the  French  Nord  than  anywhere  else  on 
the  Continent.  This  important  fact  is,  however,  never  heeded  by 
many — especially  so  with  those  who  would  rather  never  know,  and 
they,  too,  are  numerous. 

Instead  of  taking  into  account  the  splendid  and  easy  condi- 
tions of  the  Nord  line  many  persons  attribute  the  high  velocities 
to  the  use  of  two  sets  of  valve  gears.  It  is  therefore  of  great  in- 
terest to  note  the  fact  that  the  Societg  Alsacienne  de  Constructions 
Mecaniques,   of  Belfort   and   Miilhausen,  actually   planned   the  new 


Arrangement  of  Cylinders  of  First   Four-Cylinder   Balanced  Compound,  Showing    Inside  Cylinders  Set  Ahead  of  Outside  Cylinders. 


ences  of  the  de  Glehn  arrangement — that  is  the  difficulty  of  access 
to  parts  requiring  attention  while  on  the  road,  only  in  this  case 
with  the  difference  that  it  would  have  been  the  "little  ends"  and 
piston  rod  packings  which  would  have  been  difficult  of  access  in- 
stead of  as  in  the  de  Glehn  ari-angement  the  "big  ends."  The 
Henry-Baudry  solution  in  188S  is  to  be  seen  repeated  in  the  newest 
types  of  Belgian  four-cylinder  compounds  known  as  Class  19  A. 
There  is  an  instructive  similarity  between  the  pioneer  balanced 
compounds  of  the  P.  L.  M.  and  the  recent  engines  of  the  G.  N.  R. 
(England),  the  "Cole,"  the  Belgian  "19  A,"  and  still  others  which 
reflects  much  credit  upon  the  designer  of  the  first  balanced  en- 
gines, who  is  the  present  Chief  Engineer  of  Mechanical  Power  of 
the  P.,  L.  &  M.  Railway  (Dr.  Baudry). 

The  experimental  compound  of  M.  de  Glehn  was  engine 
"No.  701,"  introduced  on  the  Nord  under  the  direction  of 
Chief  Mechanical  Engineer  M.  Edouard  Delebecque.  On  this 
railroad  as  many  as  13  side  rods  broke  in  service  during  the 
year  1886,  and  each  of  which  might,  as  in  the  Loughor  accident  in 
England  (1905),  have  caused  serious  disasters.  It  was  held,  then, 
that  side  rods  were  undesirable  but  very  necessary.  Finally  M. 
Ferdinand  Mathias,  who  had  since  become  Chief  Engineer,  said 
at  the  Railway  Congress  of  1889:  "If  we  adopt  compound  en- 
gines we  will  do  like  M.  Henry,  and  accept  side  rods,  whatever 
be  the  system."    At  last  the  plans  for  the  Nord's  first  four-cylinder 


Section    Between    Frames  Showing    Inside    Rock   Levers. 

compounds  were  prepared  under  M.  du  Bousquet  in  1890 — who  had, 
in  the  meantime,  been  promoted  Chief  Engineer — and  the  first  en- 
gine was  delivered  from  the  Belfort  works  of  the  Societe  Alsacienne 
in  the  course  of  1891.  Two  such  engines  were  built  without  side 
rods,  but  they  had  to  be  fitted  afterwards  with  these  rods,  as 
were  also  the  first  regular  series  of  Nord  balanced  compounds 
(2,123 — 2,137)  built  in  1893.  or  four  years  after  the  the  P.  L.  M.  bal- 
anced compounds.  Of  the  remarkable  speeds  made  by  these  Nord 
locomotives   the    writer,    at   that    time    living   in    France,    was    the 


"Nord"  machines  with  only  one  set  of  valve  gears  ( according  to 
present-day  modern  practice),  the  outside  valves  being  driven  direct 
and  the  inside  valves  reversed  in  direction,  in  order  also  to  give 
outside  admission  for  the  slide  valves,  by  means  of  rock  shafts. 
But  M.  du  Bousquet  insisted  that  two  independent  valve  gears  should 
be  fitted  and  that  an  intercepting  valve  should  also  be  applied  In 
order  to  be  able  to  run  the  machine,  if  desired,  as  a  four-cylinder 
single-expansion  machine. 

From  this  point  it  is  needless  to  continue  the  "origin"  of  four- 
cylinder  balanced  compounds.  The  subsequent  machines  on  the 
Continent  were  either  modeled  after  the  Henry  arrangement  or  the 
de  Glehn  arrangement,  and  either  embodied  the  main  principle  of 
the  Webb  compounds,  but  with  added  side  rods,  or  else  followed 
the  Indian  prototype,  according  to  the  present  most  approved  prac- 
tice of  central  Europe,  that  is,  cylinders  on  one  transverse  line, 
one  driving  axle  (cranks  at  180  deg.),  and  one  set  of  valve  gears. 
It  is  not  easy  to  fix  the  development  of  this  type.  Monsieur  Edouard 
Sauvage,  former  Chief  Engineer  of  the  central  shops  of  the  Nord 
at  Paris,  probably  contributed  his  share  on  the  compound  engine 
No.  3,101  shown  at  the  Paris  Exhibition  of  1889,  alongside  the 
P.  L.  M.  pioneer  balanced  compounds.  In  this  type  also  there  was 
but  one  motor  axle  and  the  cylinders  were  all  placed  in  line — but 
of  these  there  were  only  three. 

A  very  curious  fact  to  remark  is  that  while  Mr.  Webb  in  his 
three-cylinder  compounds  gave  all  the  elements  of  cylinder  disposi- 
tion and  double  motor  axles  to  nearly  all  existing  four-cylinder 
French  compounds,  yet  his  own  first  four-cylinder  compounds  were 
arranged  precisely  according  to  the  most  approved  European 
practice  at  the  present  day.  Thus  the  two  most  divergent  and 
principal  forms  of  locomotive  compound  engines — the  one  employed 
in  France  and  the  other  throughout  the  European  Continent,  are 
typified  in  Webb's  first  and  Webb's  second  compound  engines,  and 
the  merits  of  the  one  and  the  other  are  about  to  be  investigated 
in  the  most  complete,  scientific  and  practical  manner  by  the  State 
Railways  of  Belgium  with  Central  European  types.  Henry  Baudry 
types  and  de  Glehn  types.  The  most  interesting  of  all  engine  sys- 
tems of  the  Central  European  type,  that  is,  the  "Adriatic,"  whose 
mechanical  efficiency  remains  without  an  equal,  does  not  figure  in 
the  list  of  newly-built  Belgian  balanced  compounds.  . 

From  the  foregoing  it  will  be  observed  that  it  is  neither  the 
originality  of  a  locomotive  type,  its  relative  simplicity  of  construc- 
tion, economy  in  coal  and  maintenance,  and  general  handiness  in 
operation  that  have  impressed  these  qualities  upon  the  notice  of 
the  popular  mind;  it  has  been  the  sole  item  of  high  speed,  with 
light  load  or  heavy  load  that  is  of  no  consideration — it  Is  the  mere 
speed.  Nor  is  it  taken  into  account  that  19  out  of  20  unheard  of 
locomotive  types  would  be  able,  upon  roads  permitting  it,  and 
under  conditions  calling  for  it,  to  sustain  the  same  velocities  with 
an  identical  average  pull  at  the  drawbar 'as  those  of  which  we 
have  heard  so  much  from  f^rance.  At  present  the  records  of  high- 
est speeds  with  enormous  paying  load  (train  load)  per  ton  of 
engine  are  held  by  locomotives  of  the  "Adriatic"  type.  If  we  com- 
pare the  speeds  attained  elsewhere  upon  the  basis  of  car-load  per 
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ton  weight  of  locomotive  we  shall  be  severely  disappointed.  For 
mere  speed  alone — automobile  speed — without  consideration  of  the 
weight  hauled  per  ton,  locomotive  history  shows  that  the  highest 
average  velocities  are  attained  by  very  old  types  of  locomotives. 
For  instance,  in  the  trials  of  the  engines  which  followed  the  ex- 
hibition of  locomotives  at  Paris  in  the  year  1SS9  it  was  not  the 
Henry  balanced  compounds,  nor  any  other  modern  engine,  which 
carried  off  the  record  for  extremely  high  speed — it  was  an  old 
Crampton  engine! 

In  the  present  article  the  term  "balanced"  compound  is  em- 
ployed in  the  popular  sense  which  so  denominates  a  four-cylinder 
locomotive  having  four  crank  points  at  90  deg.  The  really  baUuiced 
engine  remains  yet  to  be  built.  With  cranks  which  attain  their 
moment  of  maximum  force  twice  at  each  revolution — once  at  85 
deg.  or  much  less,  and  once,  on  the  return  stroke,  at  190  deg.  or 
much  more — no  present-existing  foVm  of  locomotive  allows  of  such 
an  appellation  other  than  in  a  relative  sense.  The  first  four-cylinder 
locomotives  that  the  writer  can  trace  as  having  the  cranks  attaining 
their  moment  of  maximum  tangential  force  at  the  same  degree 
of  the  cranks'  revolution  on  opposite  sides  of  a  vertical  line  drawn 
through  the  axle  center,  were  the  express  engines  built  in  1S62 
for  the  Chemin  de  fer  du  Nord  when  M.  Jules  Petiet  was  the 
Chief  Engineer.  But  as  these  engines  were  specially  built  to  avoid 
the  use  of  side  rods  the  engines  were  in  reality  less  "balanced" 
than  those  of  to-day.  In  the  case  mentioned  there  were  two  driving 
axles — one  at  each  end  of  the  locomotive,  and  the  cylinders  were 
placed  at  each  extremity  of  the  frames.  In  recent  times  a  perfectly 
balanced  four-cylinder  locomotive  with  connected  driving  wheels  and 
cranks  attaining  their  moment  of  maximum  force  at  corresponding 
degrees  on  each  side  of  a  vertical  line  drawn  through  the  crank- 
axle  center,  was  designed  by  Signor  Scappini,  of  the  Breda  Locomo- 
tive Works,  Milan,  Italy.  At  the  present  time  the  writer  is 
unable  to  say  whether  this  scheme  has  materialized.  It  is  gener- 
ally in  old  marine  engines  that  we  find  the  most  frequent  examples 
of  ci-anks  attaining  their  moments  of  maximum  tangential  force 
at  different  degrees  of  the  crank  shaft's  revolution. 

The  Henry  balanced  compounds  of  the  year  1SS8  have  been 
reproduced  up  to  this  day  with  less  difference  of  main  features  or 
of  details  than  has  been  the  case  with  other  French  compound 
systems.  The  first  balanced  compound  of  Class  C-1  was  exhibited 
at  Paris  in  1889.  The  last  balanced  compound  of  the  same  system, 
of  which  there  are  nearly  600  at  work,  is  shown  this  year  at  the 
Liege  Exhibition.  The  cylinder  disposition  remains  as  in  the  pioneer 
engines  of  Class  C-1.  Piston  valves  giving  inside  admission  have 
replaced  the  flat  slide  valves  then  used.  Those  inside  the  frames 
of  Class  C-1  were,  however,  placed  underneath  the  inside  or  high- 
pressure  cylinders.  There  were  no  inside  eccentrics,  motion  for 
the  Walschaert's  valve  gear  being  derived  from  a  point  on  the  main 
driving  rod — as  in  the  Joy  system.  The  larger  cylinders  were  placed 
outside  of  the  frames  and  there  is  no  doubt  that  at  no  distant 
date  French  builders  will  be  obliged  to  return  to  this  practice  to 
provide  adequate  volume  of  cylinders  for  the  second  expansion.  The 
pioneer  balanced  compounds  had  four  valve  gears,  but  the  reversing 
mechanism  was  specially  arranged  so  that  the  engineer  could  not 
alter  the  relative  degrees  of  cut-off  in  the  high-pressure  and 
low-pressure  cylinders  other  than  in  the  fixed  degrees  al- 
lowed in  the  shop  adjustment.  In  the  new  engines  the 
valve  travel  of  the  low-pressure  cylinders  is  made  invariable 
at  63  per  cent,  and  the  high-pressure  can  be  varied  at 
will  from  20  to  88  per  cent.  The  long  admission  up  to  nearly 
90  per  cent,  in  starting  and  with  cranks  at  180  deg.  dispenses 
with  that  troublesome  appliance,  the  intercepting  valve  for  ex- 
hausting the  h.p.  cylinders  direct  to  the  air.  The  invariability  of 
the  low-pressure  valve  travel,  or  else  a  higher  fixed  proportion  for 
its  degrees  of  admission  as  compared  with  the  high-pressure  valve 
travel,  is  necessary  for  free  steaming  when  the  low-pressure  cylin- 
ders have  an  insufficient  ratio  of  volume.  In  one  case  two  sets 
of  valve  gears  are  necessary  and  in  the  other  case  one  set  suffices. 
The  most  approved  practice  to-day  is  one  set  of  valve  gears  giving 
nearly  identical  cut-offs  to  cylinders  having  volume  ratios  of  1-3, 
and  if  this  practice  is  adopted  in  France  it  will  be  either  the  Est 
or  P.  L.  M.  to  take  the  first  step.  The  special  arrangement  of  the 
P.  L.  M.  engines  for  reversing  the  engine  and  automatically  setting 
the  low-pressure  valves  for  a  cut-off  of  63  per  cent,  in  backward 
gear  consists  of  a  trip  and  self-locking  gear  on  the  low-pressure 
reversing  bar  which  is  quite  free  between  the  two  points  of  63 
per  cent. — back  and  forward — to  prevent  accidents  to  the  gear  it 
the  engine  be  reversed.  While  under  motion  the  low-pressure  bar 
is  connected  to  a  dash  pot  or  moderator  bolted  to  the  firebox  cover- 
ing. The  cylinder  is  filled  with  oil  and  the  piston  plunger  is  per- 
forated with  holes  so  that  any  violent  movement  of  the  shaft  is 
prevented. 

The  Walschaert  vilve-gear  is  reversed  in  the  position  of  the 
radius  rod  on  the  advanced  or  lead-lever,  as  is  readily  distinguish- 
able on  the  general  view,  in  order  to  give  central  admission  to 
the  piston  valves.  The  same  disposition  for  the  independent  set  of 
valve  gears  Inside  the  frames  is  realized  through  vertical  rocking 


levers.  The  low-pressure  valves  are  280  mm.  in  diameter 
and  the  high-pressure  200  mm.,  the  l.p.  having  a  full  travel 
of  only  125  mm.  and  the  h.p.  of  145  mm.  The  lap  given  is  19 
mm.  for  the  h.p.  and  34  mm.  for  the  l.p.  The  lap  on  exhaust  for 
the  h.p.  is  negative  3  mm.,  and  for  the  l.p.  line-and-Iine.  The  cylin- 
ders have  diameters  of  h.p.  340  mm.  and  l.p.  540,  the  piston  stroke 
being  650  mm.  The  ratio  of  cylinder  volumes  is,  in  consequence, 
only  2.52.  The  receiver  volume  has  been  reduced  to  4.95  cu.  ft., 
and  smaller  clearance  volumes  have  been  adopted  for  the  piston 
valves  than  is  usual  for  French  slide-valve  engines.  These  average 
10.1  per  cent,  for  h.p.  and  6.22  for  the  l.p.  cylinder  working  volumes. 

The  valve  gears  and  motion  generally  are  neatly  designed  and 
simple  in  composition.  Single  guide  bars  are  used — an  unusual 
practice  in  France.  Double  bars  are  employed  for  the  shorter  in- 
side main  rod  cross-heads.  The  outside  guide  bar  is  cut  away  to 
allow  the  lead  lever  to  pass  through  its  center  line  which  lies  in 
the  same  vertical  plane  as  the  valve  spindle.  By  this  means  torsional 
strains  are  eliminated  from  the  articulations  of  the  valve  gear. 
The  guide  bar  is  bolted  to  a  special  outside  frame  of  cast-steel  which 
also  carries  the  whole  of  the  valve  motion. 

To  assist  the  engine  in  starting  boiler  steam  can  be  admitted 
to  the  receiver  by  a  simple  non-automatic  cock  under  the  hand 
of  the  engineer  and  by  the  pipe  which  is  visible  in  the  outline  view 
of  the  engine.  As  usual  four  suction  valves  are  provided  on  the 
receiver  at  each  side  of  the  engine  and  others  in  connection  with 
the  l.p.  exhaust.  A  relief-valve,  set  at  80  lbs.,  is  also  mounted  on 
the  receiver. 

The  pilot  truck  is  of  a  novel  arrangement  without  swinging 
links  for  carrying  the  pivot.  It  has.  however,  an  equally  flexible 
movement  and  allows  of  universal  rotation  about  its  spherical  pivot 
and  34  mm.  of  direct  lateral  displacement  on  each  side.  On  curves 
the  engine  is,  by  helical  guides  in  the  pivot  box,  pitched  in  towards 
the  rail  of  shorter  radius.  The  trailing  connected  pair  of  wheels 
is  provided  with  axle  boxes  working  on  inclined  planes  allowing 
7  mm.  lateral  displacement  on  each  side.  The  boiler  is  fitted  with 
a  pair  of  silent  action  safety-valves,  and  is  fed  by  two  Sellers  in- 
jectors of  8t.j  and  9t{.  mm. 

The  newest  machines  are  designed  to  pull  trains  of  300  metric 
tons  up  grades  of  0.8  per  cent.  (P.  L.  M.  maximum  for  lowland 
lines)  at  a  speed  of  50  miles  per  hour.  They  are  noteworthy  for 
many  interesting  details  and  their  outward  aspect  although  less 
pleasing  to  the  eye  than  the  handsome  locomotives  of  the  de  Glehn 
type,  is  still  an  advance  upon  previous  models,  and  there  is  no 
doubt  but  that  in  a  parallel  service  with  de  Glehn  engines  they 
would  attain  equally  high  speeds. 

They  have  3  sq.  meters  of  grate  area;  221.17  sq.  meters  of 
heating  surface;  boiler  pressure  of  215  lbs.,  and  weigh  65.2  m.  tons 
empty,  or  70.7  m.  tons  fully  loaded,  the  weight  under  each  pair 
of  driving  wheels  being  16.850  kgs. 

The  preceding  description  of  the  Henry-Baudry  balanced  com- 
pounds does  not  include  another  type  employed  by  the  P.  L.  M.  R.  R. 
Co.  wherein  all  four  pistons  drive  upon  a  single  motor  axle.  Of 
these  there  are  140  machines,  or  a  total  of  731  balanced  compound 
engines  in  the  service  of  this  road. 


Freight  and  Express  on  Interurban  Lines. 


In  a  paper  read  before  the  Indiana  Interurban  Railway  Asso- 
ciation, IVIr.  E.  Graston,  Superintendent  of  Freight  and  Express  of 
the  Indiana  Union  Traction  Company,  said  that  the  handling  of 
frei.sbt  and  express  on  interurban  lines  is  being  found  profitable 
and  does  not.  ii)  the  least,  interfere  with  passenger  traffic.  Even 
on  a  small  scale  it  is  showing  good  results,  although  jt  is  .yet  in 
its  infancy.  An  immediate  hindrance  to  its  growth  is  the  fact 
that  at  present  all  companies  are  confinin.g  their  traffic  to  their  own 
lines.  This  is  a  great  drawback  in  competition  with  steam  rail- 
roads, as  shippers  naturally  prefer  to  divert  their  long-haul  traffic 
to  lines  where,  through  the  interchange  of  traffic,  they  can  make 
their  shipment  with  only  one  change  and  consequently  a  minimum 
of  expense.  If  the  electric  roads  would  get  together  and  agree  on 
through  rates  between  their  respective  lines  on  the  same  basis  as 
the  sieam  lines  and  arrange  for  an  interchange  of  traffic,  they 
could  handle  through  traffic  without  any  noticeable  increase  in  ex- 
pense per  mile,  and  so  compete  with  the  steam  roads  on  equal  terms. 
One  of  the  greatest  difficulties  experienced  at  present  is  to  convince 
shippers  that  the  electric  road  is  prepared  to  handle  all  kinds  of 
freight  traffic.  Most  of  them  assume  that  it  cannot  take  any  kind 
of  frei.ght  except  small  packages.  .Another  handicap  in  this  compe- 
tition is  the  lack  of  facilities  at  transfer  stations.  The  proper 
freight  stations  and  platforms  should  be  provided  with  floors  on 
a  level  with  the  floors  of  the  freight 'cars;  this  makes  it  possible 
for  the  trainmen  to  handle  freight  more  quickly  and  carefully,  and 
makes  it  also  more  convenient  for  transfer  men  to  load  it  on  their 
drays.  Mr.  Graston  says  that  his  load  ''s  losing  considerable  traffic 
at  stations  not  equipped  with  these  high  platforms,  and  that  the 
shippers  at  these  points  say  they  would  gladly  give  the  road  their 
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IjLisiness  if  its  station  facilities  were  on  a  par  with  those  of  tlie 
steam  roads.  Good  sidetrack  facilities  are  also  an  important  item 
to  the  traffic  department  in  the  same  manner  that  proper  stations 
ar^.  They  enable  loaded  trains  to  be  started  on  the  road  with  the 
least  possible  delay  and  they  keep  the  operating  expenses  down  to 
a  minimum.  The  official  classification,  as  agreed  to  by  steam  rail- 
roads in  the  territory  concerned,  is  recommended,  with  the  excep- 
tion of  the  rates  on  a  few  articles  which,  owing  to  their  nature, 
necessitates  a  different  rate  in  order  to  be  carried  profitably  by 
interurban  roads.    Household  goods  in  particular  are  classified  too  low. 

In  making  out  the  waybill  used  by  the  I.  LI.  T.  three  carbon 
copies  of  the  original  are  made  at  one  writing.  The  waybill  shows 
the  station  from,  destination,  date,  car  number,  name  of  con- 
signee consignor,  description  of  articles,  weights,  rate  and  amount 
of  freight  The  original  and  one  copy  are  delivered  to  the  con- 
ductor, who  checks  his  freight  to  and  from  the  car,  and  when  he 
gets  the  freight  to  its  destination  delivers  both  to  the  agent.  The 
agent,  on  the  delivery  of  the  freight,  signs  the  original,  which  is 
his  expense  bill,  and  delivers  it  with  the  goods  to  the  consignee,  who 
signs  the  copy  as  a  receipt.  One  of  the  two  remaining  copies  is 
sent  by  the  forwarding  agent  to  the  auditor,  and  the  other  is  kept 
for  his  file. 

Cars  intended  for  hauling  friight  traffic  should  be  from  4-5  ft. 
to  50  ft.  long,  and  motor  cars  should  be  so  equipped  that  they 
can  handle  trailers  without  difficulty.  Box  car  trailers  are  recom- 
mended to  take  care  of  carload  business,  and  as  much  business  as 
possible  should  be  handled  with  them,  as  they  keep  down  operating 
expenses. 


Railroad  Shop  Tools. 


.MiLLixt;  .m.\chixi-:n. 
{Continued.) 
The  accompanying  illustration.  Fig.  1,  showi  one  of  the  latest 
designs  of  heavy  rod  milling  maehines  made  by  the  Newton  Ma- 
chine Tool  Company,  Philadelphia,  Pa.  The  spindles  are  6  in.  in 
diameter.  It  has  an  adjustment  on  cross  rail  for  convenience  in 
setting  cutters,  and  has  a  direct  worm  and  worm-wheel  drive.  The 
worm-wheel  is  of  phosphor  bronze,  and  the  worm  of  case-hardened 
steel  running  in  a  bath  of  oil  through  gearing  by  a  35  h.p.  motor 
or  is  driven  by  a  four  step  cone  as  desired;  the  cross-rail  is  of  an 
inclined  face  designed  to  throw  the  thrust  of  the  cut  on  the  ui.- 
right,  and  the  center  of  the  spindle  is  carried  4  in.  below  the  point 


Fig.   1 — The   Newton    Heavy   Rod    Milling    Machine. 

of  the  rail  for  "necking"  rods.  The  design  of  the  rail  as  shown, 
overcomes  to  a  large  extent  the  tendency  to  drop  in  when  run- 
ning from  a  wide  to  a  narrow  section,  and  being  provided  with 
a  long  bearing  on  the  upright  eliminates  a  great  deal  of  chatter 
so  prevalent  on  the  older  designs  of  tools.  The  uprights  carrying 
the  cross  rail  are  made  one  wide  and  one  narrow,  the  wide  up- 
right being  25  in.  width  of  face  and  the  narrow  upright  12  in. 
width  of  face,  the  wide  upright  taking  the  strain  of  the  drive. 
The  cross  rail  is  counterweighted  and  has  both  power  and  hand 
adjustment.  The  carriage  ways  are  each  6  in.  wide  and  the  car- 
riage is  of  extra  deep  section  and  is  operated  by  a  spiral  pinion 
and  rack.  It  has  power  quick  traverse  in  either  direction  and  may 
be  fitted  either  with  a  friction  disc,  fed  as  shown,  or  a  gear  box. 
having  nine  changes  of  positive  feed  as  desired.  The  carriage  of 
the  machine  is  36  in.  wide  and  can  he  made  to  mill  any  desired 
length;  the  table  shown  is  to  mill  10  ft.  long,  and  the  uprights 
will  admit  work  of  40  in.   wide,  and   the  center  of  spindle  can  be 


raised  30  in.  from  the  carriage.  This  design  of  machine  is  made 
in  several  sizes,  as  a  standard  heavy  slab  milling  machine,  any 
of  which  can  be  fitted  with  an  auxiliary  vertical  spindle.  The  opera 
tion  of  the  machine  is  then  the  same  as  the  machine  just  described. 
The  vertical  spindle  provided  is  4  in.  in  diameter,  and  has  an  in- 
dependent vertical  adjustment  of  2  in.,  and  is  unclutched  by  slip- 
ping the  driving  pinion  out  of  mesh  and  remains  idle  when  not 
in  use.  This  is  particularly  adapted  for  milling  the  front  frames 
for  locomotive  work,  and  can  also  be  used  for  any  job  within  the 
capacity  of  the  machine.  If  desired,  a  power  feed  will  also  be 
furnished  for  feeding  the  vertical  spindle  across  the  carriage.  This 
spindle  is  an  auxiliary  feature  of  the  machine,  and  is  arranged 
as  a  part  of  the  outboard  bearing.  A  similar  spindle  can  be  fitted 
to  the  main  horizontal  spindle  bearing  when  desired.  The  Newton 
Machine  Tool  Company  has  just  received  an  order  from  the  Amer- 


Fig.2 — The    Beaman   &   Smith   Combined   Vertical    and    Horizontal 
Spindle    Milling    Machine. 

ican  Locomotive  Co.,  Pittsburg,  for  two  of  these  machines  having 
a  geared  feed,  and  have  just  shipped  one  each  to  the  Rock  Island 
and  C.  B.  &  Q. 

Fig.  2  shows  a  combined  vertical  and  horizontal  spindle  milling 
machine  made  by  the  Beaman  &  Smith  Company.  Providence,  R.  I. 
This  machine  is  adapted  to  meet  the  requirements  of  a  great 
variety  of  work,  due  to  the  fact  that  it  has  two  spindles,  one  ver- 
tical, the  other  horizontal.  Also  that  the  outer  support  for  the 
cross-head  or  overhanging  arm  can  be  removed  so  that  work  can 
be  done  that  would  not  pass  between  the  uprights.  A  detachable 
revolving  table  which  is  not  shown  can  also  be  furnished  with  this 
machine.  With  this  attachmeni  circular  pieces  can  be  machined 
with  either  the  vertical  or  horizontal  spindle.  Any  shape  of  milling 
cutter  can  be  used  with  the  machine.  Both  the  horizontal  and  ver- 
tical spindle  heads  are  provided  with  adjustments  in  the  saddles 
which  have  horizontal  and  vertical  movements  respectively  on  the 
over-hanging  arm  and  on  the  upright. 

The  spindles  have  tapered  ends  for  face  milling  cutters,  also 
taper  holes  for  cutter  shanks  and  arbors  with  retaining  bolts 
through  their  centers.  With  them  any  form  of  cutter  can  he  used 
to  advantage.  They  can  be  driven  in  unison,  or  singly,  the  hori- 
zontal in  either  direction;  and  as  the  double  back-gearing  for  each 
is  attached  to  its  respective  head,  it  admits  of  different  speeds 
being  used  simultaneously.  The  table  is  provided  with  power  quick 
movement  in  either  direction,  and  also  is  provided  with  automatic 
feeds  arranged  so  as  to  maintain  a  desired  rate  at  any  spindle  speed. 
It  has  five  tee  slots  and  six  rows  of  holes  for  stop  pins.  The  cross- 
head,  or  over-hanging  arm.  is  substantial  and  is  capable  of  sup- 
porting the  spindle  when  the  left-hand  upright  is  removed,  it  being 
detachable  to  facilitate  operating  on  larger  work  than  would  other- 
wise be  the  case.  The  cutter  arbor  support  for  the  horizontal 
spindle  is  also  detachable.  The  table  has  a  working  surface  24  in. 
wide.  8  ft.  long  and  9  ft.  movement  on  bed.  and  is  provided  with 
a  power  quick  movement  of  15  f.p.m.  The  feeds  of  the  table  vary 
from  1  in.  to  8  in.  per  min..  and  the  feeds  of  the  vertical  spindle 
saddle  on  the  cross-head  varies  from  i/o  in.  to  4  in.  per  min.;  in 
either  direction  the  total  cross  feed  is  32  in.  The  power  is  trans- 
mitted by  a  5-in.  belt  on  a  tour-section  cone  from  14  in.  to  20  in. 
diameter,  through  gearing  in  the  ratios  of  6%  and  I6V2   to  1,  pro- 
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viding  eight  speeds  from  12  to  64  r.p.m.  The  spiudles  each  have 
tapered  ends  3M  in.  diameter,  and  also  have  a  No.  12  Brown  & 
Sharpe   taper  hole.     They  have  6  in.  of  independent  adjustment. 

The  following  figures  will  give  a  general  idea  of  the  capacity 
of  this  machine.  The  center  of  the  horizontal  spindle  is  B  in.  in 
advance  of  the  vertical  spindle.  The  distance  from  the  top  of  the 
table  to  the  spindle  varies  from  3  in.  to  36  in.  The  distance  from 
the  end  of  the  spindle  to  the  detachable  upright  is  40.  The  dis- 
tance from  the  end  of  the  vertical  spindle  to  the  table  varies  from 
0  to  54  in.,  and  the  distance  between  the  uprights  is  41  in.  The 
countershaft  has  one  tight  and  one  loose  pulley  18  in.  diameter 
for  a  5':;  belt  to  run  at  300  r.p.m.  The  weight  is  approximately 
26,000  lbs. 

{To  be  continued.) 


Railroad    Development    in   Japan. 


BY    GEORGE    E.    W.VLSH. 

While  the  large  orders  which  Japan  has  recently  placed  for 
electrical  equipment  and  heavy  machinery  of  all  kinds  are  only 
preliminary  to  the  awakening  of  the  country,  they  indicate  the 
line  of  development  which  the  people  of  the  empire  are  likely  to 
follow.  Accepting  only  the  best  and  most  modern  machinery,  their 
industrial  progress  must  be  characterized  by  great  strides.  In 
respect  to  its  steam  railroads.  Japan  starts  with  the  handicap  of 
many  miles  of  narrow  gage  road  and  a  good  deal  of  old  machinery 
and  track  equipment.  However,  this  will  not  long  remain  true, 
for  the  shipment  of  modern  American  locomotives  and  coaches 
to  Japan  has  been  going  on  steadily  now  ever  since  last  winter. 
Even  during  the  uncertainty  of  the  recent  war  Japan  was  buying 
American  cars  and  locomotives,  besides  track  equipment  and  other 
accessories,  and  the  danger  of  capture  by  Russian  ships  did 
not  interfere  with  this  traffic.  Including  the  repairs  and  exten- 
sions of  the  railroads  in  Korea  and  Manchuria,  Japan  has  been  a 
most  diligent  railroad  builder  during  the  last  year,  and  this 
was  carried  on  when  her  people  had  a  great  war  on  their  hands, 
and  in  the  face  of  great  financial  difficulties. 

Japan  has  borrowed  her  ideas  of  railroad  building  from  her 
two  greatest  friends — England  and  America.  Her  railroad  and  con- 
struction engineers  received  their  education  in  one  or  the  other 
of  these  two  countries,  and  many  of  them  have  visited  the  shops 
and  plants  in  this  country  within  the  current  year  to  renew  their 
acquaintance  with  the  best  railroad  practice.  The  country  is  phy- 
sically unsuited  to  great  railroad  development.  The  mountain  sys- 
tems break  it  up  into  many  small  districts,  so  that  railroads  have 
either  to  climb  steep  grades,  cut  through  mountains  or  skirt  their 
bases  in  the  most  exasperating  way. 

Yet  Japan  is  preparing  for  complete  reorganization  of  its  rail- 
road system.  In  1902  it  had  upward  of  5,000  miles  of  railroad, 
but  to-day.  if  we  include  the  Korean  and  Manchurian  possessions, 
has  more  than  8,000  miles.  There  are  upward  of  2.000  locomotives, 
6.000  modern  carriages  or  coaches,  and  20,000  freight  cars  or  wagons 
for  carrying  goods.  American  locomotives  are  gradually  displacing 
the  old  type  of  engines  that  were  designed  in  England,  Germany 
or  the  home  shops.  More  English  coaches,  with  side  doors,  are 
found  in  Japan  than-  those  of  the  American  type,  but  the  latter 
are  steadily  making  headway.  In  their  friendly  sympathy  with 
England  the  Japanase  railroad  companies  placed  orders  tor  freight 
cars  and  coaches  with  English  firms,  but  their  leaning  to  advanced 
types  of  all  machines  and  implements  has  lately  convinced  them 
of  the  superiority  of  the  American  cars.  A  few  recent  orders  have 
even  included  American  pressed  steel  freight  cars,  and  these  have 
been  placed  on  the  new  lines  running  to  the  interior  mines. 

The  leading  roads  have  adopted  the  American  engines  almost 
entirely.  There  are  over  30  engines  in  the  Government  railroad 
service  built  in  this  country  in  1902,  and  more  than  a  dozen  more 
have  been  ordered  since.  These  locomotives  were  built  at  Schen- 
ectady by  the  American  Locomotive  Company,  with  60  in.  drivers. 
and  cylinders  16  x  22  in.  They  are  used  for  the  ordinary  first 
class  trains  which  travel  on  comparatively  level  stretches  of  track. 
On  trunk  lines,  where  the  grades  are  heavy  special  mogul  engines 
have  been  in  use  for  two  or  three  years.  The  first  of  these  mogul 
engines  were  made  in  England,  but  the  later  ones  were  built  in 
this  country.  American  representatives  of  the  railroad  companies 
are  now  in  Japan  making  careful  estimates  of  the  needs  of  the 
new  lines  of  roads  projected  and  contemplated.  Owing  to  the 
sharp  grades  of  some  of  the  new  lines  it  will  be  necessary  to 
use  engines  of  large  size  and  power.  Japanese  engineers  who  have 
been  in  this  country  in  the  past  year  to  study  railroad  conditions 
expressed  themselves  as  pleased  with  the  type  of  locomotives  used 
in  the  Rocky  Mountains.  From  present  indications  it  seems  likely 
that  Japan  will  order  a  number  of  similar  locomotives  for  their 
heavy  grade  work. 

Before  the  war  with  Russia  the  Japanese  engineers  had  estab- 
lished a  locomotive  building  and  repair  plant  at  Kobe.  From  this 
shop  several  good  consolidation  engines  were  made  and  are  now 
doing  service.    This  plant  was  largely  of  an  experimental  nature. 


hut  it  is  now  working  overtime  to  supply  the  demand.  The  most 
recent  orders  from  this  shop  are  compound,  two-cylinder  engines, 
weighing  40  tons,  with  15  x  22  in.  cylinders,  and  driving  wheels 
53  in.  in  diameter.  The  completion  of  these  engines  was  considered 
an  important  day  for  Japan,  and  their  maiden  trips  were  made 
amid  a  good  deal  of  enthusiasm  and  public  recognition.  But  while 
this  plant  has  performed  some  excellent  work,  and  duplicates  of 
it  are  likely  to  spring  up  in  other  places,  it  is  not  likely  that  Japan 
can  depend  upon  its  home  manufacturers  tor  many  years. 

The  early  railroads  of  Japan  were  very  crude  affairs,  and  they 
have  had  to  be  torn  up  and  rebuilt  over  their  entire  length.  Flimsy 
wooden  bridges  and  trestle  work,  and  very  imperfect  roadbeds 
characterized  the  routes.  They  were,  however,  well  laid  out,  and 
they  must  continue  to  be  the  main  arteries  of  traffic.  The  replac- 
ing of  the  wooden  bridges  by  iron  and  stone  structures  has  been 
carried  on  steadily  ever  since  1870,  when  the  railroads  were  partly 
reorganized  by  the  order  of  the  Emperor.  The  iron  bridges  were 
made  at  home  and  in  England.  The  latter  country  for  a  time 
had  a  monopoly  of  bridge  building,  and  English  engineers  designed 
most  of  the  structures  in  Japan  of  this  character.  Stone,  concrete, 
and  iron  bridges  have  now  been  placed  over  nearly  all  of  the  im- 
portant streams  and  mountain  chasms. 

One  of  the  largest  and  most  important  of  the  bridges  is  over 
the  river  Tenriu.  This  is  a  bridge  of  19  spans,  and  is  about  three- 
quarters  of  a  mile  long.  It  is  built  entirely  of  iron  and  steel,  with 
solid  stone  and  concrete  foundations.  Another  bridge,  over  the 
river  01  is  of  16  spans.  The  railroads  cross  the  rice  fields  in  many 
places,  carried  either  by  trestle  work  or  by  numerous  small  bridges 
joined  together.  Valleys,  rivers  and  tunnels  are  frequent,  and  one 
travels  through  an  ever  changing  panorama.  The  rivers  and  small 
streams  with  sources  in  the  steep  mountains  rise  with  great  rapid- 
ity in  the  rainy  seasons,  and  the  bridges  have  to  be  made  large 
and  strong.  In  all  railroad  engineering  in  Japan  the  bridge,  cul- 
vert and  tunnel  problems  stand  out  conspicuously,  as  do  also  the 
questions  of  route  and  grade.  The  country  rises  abruptly  from  the 
seashore,  and  it  is  difficult  to  provide  easy  grades  to  the  interior." 

At  one  point  where  a  mountain  range  has  to  be  crossed  there 
is  a  rise  of  1.138  ft.  in  less  than  12  miles.  To  climb  this  steep 
grade  the  best  American  mogul  engines  are  used,  and  they  per- 
form their  work  with  general  satisfaction.  Along  another  part  of 
this  route  gradients  of  1  to  40  extend  over  a  distance  of  15  miles. 
In  crossing  the  Sekigahara  Pass  there  is  a  rise  of  750  ft.  within 
a  ride  of  12  miles.  The  constant  rise  and  fall  of  the  grade  causes 
a  good  deal  of  wear  and  tear  to  the  rolling  stock,  but  none  of  these 
steep  grades  can  be  avoided  without  extensive  blasting  and  boring 
of  tunnels. 

Unfortunately  for  the  future  of  the  Japanese  railroads  they 
adopted  the  3  ft.  6  in.  gage,  and  the  question  of  replacing  the 
most  important  tracks  with  standard  American  gage  has  been  se- 
riously considered.  It  seems  only  a  question  of  time  before  these 
roads  w'ill  fail  to  accommodate  the  increasing  traffic  of  the  coun- 
try: but  for  the  present  there  is  little  likelihood  of  a  change. 
Japan  needs  more  roads,  and  money  will  be  invested  in  these  rather 
than  in  tearing  up  old  tracks.  The  inconvenience  of  the  narrow 
gage  has  been  partly  offset  by  increasing  the  width  of  the  rolling 
stock  so  that  freight  traffic  is  not  so  seriously  handicapped.  The 
most  apparent  drawback  as  a  result  of  the  gage  is  the  limit  of 
the  speed.  This  is  placed  at  40  miles  an  hour  for  the  better  class 
express  train  service. 

The  Japanese  engineers  have  been  progressive  in  their  adop- 
tion of  modern  equipment  of  operation.  Block  signal  systems  are 
used  on  the  main  government  lines,  and  the  vacuum  brake  is  pretty 
generally  employed.  The  tendency  is  to  improve  the  rolling  stock 
so  that  any  disadvantage  of  curves  and  roadbed  can  be  partly  over- 
come. Electric  alarm  signals  at  crossings  and  even  electric  train 
lighting  have  been  installed  on  some  of  the  short  lines.  One  thus 
finds  examples  of  the  best  English  and  American  practice,  and  to 
a  traveler  many  such  pleasing  reminders  of  home  cannot  fail  to 
impress  him  with  the  advanced  methods  of  Japanese  railroading. 
Courtesy  is  characteristic  of  the  Japanese,  and  the  railroad  em- 
ployees and  officials  are  models  of  propriety,  and  obliging  servants. 


The  minuteness  of  the  regulations  on  the  Prussian  State  Rail- 
roads may  he  inferred  from  a  recent  order,  adding  to  the  instruc- 
tions for  preventing  accidents  recently  issued  from  the  ministry. 
This  directs  that  in  powdering  carbide  and  the  preparation  of  pois- 
onous colors,  the  making  of  dust  must  be  avoided,  and  the  work- 
men must  wear  respirators.  Instructions  are  given  for  the  prepara- 
tion of  such  colors,  and  especially  of  lead  colors.  The  workmen 
engaged  in  such  work  must  not  smoke,  chew  or  take  snuff  while 
at  work.  They  must  avoid  soiling  and  working  clothes  with  the 
colors,  and  hair,  beard  and  finger  nails  must  be  kept  cut  short. 
They  may  not  eat  or  drink  nor  leave  the  place  where  they  work 
until  they  have  changed  their  working  clothes,  brushed  hair  and 
beard,  and  washed  face  and  hands  thoroughly  with  soap,  where 
possible  with  pumice  stone  or  marble-dust  soap,  cleansed  the  nostrils 
and  rinsed  out  the  mouth:  and  then  the  eating  and  drinking  must  not 
be  in  the  room  where  they  work. 
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With  undoubted  inaccuracy  it  is  related  that  the  United 
States  Fish  Commission,  casting  about  for  an  expedient  to  mitigate 
the  bony  structure  of  the  shad,  once  crossed  the  breed  with  jelly 
fish,  and  obtained  thereby  a  bony  jelly  fish.  This  parable  is  sug- 
gested by  the  anti-rebate  plan  of  the  New  York  Board  of  Trade 
and  Transportation,  which  sees  a  simple  and  efBcacious  remedy 
for  discrimination  in  vesting  the  Interstate  Commerce  Commission 
with  authority  to  fix  a  discriminatory  rate  as  the  maximum  which 
may  be  charged  for  one  year  by  the  offending  carrier.  When  the 
New  York  organization  first  brought  forward  this  happy  thought, 
its  attention  was  promptly  called  to  the  fact  that  its  new  maximum 
rates  would  affect  not  merely  the  specific  road  that  had  sinned, 
but  all  others  competing  with  it,  since  the  wicked,  pilloried  rate 
would  get  all  the  business  until  it  was  met.  In  answer  to  this, 
the  suggestion  is  now  made,  in  a  draft  of  proposed  legislation,  that 
the  innocent  roads  who  have  been  made  to  suffer  by  the  establish- 
ment of  such  a  maximum  rate  on  the  lines  of  a  competitor,  shall 
be  allowed  to  collect  damages  by  suit  at  law:  " — nothing  in  this 
act  shall  preclude  any  party  injured  from  instituting  and  main- 
taining an  action  at  law  for  the  recovery  of  damages  against  the 
road,  corporation  or  carrier  making  an  unlawful  rebate  or  dis- 
crimination." We  may  add  that  nothing  in  the  common  law  at 
present  precludes  any  carrier  from  instituting  suit  to  recover  dam- 
ages in  such  a  contingency,  yet,  in  practice,  the  remedy  remains  un- 
sought. It  is  noteworthy  that  the  Attorney-General  indorsed  this 
plan  of  a  pilloried  discriminatory  rate,  without  apparently  so  much 
as  considering  the  effect  on  competitors. 


From  the  standpoint  of  the  superintendent — through  whose  eyes 
we  must  look  if  we  are  to  consider  effectual  remedies — the  radical 
defect  in  the  enginenian  at  Baker  Bridge,  without  doubt,  was  his 
inexperience;  and  the  collision  three  days  later  at  East  Everett 
(reported  on  another  page)  appears  to  have  been  due  to  the  errors 
of  another  engineman  with  the  same  defect.  We  are  not  informed 
as  to  the  record  of  this  second  negligent  runner,  but  the  fact  that 
the  master  mechanic  cautioned  him  to  be  careful,  because  it  was 
a  rainy  night,  telling  him  to  make  sure  that  no  accident  occurred. 


betrays  a  lack  of  confidence  in  his  competence.  In  both  cases  these 
comparatively  green  men  were  running  helping  engines.  Do  we 
sometimes  overlook  the  fact  that  though  "helper,"  as  defined  in 
the  dictionary,  means  a  secondary  person,  it  in  reality  here  means 
the  person  of  first  importance?  The  runner  of  the  leading  engine 
of  a  double-header  cannot  be  made  secondary.  To  be  such  he  must 
put  his  engine  behind  the  other  one.  The  superstition  that  be- 
cause a  disaster  occurred  on  the  Boston  &  Maine  Nov.  26  there 
must  needs  be  two  more  within  a  few  days  (there  was  a  bad  but- 
ting collision  of  freights  on  a  New  Hampshire  division  of  the  road 
on  the  26th)  may  or  may  not  have  had  its  usual  prominence  In 
the  gossip  of  the  cabooses;  but  whether  there  were  three,  or  three 
dozen,  this  one  element  of  the  remedy  is  as  plain  as  a  pikestaff. 
Many  of  the  most  vital  features  of  an  engineman's  training  seem 
to  be  gained  only  by  the  slow  growth  that  we  call  experience. 
The  best  book-examination  in  the  world  is  in  many  of  its  features 
little  more  than  an  index,  to  guide  the  examiner  in  looking  as  far 
as  possible  into  the  candidate's  habits  of  mind.  It  is  true  that  a 
man  does  not  experience  the  difference  between  fast-train  work  and 
slow-train  work  until  he  actually  tries  the  fast  train;  neither  can 
a  helper  know  the  responsibility  of  a  leader  until  he  actually  leads. 
It  is  also  true  that  the  happy  balance  between  education  by  observa- 
tion and  education  by  doing  the  actual  work  is  not  always  easy 
to  manage.  The  benefit  of  an  adviser  in  the  cab  with  a  young 
runner  soon  finds  its  limit.  But  the  fact  that  a  duty  is  diflicult 
does  not  relieve  us  from  doing  it.  A  man  of  fair  intelligence  who 
firts  for  six  years  is  very  likely  to  learn  nearly  everything  that  is 
necessary  to  make  him  a  good  engineer,  so  far  as  it  is  possible 
to  learn  by  looking;  but  to  have  the  assurance  that  he  knows 
quite  everything  that  the  rules  require,  we  must  do  more  than 
count  months  on  the  calendar.  It  may  require  the  careful  assign- 
ment of  each  fireman  to  different  classes  of  trains,  perhaps  on  dif- 
ferent divisions;  his  regular  examination  on  his  acquirements,  and 
this  probably  more  than  once  a  year  for  three  years;  a  similar 
carefully  prescribed  variety  of  assignments  when  he  becomes  a 
runner;  and,  perhaps,  service  under  a  monitor  for  a  number  of 
runs.  We  have  used  "perhaps"  and  other  qualifying  words  because 
of  the  different  kinds  of  men  to  be  dealt  with.     Bright  men  learn 
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Without  much  teaching;    but  in  default  of  brightness  the  teaoliing 
is  a  necessity.     Is  there  any  escape  from  this  conclusion? 


A  STANDARD  COUPLER, 


In  1904,  in  his  annual  address  to  the  Master  Car  Builders'  Asso- 
ciation, President  Brazier  recommended  the  adoption  of  a  standard 
coupler.  Last  June  the  standing  committee  on  coupler  tests,  acting 
on  this  suggestion,  recommended  the  appointment  of  a  special 
joint  committee  of  members  of  the  association  and  of  representa- 
tives of  thv;  coupler  manufacturers  to  consider  what  could  be  done 
toward  bringing  about  this  much-needed  but  most  difficult  stand- 
ardization. The  Executive  Committee  of  the  Association  appointed. 
on  August  14,  six  members  of  the  Association  and  five  representa- 
tives of  the  coupler  manufacturers,  as  follows;  F.  W.  Brazier,  New 
York  Central,  Chairman;  T.  S.  Lloyd,  Rock  Island;  J.  T.  Chamber- 
lain, Boston  &  Maine;  R.  P.  C.  Sanderson,  Seaboard  Air  Line;  A. 
Stewart,  Southern  Railway;  C.  E.  Fuller,  Chicago  &  Alton;  S.  L. 
Smith,  National  Malleable  Castings  Co.;  S.  P.  Bush,  Buckeye  Steel 
Casting  Co.;  H.  C.  Buhoup,  McConway  &  Torley  Co.;  W.  L.  Jacoby, 
Latrobe  Steel  &  Coupler  Co.;  F.  D.  Huntley,  Gould  Coujiler  Co.  On 
December  11  they  held  their  first  informal  meeting  in  New  York. 
They  have  a  hard  task  ahead  of  them. 

We  pointed  out  in  these  columns  more  than  a  year  ago  t  August 
5,  1904)  the  need  of  a  standard  coupler  and  the  saving  which  would 
eventually  be  made  possible  by  its  adoption.  As  time  goes  on  the 
need  for  standardization  grows  greater  and  the  difficulty  of  bring- 
ing it  about  grows  less.  Five  years  ago  there  were  perhaps  more 
than  30  different  makes  of  couplers.  To-day  95  per  cent,  of  the 
business  is  confined  to  less  than  a  dozen  makers,  and  not  more 
than  six  or  seven  of  these  are  making  couplers  that  conform  in 
whole  or  in  part  to  all  of  the  requirements  prescribed  by  the  Asso- 
ciation. The  whole  responsibility  rests  with  these  few  manuiac- 
turers.  The  railroad  interests  are  unanimous  in  wanting  a  standard 
coupler. 

Will  those  of  the  manufacturers  who  own  patents  on  coupler 
details,  which  are  essential  in  designing  a  standard,  combining  the 
best  qualities  of  all  of  them,  undertake  to  make  a  plan  for  pooling 
their  patents?  There  are  many  ways  of  doing  this:  They  may  in- 
terchange licenses,  they  may  go  farther  and  pro-rate  outputs,  they 
may  go  still  farther  and  form  a  combination.  To  quote  from  Presi- 
dent Hadley:  "Trusts  are  dangerous,  but  not  necessarily  injurious." 

It  is  hopeless  to  attempt  to  design  an  entirely  new  coupler 
unless  they  do  so,  for  it  would  conflict  at  points  with  existing 
patents. 

The  work  of  the  committee  must  wait  on  the  action  of  the  manu- 
facturers, while  at  the  same  time  the  manufacturers  need  the 
experience,  advice  and  assurances  from  the  railroad  men,  for  they 
will  meet  with  opposition  by  some  of  their  associates,  and  the  Com- 
mittee's support  will  aid  them  to  accomplish  this  important  step. 
Further  work  on  the  part  of  the  committee  would  be  useless.  There 
is  bure  to  be  some  remonstrance  on  the  part  of  the  manufacturers 
to  waiving  rights  which  are  one  of  the  most  valuable  parts  of 
their  assets,  and  possibly  it  may  be  so  concerted  and  strong  as  to 
prevent  any  further  consideration  of  the  question  just  now.  How 
strong  it  may  be  will  develop  when  the  committee  meets  for  the  first 
time.  There  can  be  no  just  complaint  if  the  manufacturers  protest 
against  a  measure  which,  if  carried  out,  they  could  claim  would 
deprive  them  of  a  greater  part  of  the  profits,  theirs  by  right,  which 
they  now  enjoy  from  the  conduct  of  their  legitimate  business.  Their 
products  have  survived  the  elimination  trials  of  service,  and  are 
satisfactory  each  in  themselves.  Each  company  has  a  large  .«;um 
invested  in  patterns,  foundry  equipment,  fitting  rooms,  etc.,  suitable 
only  for  the  particular  type  of  coupler  which  it  makes;  and  more 
than  this,  its  employees  have  learned  from  long  experience  every 
detail  of  the  manufacture  of  that  one  coupler,  knowledge  which 
would  have  to  be  learned  all  over  again  if  the  company  should 
abandon  its  own  make  of  coupler  for  a  standard  of  different  design. 
If  all  the  makers  are  willing  to  begin  afresh  on  an  equal  basis, 
with  or  without  a  pool  or  agreement  to  pro-rate  the  output  of  each 
plant  on  an  equitable  basis,  and  ttius  practically  eliminate  compe- 
tition, then  the  first  great  stumbling  block  will  be  removed.  There 
must  be  perfect  harmony  and  good  will  all  around.  There  is  the 
precedent  to  follow  which  was  established  in  1887  when  the  Asso- 
ciation adopted  the  Janney  type  of  coupler  as  standard,  but  then 
only  one  maker  waived  rights.  Now  there  are  several  competitors 
who  must  do  likewise,  and  each  is  sure  to  suffer  some  pecuniary 
loss  at  first.  The  question  must  be  looked  upon  purely  as  a  matter 
of  business  policy,  not  philanthropy  or  generosity. 


If,  however,  all  agree  to  waive  patent  rights,  there  still  remaia.s 
the  design  of  a  standard  coupler,  mechanically  perfect  and  meeting 
every  service  requirement  of  the  present  and  the  future.  This  in 
itself  will  be  no  easy  task.  Whatever  design  is  made,  it  should 
have  no  weak  points  to  he  discovered  later  when  the  coupler  is  put 
in  actual  use.  There  is  no  need  to  hurry  in  the  matter,  and  as  far 
as  possible  every  condition  of  future  service  should  be  anticipated 
and  provided  for.  If  the  coupler  makers  will  contribute  their 
knowledge  of  the  details  of  manufacture  and  material  and  the  mem- 
bers of  the  Association  will  suggest  essential  points  from  their 
observation  and  records  of  couplers  in  service  the  committee  will 
have  all  of  the  data  necessary  to  begin  on  the  design  of  a  standard. 
They  would  have  a  free  hand  in  designing  mechanical  details  and 
should  be  given  every  opportunity  of  testing  the  desi|n  under  the 
most  severe  conditions  in  service.  When  every  one  is  satisfied 
then  the  Association  could  safely  adopt  it  as  standard. 


THE  UNION   PACIFIC  AND  THE  C,  M.  &  ST.   P. 


The  Union  Pacific  and  the  Chicago,  Milwaukee  &  St.  Paul  are 
to-day  examples  of  two  very  different  kinds  of  railroads.  The  Union 
Pacific  is  a  great  through  line;  the  St.  Paul,  a  strong  and  compact 
local  railroad.  The  l  nlon  Pacific  was  built  with  the  one  idea  of 
connecting  the  east  with  California  and  the  Pacific  coast,  and  it  is 
therefore  not  strange  that  it  is  still  above  everything  else  a  through 
route.  It  has  a  through  line  from  Omaha  to  Ogden,  Utah,  thence 
over  the  old  Central  Pacific  to  San  Francisco;  also  a  through  line 
from  Kansas  City  via  Denver  to  a  connection  with  the  Omaha-San 
Francisco  line  at  Cheyenne,  Wyoming,  and  over  the  Oregon  Short 
Line  and  the  Oregon  Railroad  &  Navigation,  a  through  route  from 
its  main  line  in  western  Wyoming  to  Spokane,  Washington,  and 
Portland,  Oregon.  The  efforts  of  its  present  owners  have  been  di- 
rected first  and  foremost  to  the  acquisition  and  improvement  of 
main  lines.  The  reorganized  Union  Pacific  was  formed  in  1897  with 
the  Oregon  Short  Line  under  its  control.  In  1899,  entire  control 
of  the  Oregon  Railroad  &  Navigation  Company,  previously  held 
jointly  by  the  Northern  Pacific,  Great  Northern  and  Union  Pacific 
was  acquired,  bringing  the  whole  through  route  to  Portland  into 
direct  control.  In  1901,  the  Southern  Pacific  with  its  thousands 
of  miles  of  line  was  bought,  primarily  to  obtain  control  of  the 
Central  Pacific,  the  Ogden-San  Francisco  connection.  This  was 
simply  saying  louder  than  words  that  the  Union  Pacific  must  com- 
mand its  own  through  line  to  California.  Control  of  the  Southern 
Pacific  also  carried  with  it  ownership  of  the  only  through  line  be- 
tween San  Francisco  and  Portland.  These  represented  main  line 
acquisitions.  At  the  same  time  a  policy  of  main  line  improvement 
was  steadily  and  expensively  carried  out.  In  less  than  two  years 
(1899-1900)  the  old  Union  Pacific  main  line  through  Wyoming  was 
radically  rebuilt.  This  involved  abandoning  over  one-third  of  the 
old  roadbed,  the  building  of  159  miles  of  entirely  new  line,  and 
great  savings  in  distance,  grades  and  curvature.  More  recently  the 
Ogden-Lucin  cut-off  across  the  Great  Salt  Lake  was  accomplished 
in  spite  of  great  difficulties  and  repeated  failures.  This  enormously 
expensive  piece  of  railroad  building  was  carried  out  for  the  sole 
purpose  of  saving  a  certain  amount  of  main  line  distance  and  a 
large  amount  of  expense  of  main  line  operation  on  the  San  Fran- 
cisco route.  Main  line  improvement  of  this  thorough-going  sort 
was  carried  on  on  all  parts  of  the  system.  As  a  result  the  Union 
Pacific  has  its  main  lines  to-day  in  splendidly  efficient  shape. 

Meantime,  although  some  branches  were  acquired  or  built, 
branch  line  construction  had,  as  a  rule,  to  give  way  to  the  all  im- 
portant object  of  securing  first-class  main  lines.  The  map  of  the 
road  proves  this  plainly  enough.  West  from  Omaha  on  the  north 
side  of  the  main  line  there  are  only  three  branch  line  junctions  in 
the  l,06S-mile  stretch  between  Council  Bluffs  and  Pocatello,  Idaho. 
on  the  Oregon  Short  Line.  These  three  are  all  within  less  than 
200  miles  of  Omaha,  so  that  in  the  872  miles  from  Kearney,  Ne- 
braska, to  Pocatello,  there  is  not  a  single  mile  of  feeders  to  the 
north.  On  the  south,  with  the  exception  of  the  connection  with  the 
Kansas  line,  38  miles  west  of  Omaha,  which  includes  a  53-mile 
branch,  and  the  two  Denver  connections  at  Julesburg  and  Cheyenne, 
there  is  not  a  branch  line  of  any  sort  in  the  854  miles  between 
Omaha  and  Granger,  Wyoming,  the  junction  with  the  Oregon  Short 
Line.  On  the  south  side  of  the  Kansas  City-Denver  line  there  is 
only  one  branch  line,  36  miles  long.  On  the  north  side  of  the  Cen- 
tral Pacific  from  the  Great  Salt  Lake  to  the  Pacific  slope  of  the 
Sierra  Nevada  mountains  the  nearest  approach  to  a  branch  line  is  a 
short    cut-off    in    western    Nevada.      From    Tehama,    California,    to 
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Eugene.  Oregon.  436  miles,  the  Southern  Pacific's  San  Francisco- 
Portland  line  has  not  a  single  branch.  Clearly,  main,  rather 
than  branch  line  development  has  been  the  Harriman  policy  in  the 
northwest.  Contrast  the  map  of  the  Chicago,  Milwaukee  &  St.  Paul 
•or  the  Chicago  &  North-Western,  for  instance,  and  the  results  are 
by  contrast  most  clearly  evident.  Financially,  this  policy  of  bring- 
ing main  lines  to  a  very  high  standard  of  efficiency  has  already 
proved  itself  remarkably  successful.  There  is  no  road  in  the  United 
States  which  has  of  late  shown  more  surprising  increases  in  earn- 
ings than  the  Union  Pacific.  The  raising  of  the  dividend  rate  on 
the  common  stock  last  summer  to  5  per  cent,  represented  only  a 
small  part  of  the  increases  in  earnings.  The  surplus  from  recent 
current  earnings  has  in  certain  months  been  at  the  rate  of  from  15 
to  20  per  cent,  annually,  and  for  the  year  ended  June  30  was  11.40 
per  cent,  upon  the  common  stock.  So  far  as  the  present  is  concerned, 
the  Union  Pacific's  policy  of  main  line  rather  than  branch  line  devel- 
opment may  be  put  down  as  wonderfully  successful. 

Most  of  the  railroads  which  now  form  the  Chicago,  Milwaukee  & 
St.  Paul  were  built  as  local  railroads  to  serve  local  centers.  There 
was  little  idea  of  their  being  eventually  part  of  a  through  route. 
The  road  was  originally  the  Milwaukee  &  St.  Paul,  even  a  Chicago 
connection  being  not  a  first  consideration  in  its  history.  There  is  a 
.suggestion  of  the  number  of  original  independent  railroads  which  it 
now  includes  in  the  five  railroad  companies  whose  names  began 
with  Dubuque,  nine  whose  names  began  with  Chicago,  and  16  which 
had  Milwaukee  as  their  real  or  alleged  starting  point,  which  are 
among  the  component  parts  of  the  present  Chicago,  Milwaukee  &  St. 
Paul  road.  This  process  of  consolidation  is  likely  to  have  been 
obscured  in  the  public  mind  by  the  fact  that  the  Chicago.  Milwaukee 
&  St.  Paul  has  no  leased  lines  nor  permanent  subsidiary  companies, 
all  such  lines  being  as  soon  as  practicable  absorbed  outright  into 
the  system.  There  is  no  way  to  get  an  idea  of  the  extent  of  the 
road's  branches,  feeders,  connecting  and  main  lines,  except  by  study- 
ing the  map.  They  cover  the  splendid  traffic  territory  northwest  of 
Chicago,  reaching  as  far  north  as  Fargo.  North  Dakota,  and  as  far 
west  as  Evarts  and  Chamberlain  on  the  Missouri  river  in  South  Da- 
Ikota,  with  three  other  north  and  south  branches  from  the  South 
Dakota  line  into  North  Dakota  and  multitudinous  connections  and 
ehort  branch  lines  throughout  the  rest  of  the  territory.  In  the  St. 
Paul's  case,  development  of  branch  lines  rather  than  main  lines  has 
plainly  been  the  established  policy.  Like  the  opposite  policy  on  the 
Union  Pacific  it  has  been  remarkably  successful  in  financial  results. 
Seven  per  cent,  dividends  are  regularly  paid  on  both  preferred  and 
common  stock  and  gross  earnings  increased  last  year  a  million  and 
a  half  dollars  over  1904. 

Here,  on  two  railroads  in  adjoining  territories,  is  an  exceedingly 
interesting  contrast  in  general  theory  of  construction  and  operation, 
with  the  added  fact  that  the  two  opposite  policies  have  each  been 
most  successful.  The  Union  Pacific  has  subordinated  everything  to 
through  business;  the  St.  Paul  has  spent  its  main  efforts  in  build- 
ing up  its  hold  on  local  territory.  Primarily,  the  reason  for  this 
difference  is,  of  course,  the  difference  in  the  country  through  which 
the  two  roads  run.  Along  with  the  settler,  the  ranchman,  the 
farmer  and,  last  of  all.  the  manufacturer,  the  St.  Paul  has  occupied 
Wisconsin,  Minnesota.  Iowa  and  the  Dakotas  as  far  west  as  the 
Missouri  river.  A  corresponding  westward  movement  of  population 
has  not  yet  reached  most  of  the  Union  Pacific's  territory.  Up  to  a 
very  recent  time  the  country  through  which  it  runs  has  been  only  a 
barrier  between  the  Missouri  valley  and  the  Pacific  coast. 

Recent  happenings  are  significant  of  the  movement  of  popula- 
tion in  the  United  States  and  of  the  fact  that  the  two  roads  have 
€ach  learned  something  from  the  example  of  the  other.  An  era 
of  competitive  railroad  building  has  been  predicted  by  the  Presi- 
dent of  the  Union  Pacific.  Following  close  upon  this  prediction, 
the  directors  of  the  Chicago.  Milwaukee  &  St.  Paul  have  formally 
authorized  the  building  of  au  extension  to  the  Pacific  coast.  Each 
Toad  apparently  plans  to  supplement  its  present  strength  by  match- 
ing the  policy  of  the  other.  The  Union  Pacific  has  splendid  through 
lines  and  a  wonderfully  profitable  through  traffic,  yet,  looking  to- 
ward the  future,  it  needs  feeders  and  the  development  of  its  own 
local  territory.  The  St.  Paul  has  numbers  of  local  lines  reaching 
local  territory  already  profitable  and  with  immense  future  possi- 
bilities, yet  it  lacks,  and  has  come  to  lack  more  and  more,  the 
profits  which  come  from  a  through  line  and  through  business. 

The  Union  Pacific's  plans  are  generally  understood  to  have  as 
their  central  object  the  rounding  out  of  the  present  territory  of 
the  Harriman  lines  by  building  branches,  feeders  and  connecting 
lines.  As  one  correspondent  puts  it,  "Branch  lines  are  what  Mr. 
Harriman  is  after."     The  following  statement  in  the  annual  report 


of  the  company  just  issued  is  the  first  official  announcement  in  this 
direction: 

"The  expenditures  for  betterments  and  additions  in  past  years  have  been 
[irincipally  for  the  main  lines  and  a  considerable  outlay  Is  now  necessary  to 
hrlng  the  condition  of  the  branch  lines  up  to  relatively  the  standard  of  the 
main  lines.  Towards  these  improvements  ^300,000  has  been  appropriated 
fr-om  this  year's  Income. 

"In  order  to  develop  and  protect  the  territory  tributary  to  and  served 
h.v  these  lines,  there  has  been  authorized,  since  the  close  o(  the  fiscal  year, 
I  lie  construction  of  about  320  miles  of  new  railroad,  estimated  to  cost,  Includ- 
ing equipment,  about  $12,000,000,  and  other  Important  extensions  are  under 
o-usideration." 

Within  a  week,  the  director  of  maintenance  and  operation  of  all 
the  Harriman  lines  has  announced  a  program  of  branches  and  ex- 
tensions, projected  or  under  way,  totaling  863  miles  of  new  line. 
Of  this,  201  miles  are  to  be  built  by  the  Union  Pacific,  140  by  the 
Oregon  Short  Line,  135  by  the  Oregon  Railroad  &  Navigation  Com- 
pany, and  387  miles  by  the  Southern  Pacific. 

There  is  no  doubt  about  opportunities  for  future  railroad  devel- 
opment in  Nebraska,  Kansas,  Wyoming,  Utah,  Nevada  and  Oregon. 
A  line  striking  east  from  the  Southern  Pacific's  San  Francisco-Port- 
land line,  across  central  Oregon,  such  as  is  likely  to  be  one  of  the 
Harriman  projects,  would  cross  a  railroadless  territory  larger  than 
all  New  England.  North  of  the  Union  Pacific  main  line  in  Wyoming 
is  an  unoccupied  territory  almost  as  large.  Idaho  has  only  one  mile 
of  railroad  to  every  57  square  miles  of  territory  (New  York  haa 
one  mile  of  road  for  every  5.7  square  miles),  and  with  the  excep- 
tion of  its  northern  rim  next  the  international  boundary  Is  all 
tributary  to  the  Oregon  Short  Line  and  Oregon  Railroad  &  Navi- 
gation. Besides  these  territorial  empires  open  to  invasion,  there 
are  numbers  of  local  points  where  branch  lines  will  at  once  or  very 
soon  be  profitable  feeders.  The  Union  Pacific  has  not,  we  believe, 
suddenly  awakened  to  opportunities  of  which  it  has  been  either 
neglectful  or  ignorant.  It  has  first  of  all  devoted  every  effort  to 
bringing  main  lines  to  the  highest  point  of  efficiency.  As  a  result, 
the  company's  credit,  on  which  new  railroad  building  with  profit 
largely  depends,  has  grown  strong  even  faster  than  main-line  road- 
bed. For  a  railroad  which  less  than  nine  years  ago  was  in  receivers' 
hands,  the  Union  Pacific  has  come  into  a  remarkable  prosperity. 
It  is  to-day  wonderfully  prepared  for  a  railroad  building  campaign. 

The  purpose  of  the  St.  Paul  to  build  to  the  coast  has  been  be- 
lieved for  some  time  to  exist,  but  up  to  the  recent  formal  action 
of  the  directors  it  has  never  been  in  any  way  ofl5cial!y  announced. 
Examination  of  the  facts  of  the  case  makes  it  seem  surprising  that 
the  actual  beginning  of  work  on  this  extension  comes  so  late.  As 
was  shown  in  the  review  of  the  annual  report  of  the  road  in  the 
Railroad  Gazette.  October  20,  the  St.  Paul  has  been  getting  all  too 
small  an  average  freight  haul.  With  a  mileage  of  nearly  7.000  milee 
it  carried  its  typical  ton  of  freight  in  1904  only  185  miles.  Last 
year,  with  over  7.000  miles  of  line,  the  average  haul  was  only  175 
miles.  The  average  haul  on  the  Union  Pacific  is  386  miles,  more 
than  twice  as  long,  and  increased  last  year  33  miles  over  1904.  For 
the  St.  Paul  to  be  carrying  freight  on  the  average  less  than  one- 
thirty-fiflh  of  the  total  mileage  must  in  itself  have  been  argument 
enough  to  determine  the  directors  upon  a  line  to  the  Pacific  coast. 
The  St.  Paul,  as  it  stands  to-day,  is  an  aggregate  of  local  railroads 
— strong,  well  situated  and  more  than  self-supporting,  but  never- 
theless primarily  local  roads.  With  what  must  be  trifling  excep- 
tions, a  haul  of  less  than  500  miles  is  the  longest  which  it  receives 
on  trans-continental  freight  west,  northwest  or  southwest  from  Chi- 
cago. Council  Bluffs,  Minnesota  Transfer  and  Kansas  City — all 
within  500  miles  of  Chicago — are  the  St.  Paul's  present 
trans-continental  terminals.  If  the  road  were  receiving  all  or  the 
largest  part  of  the  freight  passing  through  these  gateways,  so  short 
a  haul  could  perhaps  be  permanently  endured.  There  are,  how- 
ever, between  Chicago  and  Omaha  seven  other  competing  routes 
and  between  Chicago  and  either  St.  Paul  or  Kansas  City  at  least 
six  other  competitors.  If  it  were  known  exactly  how  much  of  the 
freight  through  these  gateways  is  now  being  carried  by  the  St. 
Paul  it  would  probably  be  found  that  the  proportion  is  not  large 
compared  with  the  tonnage  of  some  of  the  other  roads,  and  that 
it  has  of  late  been  proportionately  decreasing.  To  and  from  Tacoma 
and  Seattle,  which  are  to  be  the  Pacific  terminals  of  the  new  ex- 
tension, the  St.  Paul  will  get  a  haul  of  over  2.000  miles  instead 
of  less  than  500,  and  will  be  one  of  three  instead  of  seven  or  eight 
competing  routes.  Is  it  any  wonder  that  years  have  been  spent  in 
planning  the  most  available  through  route  for  a  Pacific  outlet? 

This  matter  of  securing  a  longer  haul  and  a  larger  amount 
of  through  traffic  may  be  considered  the  present  and  compelling 
reason  for  the  extension,  yet,  if  the  past  development  of  the  west 
proves  anything,  it  proves  that  as  great  advantages  will  probably 
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altimately  come  from  local  traffic  to  be  developed  along  the  new 
main  line.  With  the  experience  of  the  St.  Paul  management  in  de- 
reloping  local  territory  by  branch  lines,  it  is  not  likely  that  they 
will  be  content  with  a  main  line  and  nothing  more.  In  fact,  it 
jas  been  unofBcially  announced  that  along  with  the  Pacific  exten- 
ilon  something  over  1,000  miles  of  branch  lines  are  already  included 
,n  the  construction  plans.  The  possibilities  of  the  territory  between 
Srarts  and  Puget  Sound  are  strong  arguments  for  branch  line  con- 
struction. Up  to  this  summer  the  Missouri  river  has  been  the  west- 
srn  boundary  of  east  and  west  lines  in  South  Dakota.  The  moment 
he  Missouri  is  bridged  at  Evarts,  the  St.  Paul  will  strike  into  a 
«rritory  as  large  as  the  state  of  New  York,  not  mountainous  and 
intouched  by  a  single  railroad,  which  would,  with  railroad  facili- 
ies  at  the  same  rate  as  Massachusetts,  contain  some  13,000  miles 
>f  road.  This  covers  the  adjacent  portions  of  North  Dakota,  Mon- 
ana,  Wyoming  and  South  Dakota,  bounded  by  the  Northern  Pacific 
m  the  north  and  west,  the  Burlington's  Montana  line  and  the  Chi- 
ago  &  North-Western's  extension  now  under  way  from  Pierre, 
South  Dakota,  to  Rapid  City,  on  the  west  and  south,  and  the  Mis- 
louri  river  on  the  east,  including  some  50,000  square  miles.  This 
Lccounts  for  less  than  400  miles  of  the  Pacific  extension.  Further 
vest  it  will  undoubtedly  reach  the  mining  regions  of  Montana 
ind  run  through  the  undeveloped  fertile  country  in  the  north  of 
daho.  The  richest  of  the  territory  through  which  it  is  to  pass 
s  said  to  be  in  the  State  of  Washington.  The  precise  route  of  the 
ixtension  has  not  yet  been  made  public,  but  these  are  some  of  its 
K>ssibilities. 

The  length  of  the  new  main  line  from  Evarts  to  Seattle  has 
•een  variously  estimated  at  from  1,200  to  1,700  miles.  On  the  Great 
Northern,  Minot,  and  on  the  Northern  Pacific,  Bismarck,  North 
)akota,  correspond  roughly  with  Evarts,  South  Dakota,  in  distance 
torn  Seattle.  By  ruler  measurement,  it  is  975  miles  from  Minot 
o  Seattle.  The  Great  Northern  takes  1,302  miles  to  cover  the  dis- 
ance.  Bismarck  is  1,000  miles  air-line  from  Seattle;  by  the  Northern 
"acific,  1,468  miles.  That  is,  the  Great  Northern  takes  to  reach  the 
oast  one-third,  and  the  Northern  Pacific  nearly  one-half  as  much 
igain  as  the  air  line  distance.  From  Evarts,  the  starting  point 
(f  the  St.  Paul's  new  line,  the  air  line  distance  is  1,040  miles  tc 
Seattle.  The  St.  Paul's  line  will  proportionately  probably  not  be 
[ulte  as  short  as  the  Great  Northern,  nor  quite  as  long  as  the 
Northern  Pacific.  If  it  requires  two-fifths  more  than  the  air-line 
ilstance  to  reach  the  coast,  it  will  be  1,456  miles  long.  The  fact 
hat  the  other  roads  had  earlier  choices  of  all  possible  locations 
oay  somewhat  increase  this  amount.  Assuming  that  the  new  ex- 
ension  will  be  1,500  miles  long,  the  distance  by  it  from  Chicago 
o  Seattle  via  Milwaukee  and  La  Crosse,  Wisconsin;  Hastings,  Min- 
lesota,  and  Evarts,  South  Dakota,  will  be  2,296  miles  as  against 
,260  miles  from  Chicago  to  Seattle  by  the  Burlington  and 
Jreat  Northern,  and  2,340  miles  from  Chicago  to  Tacoma  by  the 
lurlington  and  Northern  Pacific.  The  new  line  will  be  the  longest 
ingle  piece  of  railroad  under  construction  in  the  United  States. 
ibout  500  miles  longer  than  the  Western  Pacific,  to  be  built  from 
Jalt  Lake  City  to  San  Francisco.  Terminal  property  in  Tacoma 
ind  Seattle  has  been  acquired  along  the  water  front  and  a  right 
<t  way  from  the  Columbia  river  across  the  state  of  Washington 
ecured  by  the  Pacific  Railroad,  of  which  the  late  General  Manager 
>f  the  St.  Paul  is  President.  Following  its  usual  policy  of  con- 
entration,  it  is  probable  that  the  whole  line  will  be  built  directly 
ly  the  St.  Paul  company  instead  of  by  subsidiary  companies  to 
>e  taken  over  on  completion  of  their  respective  lines.  When  the 
rhole  extension  is  finished,  it  will  make  the  Chicago,  Milwaukee 
i  St.  Paul  in  the  north  as  the  Atchison,  Topeka  &  Santa  Fe  is  in 
he  south,  the  only  road  running  over  its  own  rails  from  Chicago 
o  Pacific  tidewater. 

The  characteristic  thing  about  this  project  is  the  fact  that 
uccess  seems  solidly  secured  before  a  rail  is  laid  on  the  1,500 
ailes  of  new  line.  From  the  moment  of  its  completion,  through 
lusiness  over  it  should  make  it  exceedingly  profitable.  Once  built, 
t  cannot  fail  to  develop  an  increasing  amount  of  local  traffic.  The 
erritory  through  which  it  is  to  run  is  probably  the  best  undevel- 
iped  territory  in  the  country,  and  the  coming  of  the  St.  Paul  should 
nean  progress  to  very  large  undeveloped  areas.  In  the  old  days, 
ailroads  built  west  into  the  prairie  country  hoping  to  develop  traf- 
Ic  fast  enough  to  live  through  the  lean  years  while  the  country 
vas  being  settled  up.  To-day  the  prosperity  of  the  Pacific  coast 
nakes  it  possible  for  a  railroad  to  project  a  1,500-mile  link  with 
he  practical  certainty  that  through  business  over  it  will  make  it 
>ay  from  the  start,  and  that  local  business  can  be  at  once  devel- 
tped  to  make  it  increasingly  profitable.     The  Union  Pacific,  though 


in  another  way,  is  in  the  same  fortunate  situation.  There  can  be 
no  question  but  that  branch  lines  can  be  built  with  profit  at  various 
points  on  the  Harriman  lines.  It  is  striking  to  observe  the  way 
in  which  each  road  is  starting  upon  a  campaign  of  railroad  building 
based  upon  the  long  established  policy  of  the  other. 


Ihe  Montreal  Express  of  the  Boston  &  Maine  dashed  full  speed  into- 
a  local  train  that  was  standing  at  Baker  Bridge  station,  near  Lincoln,  with 
the  result  that  19  were  killed  and  many  injured.  The  local  train  caught  fire, 
and  some  of  the  passengers,  it  appears  from  the  account,  must  have  been 
literall.v  roasted  to  death — than  which  nothing  more  awful  can  be  Imagined. 
An  effective  block  system  is  what  is  required,  as  such  a  system  would  reduce 
the  possibilities  of  an  accident  nearly  to  nothing.  Yet  because  the  block 
system  would  be  a  little  more  costly,  and  at  times  slower  than  the  present 
system,  many  of  the  railways  will  not  adopt  it,  and  prefer  to  take  chances. 
The  Canadian  Kailway  Commission  has  been  inquiring  into  the  cases  of  rail- 
road accidents,  and  is  understood  to  be  prepared  to  insist  upon  the  block  sys- 
tem or  something  like  it  being  universally  adopted  in  Canada.  The  sooner 
something  of  this  sort  is  done  the  better  will  it  be  for  the  lives  and  limbs  of 
the  traveling  public.  We  have  been  harrowed  too  long  and  too  often  by  pre- 
ventable railroad  horrors,  which  are  the  cause  of  much  widespread  misery  ;ind 
suffering.  The  rule  of  holding  trains  at  a  station  until  a  train  preceding  has 
arrived  at  the  nest  station  ahead  would  have  prevented  this  accident.  The 
Canadian  I'acific  insists  upon  this  rule  being  kept. — Montreal  ^yiiness. 
The  block  system,  "or  something  like  it,"  is  what  the  Canadian 
Railway  Commission  proposes  to  demand.  Whether  or  not  this 
statement  is  official  we  do  not  know;  but  it  will  be  recalled  that 
public  officials  in  this  country  have  in  their  official  utterances  be- 
trayed the  same  indistinct  notion  of  what  the  block  system  is. 
There  is  not  anything  like  it!  It  is  sui  generis.  It  is  so  simple 
that  laymen  who  are  otherwise  intelligent  seem  to  stumble  over 
it.  To  keep  each  train  at  A  until  the  one  ahead  of  it  has  reached 
B  is  a  proposition  which  any  man  ought  to  comprehend  at  sight; 
and  that  is  all  there  is  to  it.  Perhaps  railroad  men  are  to  blame 
for  unnecessary  mystification,  because  so  much  of  their  talk  on 
the  subject  is  in  other  than  simple  terms.  Apparently  the  prin- 
cipal reason  why  railroad  men  put  so  much  dignity,  detail  and 
darkness  into  their  talk  about  signals  is  that  the  apparatus  costs 
a  good  deal  of  money;  but  that  is  no  reason  for  wanton  or  thought- 
less sacrifice  of  simplicity.  When  one  has  approved  a  big  appro- 
priation which  causes  momentary  inward  groanings  it  is  natural 
to  try  to  impress  the  office  force  with  the  dignity  and  importance 
of  what  has  been  done;  but  in  this  case  there  is  danger  of  fictitious 
importance.  The  block  system  has  a  dignity  of  its  own;  and  this 
is  not  impaired  by  its  simplicity. 


The  action  of  the  Railroad  &  Warehouse  Commission  of  the  State 
of  Illinois  in  ordering  a  horizontal  reduction  of  20  per  cent  in  the 
freight  rates  of  the  railroads  of  that  State  is  so  radical,  and  has  such 
a  spectacular  air  that  it  will  be  necessary  to  see  how  the  order  is 
carried  out  before  forming  an  opinion  concerning  its  reasonableness. 
The  Commissioners  have  been  "considering"  the  question  for  two 
or  three  years,  but  in  such  an  indecisive  way  that  no  one  has  been 
able  to  ,:^uess  what  their  reflections  would  amount  to.  Now  it  is 
said  that  they  have  acted  because  the  Governor  desired  them  to  act. 
It  is  said  that  inequalities  in  rates  are  sufficiently  common  to  justify 
some  action  by  the  State,  but  no  one  seems  to  have  taken  the  pains 
to  set  forth  reliable  evidence  on  this  point.  The  probable  decrease 
that  this  order  will  cause  in  the  earnings  of  the  principal  roads  has 
been  guessed  at  by  reporters  and  others,  and  these  estimates  have 
been  printed,  but  they  are  so  vague  as  to  be  utterly  worthless.  One 
reporter  says  that  some  of  the  roads  will  "take  their  medicine" 
rather  than  tackle  the  task  of  making  a  suitable  protest  before  the 
Commission. 


The  bill  to  require  the  use  of  the  block  system  on  all  the  pas- 
senger railroads  of  the  United  States,  which  was  introduced  in 
Congress  a  year  ago  by  Representative  Esch,  of  Wisconsin,  ( Railroad 
Gazette,  Feb.  10,  1905,  page  114)  has  been  again  introduced  in  the 
Fifty-ninth  Congress  and  is  numbered  H.  R.  3063.  The  substance  of 
Mr.  Esch's  new  bill  is  pretty  nearly  the  same  as  that  of  a  year  ago, 
except  that  the  dates  in  the  second,  third  and  fourth  sections  have 
been  changed.  The  bill  now  requires,  in  brief,  the  use  of  the  block 
system  on  one-fourth  of  every  railroad  by  July  1,  1908;  one-half  by 
July  1,  1909;  three-fourths  by  July  1,  1910,  and  the  whole  of  the 
road  by  July  1,  1911.  On  a  road  or  part  of  a  road  having  yearly  pas- 
senger earnings  of  $1,500  a  mile,  or  total  earnings  of  $3,000  a  mile, 
the  Commission  maj  shorten  the  time  of  introduction  by  two  years. 
The  first  draft  of  this  bill,  as  given  in  the  Annual  Report  of  the 
Interstate  Commerce  Commission,  was  printed  in  the  Railroad  Ga- 
zette  of  Jan.  1,  1904,  page  14. 


Atlantic  Coast  Line. 


East  of  the  gulf  states  the  southern  railroad  business  is  pri- 
marily in  the  hands  of  three  great  companies — the  Southern  Rail- 
way, the  Atlantic  Coast  Line  and  the  Seaboard  Air  Line,  including- 
roughly  with  the  Southern  the  Central  of  Georgia.  Of  these  three^ 
properties  the  Atlantic  Coast  Line,  as  its  name  denotes,  occupies 
the  coast  strip  and  occupies  it  very  completely,  with  a  joint  interest 
in  the  Richmond,  Fredericksburg  &  Potomac,  which  gives  it  a  Wash- 
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ington  connection,  and  a  network  of  lines  reacliiug  Noifollj,  New- 
bern,  Wilmington.  Charleston.  Savannah.  Brunswick,  Jacksonville, 
St  Augustine  and  Tampa.  The  Southern  Railway  fills  the  hinter- 
land of  the  same  great  territory  of  which  the  coast  strip  is  taken 
care  of  by  the  Atlantic  Coast  Line,  while  the  Seaboard  Air  Line 
competes  with  both,  having  neither  as  good  a  coast  line  as  the 
A.  0.  L.  nor  as  good  interior  connections  as  the  Southern,  although 
the  new  Birmingham  extension  into  the  heart  of  a  tremendously 
rich  territory,  which  may  be  considered  quite  undeveloped  as  yet. 
in  view  of  its  possibilities,  is  a  strong  asset.  Comparisons  can  be 
logically  made  between  these  three  roads,  for  although  many  differ- 
ences in  location  and  environment  can  be  pointed  out,  they  are 
subject  to  many  similar  conditions. 

The  business  of  these  roads  is  peculiar,  and  has  important  dif- 
ferences from  that  of  the  other  great  systems  of  the  country.  The 
Atlantic  Coast  Line,  through  its  Louisville  &  Nashville  purchase, 
has  extremely  important  interior  connections  which  bring  it  much 
valuable  general  traffic.  Apart  from  this,  it  relies  on  its  freight 
business  in  lumber,  naval  stores,  fertilizer,  cotton,  cattle,  fruit  and 
garden  produce,  the  Louisville  &  Nashville  also  specifically  contrib- 
uting much  grain.     These  statistics  are  not  shown  in  the  company's 


Atlantic  Coast   Line. 

report,  but  they  may  be  accepted  as  roughly  describing  the  busi- 
ness done  by  the  road.  It  will  be  seen  that  coal,  the  universal 
aid  to  traflic  density  for  the  northern  and  western  roads,  does  not 
figure  especially  prominently.  In  fact,  not  so  very  much  coal  is 
carried  by  the  Atlantic  Coast  Line  except  that  for  its  own  use  and 
for  minor  local  distribution:  the  Southern  Railway  differs  from  it 
in  this  respect.  The  Seaboard  Air  Line  has  about  the  same  problem. 
As  a  result  of  this  lack  of  coal,  and  of  its  light  branch  line  busi- 
ness, the  Atlantic  Coast  Line  hauls  its  freight  in  small  train  loads 
but  gets  a  high  ton  rate  and  makes  a  showing  of  net  earnings  per 
revenue  train  mile  far  better  than  the  interior  road.  The  compari- 
son in  this  respect  may  be  roughly  shown  as  follows: 

Southern.  A.  C.  L. 

Upvpnue  train   load    190  tons.  157  tons.* 

Ki-pight  earnings   per  tiain-mile $1,771  $2,095 

-Average  ton-mile  receipts    933  cent         1.33  cents. 

Net  earnings  per  revenue  train-milet     39.6  cents.        69  cents. 

•The  Atlantic  Coast  Line  report  does  not  specifically  state  whether  its 
train-load  includes  company  freight  or  not. 

7.M1  trains- 

The  item  of  net  earnings  per  revenue  train  mile  in  the  above 
table  has  to  include  passenger  trains,  as  there  is  no  really  fair  way 


of  pro  rating  operating  expenses  between  passenger  and  freight. 
By  the  method  adopted,  operating  expenses  are  divided  by  the  entire- 
train  mileage,  with  the  result  as  shown. 

The  same  situation  is  reflected  in  the  figure  showing  freight 
density.  The  Southern  Railway,  with  an  average  mileage  of  7,164, 
had  in  1904  a  freight  density  of  449,227  tons  per  mile  of  road.  The 
Atlantic  Coast  Line  in  1905,  with  an  average  mileage  worked  of 
4.307  miles,  excluding  the  Louisville  &  Nashville,  had  a  freight 
density  of  256,463  ton  miles  per  mile  of  road.  The  Seaboard  Air 
Line,  with  its  2,611  miles,  had  a  freight  density  of  296,626. 

But  in  spite  of  density,  small  train  loads  and  a  considerable 
mileage  of  pretty  thin  traffic  territory,  the  Atlantic  Coast  Line  is 
extremely  profitable  to  its  shareholders.  The  company  was  formed 
only  a  few  years  ago  as  a  collection  of  a  number  of  small  lines 
in  Virginia  and  the  Carolinas,  and  its  expansion  really  began  in 
1901,  when  the  Savannah,  Florida  &  Western  and  the  other  Plant 
properties  were  absorbed.  Early  in  1902,  as  is  well  remembered, 
the  Louisville  &  Nashville  determined  to  take  advantage  of  high 
prices  and  sell  stock  before  it  was  listed.  This  resulted  in  specu- 
lative buying  by  Gates,  and  an  ugly  corner  was  created,  for  the 
reason  that  the  unlisted  stock  was  not  a  legal  delivery,  so  that 
more  stock  had  been  sold  than  was  in  existence,  from  the  stand- 
point of  the  stock  exchange.  Mr.  Morgan  came  to  the  rescue,  and 
the  Atlantic  Coast  Line,  in  October,  1902,  took  control  of  the  prop- 
erty by  a  majority  purchase  of  the  $60,000,000  outstanding  capital 
stock.  The  Atlantic  Coast  Line  now  holds  $30,600,000  of  Louisville 
&  Nashville  stock,  for  which  it  paid  $35,000,000  in  4  per  cent,  bonds, 
$10,000,000  in  cash,  and  $5,000,000  in  its  own  common  stock.  The 
cost  of  the  control  to  the  Atlantic  Coast  Line,  therefore,  aggregates 
at  the  present  stock  dividend  rate,  $2,050,000  a  year,  while  it  re- 
ceives from  the  Louisville  &  Nashville  stock  at  the  present  6  per 
cent,  basis,  $1,836,000  a  year,  although  at  the  time  the  purchase 
was  made  Louisville  &  Nashville  was  paying  5  per  cent,  and  bring- 
ing in  $1,530,000  a  year.  On  the  present  basis,  therefore,  it  is  ap- 
parent that  the  Atlantic  Coast  Line  gets  the  extremely  important 
benefit  of  Louisville  &  Nashville  through  traffic  at  a  cost  of  some 
$214,000  a  year,  while  there  is  a  considerable  equity  in  ihe  .stock 
as  well.  Besides  this  great  traffic  feeder  in  the  south  and  west, 
the  Atlantic  Coast  Line  also  owns  one-sixth  of  the  Richmond-Wash- 
ington line,  so  that  its  connections  are  complete,  north,  south  and 
west. 

Throughout  this  surprising  era  of  enlargement  by  absorption 
of  railroad  properties,  large  and  small,  the  Atlantic  Coast  Line 
management  has  financed  its  property  in  a  very  conservative  way 
and  has  not  been  led  into  extravagance.  The  entire  capital  stock 
of  the  system  (excluding,  of  course,  the  Louisville  &  Nashville,  from 
which  the  tangible  balance  sheet  returns  are  shown  only  in  in- 
come from  securities  held)  amounts  to  only  about  $10,012  a  mile, 
and  the  capital  debt  is  about  $30,646  a  mile,  giving  a  total  capital- 
ization of  some  $41,258  a  mile.  The  Southern  Railway  has  $25,125 
of  stock  per  mile,  $21,277  of  bonded  debt  per  mile,  and  a  total  capi- 
talization per  mile  of  $52,648.  The  Seaboard  Air  Line  has  $23,937 
stock  per  mile,  $22,242  funded  debt  and  a  total  c^ritalization  of 
about  $50,190.  As  a  result  of  this  financial  conservatism,  the  capital 
stock  of  the  Atlantic  Coast  Line  now  sells  around  161.  In  Novem- 
ber, 1904,  the  directors  declared  an  extra  dividend  of  5  per  cent., 
payable  in  4  per  cent,  certificates  of  indebtedness  of  the  Atlantic 
Coast  Line  Company,  in  which  surplus  net  earnings  had  been,  in 
part,  invested;  also  a  dividend  of  20  per  cent.,  payable  in  common 
stock,  and  authority  was  given  the  directors,  at  their  discretion, 
to  declare  an  additional  20  per  cent,  dividend  out  of  net  earnings. 
It  must  be  recollected  that  the  Atlantic  Coast  Line  Company  is  a 
holding  company  which  owns  the  stock  of  the  Atlantic  Coast  Line 
Railroad  Company. 

Looking  more  in  detail  at  the  statements  of  earnings  and  ex- 
penses, it  is  seen  that  while  the  Atlantic  Coast  Line  freight  traffic 
for  the  year  ending  June  30,  1905,  increased  7^4  per  cent.,  the  pas- 
senger traffic  increased  almost  14  per  cent.  The  Florida  roads  are 
picking  up  a  large  and  important  winter  traffic  from  New  York 
out  o£  all  proportion  to  that  which  existed  a  few  years  ago,  and 
this  is  no  doubt  reflected  in  this  increase.  Besides  this,  the  south 
seems  to  be  well  entered  into  an  enduring  period  of  great  pros- 
perity which  must  bring  large  profits  to  the  railroads  that  have 
sufficient  reserve  in  their  financing  to  enable  them  to  keep  abreast 
of  the  increasing  business.  Total  earnings  for  the  year  were  $22,- 
222,902,  as  against  $20,544,975  in  1904,  operating  expenses  and  taxes 
aggregated  $14,189,768  as  against  $12,827,094,  an  increase  slightly 
higher  than  the  increase  in  earnings.  The  property  seems  to  have 
been  fully  maintained  according  to  the  standard  of  the  country 
and  of  the  traffic,  and  more  than  half  of  the  entire  increase  in 
operating  costs  was  in  the  maintenance  accounts.  The  report  shows 
considerable  orders  of  new  rolling  stock  to  provide  for  the  new  traffic 
and  also  the  purchase  of  a  large  tract  of  land  in  Jacksonville  for 
new  freight  terminals  to  provide  for  the  opening  up  of  the  yellow 
pine  timber  territory  in  Florida.  It  is  evident  that  all  the  roads 
in  this  territory  must  face  the  gradual  disappearance  of  the  lumber 
which   is  now  a  very  profitable  source  of  income  for  them,  but  it 
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is  fair  to  expect  that  the  general  industrial  development  will  supply  and   additions  made,   $500,000   for  betterments  and  additions  to  be 

•new   traJiic  at  a  taster   ratio  than   that  at   which   the  old  lumber  made  on  branch  lines,  and  $1,500,000  reserved  for  the  purchase  of 

business  drops  off.  new  equipment — a  total  appropriation  out  of  income  of  $4,479,165  for 

The  following  table  shows  the  principal  statistics  of  the  year's  betterments.     This  left  a  final  profit  surplus  of  $7,200,000,  against 

operation:  $4,700,000   in  the  preceding  year.     Incidentally,   ii  is   worth   noting 

1905.  1904.  that   fixed  and  contingent  charges  showed  a  decrease  of  $1,278,000 

'*''"??cigw"elrning?"^: : : : : :     ^IS.Ssl'.SsI  $14.336;934  from    the    1904    figure,    and    that    on    this    account   and    because   of 

Passenger  earnings 4,893,331  4,295,a4S  increased  earnings,  the  surplus,  after  charges  and  before  dividends, 

""'""llUntX^  and  ■stVucVuVes       'I^M  ^^Mooll  increased  $6,188,000  over  1904.    This  surplus-$22.785,507-is  equiva- 

Maint  of  equipment   2,2;;5.363  1,840,282  lent  to   4   per   cent,   on   the  preferred    (which   was  paid),   and   11.4 

Tota^^" oSng  "lpirseL'"'.'°      lllUI'^U  lI'MrMi  per  cent,   on   the  common   stock    l  against  5   per  cent.   paid).     Even 

Net  earnings  8.033,135  7,7li,ss2  this  does  not  represent  all  the  income,  for  of  the  deferred  payment 

g^ss^income  .:'.::'.       "^4,'i69,'712  4,'f83,'4S2  of  $4,260,160  in   dividends   from   the   Northern   Securities  Company, 

Surplus  for  the  year  ".'.'.'...".  .         2',567',627                  2,364.647  $1,252,988,  the  proportion  which  wouia  naturally  have  been  paid  in 
•                —                       -  ^~-^  the  preceding  fiscal   year,  was  kept  out  of  the  income  account  en- 
Union   Pacific.  tirely  and  transferred  to  profit  and   loss.     Including  this,  the  sur- 

plus,  after  dividends,   amounted  to  something  over  12  per  cent,  on 

The  brilliant  history  of  the  Union  Pacific  since  the  reorgauiza-  the  common  stock. 
tion  in  1897  has  often  been  referred  to  in  the  Railroad  Gazette.     In  Such  a  remarkably  successful  income  showing  cannot  be  credited 
the  issue  of  July  28,   on  the  announcement  of  the  increase  of  the  entirely  to  outside  circumstances  such  as  good  crops  or  general  pros- 
common  stock  dividend  rate  to  5  per  cent.,  the  record  of  the  road  perity.     It  must  reflect  as  well  economical  and  farsighted  manage- 
since  the  appointment  of  receivers  in  1893  was  briefly  reviewed  in  ment. 

the  editorial  columns.     In  the  current  number  the  success  of  the  The  statement  of  operating  expenses  malies  this  very  clear.   The 

Dnion  Pacific's  policy  of  main  line  development  and  its  opportunity  increase  of  $1,829,912  in  the  total  is  due  almost  entirely  to  larger 

tor  extending  its  influence  by  branch  lines  is  commented  upon,     it  maintenance  expenses.     The  cost  of  getting  and  moving  the  traffic 

is  a  wonderful  record  of  the  upbuilding  of  an  antiquated  and  dis-  shows  an   actual  decrease.    Maintenance  of  way  and   of  equipment 

credited  property  into  one  of  the  two  or  three  most  powerful  rail-  each  increased  over  12  per  cent,  from  the  liberal  estimates  of  the  pre- 

road  systems  in  the  country.    With  all  the  success  which  has  come  ceding  year.     .Maintenance  of  way  was  $1,290  per  mile  of  main  and 

in  the  past,  the  prosperity  of  the  company  has  never  been  as  great  second  track,  against  $1,192  in  1904,  and  $941  in  1903.    The  splendid 

as  that  shown  in  this  year's  annual  statement.     It  is  probably  safe  condition  in  which  the  roadway  was  kept  during  those  earlier  two 

to  say  that  no  railroad  in  the  country  has  presented  so  satisfactory  years  is  well   known.     It  is  not  hard  to  get  an  idea  of  the  liberal 

X  showing  for  the  late   fiscal  year.     This  is  the  more  remarkable  expenditures  on  the  line  in  the  fiscal  year,  1905.     In  maintenance 

because   it   follows   great   prosperity   in   the   year   preceding,   when  of  equipment  the  same  reasoning  holds  good.    Repairs  and  renewals 

most  of  the  western  roads  were  feeling  the  results  of  poor  crops  or  of  locomotives  cost  $3,791  per  locomotive,  against  $3,565  in  1904;  of 

Industrial  depression.     Coming  on   top  of  the  exceptional  showing  passenger  cars,  $1,272  per  car,  against  $813  in  1904,  and  of  freight 

»f  1904,  the  1905  report  is  a  brilliant  example  of  further  progress.  cars,  $103  per  freight  car,  against  $75  in  1904.    One  does  not  need  to 

The  upbuilding  of  the  property  has  been  a  twofold  development  be  told  that  the  item  of  repairs  and  renewals  includes  a  large  charge 

—the  physical  upbuilding  of  the  railroad  and  the  expansion  of  its  for  actount  of  equipment  sold,  destroyed  or  condemned,  or  that  the 

Influence  and  credit.     Each  of  these  phases  has,  of  course,  had  a  Union  Pacific's  equipment   is  being  maintained  in  a  high  order  of 

share  in  the  other,  but  they  may  be  roughly  differentiated  to  corre-  efficiency. 

spond  to  income  and  capital  accounts.  Conducting    transportation     presents     a     remarkable     showing. 

The  report  combines  results  for  the  Union  Pacific,  Oregon  Short  There  were  42,300.000  more  passengers  carried  one  mile  than  in  the 

Line,  and  Oregon  Railroad  &  Navigation  Co.     Income  account  shows  previous   year,   and   768,800,000    more   tons   of   revenue  freight,   yet 

plainly  enough  the  prosperity  of  the  recent  year.     Gross  earnings  that  operating  expense,  which  is  supposed  to  respond  most  quickly 

jf  rail  lines  were  $58,756,845,  against  $54,264,878   in  the  year  pre-  and  vary  most  directly  with  changes  in  traffic,  shows  a  slight  de- 

rious.      This    increase   of    $4,491,967    follows    an    increase    of    over  crease  for  the  year.     Here  is  where  the  economy  of  recent  liberal 

f5,000,000  in  the  previous  year.    Along  with  this  noteworthy  increase  expenditures  for  improvements  is  apparent.    The  foresight  of  those 

in  total   earnings,   operating    expenses    increased     only    $1,829,912,  who  inaugurated  the  improvement  policy  is  shown  most  of  all  in  the 

igainst  $2,183,950  in  1904,  leaving  net  earnings  $28,969,811  in  1905,  loading  of  trains.     First  of  all,  1,980  lbs.  more  was  put  into  each 

uid    $26,307,756    in    1904.     Net  earnings    last    year    increased    $2,-  loaded  car  than  in  the  previous' year;   second,  there  were  two  more 

362,055,   and   in   1904,    $2,822,915.     Including    earnings   from   water  loaded  cars  or  56  more  tons  in  each  train  (the  train  load  was  451 

lines   ($568,103),  results  for  the  year  are  even  more  favorable.     It  tons  in  1904  and  507  tons  in  1905);  third,  tie  average  cost  per  mile 

will  at  once  be  observed  that  the  net  earnings  are  a  little  less  than  run  by  locomotives  for  wages,  fuel,  water,  and  all  other  supplies, 

lalf  gross  earnings;  in  other  words,  that  the  operating  ratio  is  very  was  considerably  reduced.  Thus  although  the  locomotives  hauled  more 

low.     This,   of   course,   means   exceedingly   profitable  operation.     A  and  there  was  an  increase  in  locomotive  mileage,  there  was  a  de- 

»mpany   that  can   carry  on  its  business  for  51.5   per   cent,  of  its  crease  of  $182,500  in  the  cost  of  locomotive  service.    There  was  a 

jross  earnings,  as  the  Union  Pacific  did  in   1904,  and  in  the  next,  similar  decrease  of  $22,000  in  the  cost  of  train  service.   An  increase 

rear   get  the  proportion  down  to  50.7  per  cent.,  is  making  money  of   $103,139    in   payments   for   injuries,   loss   and    damage,   was  the 

)n  railroad  operation  faster  than  it  is  ever  given  to  most  railroads  largest  increase  under  conducting  transportation.    It  is  in  this  ac- 

X)  do.    The  only  important  road  which  has  cut  down  the  ratio  lower  count  that  many  another  railroad  has  most  to  learn  from  the  Union 

;han   the   Union   Pacific    is   the   Great   Northern,    which    last   year  Pacific.    To  be  able  to  get  and  move  the  traffic  for  only  23.7  per  cent, 

■educed  its  proportion  from  51.4  per  cent,  in  1904,  about  the  same  of  gross  earnings  is  an  ideal  which,  if  it  could  be  realized,  would 

IS  the  Union  Pacific's  figure  for  that  year,  to  49.26  per  cent.,  a  very  turn  a  railroad   like  the  Rock  Island  from  a   gigantic  experiment 

sxceptional  figure.     In  both  cases  economy  of  operation  is  in   the  into  a  solidly  prosperous  property. 

nain   due   to   a   past   and    present   policy   of   spending   large   sums  Following  the  general  rule  of  the  Harriman  lines,  no  statement 

;or  all  sorts  of  betterments  and  improvements.     How  thorough  has  of  kinds  of  traffic  carried  is  included  in  the  report.   'With  this  excep- 

)een  this   work  on  the  Union  Pacific  no  one  who  has  not  known  tion,  however,   the.  document   is  an  admirable  presentation  of  the 

he  road  from  personal  acquaintance  during  the  last  10  years  can  condition  of  the  railroad.  The  traffic  statistics  which  are  given,  show 

•ealize.    One  concrete  evidence  is  the  increase  in  the  average  car  load  that  there  were  4,128,435  passengers  carried — 98,794  per  mile  of  road, 

ind   train  load  since  the  end  of  the  first  year  under  the  present  The  average  passenger  traveled  128  miles  against  126  miles  in  1904. 

)rganization.    In  1898  the  average  car  load  was  12\!^  tons,  and  train  The  average  passenger,  of  whom  the  average  train  carried  60,  en- 

oad   278  tons.     Last  year  the  average  loaded  car  carried  21  tons,  riched   the   company   by    $2.75,   another    sign   of   the  long   distance 

ind  507  tons  was  the  lading  of  the  average  train.    The  steady  reduc-  travel   over   the  road.     Per   passenger   mile   the  company   received 

ion  in  the  operating  ratio  proves  that  expenditures  for  improve-  2.14  cents. 

nents  have  been  larger  than  sufficient  to  keep  up  with  the  growth  The  freight  carried  totaled  14,740,130  tons  (including  3,535,000 

)f  traffic.     Money  has  been  spent  so  liberally  and  so  farsightedly  tons  of  company  freight) ,  or  1,062,300  tons  one  mile  per  mile  of 

hat  not  only  can  the  great  amount  of  new  traffic  be  handled,  but  it  road.    This  is  an  increase  of  18  per  cent,  in  freight  density.   Freight 

•an  also  be  handled  more  cheaply.  is  three  times  as  much  of  a  long  distance  commodity  as  passengers, 

Per  mile,  gross  earnings  were  $10,967,  an  increase  of  8  per  cent.,  for  the  average  ton  was  carried  3S6  miles  in  1905,  an  increase  of 

ind  net  earnings,  $5,407,  an  increase  of  10  per  cent.     Net  earnings  33  miles  over  1904.    The  average  amount  received  from  each  ton  of 

jer  mile  had  in  1904  increased  11  per  cent,  over  1903.    At  this  rate,  freight  was  $3.83,  and  the  average  receipts  per  ton  mile,  8.9  mills, 
sfith  no  increase  in  mileage,  net  earnings  would  double  in  less  than  Capital  account  shows  the  financial  strength  and  the  widespread 

10  years.     Gross  income  was  $65,821,708,  an  increase  of  about  $6,-  extent  of  the  Union  Pacific  system.    The   item,  "Cost  of  railroads, 

!50,000  over  1904.    Operating  expenses  and  taxes  brought  this  down  equipment  and  appurtenances,"  has  decreased  $1,700,000  since  1904 — 

;o  $33,958,993.  fixed  and  contingent  charges  to  $22,785,507,  and  divi-  this  at  the  same  time  with  the  extensive  improvements  which  have 

lend  payments  to  $11,698,446,  the  amount  of  the  surplus  after  divi-  been  under  way,  at  a  charge  of  $2,479,000  to  capital  account.     The 

lends.    From  this  sum,  $2,479,165  was  appropriated  for  betterments  decrease  in  the  item  comes  about  by  deducting  appropriations  from  , 
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income  of  ?2,479,000  (canceling  the  capital  charge),  $1,685,000  re- 
ceived from  the  sale  of  lands  applied  under  the  provisions  of  the 
railroad  and  land  grant  mortgage  to  improvements,  and  two  small 
adjustments,  making  a  total  deduction  of  $4,188,753.  Under  this  un- 
usually conservative  method  of  bookkeeping,  $5,780,982  was  in  1904 
similarly  deducted  from  the  company's  assets. 

Stocks  and  bonds  owned  are  carried  in  the  balance  sheet  at 
$159,275,326.  This  represents  their  cost  and  takes  no  account  of 
later  advances  in  value,  .\llowing  for  the  present  market  value  of 
the  securities,  the  value  of  these  investments  probably  amounts 
to  something  like  $225,000,000.  The  securities  owned  on  June  30. 
1905,  included  $90,000,000  common  stock  and  $18,000,000  preferred 
stock  of  the  Southern  Pacific,  $18,665,2-59  stock  of  the  Great  North- 
ern. $24,295,152  stock  of  the  Northern  Pacific  and  $12,850,000  stock 
of  the  Northern  Securities  Company.  Assuming  that  this  Northern 
Securities  stock  has  since  been  converted,  the  Union  Pacific  should 
now  hold  $22,503,336  Great  Northern  and  $29,290,885  Northern  Pa- 
cific stock.  Another  large  holding,  for  the  first  time  made  public, 
is  $10,340,100  preferred  stock  of  the  Chicago  &  Alton,  acquired  dur- 


far  distant  when,  with  the  large  expenditures  which  have  for  years 
been  made  out  of  earnings  on  that  company's  property,  it  will  be 
in  shape  to  make  a  return  on  its  common  shares.  As  part  owner 
in  the  Northern  Securities  Company,  even  though  a  loser  in  the 
contest  for  control  of  the  Northern  Pacific,  the  Union  Pacific,  through 
its  large  holdings  of  Great  Northern  and  Northern  Pacific  stock, 
exchanged  for  Northern  Securities,  gets  a  large  share  of  all  the 
prosperity  of  those  two  very  prosperous  northwestern  railroads. 
Thus  the  statement  that  his  two  bitterest  competitors  are  working 
for  Mr.  Harriman  has  justification.  In  fact,  all  railroads  west  of 
Chicago  contribute  to  the  prosperity  of  his  investments.  The 
greater  the  traffic  of  the  granger  lines,  the  greater  will  be  the 
prosperity  of  the  Union  Pacific  itself.  Even  supposing  their  trans- 
continental traffic  goes  by  some  other  road  (unless  possibly  by  the 
Canadian  Pacific)  he  gets  a  share  of  the  receipts.  The  Southera  Pa- 
cific is  his  property.  His  investment  in  the  Santa  Fe  is  in  all  proba- 
bility by  no  means  a  small  one.  He  has  a  half  interest  in  the 
San  Pedro,  Los  ,A.ngeles  &  Salt  Lake  and  a  large  share  in  the  earn- 
ings of  the  Northern  Pacific  and  Great  Northern,  through  his  large 
holdings  of  their  stock.  Although  Mr.  Hill  came  out  technically 
victorious  in  the  Northern  Securities  contest,  the  position  held  by 
Mr.  Harriman  and  the  Union  Pacific  is  a  unique  one  of  exceptional 
strength. 

The  Union  Pacific  itself  is  going  ahead  spending  money  as  freely 
as  in  the  past  on  improvements  and  has  in  addition  inaugurated  a 
policy  of  branch  line  development.  An  authorized  but  unissued 
$100,000,000  of  preferred  stock  is  available  if  needed.  With  the  con- 
tinous  upbuilding  of  the  main  line  and  the  development,  long  de- 
layed, of  its  territory  by  branch  lines  and  feeders,  the  present  pros- 


Union    Pacific,   Oregon   Short   Line  and   Oregon    Railroad   &    Navigation    Company. 

riir  Snuthern  Pacific  Hues  icr-ft  of  Ogden  and  south  of  Portland  are  not  treated  of  in  tlic  report. 
ing  the  year  and  held  under  an  agreement  announced  to  secure  perity  ot  the  Union  Pacific  and  even  greater  prosperity  for  the  future 
important  and  substantial  advantages  to  the  Union  Pacific.  During 
the  year,  the  $18,000,000  preferred  stock  of  the  Southern  Pacific 
was  also  subscribed  for.  These  two  items  principally  account  for 
an  increase  of  nearly  $20,000,000  in  the  cost  price  ot  stock  and 
bonds  owned.  During  the  year  there  was  also  advanced  to  the 
San  Pedro,  Los  Angeles  &  Salt  Lake  Railroad  $5,440,000,  making 
the  total  investment  in  that  road  to  date,  $20,400,000.  Payments 
of  $1,739,688  were  made  for  the  construction  of  new  lines,  and  there 
were  $3,725,500  face  value  more  old  bonds  retired  than  new  bonds 
issued,  making  a  total  capital  disbursement  on  these  accounts  of 
$10,905,188.  Funds  for  the  large  stock  purchases  of  the  year  an(J 
these  capital  payments  were  principally  obtained  from  the  repay- 
ment of  loans  to  other  companies  and  from  the  sale  in  the  open 
market  of  $7,150,100  stock  of  the  Northern  Securities  Company. 
Counting  in  securities  of  the  auxiliary  companies  (O.  S.  L.  and 
O.  R.  R.  &  N.),  the  par  value  of  stock  owned  on  June  30th  was 
$258,000,000  and  of  bonds  $98,724,500,  a  total  holding  of  over  $356,- 
000.000  in  securities. 

In  the  12  months  of  the  fiscal  year  $56,071,000  of  convertible 
4  per  cent,  bonds  were  converted  into  an  equal  amount  of  common 
stock.  The  bonded  debt  was  further  reduced  by  the  payment  ot 
$10,000,000  Union  Pacific  5  per  cent,  collateral  notes,  which  fell 
due   on   February   1st.     The   bond   conversion   and   the   increase   of 


seem  assured. 

The  principal  statistics  of  operation  follow: 
1905.  _ 

Average   mileage    5.358 

Freight    earnings     $42,962,258 

Passenger  earnings    11,343,339 

Gross    earnings    58,756,845 

Maint.  way  and  structures  7.341,90o 

Maint.  of  equipment   6,883,676 

Conducting    transportation  13,927,128 

General  expenses ^■*''^*'So? 

Total  expenses ?§'I?n'S?? 

Net  earnings  from  operation . . 

Gross  income    

Net   income    


28.969,811 
65,821,708 

22,785,507 


1904. 
5,353 

$39,452,068 

10,508,897 

54,264.878 

6,497,270 

6.111,552 

13,975,075 

1,373,224 

27.957,122 

26.307,756 

59,546,074 

16,597.092 


NEW    PUBLICATIONS. 


Instruction  Papers  of  the  American  School  of  Correspondence  at  Armour  In- 
stitute of  Technology.  Chicago.  Size,  6%x9%  in. 
Copies  of  new  instruction  papers  on  several  different  engineering 
subjects  have  been  sent  us  by  the  American  School  of  Correspond- 
ence at  Armour  Institute,  Chicago.  Two  papers  on  "Railroad  Engi- 
neering," just  from  the  press  and  forming  only  a  part  of  this  sub- 
ject, are  by  Walter  Loring  Webb,  the  well-known  engineer,  who 
prepared  the  papers  especially  for  the  students  of  this  school.  They 
form  Parts  I  and  II  of  the  subject  and  deal  with  surveys,  con- 
one  oTthVtwo  dividend  payments  from  2  to  2V2  per  cent.,  increased    struction,   railroad   structures   and   track   work.     In   the   200   pages 


the  dividend  requirements  for  the  year  by  $2,754,515.  A  side  light 
on  the  company's  financial  strength  is  the  profit  and  loss  balance 
for  the  year,  which  was  $34,943,194,  an  increase  of  $8,937,512  over 
the  1904  figure. 

As  an  operating  railroad,  the  Union  Pacific  has,  by  large  ex- 
penditures for  betterments  in  all  departments,  brought  about  a  very 
high  standard  of  economy  and  eflSciency.  It  has  become  a  prin- 
cipal transcontinental  highway.  As  a  holding  company  for  the 
securities  of  other  railroads,  the  Union  Pacific  has  had  almost  equal 
success.  Taking  no  account  of  the  Chicago  &  Alton,  or  the  San 
Pedro,  Los  Angeles  &   Salt   Lake,   the   Harriman  system   comprise 


which  they  comprise,  it  is,  of  course,  not  possible  to  do  more  than 
treat  briefly  the  fundamentals  of  the  various  subjects  and  their 
sub-divisions.  In  doing  this,  however,  the  papers  serve  acceptably 
the  purpose  for  which  they  are  designed,  which  is  to  meet  the 
needs  ot  the  practical  man  of  limited  education.  A  65-page  paper 
by  Mr.  Webb  on  "Plotting  and  Topography"  instructs  simply  and 
clearly  in  the  definitions,  in  the  methods  employed  in  the  field  and 
in  the  proper  execution  of  the  office  work.  Five  plates  are  included, 
two  of  which  show  conventional  signs  and  the  remaining  three  re- 
produce work  of  the  U.  S.  Coast  and  Geodetic  Survey  primarily 
to  illustrate  the  application  of  these  conventional  signs,  one  of  the 


some  15,000  miles  of  line.     As  yet  the  Union   Pacific's  investment  plates  being  in  colors.     The  papers  also  include  Mr.  Webb's  "Trig- 
in  $90,0{)0,000  common  stock  of  the  Southern  Pacific  pays  no  direct  onometric  Tables,"  which  are  reprinted   from  his  work  on   "Rail- 
divldends;  but,  indirectly,  control  of  the  Southern  Pacific  lines  con-  road  Construction." 
stltutes  a'  very  great  strategic  advantage,  and  the  time  cannot  be  A  paper  on  "Masonry  Construction"  is  prepared  by  Austin  T. 
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Byrne.  Two  parts  have  been  printed.  These  are  also  elementai'.v 
in  their  scope,  the  two  parts  comprising  117  pages.  A  student  hav- 
ing no  previous  acquaintance  with  the  subject  can  obtain  from 
these  papers  a  brief  general  knowledge  of  the  more  important  fea- 
tures, and  of  present  practice;  although  some  things  have  been 
omitted  that  should  have  been  included,  as,  for  instance,  under  sheet 
piling  no  mention  is  made  of  the  steel  variety,  reference  being 
confined  to  w-ooden  sheet  piling  only.  Reinforced  concrete  con- 
struction, or  concrete-steel  masonry  as  the  author  calls  it.  is  given 
only  two  pages  at  the  end  of  Part  II,  and  is  confined  almost  en- 
tirely to  the  briefest  possible  mention  of  several  systems  of  arch 
construction.  A  paragraph  is  given  to  the  method  of  building  rein- 
forced concrete  walls. 

"Water  Supply,"  in  two  parts,  was  written  by  Prof.  Frederick 
E.  Turneaure,  C.E.,  of  the  University  of  Wisconsin.  This  subject 
being  less  broad  than  the  other  two,  is  dealt  with  more  in  detail. 
Like  the  others,  it  omits  all  but  the  simplest  mathematics,  such 
formulae  as  are  necessary  being  given  in  most  cases  w-ithout  refer- 
ence to  their  derivation.  Prof.  Turneaure  presents  the  subject  eu- 
tertainingly  and  it  should  hold  the  interest  of  the  student  from  the 
outset.  A  paper  on  "Hydraulics"  by  the  same  author  is  an  ele- 
mentary treatise  of  55  pages  on  the  subject.  A  more  advanced 
knowledge  of  mathematics  is  required  for  its  study  than  for  the 
other  papers,  the  student  needing  to  understand  trigonometry. 

The  papers  are  illustrated  with  half-tones  and  well-executed  line 
engravings,  and  their  typographical  e.xcellence  should  be  noted,  al- 
though several  typographical  errors  were  observed.  A  list  of  exam- 
ination questions  is  given  at  the  end  of  each  part  of  each  paper. 


TRADE  CATALOGUES. 


CONTRIBUTIONS 


Telephones  When   Wrecked   in   the   Wilderness. 


■From  Pike's  Peak  lo  iiorro  Cantle." — This  is  the  title  of  a 
prospectus  prepared  by  the  I'nited  States  Construction  Company, 
incorporated  under  the  laws  of  Oklahoma,  principal  ofiice  in  Kansas 
City,  Mo.  The  company  was  chartered  to  build  a  line  of  railroad 
between  Colorado  and  New  Orleans,  which  it  proposes  to  do  in 
three  separate  sections  under  different  names,  as  follows:  The 
Guthrie.  Pairview  &  Western,  chartered  to  build  northwesterly  from 
Guthrie,  Okla.  T.,  via  Kingfisher,  to  a  connection  with  the  K.  C.  M. 
&  O. ;  the  Guthrie,  Shawnee  &  Shreveport.  and  the  Colorado,  Okla- 
homa &  New  Orleans,  chartered  to  build  from  Denver,  via  Trinidad, 
lo   connection    with    the    Guthrie,    Fairview    &   Western.     The    pros- 


New   York.   Dec.   6,   laOo. 
To  THE  EdITOB  of  THE  RAILROAD  GAZETTE : 

In  the  Neio  York  Herald  of  Saturday  last  it  Is  stated  that  Brake- 
man  Headman,  of  the  Central  Railroad  of  New  Jersey,  who  was 
caught  in  the  wreck  of  his  passenger  train,  which  fell  down  a  bank 
and  lodged  in  the  river,  near  Penn  Haven  on  Friday  night,  and  had 
his  arm  broken  and  suffered  other  injuries,  performed  the  heroic 
service  of  securing  help  by  immediately  walking  four  miles  to  Penn 
Haven  Junction.  As  soon  as  he  gathered  himself  together,  says  the 
report,  and  knowing  that  no  help  could  be  had  from  another  train 
on  the  bleak  mountainside  for  three  hours,  he  started  back  for  Penn 
Haven  junction,  where,  on  the  opposite  side  of  the  river,  he  knew 
was  the  only  telegraph  office  for  miles  around.  He  made  his  way, 
in  spite  of  the  bitter  cold,  to  the  place,  and  wired  to  Mauch  Chunk 
for  relief  trains  and  physicians. 

I  call  this  incident  to  your  attention  merely  to  say  that  a  tele- 
phone on  the  train,  with  provision  for  telephoning  over  the  tele- 
graph wires  of  the  railroad,  would  have  made  this  painful  four- 
mile  walk  unnecessary.-  and  besides  would  have  enabled  the  relief 
to  reach  the  injured  passengers  an  hour  sooner.  You  have  printed 
various  reports  about  the  use  of  telephones  on  wrecking  trains, 
and  on  passenger  trains  and  cabooses,  as  well  as  the  placing  of 
■phones  in  boxes  on  posts  along  the  track;  but  the  use  of  this 
valuable  aid  to  railroading  seems  to  spread  very  slowly.  Why  does 
it  not  find  favor  on  every  railroad?  To  let  a  score  or  a  half  score 
passengers  and  trainmen — or  a  single  one — suffer  cold  and  pain  while 
the  messenger  for  relief  goes  a  long  distance  on  foot,  and  on  a  road 
traversed  by  a  dozen  electric  wires — is  a  thing  which  should  be  very 
much  out  of  date  in  the  year  1905.  t.  c.  f. 


Ten-Wheeled    (4-6-0)    Locomotive  for   the    New   York   Central    & 
Hudson   River. 


Fifteen  locomotives  of  the  4-6-0  type  have  recently  been  built 
by  the  American  Locomotive  Co.  for  the  New  York  Central,  intended 
for  both  fast  freight  and  heavy  passenger  service.  In  a  way  this 
is  a  reversion  to  the  old  practice  of  the  road  25  years  ago,  when 
one   type   of  engine   was   used   in   front  of  everything.     The   resem- 
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Heavy   Ten-Wheel    (4-6-0)    Type   Locomotive   for   Freight   and    Passenger   Service — New   York   Central   &    Hudson    River. 


pectus  sets  forth  in  considerable  detail  the  advantages  of  such  a 
line,  estimated  cost  of  construction,  traffic  possibilities  and  possible 
earnings,  etc.,  and  offers  for  sale  a  major  part  of  the  capital  stock 
at  par.  The  prospectus  states  that  construction  work  has  already 
begun. 


Brake  Beams. — An  attractive  catalogue  is  being  distributed  by 
the  Buffalo  Brake  Beam  Co..  New  York.  In  it  is  described  and  illus- 
trated the  various  sizes  and  designs  of  brake  beams  made  by  the 
above  company,  including  special  brake  beams  for  passenger  and 
freight  equipment,  and  special  brake  beams  for  use  where  space  is 
limited.  A  full  size  section  of  the  Buffalo  brake  beam  is  shown,  and 
a  table  with  diagrams  of  different  shaped  sections  shows  the  com- 
parative strength  and  percentage  of  increase  in  strength  of  the 
Buffalo  section  over  other  sections.  Illustrations  of  the  Buffalo 
one-piece  and  two-piece  foiged  fulcrums  are  also  shown. 


Track  Drills. — The  Buda  Foundry  &  Mfg.  Co.,  Chicago,  sends 
a  new  catalogue  illustrating  the  new  features  of  its  track  drills 
and  giving  a  complete  price  list  of  Paulus,  Buda,  Harvey,  Wilson 
and  Rich  drills,  which  it  makes.  The  catalogue  also  gives  views 
and  complete  lists  of  repair  parts  and  drill  bits.  The  final  pages 
are  devoted  to  the  Paige  Iron  Works  department,  making  switches. 
frogs,   crossings,  derails,  etc. 


blance  ends  there,  however,  for  nothing  like  these  new  engines  was 
in  existence  at  that  time.  Cylinders  22  in.  in  diameter  with  a  piston 
stroke  of  26  in.  and  a  weight  on  drivers  of  148,000  lbs.,  are  features 
that  did  not  belong  to  locomotives  of  the  old  regime.  The  illus- 
tration from  a  photograph  and  the  side  elevation  show  the  size 
and  power  of  the  machine.  Though  the  top  of  the  stack  is  nearly 
14  ft.  7I2  in.  above  the  rail  it  is  but  23  in.  above  the  smoke-box, 
while  the  top  of  the  boiler  barrel  is  13  ft.  1%  in.  above  the  rail. 
This  necessitates  the  use  of  a  very  low  dome,  though  the  height 
of  the  steam  intake  above  the  water  line  is  helped  by  the  wagon- 
top.  The  firebox  is  106  in.  long  inside,  with  a  sloping  grate.  It 
is  fitted  with  water  tubes  tor  carrying  a  brick  arch.  The  throat 
sheet  has  the  forward  slope  with  the  widening  leg  that  is  current 
practice  and  by  which  the  water  has  free  access  to  the  lower  end 
of  the  arch  tubes. 

In  cross-section  the  side  water-legs  of  the  firebox  show  but  a 
slight  increase  in  width  from  the  bottom  to  the  top.  They  are 
only  SVj  in.  at  the  bottom  and  4  in.  at  the  top,  with  sheets  that 
are  nearly  vertical.  The  reason  for  this  was  probably  a  desire 
to  widen  the  nest  of  tubes  as  much  as  possible  and  so  increase 
their  number,  which  is  400,  to  give  a  heating  surface  of  more  than 
3.100  sq.  ft. 

Owing  to  the  height  of  the  top  of  the  boiler  above  the  rails, 
the  whistle  and  safety  valves  are  set  directly  on  the  sheet  of  the 
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•wagon-lop,  which  is  reinforced  underneath  with  a  Osiu-  liner.  The 
boiler  extends  bacli  for  about  one-half  the  length  of  the  cab,  so 
that  the  latter  is  roomy  and  convenient. 

The  frame  has  a  width  of  5  in.  with  a  depth  of  ij  in.  at  the 
pedestals  and  •'>  in.  between  the  two  front  pairs  of  drivers  and 
5%  in.  between  the  second  and  third  pairs,  where  the  firebox  rests. 
The  latter  is  carried  by  an  expansion  block  at  the  front  and  the 
usual  buckle  plates  at  the  back,  while  three  supports  of  the  same 
character  are  placed  beneath  the  shell.  The  pedestal  braces  are 
unusually  heavy;  and,  besides  being  fitted  over  ample  lugs,  are  held 
in  place  by  three  li/i-in.  bolts. 

An  interesting  feature  is  the  valve  motion.  The  link  is  located 
just  back  of  the  forward  driving  axle,  while  the  rocker,  instead 
•of  being  in  line  with  it,  is  set  ahead  to  a  point  only  43V-  in.  back 
of  the   cylinder   center.     The  motion  is  carried   forward   from   the 


are  all-around  machines,  available  for  both  passenger  and  freight 
work  and  adapted  for  almost  any  emergency  condition.  The  tact 
that  the  New  York  Central  has  selected  the  4-6-0  type  in  this 
case  is  interesting  as  demonstrating  its  wide  range  of  serviceability, 
especially  in  view  of  the  fact  that  the  road  has  a  number  of  the 
4-6-2  type  engines  which  have  given  excellent  results. 

The    following   table    presents   some    comparisons   between    the 
4-6-2  and  the  4-6-0  types  of  this  road: 


-Increase.pr  ct- 
4-6-2.        4-6-0. 
14.2 
5.0 


4-f.-2.  4-6-0. 

Weight,  total  engine   222,000  lbs.  194,.500  lbs. 

Weight,  total,  eng.  &  tender.3.55,000    "  338.400    " 

Tractive    powei-    28,500    "  31.000    "  ....  o.o 

(irate   area    50.2  sq.  ft.  54.93  sq.  ft 9.4 

Total  heating  sm-tace   .■'>,033  sq.  f  t.  3,306  sq.  ft.  0.9 

While  the  4-6-0  locomotive  has  27,500  lbs.  less  weight  than  the 
4-6-2  type,  the  tractive  power  is  8.8  per  cent,  greater,  and  the  grate 


Side  Elevation  of  Ten-Wheel  (4-6-0)  Type  Locomotive  for  the  New  York  Central  &    Hudson  River. 

area  9  per  cent,  greater,  but  the  heating  surface  is  less.  The  smaller 
heating  surface  will  probacy  affect  the  staying  qualities,  and  the 
4-6-2  class  should  have  a  larger  reserve  capacity  for  long  runs  with- 
out stops  and  for  heavy  trains  at  high  speeds,  but  for  all  trains 
in  which  high  speed  long  sustained  is  not  required,  the  4-6-0  type 
should  be  eminently  satisfactory. 

This  design,  which  was  worked  out  under  the  direction  of  Mr. 
J.  F.  Deems,  General  Superintendent  of  Motive  Power  of  the  New 
York  Central,  may  be  taken  to  indicate  that  the  possibilities  of 
the  4-6-0  and  the  4-6-2  types  have  not  yet  been  exhausted. 

The  principal  dimensions  of  these  engines  are  as  follows; 

Cylinder,  diameter   22  in. 

Piston,   stroke    26  in. 

Tractive  power 31,000  lbs. 

Wheel  base,  driving 13  ft.  10      in. 

•■       total    26  "  10%    •' 

"      engine  and  tender   59  "     2 

-  Weight  in  working  order   194,500  lbs. 

on  drivers   148,000    " 

"       engine  and  tender   338,400    " 

Heating  surface,  tubes  3,104.5  sq.  ft. 

firebox   174.6      " 

"  "         arch  tubes   26.4     " 

total    3,305.5      " 

Grate  area    54.93    " 

Axles,  driving  journals,  diameter 9%  in. 

"       driving  journals,   length    12        " 

"        truck  "  diameter 614    " 

truck  "  length 10 

"       tender  "         diameter 5^^    " 

"       tender  "         length 10 

Boiler,  outside  diameter  of  first  ring   72^4    " 

"       working   pressure    200  lbs. 

fuel    Bituminous  coal 

Firebox,  type. . .  .Wide  ;  length. . .  .105i«  in. :  width. . .  .7514  in. 

thickness,  crown  and  side  sheets   %    " 

thickness  tube  sheet ^    " 

width  front  water   leg 4    " 

width  side  and  back  water  leg   3V4    " 

type  of  crown  staying  Radial 

Tubes,   length    14  ft.  11  in. 

•'       diameter   2   " 

"       number 400 

"       material    Charcoal  iron 

Pi.ston  rod,  diameter   4  in. 

Piston  packing Cast-iron  rings 

Smokestack  above  rail   14  ft.  7  7-16  in. 

Smokestack,    diameter    20   " 

Tank,  capacity,  water   7,000  gals. 

Tank,  capacity,  fuel   12  tons 

Valves,   tvpe    Piston 

travel     6  in. 

diameter    12    " 

steam  lap 1    "I 

exhaust  clearance   Vt 

lead    .0   " 

Wheels,   driver,   diameter    "0   " 


Cross-Section  Through  Boiler  and  Firebox. 

one  to  the  other  by  a  connection  bar,  suspended  on  a  swinging  link 
at  the  back  and  attached  to  the  inner  rocker  arm  at  the  front. 
This  makes  a  very  short  and  compact  valve  stem  with  its  connec- 
tions, but  requires  considerable  stiffness  in  the  rod  itself  to  avoid 
buckling. 

The  guide  yoke  is  set  well  forward  on  the  guides  and  serves, 
with  the  buckle  plates  already  mentioned,  to  give  the  req- 
uisite stiffness  to  the  frames.  The  engines  have  been  termed 
■"combination"   locomotives   by  the  railroad  in  the  sense  that  they 


.36 


The  engines  are   equipped  with   the  New  York  automatic  and 
straight  air  for  both  driver  and  tender  wheels  with  the  New  York 
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air  signal.  Compressed  air  is  supplied  by  a  No.  5  duplex  pump  de- 
livering into  one  main  reservoir  20%  in.  in  diameter  and  130  in.  long. 
Single  exhaust  nozzles  are  used  and  these  have  been  applied  of 
5%,  5%  and  5%  in.  in  diameter.  The  tender  frame  is  formed  of 
13-in.  channels  and  plates,  and  the  tank  is  made  with  a  water  bot- 
tom and  gravity  slides  so  as  to  deliver  the  coal  as  far  as  practicable 
at  the  gates. 


Centenary  of  the  Lancashire  Railroads. 


BY    W.    8.    PALEI". 

There  are  probably  not  many  political  divisions  in  Great  Britain 
or  elsewhere  which  contain  a  greater  mileage  of  railroads  in  pro- 
portion to  their  area  than  Lancashire  does.  The  origin  of  the  vast 
network  which  now  covers  the  country  had  its  rise  just  one  hundred 
years  ago.  As  in  several  other  cases,  this  came  about  through  the 
instrumentality  of  canals.  One  of  the  most  important  of  the  many 
canals  projected  about  1792,  the  period  when  a  distinct  "canal 
mania"  took  possession  of  the  moneyed  class  in  Great  Britain,  was 
intended  to  connect  the  Leeds  &  Liverpool  Canal,  near  Wigan,  in 
Lancashire,  with  the  town  of  Kendal,  in  the  adjoining  county  of 
Westmoreland.  This  was  to  be  termed  the  Lancaster  Canal.  The 
company  obtained  its  Act  of  Parliament  on  June  11,  1V92,  the  line 
being  about  76  miles  long,  and  passing  through  Preston  and  Lan- 
caster in  its  roundabout  course.  It  was  soon  found,  however,  that 
to  carry  it  across  the  wide  valley  of  the  Ribble.  just  south  of 
Preston,  would  be  extremely  costly,  in  consequence  of  which  it  was 
determined  to  insert  a  short  length  of  railroad  or  tram  road  to  con- 
nect the  canals  on  either  side. 

The  southern  portion  of  the  canal,  now  entirely  disused,  termi- 
nates at  Walton  summit,  or  Thorpe  Green,  a  desolate  and  lonely 
place  between  Preston  and  Chorley.  Here  is  a  basin  with  two  arms, 
between  them  being  a  short  dock,  which  evidently  had  a  stone-built 
shed  over  it  at  one  time.  Five  or  six  boats  lie  rotting  and  full  of 
water,  and  the  whole  place  is  a  melancholy  example  of  skill  and 
energy  now  utterly  useless.  From  each  side  a  line  of  railroad,  still 
quite  traceable,  ran  down  the  hill-side  till  the  two  met  on  level 
ground  in  less  than  half  a  mile.  There  were  evidently  interlacing 
or  cross-tracks  close  to  the  top,  whereby  either  wharf  could  send  or 
receive  cars,  and  between  them  must  have  been  winding  machinery, 
as  the  gradient  is  too  steep  for  horses.  Possibly  this  was  of  the  self- 
acting  kind,  but  no  remains  of  it  e^ist.  Further  down,  between 
the  two  lines,  is  what  looks  at  first  sight  like  a  bit  of  canal,  but  is 
really  an  excavation  where  the  material  forming  the  inclines  was 
obtained.  Another  peculiarity  which  strikes  an  observant  visitor  is 
that  the  stone  blocks  of  the  western  arm  arei  unusually  close  to- 
gether, yet  the  plug-holes  for  holding  down  the  cast-iron  J  |_ 
plates  are  not  in  line  with  each  other.  On  examination  it  will  be 
found  that  there  are  no  blocks  at  all  on  the  other  line,  and  that 
they  have  been  taken  up  and  inserted  between  those  of  the  western 
branch,  thus  practically  converting  it  into  a  stone  tramway  and 
enabling  the  farmer  to  get  his  hay  carts  up  and  down  the  boggy 
slope.  From  the  point  where  the  two  single  lines  come  alongside 
each  other,  near  a  small  farm,  the  course  of  the  old  tram  road  lies 
in  a  grassy  lane  about  16  to  18  ft.  wide,  till  it  reaches  the  village  of 
Bamber  Bridge,  a  mile  further.  Two  by-roads  are  crossed  on  the 
way;  at  each  of  which  are  formidable  barriers  of  wood  to  prevent 
trespassing.  At  the  main  street  of  Bamber  Bridge,  which  the  line 
crossed  somewhat  on  the  skew,  is  a  notice: 

-ANY   rKRSON   FOUND   TRESSPASSING 

Upon  This  Site  of  Tramway 

the  Property  of 

The  London  &  North  Western 

and 

Lancashire  &  Yorkshire 

Railway  Companies, 

or  Damaging  the  Fences  Thereto 

Will  Be  Prosecuted  According  to  Law. 

By  Order. 

On  the  other  side  of  the  street,  however,  the  line  goes  on  as  a 
public  footpath,  forming  an  important  short  cut  for  nearly  half  a 
mile.  It  is  then  lost  for  a  short  distance,  but  is  found  again  as  a 
barred-up  lane  further  on.  Except  that  the  cast-iron  plates,  3  ft. 
long,  have  all  disappeared,  nothing  has  been  altered.  The  blocks 
which  carried  them  are  of  hard  sandstone,  not  square,  as  usual, 
but  2  ft.  by  1  ft.,  placed  transversely.  Each  has  two  plug-holes  4  in. 
apart  at  the  centres  and  "4  ii-  in  diameter.  In  some  cases  the 
spike  and  wooden  plug  or  treenail  remain.  The  holes  are  about  5  in. 
deep,  equal  to  half  the  thickness  of  the  block.  From  the  marks 
left  the  plates  evidently  widened  out  to  8  in.  at  the  ends,  to 
secure  a  steady  base.  Another  object  was  to  provide  places  for 
the  spikes  clear  of  the  wheels,  the  holes  being  half-notches  in  the 
outer  ends  of  the  base.  These  corresponded  with  the  notches  of  the 
next  plate,  both  having  sloping  sides,  a  spike  with  shoulders  to  fit 
them  held  down  two  plates  at  once.  The  Improvement  of  two  spikes 
clear  of  the  tread,  instead  of  only  one,  and  that  in  the  middle  of 
it,  was  due  to  Benjamin  Outram,  whose  firm,  Outram  &  Jessop,  of 


Butterley  Ironworks,  Derbyshire,  laid  the  tram  road.  The  tread 
of  the  plates  would  have  been  only  3  in.  wide,  on  which  wheels  about 
1  in.  thick  were  used.  The  gage  from  centre  to  centre  of  the  treads 
was  0  ft. 

Some  portion  of  the  line,  in  this  second  enclosed  section,  was 
neatly  paved  with  small  stones,  probably  where  the  ground  was  wet. 
The  section  in  question  extends  about  %  mile,  in  which  are  3  or  4 
most  unpleasant  obstacles  of  barbed  wire  fixed  to  stout  fencing 
adorned  with  hook-headed  nails.  At  last  these  end  at  a  road  run- 
ning north  and  south,  after  which  the  rest  of  the  wiy  into  Preston 
is  a  public  footpath,  perfectly  open  and  free  to  all  men.  The  lane 
continues,  with  the  blocks  showing  on  the  surface,  in  a  very  level 
course  till  it  nears  the  Lancashire  &  Yorkshire  Railway,  where  a 
perceptible  fall  occurs  at  the  edge  of  the  Ribble  valley.  It  is 
doubtful  whether  mechanical  power,  or  extra  horses,  were  used 
here.  The  line  now  runs  out  upon  an  embankment,  about  12  or  15 
ft.  high  and  20  ft.  wide,  for  another  three-quarter  mile,  till  the 
river  Ribble  is  reached.  The  edges  of  the  embankment  have  been 
planted  with  lime  trees  by  the  Corporation  of  Preston,  to  whom  it 
belongs,  the  result  being  a  beautiful  shady  avenue.  There  are  no 
bridges  over  roads,  but  in  two  places  footpaths  run  to  the  bottom, 
passengers  climb  up  to  the  top,  cross  and  go  down  again.  The 
Ribble  is  crossed  by  a  modern  bridge  of  wood,  succeeding  the 
original  one  of  the  same  material.  Directly  the  river  is  passed 
an  extremely  steep,  though  short,  incline,  of  about  1  in  6,  is  faced. 
This  is  now  a  footpath  in  the  public  gardens,  but  at  the  top,  where 
a  stone  pavilion  stands,  used  to  be  a  stationary  engine,  which  worked 
the  wagons  up  and  down  by  means  of  a  continuous  chain.  In  the 
Free  Library  at  Preston  two  illustrations  are  preserved,  showing 
the  bridge,  engine  house  and  the  wheel  or  dam  round  which  the 
chain  passed  at  the  bottom  of  the  incline. 

The  remainder  of  the  tram  road  site,  the  short  distance  from 
the  top  of  the  incline  to  the  basin  forming  the  south  end  of  the 
northern  section  of  the  canal,  is  now  built  over,  but  it  passed  under 
Fishergate,  the  main  street  of  Preston,  by  means  of  a  short  tunnel. 


Lancaster  Canal   Tram-road — Putnam's   Improved    Plate,    1803. 

In  1831  a  serious  accident  occurred  by  the  chain  breaking,  the 
wagons  dashing  down  instantly  and  killing  a  man  who  was  riding 
with  them. 

The  portion  of  the  railroad  extending  from  Walton  Summit  to 
Bamber  Bridge  was  opened  for  traflic  on  June  1,  1803,  when  a  proces- 
sion of  27  wagons  carrying  each  about  one  ton  of  coal,  was  taken 
down  by  one  horse;  no  very  wonderful  feat.  The  remainder  of  the 
line  was  completed  in  1805,  so  that  the  centenary  of  Lancashire 
railroads  may  be  said  to  have  occurred  this  year.  The  canal  was 
severely  injured,  as  a  commercial  undertaking,  by  the  interruption 
to  through  traflic  caused  by  the  severance  of  its  northern  and  south- 
ern portions.  It  paid  a  fair  dividend  at  one  time,  nevertheless,  but 
the  introduction  of  steam  railways  ruined  it  all  the  more  quickly 
because  of  the  break.  In  1837  the  tramway  was  acquired  by  the 
Bolton  &  Preston  Railway  Company,  which  did  nothing  with  it, 
and  in  1844  passed,  with  its  belongings,  into  the  hands  of  the  North 
Union  Railway,  who  worked  it  till  1859.  After  9  -years  of  disuse 
the  plates  and  the  winding  machinery  were  taken  up,  and  the  em- 
bankment sold  to  the  Preston  Corporation.  The  North  Union  Com- 
pany, extinct  since  1888,  long  ago  became  absorbed  jointly  by  the 
London  &  North  Western  and  Lancashire  &  Yorkshire  Railways,  the 
former  of  which  now  owns  and  works  the  northern  part  of  the 
canal,  from  Preston  to  Kendal. 

The  total  length  of  the  old  tram  road,  basin  to  basin,  was 
about  4%  miles,  the  rise  from  the  lowest  point  of  the  embankment 
to  the  disused  wharf  at  Walton  Summit  is  said  to  be  222  ft.,  equal 
to  an  average  gradient  of  1  in  77,  but  most  of  this  is  concentrated 
at  the  two  points  mentioned. 


The   Campbell   Drop-Bottom   Gondola   Car. 


A  new  design  of  drop-bottom  gondola  car,  devised  by  Mr.  Argyle 
Campbell,  Chicago,  is  illustrated  herewith.  Its  capacity  is  100,000- 
lbs.,  the  inside  dimensions  being  41  ft.  long  by  9  ft.  5  in.  wide  by 
4  ft.  2  in.  height  of  side.  There  are  eight  doors  on  each  side,  or 
16  in  all.  operated  in  sets  of  four,  which  it  is  claimed  will  discharge 
95  per  cent,  of  the  load. 

The  center  sills  are  15-in.  channels  with  a  %-in.  top  cover 
plate  and  Sy^-in.  x  3i4-in.  x  %-in.  bottom  reinforcing  angles.  The 
side  sills  are  8-in.  channels,  and  the  transverse  framing  is  com- 
posed of  five  continuous  diaphragms  between  bolsters.  These  dia- 
phragms are  made  of  14-in.  plate  with   2%-in.  x  3-in.  x  %-in.  angles 
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lop  and  bottom,  and  are  secured  to  the 
center  sills  by  angles.  On  the  top  of  each 
diaphragm,  riveted  to  the  angles,  is  a  Vi-ln- 
X  loin,  plate  extending  the  width  of  the 
car.  while  5/l(i-in.  x  18-in.  plates  are  used 
over  the  body  bolsters.  The  end  sills  are 
made  from  Vi-i"-  plates  flanged  at  top  and 
bottom,  with  a  reinforcing  casting  around 
the  coupler. 

The  side  stakes  are  placed  inside. 
They  are  made  of  Vi-in.  steel,  bent  to  angle 
section,  and  increase  from  a  top  width  of 
2%  in.  to  a  bottom  width  of  7  in.  where 
they  are  riveted   to  the  diaphragms.     The 


/fa//'  Secfior?  /I- A.  /ia/f  Sec/i'on  B-B. 

Half   Cross-Sections. 

top  plate  of  the  body  bolsters  is  secured' 
to  the  side  stakes  by  special  bent  plates, 
as  shown  by  the  drawings.  The  end 
stakes  are  3y2-in.  x  3%-in.  x  %-ia.  T- 
beams  for  greater  strength,  which  are  riv- 
eted to  the  end  sills.  Running  around  the- 
tops  of  the  side  and  end  boards  and  form- 
ing a  protection  therefor  is  a  2%-in.  x  2%- 
in.  X  14-in.  angle,  which  is  riveted  to  the 
side  and  end  stakes.  At  the  corners  an  ad- 
ditional angle  is  used  on  the  inside,  with 
the  usual  outside  corner  hand. 

Each  set  of  four  doors  is  operated  by 
a  2-in.  longtitudinal  shaft,  bent  at  several 
points,  as  shown  by  the  drawings,  to  form 


Jk''H''l'ree-' 


/ia/f  Ot//£/c/e  £nt^  F/eyt7fion      /ta/f  /ns/c/e  £/svat/o/7. 

Half  End   Elevations. 

cranks  and  also  to  clear  the  bell-cranks, 
the  upper  ends  of  which  are  joined  to  the 
shaft  by  short  pieces  about  6  in.  long,  rig- 
idly secured  to  the  shaft.  The  lower  end 
of  the  bell-crank  is  connected  to  a  push 
arm,  the  opposite  end  of  which  is  joined  to 
a  short  shaft  near  the  outer  edge  of  tlie 
door.  This  shaft  has  a  small  wheel  on  each 
end  which  runs  on  the  hottom  angle  of 
the  adjacent  diaphragm,  and  also  two 
small  wheels  at  intermediate  points  on 
which  the  door  bears.  Adjacent  bell-cranks 
on  opposite  sides  of  a  diaphragm  are 
mounted     on     a     short     shaft     extending; 
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through  the  diaphragm  and  having  its  bearing  in  a  small  malleable 
casting  secured  to  the  diaphragm  and  also  furnishing  the  bearing 
for  the  main  shaft.  The  outer  ends  of  the  bell-crank  shaft  are 
steadied  by  short  pieces  riveted  to  the  adjacent  center  sill.  « 

Each  set  of  doors  is  operated  by  a  ratchet  lever  at  the  end 
of  the  car.  The  ratchet  wheel  has  a  compound  pawl  and  an  addi- 
tional pawl  above.  When  it  is  desired  to  open  the  doors  the  top 
pawl  is  thrown  up  out  of  position.  The  top  portion  of  tha  com- 
pound pawl  being  heavier  than  the  bottom,  throws  the  latter  into 
service,  and  a  slight  pressure  downward  on  the  ratchet  lever  starts 
the  doors,  which  drop  open.  The  cranked  portion  of  the  shaft 
rotates  to  the  left  through  about  200  deg.,  its  position  and  those 
of  the  bell-crank  and  connected  parts  being  indicated  by  the  broken 
lines  in  the  cross-sectional  views.  To  close  the  doors  the  top  pawl 
and  the  upper  part  of  the  compound  pawl  are  dropped  into  position, 
throwing  the  lower  pawl  out  of  service.  The  doors  can  then  be 
closed  with  comparatively  little  effort.  It  will  be  noted  that  the 
relation    of   the   cranks   and   levers    is    such   that   the   push    on   the 


Portable  Air  Compressors  for  the   Panama  Canal. 


The  Panama  Canal  Commission  recently  placed  an  order  witk 
the  Rand  Drill  Company,  of  New  York,  for  two  portable  air  com- 
pressors, which  embody  some  features  of  distinct  novelty.  These 
machines  are  intended  to  operate  pneumatic  tools  in  general  re- 
pair work  in  the  Canal  service.  It  is  also  expected  that  they  will 
be  found  of  great  assistance  in  erecting  the  heavy  machinery  which 
of  necessity  will  be  delivered  in  sections  along  the  line  of  work. 

The  illustrations  give  a  very  good  idea  of  the  arrangement  of 
these  compact  little  plants.  The  prime  mover  is  a  IG-h.p.  gasoline 
engine.  It  is  mounted  on  two  steel  channels,  which  constitute  the 
frame  of  the  truck.  The  engine  shaft  has  at  one  end  a  heavy 
flywheel    4    ft.    8    in.    in    diameter:    at    the   other    end    is   a   driving 


Portable  Air  Compressor  for  Panama. 

doors  is  always  appro.ximately  normal  thereto.  This,  with  the  extra 
leverage  secured  by  the  bell-crank,  makes  the  doors  close  easily. 
All  of  the  doors  open  to  45  deg.  except  over  the  trucks,  where  the 
opening  is  about  30  deg.  The  design  is  controlled  by  the  Enter- 
prise Railway  Equipment  Company,  Chicago. 


Researches  on  the  Purdue  Locomotive. 


Porf.  Goss  has  ready  for  publication  the  manuscript  of  a  book 
which  is  a  compilation  of  the  results  of  the  researches  conducted 
by  the  engineering  laboratory  of  Purdue  University  relative  to  loco- 
motive performance.  Much  of  the  contained  matter  has  already  been 
published  in  the  form  of  papers  read  before  engineering  societies 
and  railroad  clubs  or  contributed  to  the  technical  press.  In  his  hook 
Prof.  Goss  has  correlated  this  matter  in  its  proper  sequence  under 
the  various  principal  headings  into  which  it  should  be  subdivided. 
The  table  of  contents  is  given  below,  from  which  it  will  be  seen  that 
In  collecting  these  data  into  book  form  Prof.  Goss  has  prepared  a 
volume  which  will  be  a  valuable  referenL-e  work  on  this  important 
subject 

1.     Locomotive  Tesiiny. 
I. — The  Development  of  the  Purdue   Testing  Plant. 
II — Uiowth  of  Interest  in  Locomotive  Testing. 
III. — The  Laboratory  Locomotives.  Schenectady  No.  1. 
IV. — Methods  of  Testing  and  Exhibit  of  Data. 

2.     Locomotive  Performance,  a  Typical  Exhibit. 
V. — Locomotive  Performance  at  Different  Speeds  and  Cut  offs. 
3.     The  Boiler. 
VI. — Boiler   Performance. 
VII. — High  Rates  of  Combustion. 
A'lH. — Thick  Firing. 
IX. — Spark  Losses. 
X. — Radiation  Losses. 
XI.— The  Front  End. 
xn. — Superheating  in  the  Smolsebox. 

4^     The  Engines. 
XIII. — Lead  and  Its  Effect  upon  Performance. 
XIV. — Outside  Lap. 
XV. — Inside  Clearance. 

XVI. — Performance  as  Affected  by  the  Valve  Gear. 
XVII. — Action  of  the  Counterbalance. 
XVIII. — Machine  Friction. 

5.  Locomotive  Pcrformanci. 
XIX. — Performance  as  Affected  by  Throttling. 
XX. — High  Steam  Pressures. 

XXI. — Performance  as  Affected  by  Diameter  of  Drivers. 
XXII. — Atmospheric  Resistance  to  the  Motion  of  a  Railway  Train. 
XXIII. — A  Generalization  Concerning  Locomotive  Performance. 


End  View. 

gear  fitted  with  a  friction  clutch.  Below  and  at  one  side  of  the 
engine  a  small  Rand  single  stage  air  compressor  is  mounted, 
fitted  with  the  usual  mechanical  intake  and  automatic  discharge 
air  valves.  The  crank  gear  of  the  compressor  meshes  directly 
with  the  driving  gear  of  the  engine  and  a  valve  rod  operates  the 
air  valve  gear  by  means  of  a  back  crank.  The  engine  is  started 
unloaded,  with  the  friction  clutch  free.  When  full  speed  is  at- 
tained, the  clutch  is  thrown  In  and  the  load  on  the  air  compressor 
assumed.  Gearing  is  such  as  to  give  the  compressor  a  speed  of 
150  r.  p.  m.,  at  which  the  displacement  of  the  compressing  cylinder 
is  60  cu.  ft.  of  free  air  per  min..  which  Is  delivered  at  a  pressure 
of  100  lbs. 

A  novel  feature  of  this  equipment  is  the  method  of  cooling  cir- 
culating water  for  the  engine  and  compressor  cylinders.  While 
provision  Is  made  for  connection  with  an  outside  source  of  water 
wherever  available,  it  has  also  been  arranged  for  the  machine  to 
carry  its  own  water  supply.  A  rectangular  open  tank  holding  about 
100  gallons  of  water  is  mounted  on  the  truck  in  front  of  the  engine. 
A  small  pump  driven  from  the  engine  shaft  draws  water  from  this 
tank  and  eirctilates  it  through  the  cylinders  of  the  engine  and 
compressor.  This  water,  heated  by  contact  with  the  cylinder  walls, 
flows  upward  to  a  perforated  pipe  elevated  above  the  supply  tank. 
It  Is  here  discharged  through  a  series  of  fine  holes  and  flows  down- 
ward over  a  sheet  of  burlap  to  the  tank  below,  being  cooled  by 
evaporation  by  exposure  on  a  thin  sheet  to  the  open  air.  An  air 
receiver  IS  in.  by  4  ft.  6  In.  is  suspended  beneath  the  truck  and  be- 
tween the  axles.  A  gasoline  tank  with  a  capacity  of  about  30 
gallons  is  hung  from  the  truck  In  the  rear.  The  entire  machine 
runs  on  steel  wheels.  The  total  weight  of  this  compressor  outfit 
is  8,500  lbs.    It  has  a  wheel  base  7  ft.  long,  with  a  tread  of  5  ft. 


The  New  York  State  Barge  Canal. 


A  general  description  of  the  proposed  barge  canal  across  the 
State  of  New  York  was  printed  in  the  Railroad  Gazette  of  April 
8,  1904.  Since  this  description  was  printed  a  few  changes  have 
been  made  in  the  plans,  such  as  widening  the  locks  and  altering 
locations  in  order  to  eliminate  as  many  railroad  crossings  as  pos- 
sible. An  important  change  in  location  which  eliminates  two  grade 
crossings  on  the  New  York  Central  &  Hudson  River  Railroad  was 
made  at  Rome.  Here,  instead  of  taking  the  course  originally  pro- 
posed, the  canal  passes  through   Utica  toward  Rome  on   the  north 
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of  the'  New  York  Central.  It  leaves  the  river  fiats  east  of  the 
Rome  Locomotive  Works  and  passes  to  the  north,  where  it  enters 
the  Mohawk  river.  The  route  then  passes  along  the  Mohawk  river 
to  a  junction  with  the  present  Black  river  canal  and  down  that 
canal  to  the  present  Erie  canal  through  Rome.  As  already  stated 
in  the  Railroad  Gazette,  work  on  the  canal  is  done  under  the  direc- 
tion of  State  Engineer  Henry  A.  Van  Alstyne  and  Superintendent 
of  Public  Works  N.  V.  V.  Franchot.  The  work  in  the  State  Engi- 
neering department  is  under  the  direction  of  Henry.  C.  Allen,  Special 
Deputy  State  Engineer,  and  W.  B.  Landreth,  Special  Resident  Engi- 
neer. All  engineering  questions  are  passed  upon  by  an  advisory 
koard   of   consulting   engineers,    composed    as    follows:      Edward    A. 


Bond.  Chairman:  W.  A.  Brackenridge.  E.  L.  Corihell,  Colonel 
Thomas  W.  Symonds,  U.  S.  A.,  and  Chief  Engineer  A.  B.  Fry. 
Work  is  under  construction  on  six  contracts,  as  follows:  Contract 
No.  1,  Hudson  river  work  at  Fort  Miller,  contractor  Lindon  W. 
Bates,  contract  price  $605,000:  contract  No.  2,  two  locks  34~tt.  lift 
each,  with  the  connecting  canals  at  Waterford,  N.  Y.,  contractor 
the  Ferguson  Contracting  Comp.iny.  contractor's  bid  $852,300;  con- 
tract No.  3  land  line  and  one  loik  at  Fort  Miller,  contractor  Sund- 
strom  &  Stratton.  contractor's  hid  $670,500;  contract  No.  4,  five 
miles  of  canal  at  the  east  end  of  Oneida  Lake,  contractor  Lindon 
W.  Bates,  contractor's  bid  $727,000:  contract  No.  5,  river  work  on 
the  Seneca  river  near  the  Montezuma  Marshes,  contractor  Lindon 
W.  Bates,  contractor's  bid  $382,000;  contract  No.  6.  five  mile.s  of 
heavy  rock  work  in  the  western  city  limits  of  Rochester,  contractor 
F.  A.  Maselli  &  Company,  contractor's  bid  $1,006,000.  Work  is 
progressing  under  these  contracts  and  surveys  have  been  completed 
tor  detail  plans  on  about  300  miles  of  canal.  Contract  plans  will 
.soon  be  submitted  for  bids  for  three  additional  locks  in  the  vicinity 
of  Waterford  and  two  dams  and  two  locks  on  the  Oswego  river 
ai  Fulton.  It  is  expected  that  plans  will  be  completed  by  April 
1st  for  at  least  40  million  dollars'  worth  of  work.  The  legislature 
has  already  appropriated  $10,000,000.  This  will  pay  for  the  con- 
tracts let,  with  something  to  spare.  The  state  will  be  asked  for 
another  appropriation  of  from  30  to  40  millions  very  shortly.  At 
the  present  time,  there  are  about  350  engineers  of  various  grades 
at  work  on  the  canal. 

Thus  far,  the  work  contracted  for  has  been  let  at  about  IT 
per  cent,  under  the  engineers'  estimates.  Recently  the  canal  author- 
ities have  decided  to  make  all  locks  45  ft.  wide  in  the  clear  in- 
stead of  28  ft.  wide  as  called  for  in  the  original  plans.  Because 
of  the  changes  in  location  and  plans,  it  is  found  that  the  extra 
expense  incurred  by  larger  locks  will  not  increase  the  estimated 
final  cost.  The  accompanying  illustration  shows  the  general  de- 
sign of  the  locks,  of  which  about  52  in  all  will  be  used.  It  is  esti- 
mated they   will   cost  about   $200,000   apiece.     The   total   length   of 
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Cross-Sections  of  Canal   Lock. 

the  canal  is  440  miles,  and  it  is  expected  that  it  will  be  completed 
in  about  seven  years. 

The  following  table  comparing  the  principal  quantities  used  in 
the  estimates  for  the  state  barge  canal  and  those  for  the  Panama 
canal,  is  of  interest  at  this  time.  The  quantities  used  on  the  Panama 
canal  are  those  given  in  Professor  Burr's  "Ancient  and  Modern 
Engineering  and  Isthmian  Canal,"  page  458. 

I  rincipul   (JumitilUn   of   111,    Estimates  for  the  Xew   York  State  Barge  Canal 
(iiiil  tlie  Panama  Canal. 

— Quantities. - 


Items. 

liredgliig   

Iiry  earth  

.Soft  rock    

Hard  rock 

Rock  under  water 

Embankment  and   backtilllng 


Barge  canal. 

57,676.756  cu.  yds 

54,286,888 

7.6.35,974 

387,820 

2,762,963 

9,455,408 


Panama  Canal. 
27.659,540  cu.  yds. 
14,386,954 
39,893.235 

8.806,340 

4,891,667 

1,802,753 


Totals     132,225,809  cu.  yds." 

3,243,105  cu.  yds. 


Concrete f . 

Granite     

Iron  and  steel 

Excavation  in  cofferdam   . 

I'neumatic  work   

Other  items. 
Excavation  of  structures. 

Puddle  

JSawn  timber    

liound  spruce  timber  . .  .  . 

t)ak  piling 

Itiprap   


164.962,620  Ibs.t 
428,666  cu.  yds.' 


97,440.489  cu.  .vds. 
3,762,175  cu.  yds. 
13.820 
65,248,900  lbs. 

7,260  cu.  .Yds. 
108,410 


274,912  cu.  yds. 
2,243.933 
93,756.000  ft.B.M.' 
4.176.000  lln.  ft. 

53.600     " 
1,628,967  cu.  yds. 


•Does  not  include  work  for  dams,  bridges,  highway,  railway,  and  streajn 
changes  and  some  other  small  items. 

tin   bridges  only.    

Disastrous  Collision  at  Rock    Springs,  Wyoming. 


On  the  morning  of  Decemlser  7  a  butting  collision  between 
t'nion  Pacific  eastbound  passenger  train  No.  2  and  a  westbound 
freight  train,  five  miles  west  of  Rock  Springs,  Wyo.,  wrecked  both 
engines  and  destroyed  a  mail  car,  a  dining  car  and  one  other  car 
of  the  passenger  train,  and  the  wreck  took  fire  and  was  mostly" 
burnt  up.  The  freight  train  had  received  an  order  to  wait  at 
.\hsay  for  four  eastbound  passenger  trains  but  waited  for  only 
three.  Nine  trainmen  were  killed  and  eight  passengers  and  11 
employees  were  injured.  The  killed  included  the  engineman  of  the 
freight,  one  brakeman,  three  cooks,  the  electrician,  his  assistant 
and  two  mail  clerks. 
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Plans  for  the  United  Engineering  Building. 


The  committee  of  the  United  Engineering  Society,  appointed 
to  supervise  the  preparation  of  plans  for  the  new  Engineering  Build- 
ing in  New  York  to  be  built  by  Mr.  Andrew  Carnegie  for  the  joint 
use  of  the  American  Institute  of  Electrical  Engineers,  American 
Society  of  Mechanical  Engineers,  American  Institute  of  Mining 
Engineers  and  the  Engineers  Club,  has  prepared  a  report  outlining 
the  accepted  plans.  In  the  public  competition  instituted  by  this 
committee  26  sets  of  plans  for  the  building  were  subnlitted.  Prom 
among  the  competitors  the  committee  selected  Hale  &  Rogers  and 
Henry  G.  Morse  as  Associate  Architects  for  the  three  engineering 
societies,  and  Whitfield  &  King  as  architects  for  the  Engineers 
Club. 

The  frontage  of  the  Engineering  Building  on  39th  street  be- 
tween Fifth  and  Sixth  avenues  is  125  ft.  and  the  lot  is  100  ft. 
deep.  The  building  law  of  the  city  of  New  York  requires  that  a 
building  shall  occupy  only  So  per  cent,  of  the  lot  area.  Advantage 
was  taken  of  this  requirement  to  have  space  on  all  sides  of  the 
building,  thus  giving  the  building  a  monumental  appearance.  The 
building  utilizes  115  ft.  of  the  125-ft.  front,  and  90  ft.  of  the  100-ft. 
depth. 

The  Engineering  Building  must  meet  requirements  in  five  direc- 
tions: 

1.  It  must  serve  the  convenience  of  each  of  the  three  indi- 
vidual societies.  This  has  been  secured  by  the  proposed  arrange- 
ment of  society  office  floors,  each  society  having  one  whole  floor 
for  its  use.  The  working  offices  of  the  representatives  of  the  society, 
tie  reception  room,  board  and  committee  rooms,  important  ele- 
ments of  the  life  of  the  society,  are  on  the  desirable  south  front 
and  have  windows  which  look  to  the  eastward. 

2.  The  building  must  supply  to  the  three  National  Societies 
and  also  to  such  other  organizations  as  may  be  invited  to  par- 
ticipate in  its  benefits  as  associates,  such  meeting  rooms  and  audi- 
toriums as  will  be  required  for  the  annual  meetings,  the  public 
reading  and  discussion  of  papers,  and  for  scientific  lectures  and 
demonstrations.  In  view  of  the  number  of  participant  societies 
ior  which  provision  has  been  made,  the  committee  has  arranged 
for  a  number  of  assembly  rooms  suitable  for  various  uses.  One 
■of  these,  primarily  designed  for  the  National  Societies'  meetings  and 
for  those  of  other  large  bodies,  has  been  made  to  accommodate 
1,000  persons.  This  limit  is  set  as  being  as  large  a  number  as 
•can  be  expected  to  hear  clearly  the  voice  of  a  speaker.  The  loca- 
tion of  this  large  auditorium  is  on  the  first  floor  above  the  street, 
so  as  to  make  elevator  service  for  it  unnecessary.  A  large  foyer 
and  generous  corridors  give  ample  space  for  withdrawal  from  the 
large  assembly  hall.  Ample  provision  for  exit  also  at  the  four 
corners  of  this  floor  is  a  desirable  provision  for  safety.  To  enable 
auditors  in  the  back  of  the  auditorium  to  see  clearly  such  diagrams 
and  illustrations  as  may  be  on  the  stage  the  seats  are  arranged 
on  a  grade  conforming  to  best  modern  practice  in  theatres.  This 
parterre  arrangement  enables  coat-rooms  to  be  provided,  opening 
from  the  outer  corridors,  and  special  consideration  has  been  given 
to  secure  rapid  service  with  large  numbers  in  attendance.  The 
large  auditorium  floor  is  reached  from  the  great  central  rotunda 
on  the  street  floor  by  generous  stairways,  and  it  can  also  be  reached 
from  carriages  entering  the  driveway  and  moving  continuously 
as  they  receive  or  discharge  their  passengers.  The  room  for  pre- 
paring apparatus  and  exhibits  for  the  stage  is  conveniently  served 
by  a  large  freight  elevator,  so  that  heavy  machinery  and  apparatus 
can  be  easily  handled.  On  the  floor  above  the  large  auditorium  are 
two  assembly  rooms  occupying  the  principal  portion  of  the  area. 
These  assembly  rooms  may  be  used  independently  for  lecture  pur- 
poses, or  one  may  be  made  auxiliary  to  the  other,  and  used  as  a 
foyer  or  conversation  loom.  The  two  small  rooms  adjoining 
may  be  used  in  common  when  desired,  as.  for  instance,  for  pur- 
poses of  general  reception  or  conversazione.  Auxiliary  smaller 
rooms  on  this  floor  are  provided,  and  provision  is  made  for  the 
service  necessary  for  light  refreshments  or  luncheon.  On  the  floor 
above  a  number  of  small  lecture  halls  are  provided  suitable  for 
ordinary  meetings  of  scientific  and  engineering  societies,  and  for 
meeting  of  sections  at  the  time  of  general  conventions  of  national 
organizations.  It  is  expected  that  there  will  be  a  great  demand, 
especially  for  the  small  meeting  rooms,  for  scientific  purposes. 
They  will  be  supplied  with  electric  current,  with  compressed  air 
and  with  gas  and  water.  The  meeting  rooms  of  all  sizes  will  be 
fitted  for  the  use  of  the  projection  lantern,  and  will  be  unique  in 
their  completeness  for  the  purposes  for  which  they  are  intended. 
The  board  rooms  of  the  society  floors  will  be  large  enoiigh  for  hold- 
ing small  professional  meetings  when  occasion  ma.v  require. 

3.  In  the  planning  of  the  building  provision  has  been  made 
on  the  two  upper  floors  for  the  libraries  of  the  various  societies. 
The  entire  top  floor  is  to  be  devoted  to  reading  and  reference 
rooms,  to  working  alcoves,  to  rooms  for  photographic  reproduction, 
and  for  drawing  and  similar  library  work.  The  roof  will  be  specially 
constructed  to  secure  the  best  illumination.  The  location  of  the 
reading  rooms  at  the  top  of  the  building  will  be  quiet,   cool,  airy. 


and    free    from   dust.     The   floor   below    the    library    reading  'rooms 
will  be  devoted  to  the  book  stacks. 

4.  The  building  is  also  to  furnish  office  accommodation  tor 
a  large  and  continually  increasing  number  of  societies  which  have 
engineering  or  some  other  department  of  science  as  their  principal 
object;  such  are,  for  example,  the  New  York  Electrical  Society, 
Society  of  Naval  Architects  and  Marine  Engineers.  Heating  and 
Ventilating  Engineers.  American  Gas  Light  Association.  National 
Electric  Light  Association.  Society  of  Chemical  Engineers,  Associa- 
tion of  Edison  Illuminating  Companies,  and  many  others.  For 
these  organizations  the  building  will  offer  office  areas  of  varying 
sizes,  whose  arrangements  will  be  adjusted  to  the  requirements 
of  such  participants.  Such  participants  will  have  use  of  the  audi- 
toriums of  the  desired  size. 

5.  By  means  of  the  driveway  extending  completely  around  the 
building  access  is  had  on  the  street  level  and  under  cover  to  the 
freight  elevator,  both  for  boxes  of  books  and  for  other  merchandise 
moving  inward  and  for  mail-sacks  moving  outward.  This  driveway 
also  serves  for  carriage  access  to  the  auditorium  and  passenger 
elevators.  It  gives  facility  for  unloading  by  gravity  to  the  coal 
pockets  of  the  heating  plant  without  handling.  The  general  con- 
venience of  the  building  is  also  served  by  the  receiving  and  shipping 


The  New  United  Engineering  Buidling. 

office  ^t  the  rear,  through  which  all  goods  in  and  out  will  be  handled. 
There  is  also  the  bureau  of  information,  at  the  right  of  the  main 
entrance,  where  general  questions  can  be  answered,  visitors  directed, 
and  some  routine  business  transacted.  This  office  will  also  be  a 
suitable  location  for  the  telephone  exchange,  the  telegraph  and  the 
sub-postoffiee. 

By  a  business  arrangement  formed  under  legal  advice  and  form- 
ing part  of  the  deed  to  the  property  to  the  east  of  the  building, 
a  restriction  has  been  placed  which  prevents  the  erection  on  that 
lot  of  a  building  more  than  60  ft.  high.  This  restriction  runs  with 
the  land  and  secures  light  and  air  for  the  building  on  its  eastern 
front  above  the  third  floor.  The  west  wall  is  built  10  ft,  within 
the  property  line,  so  that  openings  for  light  and  air  should  always 
be  left  on  that  side  and  on  the  rear,  even  if  high  buildings  should 
be  hereafter  built  on  adjoining  property  to  the  west  and  the  north. 
The  committee  contemplates  finishing  the  building  on  all  four  sides 
and  not  merely  on  the  south  facade,  in  order  that  its  monumental 
character  may  be  seen  and  recognized  from  every  point  of  view. 

The  contract  for  construction  was  signed  in  July,  the  excava- 
tion for  the  foundations  was  started  at  once,  and  the  work  of  con- 
struction has  now  commenced.  The  contract  limit  is  15  months  to 
date  of  expected  completion. 
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Some    New    Inter-Pole    Variable    Speed    Motors. 


Consolidation   Locomotive  for  the  Baltimore  &  Ohio  Railroad. 


The  Electro  Dynamic  Company.  Bayonue,  N.  J.,  has  recently 
delivered  to  the  Philadelphia  Rapid  Transit  Company  a  number 
of  large  inter-pole  variable  speed  motors.  They  are  for  a  57o-VQlt 
circuit  and  have  each  a  capacity  of  120  h.p.  at  525  to  800  r.p.m. 
They  are  six-pole  machines,  fitted  with  a  small  inter-pole  between 
each  of  the  main  poles,  as  shown  in  the  accompanying  illustration. 
The  general  design  is  similar  to  the  four-pole  machines  which  were 
described  and  illustrated  in  detail  in  the  Railroad  Gazette  of  March 
3,  1905.  The  variation  in  speed  in  this  type  of  motor  is  produced  by 
changing  the  strength  of  the  shunt  field.  They  operate  at  all  loads 
and  speeds  within  the  range  given  absolutely  without  sparking.  The 
small  inter-poles  always  give  the  proper  fringe  for  commutation, 
as  it  increases  with  the  load.  In  this  respect  the  inter-pole  motor 
is  quite  different  from  the  motor  of  usual  design,  where  the  fringe 


In  the  issue  of  Dec.  1  a  brief  description  with  an  illustration 
was  published  of  the  heavy  consolidation  locomotives  that  the  Amer- 
ican Locomotive  Co.  has  delivered  to  the  Baltimore  &  Ohio.  Since 
the  above  date  fui'ther  particulars  of  considerable  interest  have 
been  received  regarding  these  engines.  The  tractive  power,  as  al- 
ready stated,  is  41.100  lbs.,  and  as  they  are  intended  for  heavy  service 
great  pains  were  taken  in  the  working  up  of  the  design.  The 
fundamentals  that  were  laid  down  at  the  start  were  that  the  first 
cost  should  be  as  reasonable  as  possible  and  not  be  enhanced  by 
extra  or  unnecessary  work,  while  the  efficiency  for  the  service  to 
be  performed  should  be  kept  at  a  maximum.  Then,  that  the  ad- 
hesive weight  should  be  all  that  the  strength  of  the  track  and 
the  clearances  would  allow.  With  these  points  carried  into  effect 
it  is  expected  that  the  machines  will  handle  the  heaviest  gross  ton- 
nage that  it  is  practicable  to  haul,  at  the  highest  speeds.  Of  course, 
in  all  this,  the  economy  of  fuel  and  maintenance  was  kept  in  mind, 
the  latter  involving  the  use  of  the  fewest  number  of  parts.  In 
short,  the  design  had  to  be  that  of  a  freight  locomotive,  adapted 


A   120-h.p.   Inter-Pole,   Variable  Speed   Motor  for  the   Philadelphia     Inter-Pole,   Variable  Speed,  Vertical   Motors   Made  by  the   Electro- 
Rapid   Transit  Company.  Dynamic  Co. 


of  the  main  poles  for  a  given  setting  of  the  brushes  is  correct  for 
one  load  only,  and  also  in  one  direction  of  rotation  only.  With 
the  inter-pole  construction  no  change  is  required  for  the  different 
loads,  or  for  change  of  direction  of  rotation. 

In  the  efficiency  curves  shown  it  will  be  noticed  that  at  the 
high  speed  the  efficiency  is  higher  than  it  is  at  low  speed.  This 
is  due  to  the  fact  that  at  high  speed  the  shunt  field  loss  is  materially 
reduced,  and  also  the  losses  due  to  hysterisis.  eddy  currents  and 
friction.  In  general  the  losses  due  to  hysterisis,  eddy  currents  and 
friction  are  measured  together,  and  although  the  friction  loss  is 
higher  at  the  high  speed,  the  total  of  the  three  losses  is  considerably 
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Efficiency  Curves  of   120   h.   p.   Inter-Pole   Variable  Speed    Motor. 

less  at  the  high  speed  than  at  the  low  speed.  If  the  machines  had 
been  fitted  with  ring  oil  bearings  instead  of  ball  bearings,  the  in- 
creased friction  loss  at  high  speeds  would  have  considerably  lowered 
the  efficiency  curve.  It  will  be  noticed  also  that  the  efficiency  for 
light  load  is  very  high,  showing  over  SO  per  cent,  for  quarter  load. 
In  consequence  the  motors  show  unusually  high  efficiency  for  the 
average  loads  required  in  actual  service. 

The  Electro  Dynamic  Company  also  has  under  construction  a 
number  of  vertical'  motors,  a  few  of  which  are  illustrated  herewith. 
The  smaller  size  now  under  construction  is  for  50  h.p.  at  400  to 
750  r.p.m.,  and  the  larger  size  is  for  100  h.p.  at  400  to  750  r.p.m.. 
all  for  220-volt  circuits.  The  motors  are  similar  to  the  horizontal 
motors  except  that  in  addition  to  the  ball-bearings  for  the  radial 
thrust  there  is  a  ball-bearing  for  taking  the  vertical  load. 


to  hauling  a  heavy  tonnage  over  a  road  both  level  and  mountainous 
and  of  varying  degrees  of  curvature. 

The  boiler  is  of  simple  design,  and  arranged  for  a  very  tree 
circulation  of  the  water.  For  this  purpose  the  throat  sheet  has 
a  rapid  slope  to  the  front,  widening  from  414  in.  at  the  mudring 
to  7  in.  at  the  bottom  of  the  shell.  In  the  same  way,  the  water 
legs  widen  from  414  in.  to  6  in.  The  inward  slope  of  both  sheets 
gives  the  steam  an  opportunity  to  free  itself  from  the  surface  on 
which  it  is  formed.  The  door  opening  is  made  by  fianging  the 
two  sheets  and  using  a  supplementary  sheet  ring  in  addition  to 
the  heavy  stiffening  ring  to  which  the  door  and  its  fastenings  are 
attached. 

The  grate  is  made  in  one  plane,  dropping  10  in.  from  the  back 
to  the  front  in  its  length  of  9  ft.  1  in.  The  fuel  used  will  be  either 
gas  or  soft,  run-of-mine,  bituminous  coal.  The  rigid  wheel  base 
was  made  as  short  as  would  be  consistent  with  the  number  and 
diameter  of  wheels  used.  It  is  16  ft.  8  in.,  and  the  wheels  are  60  in. 
outside  the  tread. 

Bushings  have  been  applied  to  the  new  cylinders  in  order  to 
secure  a  good  wearing  metal  for  the  pistons.  This  makes  it  pos- 
sible to  insure  strong  walls  for  the  shell  of  the  cylinder  itself 
as  well  as  for  the  saddle.  The  castings  of  the  half  saddle  extend 
down  to  a  level  with  the  center  of  the  cylinder  and  are  provided 
with  front  and  back  flanges  to  which  staggered  bolts  are  fitted. 

The  frames  have  a  strong  section  due  to  the  ample  dimen- 
sions of  width  and  depth;  these  measurements  at  the  pedestals 
being  5  in.  and  6  in.  respectively.  The  driver  brake  is  arranged 
with  the  shoes  applied  to  the  front  of  the  wheels  in  the  usual 
manner,  and  with  the  push-down  type  of  driver  brake  cylinder, 
having  the  cranks  and  connections  so  placed  as  to  be  readily  accessi- 
ble for  repairs,  cleaning  and  adjustment. 

There  are  two  air  storage  reservoirs  suspended  from  the  run- 
ning board  on  either  side  and  having  a  combined  capacity  of  60.000 
cu.  in.  It  is  expected  that  this  in  connection  with  an  11-in.  air  puinp 
should  be  able  to  give  ample  means  for  properly  handling  the 
longest  trains  down  the  grades  of  the  mountains.  The  main  and 
side  rods  have  been  made  of  a  hea^T  section  around  the  brasses, 
knuckle  joint  pin  and  other  openings. 

The  crosshead  is  designed  so  that  the  vertical  wear  may  be 
taken  up  without  disturbing  the  alinement  of  the  guides.     In  this 
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connection,  attention  is  called  to  the  fact  that  the  piston  rods  and 
guides  are  so  disposed  that  the  metallic  packing  can  be  applied 
when  the  crank-pins  are  on  the  front  dead  center,  and  the  piston 
packing  rings  can  be  applied  without  disconnecting  the  piston  from 
the  crosshead. 

Brass  is  used  for  the  eccentric  straps  and  for  the  shoes  and 
wedges  in  connection  with  the  cast-steel  driving  boxes.  The  Wal- 
schaert  valve  gear  having  proved  so  satisfactory  in  the  case  of 
the  heavy  Mallet  compound  No.  2,400,  it  has  been  applied  to  five 
of  these  engines  for  the  purpose  of  making  a  comparison  and 
securing  data  upon  which  to  base  a  decision  as  to  the  advisability 
of  using  it  instead  of  the  Stephenson  gear  on  future  equipment. 
The  cab  is  large,  roomy  and  convenient,  special  attention  having 
been  paid  to  the  matter  of  ventilation   for   tunnel  service. 

The  tender  underframe  is  of  deep  channels,  with  the  cistern 
equipped  with  collision  angles  and  iron  coal  gates,  so  as  to  re- 
duce the  liability  of  the  tank  or  coal  being  forced  ahead  over  the 
tender-frame  in  the  case  of  an  accident.  The  cistern  is  formed 
with  a  deep  water  bottom  extending  to  the  front  end  of  the  frame 
in  order  that  an  ample  proportion  of  weight  may  be  maintained 
over  the  front  tender  trucks  at  all  times.  The  floor  has  also  been 
so  arranged  that  all  coal  will  be  brought  down  by  gravity  to  a 
point  as  near  the  coal  gates  as  possible. 

A  first  sample  locomotive  was  built  in  advance  of  the  regular 
order  and  was  put  into  service  in  August  last.  This  gave  an 
opportunity  for  examination  and  discussion  by  the  three  commit- 
tees mentioned  in  the  previous  article,  as  well  as  to  make  a  prac- 
tical demonstration  of  the  machine  in  service  so  that  any  minor 
changes  that  might  be  suggested  could  be  made. 

The  reports  made  by  these  committees  contained  many  valuable 
suggestions,  which,  coming  from  the  people  who  will  be  in  direct 
charge  of  the  maintenance  and  operation  of  the  locomotives  over 
level  and  mountainous  divisions,  have  been  of  considerable  benefit 
in  producing  a  design  that  the  motive  power  people  feel  will  give 
the  most  satisfactory  general  results. 

It  is  felt  that  this  method  of  producing  locomotive  equipment 
by  a  combination  of  .drawing  office  and  practical  shop  and  operating 
knowledge  of  locomotive  design  and  construction  will  result  to  the 
best  advantage. 

In  deciding  upon  types  of  new  locomotives  to  be  built  and 
in  designing,  only  those  of  maximum  power  have  been  considered. 
and  the  fewest  number  of  standard  types  adapted  to  the  present 
and  future  needs  of  the  different  service  and  to  meet  the  con- 
templated physical  improvements  of  the  property  decided  upon. 
With  the  above  in  mind,  it  was  decided  to  classify  the  250  locomo- 
tives that  have  been  placed  in  this  order  into  three  groups,  five 
being  a  switching  type  for  special  service,  35  a  Pacific  type  for 
passenger  and  fast  freight  service,  and  210  of  the  consolidation  type 
for  slow  and  fast  freight   service. 

As  the  principal  work  to  be  accomplished  by  a  railroad  is  the 
movement  of  its  trains  from  one  terminal  to  another  on  time,  it 
is  thought  that  the  monthly  mileage  that  can  be  derived  from  any 
class  of  properly  designed,  constructed  and  maintained  motive  power 
is  limited  only  by  terminal  delay  and  the  despatch  with  which 
it  can  be  handled  over  a  division,  even  though  the  speed,  grade  and 
curvature  are  factors  that  may  largely  control  the  loading  of  the 
locomotives,  as  well  as  the  cost  for  their  operation. 

With  the  demand  for  faster  schedules,  the  general  tendency 
and  more  desirable  practice  has  been  followed  of  increasiug  the 
diameter  of  the  driver  wheels  and  the  length  of  the  stroke,  which, 
combined  with  a  proportionately  reduced  diameter  of  cylinder,  re- 
sults in  less  liability  for  wear  and  tear  on  the  track  and  loco- 
motives, and  decreased  operating  expense  due  to  less  revolutions 
per  coupled  wheel  per  mile,  and  a  material  gain  in  reduced  boiler 
and  machinery  stresses. 

The  demand  for  great  locomotive  tractive  power  in  one  unit 
has  frequently  resulted  in  the  use  of  extreme  diameters  of  cylinders, 
reduced  spread  of  frames,  increased  distance  between  centers  of 
cylinders  and  greater  length  of  rigid  wheel  base,  which  proportions 
have  transmitted  stresses  to  the  cylinders  and  connecting  frames, 
that  have  resulted  in  a  large  number  of  breakages  of  these  parts. 

Furthermore,  the  failure  of  the  higher  steam  pressures  to  pro- 
duce efficient  and  economical  results,  in  mauy  modern  locomotives, 
has  frequently  been  due  to  defective  boiler,  cylinder,  frame  and 
motion  gear  design  and  construction;  excess  weight  and  inferior 
quality  of  material  applied  to  frictional  parts;  neglect  in  the  de- 
tails of  design;  inadequate  provision  for  drifting  and  condensation; 
priming,  method  for  lubrication,  etc. 

It  was,  therefore,  kept  well  in  mind  that  when  the  steam  pres- 
sure is  not  maintained,  a  locomotive  cannot  develop  its  working 
power,  and  that  the  modern  type  is  under  the  further  disadvantage 
of  having  to  haul  an  increased  dead  weight,  especially  on  mountain 
grades.  Therefore,  by  combining  in  the  new  construction  features 
that  have  been  found  in  practical  experience  to  have  met  local 
conditions,  and  by  the  elimination  of  personal  preferences,  it  is 
believed  that  a  plain,  simple,  practical  design  and  construction, 
and  one  that  will  give  satisfactory  results,  has  been  obtained. 


The  following  are  a  few  of  the  principal  dimensions  of  these 
engines: 

Cylinder,    diameter    2"'  in 

Piston,  stiolie   .............'.'."  30   • 

Tractive   power    41,100  lb~ 

\\  eight  in  working  older   2OS.0OO     ■ 

on  driving  wheels   18.5,900    •' 

"         of  engine  and  tender  in  working  order 345,900     • 

»  heel  base,   total  of  engine   25  f t.  7  iu . 

driving  wheel    16  "  8   " 

engine  and  teiider 59  "  S  ■'i 

Heating  surface,   tubes    2,612.80 sq.ft. 

arebox     162.26      " 

total    2,775.06       • 

Grate  area   56.5 

Axles,  main  journals,  length   13  in. 

"  "  "         diameter 10    "" 

truclv  •■  length    .  .  .: 10     " 

"  ■■  '■         diameter 6     ' 

tender        "         length    10   ■ 

diameter 5V4  ' 

Boiler,   type    Straight  ti.|- 

■'       outside  diameter  of  first  ring 74  7-16  in. 

working  pressure   200  lbs. 

fuel  Bituminous  coa  i 

Firebox,  type   Wide,  radial  stav 

length    108 H  in. 

•'  width    75i    ■' 

"         thickness  of  crown,  side  and  back  sheets %    " 

"         thickness  of  tut>e  sheet   %    " 

thickness  of  water  space   4%    • 

Tubes,  material    Charcoal   iron- 
diameter   2^4  in 

length    15  ft  10  •• 

Exhaust  pipe  diameter   5  ',4  and  5%    '" 

Exhaust  pipe,  type  of  nozzle Single 

Piston  rod,  diameter    4  in. 

Stack,  diameter    18   " 

Stack,  height  above  rail  14  ft.  7%    " 

Tank,  capacity,  water   7,000  gals. 

Tank,  capacity,  coal , . . .  12  tons 

Valves,    type    Richardson    balance 

"        travel    6  In. 

steam  lap   114    " 

exhaust  lap %    '~ 

••         lead  in  full  gear   I-I6    '^ 

Wheels,  diameter  of  drivers    60     - 

Wheels,  diameter  of  truck    33    " 

The  engines  are  equipped  with  the  Westinghouse-Americaa 
driver  brake  and  an  11-in.  air  pump,  with  straight  air.  Cast-steel 
Is  used  for  the  driving  boxes,  driving  wheel  centers  and  some  other 
of  the  working  parts. 


1906    M.  C.   B.   and   M.   M.  Convention. 


At  a  meeting  of  the  joint  executive  committees  of  the  Master 
Car  Builders'  and  American  Railway  Master  Mechanics'  Associa- 
tions at  the  Hotel  Manhattan.  New  York  City,  Dec.  11,  it  wae- 
decided  to  hold  the  next  annual  conventions  of  these  Associations 
at  Atlantic  City,  N.  J.  The  Master  Car  Builders'  Association  will 
meet  June  13  to  15  inclusive,  and  the  American  Railway  Master 
Mechanics'  Association  June  18  to  20  inclusive.  No  hotel  will  be 
headquarters.  The  following  hotels,  members  of  an  association  of 
hotels  in  Atlantic  City,  agreed  to  reserve  in  all  2,040  rooms,  with 
825  private  bath  rooms.  The  rates  for  those  who  will  attend  the 
conventions  are   also  listed: 

Rate  of  rooms  by  the  da.v 
Dis-  Total  ^ (American), 

Hotels.  tance*    , — promised —      .—One  person-^/— Two  persons-- 

min.     Rooms.    Eaths.      Single.Double.  Doub!e.Ex.lrge  I'.aths. 
Royal  Palace.    .  .      13  125  60  $3.50     §4.00     $7.00     $8.00  Without 

Ro.val  Palace. .  .  5.00     $6-$7     10  00     12.00  With 

Rudolf    4  310  110  3.50       4.50       6.00       8.00  Without 

Rudolf 5.00       6.00     lO.OO     12.00  With 

St.  Charles 3y,      145  45  3.50       4.50     S6-$9       9.00  Without 

St  Charles .  .  fi.OO     $7-10  $10-14     14.00  With 

Seaside     1  90  25  3.50       4.50       7.00    None.  Without 

Seaside 5.00       6.00     10.00     12.00  With 

Strand   1  135  40  .3.50       5.00       7.0O       8.00  Without 

Strand ..  5.00       7.00     10.00     12.00  With 

Haddon    Hall    .  .        3  75  20  3.50       4.50       6.00    None.   Without 

Haddon    Hall .  .  5.00       6.00     10.00     12.00  With 

Chalfonte    3  100  HO  3.50       4.50       6.00       8.00  Without 

Chalfonte ...  ..         None.       6.00     10.00     12.00  With 

Young's     •       5  150  100  1.50        3.00        Without 

(European  I ...  ..  2.50        ....        3.50       4.00  With 

Windsor     9  110  30  4.00       5.00       &00     10.00  Without 

Windsor ..         None.        6.00     11.00     12.00  With 

Traymore     9  105  35  3.50       7.00       7.00       8.00  Without 

Traymore .  .  5.00     10.00     10.00     12.00  With 

Brlffhtnn     It  25  ..  $4-$6    None.     $8-12    None.   Without 

Brighton $6.50-9    None.  $11-18    None.  Wirh 

.Maiiburough.    ..      12  345  225  4.00       5.00       8.00    None.   Without 

Blenheim . .  6.00       7.00     10.00  $14-20  With 

Dennis     13  150  50       $3.50-4       4.50     $6-$7        8.00  Without 

Dennis .  .  .5.00       7.00     10.00     12.00  With 

Shelburne    13  175  45  3.50       4.50       6.00       8.00  Without 

Shelburne .  .  5.00       6.00       8.00     12.00  With 

♦Distance  from  pier. 

The  exhibits  will  be  placed  on  the  east  side  of  the  big  pier. 
Applications  for  space  should  be  made  to  L.  B.  Sherman,  Secretary 
of  the  Supplymen's  Association,  Old  Colony  Building,  Chicago.  III.. 


Washington  Correspondence. 


W.iSHixGTO.v.  Dec.  12. — Little  progress  has  been  made  during 
the  past  week  in  the  direction  of  preparing  a  railroad  rate  bill.  The- 
Senate  Committee  is  waiting  for  the  publication  of  the  digest  of  the 
testimony  that  was  taken  during  the  hearings  of  last  spring,  and  has. 
not  had  a  meeting  since  last  week.  The  House  Committee  on  Inter- 
state and  Foreign  Commerce  was  appointed  on  Monday  and  met  on. 
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Tuesday,  but  did  not  take  up  the  rate  question,  nor  did  it  adopt  any 
programme  for  its  consideration.  The  question  of  whether  or  not 
the  House  Committee  shall  have  hearings  before  undertaking  to 
report  a  bill  has  not  been  decided.  There  are  three  ntw  members  on 
the  committee:  Messrs.  Gaines,  of  West  Virginia,  Republican;  and 
Bartlett.  of  Georgia,  and  Russell,  of  Texas,  Democrats.  It  may  be 
that  hearings  will  be  considered  necessary  for  the  benefit  of  these 
men,  who  are  not  as  familiar  with  the  subject  as  are  the  men  who 
have  served  on  this  committee  in  former  Congresses. 

Republican  leaders  in  both  houses  are  working  with  the  idea  of 
lining  up  the  members  of  their  party  in  support  of  a  bill  and  putting 
it  through  Congress  as  a  part\'  measure.  This  will  be  a  difficult  task 
on  account  of  the  wide  diffei-ences  of  opinion  at  present  existing 
in  the  party,  and  one  of  the  reasons  for  going  slow  at  the  beginning 
of  the  session  is  that  the  leaders  desire  to  have  their  men  lined 
up  as  well  as  possible  before  too  many  of  them  have  committed 
themselves  positively  for  any  particular  measure.  It  now  seems 
probable  that  if  the  House  Committee  shall  decide  to  give  hearings 
it  may  be  late  in  January  before  a  bill  has  been  reported  to  either 
House. 

It  is  impossible  to  keep  the  subject  entirely  in  the  background, 
however,  and  on  Monday  of  this  week  the  Senate  gave  the  greater 
part  of  the  se.ssion  to  a  railroad  debate.  The  discussion  was  pre- 
cipitated by  the  introduction  of  a  bill  by  Senator  Tillman,  of  South 
Carolina,  one  of  the  Democratic  members  of  the  Committee  on  Inter- 
state Commerce,  which  he  was  allowed  to  explain  before  its  reference 
to  the  Committee..  The  object  of  the  Tillman  bill  Is  to  confer  the 
power  to  makpi  maximum  reasonable  rates  on  the  Interstate  Com- 
merce Commission  in  the  shortest  form  possible.  It  contains  no 
provisions  for  the  judicial  review  of  the  acts  of  the  Commission, 
allowing  the  courts   the  full  power   in  this   respect   that   they   now- 


euces  will  piobably  continue  until  the  end  of  the  debate.  The  attack 
on  the  constitutionality  of  the  measures  proposing  to  give  the  Com- 
mission rate-making  power  was  helped  along  during  the  week  by 
the  filing  with  the  Senate  Committee  of  an  exhaustive  argument 
against  the  constitutionality  of  the  Interstate  Commerce  Commis- 
sion bill  by  Mr.  Walker  D.  Hines,  formerly  Vice-President  of  the 
Louisville  &  Nashville.  J.  c.  w. 


Narrow  Gage  Coal  l^ars  for  Japan. 


The  Middletown  Car  Works  has  recently  completed  500  gon- 
dola cars  for  the  Imperial  Government  Railways  of  Japan.  These 
are  part  of  an  order  for  1.900  cars  placed  in  this  country  by  the 
.lapanese  Government  last  June.  The  Western  Car  &  Foundry  Co. 
built  i"00  box  cars,  and  the  remaining  1.000  gondolas  were  divided 
between  the  American  Car  &  Foundry  Co.  and  the  Middletown  Car 
Works.     The  entire  equipment   is  narrow  gage,  3  ft.  6  in. 

The  car  illustrated  has  a  steel  underframe  and  is  designed  for 
a  capacity  of  18  tons.  The  frames  are  built  up  from  10-in.  and  6-in. 
channels,  and  the  end  sills  are  pressed  from  i/4-in.  steel  plates.  The 
truck  bolster  consists  of  two  7-in.  I  beams  joined  by  steel  cover 
plates  and  supported  by  eight  coil  springs,  which  rest  on  a  12-in. 
channel  spring  plank.  The  brakes  are  operated  by  hand  and  are 
applied  to  one  truck  on  each  car.  The  draft  gear  is  made  up  of  a 
drop-forged  draw  hook,  which  pulls  against  a  cast-steel  draft  lug 
riveted  to  the  two  center  sills.  The  cars  also  have  standard  Eng- 
lish buffers  for  compression.  The  spoke  wheels  and  axles  were  made 
in  England  and  shipped  to  this  country,  but  the  remaining  parts 
are  American  design  and  construction.  The  steel  and  malleable  cast- 
ings were  by  Benjamin  Atka  &  Co..  and  the  National  Malleable  Cast- 
ings Co..  while  the  truck  and  draft  springs  were  furnished  by  the 


Steel    Underframe   Gondola.    Narrow   Gage,   for   the    Imperial    Government  Railways  of  Japan. 


exercise.  This  measure  served  to  bring  up  and  concentrate  the 
attention  of  the  Senate  on  the  one  fundamental  question  of  whether 
giving  the  Commission  power  to  fix  a  rate  for  the  future  would  be 
such  a  delegation  of  legislative  power  as  Congress  could  not  consti- 
tutionally make. 

It  is  manifest  that  if  Congress  cannot  delegate  this  power  to  an 
executive  body,  all  of  the  bills  that  have  been  proposed  conferring 
the  rate-making  power  on  the  Commission  must  be  abandoned  and 
some  measure  framed  on  the  lines  of  the  Foraker  bill  must  be 
adopted.  It  is  claimed,  however,  that  the  plan  proposed  by  Senator 
Elkins  avoids  this  constitutional  difficulty  by  making  the  fine  dis- 
tinction between  an  order  of  the  Commission  directing  the  carrier 
to  substitute  a  new  rate  and  an  order  directing  it  to  modify  the 
existing  rate.  Senator  Foraker  took  the  leading  part  in  Monday's 
debate,  contending  that  giving  the  Commission  power  to  fix  a  rate 
for  the  future  would  constitute  an  unconstitutional  delegation  of 
legislative  power  unless  Congrejss  should  more  accurately  define  the 
standard  by  which  rates  were  to  be  made  than  by  simply  providing 
that  they  should  be  reasonable.  He  contended  that  under  such  a 
definition  of  the  legal  standard  the  Commission  would  exercise  dis- 
cretionary legislative  powers,  and  that  if  it  was  to  make  rates  con- 
stitutionally Congress  would  have  to  set  up  some  exact  standard, 
such  as  a  provision  that  rates  should  be  so  much  per  ton  mile,  or 
that  a  railroad  earning  a  certain  per  cent,  on  its  capital  should  not 
be  permitted  to  charge  above  so  much,  leaving  the  Commission  the 
simple  administrative  task  of  ma!:ing  the  necessary  calculations 
and  applying  the  standard. 

Such  debates  may  be  expected  from  time  to  time  in  the  Senate 
until  some  bill  has  been  formally  reported  from  the  Committee,  and 
it  is  probable  that  by  that  time  the  constitutional  questions  involved 
in  the  various  pending  i>ropositions  will  be  thoroughly  threshed  over. 
It  is  apparent  that  there  are  at  present  wide  differences  of  opinion 
among  the  lawyers  of  Congress  on  these  questions,  and  these  differ- 


Kailway  Sleel-Spring  Co.  The  general  dimensions  of  the  car  are 
as  follows:  Length,  28  ft.  9%  in.:  height.  5  ft.  11%  in.;  diam.  of 
wheels,  3i  in.;  weight.  18,500  lbs.;  depth  of  inside.  2  ft.  6  in.;  width 
of  inside.  7  ft.  2  in.;  total  wheel  base,  21  ft.  4  in. 


Fast   Runs  of   1905. 


At  least  nine  new  high  speed  records  have  been  made  on  the 
railroads  of  the  United  States  during  the  present  year  and,  if  our 
readers  are  willing  to  accept  our  guess  that  no  more  "record  break- 
ing" will  be  done  before  the  first  of  January,  they  will  doubtless 
be  interested  at  this  time  in  reading  a  list  of  these  runs.  As  in 
the  case  of  most  other  performances  of  the  kind,  it  is  impossible 
to  give  all  the  particulars  that,  would  be  desirable,  and  entirely 
out  of  the  question  to  make  discriminating  comparisons  between 
different  runs,  except  in  a  rough  way.  Considering  only  distance 
and  time,  the  times  here  shown  are  "world  records"  in  each  case. 

In  the  accompanying  table  these  runs  are  shown  in  the  order 
of  their  length,  the  longest  first;  and  the  rates  of  speed  vary  from 
44.3  miles  an  hour  to  79  miles. 

The  first  run  in  the  list,  that  which  was  made  to  carry  Mr. 
E.  H.  Harriman  and  party  from  San  Francisco  to  New  York,  was 
not  undertaken  with  a  view  to  breaking  records,  and.  as  will  be 
seen  by  details  given  at  the  end  of  this  article,  sent  to  us  by  an 
officer  of  the  Union  Pacific,  the  rates  of  speed  have  probably  been 
exceeded  on  every  one  of  the  divisions  which  the  train  traversed. 
Nevertheless,  the  time  through  for  the  whole  distance  across  the 
Continent  was  much  better  than  has  ever  before  been  made.  Though 
each  of  the  roads  interested  disclaimed  any  intention  of  beating 
former  records,  it  is  clear  that  the  special  train  was  favored,  es- 
pecially on  single  track  lines,  in  a  way  to  enable  it  to  make  much 
better  time  than  is  made  by  regular  trains.    The  Tarrett  &  Palmer 
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special   of   1876,   from   Jersey   City   to  Gakland,   ran   3.311   miles  at 
39.53  miles  an  hour. 

The  next  in  order  of  length  was  the  run  made  over  the  Atchison 
road  to  carry  a  Death  Valley  miner  of  Southern  California,  who 
took  this  way  to  get  rid  of  some  of  his  money.  The  best  previous 
run  from  Los  Angeles,  Cal.,  to  Chicago  was  on  March  27,  1900. 
38.55  miles  an  hour.  This  also  was  done  for  an  individual,  or  small 
party. 

The  third  item,  that  of  the*  regular  18-hour  trains  of  the  New 
York  Central,  is  introduced  for  the  sake  of  completeness,  although 
we  have  no  precise  record  of  the  very  best  speed  made  by  this 
train  through  between  termini.  In  several  instances  the  train  has 
lost  time  and  has  subsequently  made  np  the  loss,  but  this  did  not, 
of  cour.se,  affect  the  rate  of  speed  through,  because  the  trains  have 
never  yet  been  compelled  to  begin  their  trip  behind  time.  The 
New  York  Central  is  to  be  credited  with  higher  speed  than  its 
competitor  on  these  regular  runs,  because  its  line  is  longer  than 
that  of  the  Pennsylvania.  These  IS-hour  trains  have  on  many  occa- 
sions hauled  more  than  their  regular  number  of  cars  for  a  part 
of  the  distance,  and  the  use  of  dining  cars  for  a  part  of  each  trip 
makes  ic  impossible  to  definitely  state  any  weight  which  can  be 
used  in  a  comparison  of  speeds. 

The  next  item  in  the  table,  the  fourth,  shows  what  the  IS-hour 
trains  can  do  when  they  are  behind  time.  On  this  run  the  speed 
from  Harrisburg  to  Altoona  (132  miles,  over  a  line  largely  up 
grade  and  none  of  it  down  grade)  was  58.7  miles  an  hour.  The 
figures  for  this  run,  which  are  official,  are  somewhat  different  from 
those  originally  reported.  The  run  is  by  far  the  best  on  record 
for  so  great  a  distance  as  700  miles. 

The  fifth  item,  the  Lake  Shore  special  run,  is  already  well 
known  to  our  readers. 

The  sixth  and  the  seventh  also  refer  to  a  special  run.  and  it 
will  be  observed  that  there  was  one  more  car  than  in  item  five. 
In  item  six  there  was  no  stop  at  Clarke  Junction. 

The  eighth  run.  that  on  the  Atlantic  City  road,  is  remark- 
able not  so  much  for  the  few  seconds  saved  over  previous  records, 
as  for  the  weight  of  the  train.     The  Atlantic  City  engines  now  do 


time,  and  three  hours  slower  than  Eastern  time.  The  "Siberia" 
cleared  Yokohama  lightship  at  5.29  p.m.,  October  13,  and  arrived 
off  San  Francisco  lightship  at  10.28  a.m.  October  23.  The  train 
started  from  Oakland,  east  side  of  San  Francisco  bay,  5  hours  and 
2  minutes  later.  In  passing  the  180th  meridian  east  of  Greenwich 
the  "Siberia"  added  a  day  to  the  calendar. 


.S'/Jccw?  Train,  Oakland  to  Jcrsci/  City,  Oct.  23-26,  lSK)o. 


:30  p.m.  P.  T. 

;51  p.m.  P.  T. 
.Dep.  Mon.,  11  :58  p.m.  M.T. 
.Arr.   Tues.,  11  :24  a.m.  M.T. 


.Dep.  Tues., 


tSouthei-n   Pacific  : 

Oakland,    Cal.  .  .Dep.  Mon., 

Sparks,  Nev.    .  ..Ait.   Mon., 

Sparks,  Nev.  . 

Ogden.    Utah.. 
Union  Pacific ; 

Ogden,  Utah .  . 

Green    Itvr.W.yo. An".   Tues., 

Green    Kvr.Wjo.Dep.  Tues., 

Omaha.  Xeb.   ...Arr.  Wed., 
Chicago  &  Xorth-Western  : 

Omaha,   Neb.   . .  .  Dep.  Wed., 

Chicago,    111.    ...Arr.  Wed., 

Transfer  to  L.  S.  &  M.  S.  Uy.*    

Lake  Shore  &  Mich.  So. : 

Chicago,  111.   ...Dep.  Wed.,     9  :05  p.m.  C.  T. 

Butfalo    Arr.   Thurs.,  7  :55  a.m.  C.  T. 

Erie  :  Buffalo Dep.  Thurs.,  9  :08  a.m.  E.  T. 

Jersey    City.... Arr.  Thurs..  7:42  p.m.  E.T. 
Add   time   consumed   in  stops   at  places  shown 

above :  7  -I-  10  -h  7  -h  18  -I-  13  =  55  minutes. . 


•Including  all  stoi)s  in  Chicago. 


i  Miles 
per  hr. 


11  :34  a.m.  M.T. 
3:30  p.m.  M.T. 
3  :37  p.m.  M.T. 
9  :26  a.m.  C.  T. 

9  :44  a.m.  C.  T. 
8  :00  p.m.  C.  T. 


49.1 
39.4 


Baker  ^Bridge  and   East   Everett. 


The  Grand  Jury  of  Middlesex  County,  Massachusetts,  on  Decem- 
ber 7,  made  a  report  on  the  Baker  Bridge  collision,  but  found  no 
bill  against  Engineman  Lyons,  following  the  finding  of  the  coroner. 
Lyons  had  been  arrested  on  a  charge  of  manslaughter,  and  had 
been  in  jail  for  about  one  w-eek,  but  on  the  announcement  of  the 
report  of  the  Grand  Jury  he  was  set  free.  The  Grand  Jury  finds 
the  railroad  company  at  fault  in  not  requiring  trains  to  come  to 
a  full  stop  at  signals  indicating  that  the  time  interval  is  too  short 
between    trains    following    one    another;    in   having   a   rule    which 


Fast  Rdns  on  Amekican  Railkoads  in  1903 


Date  of 
starting. 
..  Oct.  23. 

!.  July  9. 
!.  Daily. 
s.  Nov.  3. 
>.  .Tun.  13. 
;.  Oct.  24. 
.  Oct.  24. 
(.  May  14. 
.  .Tun.  8. 


Kailroad.                        From             To.  miles.  h.  m.   s. 
S.  Pac.  Un.  Pac.  C.  &  N 

W.,  L.S.&  M.S., Erie. Oakland  to  Jersey  Citv  3.239.0  73:12:00 

Atch.,  T.  &  Sauta  Pe.  .Los Angeles  to  Chicago  2,246.0  44:54:00 

N.Y.  Cent.,  L.  S.  &  M.S .  New  York  to  Chicago. .  964.0  18  :00  :00 

Pennsylvania    Harrisburg  to  Chicago.  717.0  12:49:00 

Lake  Sh.  &  Mich.  So. .  .Chicago  to  Buffalo 525.0  7:33:00 

Pennsylvania   •..  .Crestline  to  Clark  June  257.4  3:27:20 

Pennsylvania Crestline  to  Ft  Wayne  131.4  1 :41 :20 

Atlantic  City    Atlantic  C.  to  Camden.  .55.5  0  :42  :33 

Pennsylvania E.Tolleston  to  Dnldson  ."lO.n  0  38  00 


Speed, 

miles 

per  hour. 

44.30 
50.00 

56.0(1 


Locomotive 

Size  of 
cylndrs. 


3 


350.000 
520.000 
520.000 
460,000 


Atlantic. 
Atlantic. 
Atlantic. 
Atlantic. 


20V>x26 

20%i26 

21x24 

20V,x26 


Reported 

in  Railroad  0<izitlc. 

date  and  page. 

Nov.  3  ;  137,  G.X.S. 
Sept.  8 ;  234. 

Nov!  ioVi-ioVG.N.s. 

.Tune  30  :  751. 
Nov.  17 ;  456. 
Nov.  17 ;  456. 
June  2 ;  597. 
Aug.  11 ;  123. 


109,000 

109,000 

99.000 

109,000 


as  well  with  five  or  six  or  more  cars  as  in  the  early  days  was 
done  with  four  cars.  The  engine  in  this  case  carried  225  lbs.  steam 
pressure. 

Item  No.  9  records  a  run  in  which  there  was  a  flying  start : 
and  there  was  no  stop  at  Donaldson. 

It  is  about  as  difficult  to  make  comparisons  of  the  locomotives 
used  to  haul  these  trains  as  to  compare  the  roads  over  which  they 
travel:  and,  indeed,  for  the  longer  runs  no  accurate  data  are  at 
hand.  On  the  Atchison  run  the  engines  were,  of  course,  changed 
many  times,  and  in  some  of  the  mountain  districts  helping  engines 
had  to  be  used  for  considerable  distances.  We  give  the  principal 
dimensions  of  the  engines  used  on  the  runs  of  October  24  on  the 
Pennsylvania  Lines  West  of  Pittsburg,  and  it  may  be  said  in  a 
general  way  that  nearly  or  quite  all  of  the  engines  used,  for  all 
of  the  runs  shown  in  the  table,  are  of  large  modern  types;  for  all 
of  the  roads  named  own  considerable  numbers  of  these  engines, 
and  would  naturally  use  their  best  for  these  notable  performances. 
Most  of  the  engines  used  had  cylinders  of  from  2011.  in.  to  22  in. 
in  diameter  and  from  24  in.  to  28  in.  stroke.  The  driving  wheels 
of  most  of  the  Atlantic  type  and  Pacific  type  engines  were  of  79  in. 
or  80  in.  diameter,  but  the  Atlantic  City  engine  had  S4-in.  wheels. 
The  weight  on  the  drivers  of  the  Atlantic  type  engines  was  from 
109,000  lbs.  to  130,000  lbs.,  except  on  the  Atlantic  City  road.  On 
the  Lake  Shore  (items  3  and  7)  Pacific  and  Prairie  type  engines 
were  used  on  some  of  the  divisions.  On  the  Atchison  10-wheeI  en- 
gines were  used  in  New  Mexico  and  west  of  there,  and  four-cylinder 
balanced  compounds  in  Kansas  and  east  thereof.  The  Atlantic  City 
engine,  as  before  stated,  was  worked  at  a  higher  steam  pressure 
than  any  of  the  others,  so  far  as  reported. 

A  condensed  schedule  of  run  No.  1  is  given  below.  There  were, 
of  course,  many  stops  besides  those  here  shown.  In  connection  with 
this  run  it  is  of  interest  to  note  that  Mr.  Harriman  and  his  party 
made  a  fast  trip  across  the  Pacific  Ocean  in  the  steamship  "Siberia" 
of  the  Pacific  Mail  Steamship  Company,  so  that  they  traversed 
the  7,775  miles  between  Yokohama  and  New  York  in  13  days,  16 
hours  and  43  minutes.  Yokohama  time  is  about  6  hours  40  minutes 
slower  than  San  Francisco.  San  Francisco  uses  Pacific  time,  one 
hour  ."blower  than   Mountain   tirrie^  two  hours  slower  than  Centra' 


■  does  not  clearly  make  it  the  duty  of  the'  rear  brakeman  to  flag  a 
following  train,  in  a  situation  like  that  at  Baker  Bridge;  in  de- 
pending on  the  time  interval,  lanterns,  flags,  fuses  and  torpedoes, 
which  constitute  an  inadequate  system;  and  in  assigning  inex- 
perienced engineers  to  fast  passenger  trains.  In  this  connection, 
the   report  says: 

It  there  is  an  agreement  with  the  engineers  whereby  the  first  spare  man 
on  the  list  is  to  be  assigned  to  the  first  vacant  job,  no  matter  what  the  char 
acter  of  the  service  required  or  the  experience  of  the  engineer,  such  an  agree- 
ment is  in  violation  of  public  policy  and  endangers  the  safety  of  the  travel 
ing  public.  The  jurors  find  that  no  engineer  should  be  permitted  to  work 
from  16  to  l.S  liunrs  or  more  a  day  five  days  in  succession. 
The  Grand  Jury  declares  the  men  in  charge  of  the  accommodation 
train  at  fault  in  not  stopping  at  Baker  Bridge.  It  appears  that 
in  making  the  station  stop  the  engineman  ran  some  distance  past 
the  platform,  and  the  stop  was  in  such  a  position,  around  a  curve, 
that  the  tail  lights  were  not  so  clearly  visible  as  they  would  have 
been  at  the  proper  stopping  place.  This  train  crew  is  also  blamed 
for  not  sending  a  flagman  back  when  the  train  was  within  two  or 
three  minutes  of  the  time  of  the  following  express  train.  Lyons  is 
found  "greatly  at  fault"  but,  as  before  stated,  he  wras  not  found 
guilty  of  manslaughter. 

A  lawyer,  said  to  be  counsel  for  Engineman  i^yons,  says  that 
this  was  the  first  trip  on  which  Lyons  had  ever  run  an  express 
train. 

At  a  hearing  before  the  state  railroad  commissioners,  an  officer 
of  the  road  testified  that  on  Sunday  about  three-fourths  of  the  men 
for  the  trains  are  usually  taken  from  the  spare  list.  The  telegraph 
operator  at  Lincoln,  less  than  two  miles  east  of  Baker  Bridge, 
testified  that  the  local  passenger  train  passed  him  at  8:14  and 
the  express  at   8:15. 

On  Wednesday  evening,  about  6:30  o'clock,  three  Hay  a  after  the 
Baker  Bridge  collision,  there  was  a  rear  collision  on  the  Eastern 
division  of  the  Boston  &  Maine  at  East  Everett,  Mass.,  about  five 
miles  from  Boston.  A  suburban  passenger  train  of  six  cars,  bound 
north,  was  run  into  at  the  rear  by  a  following  freight  train  drawn 
by  two  engines.  Three  of  the  passenger  cars  were  considerably 
damaged,  and  all  of  the  200  passengers  were  shaken  up;  but  only 
10  or  15  wpi-e  injured,  and  these  only  slightly.    The  freight  train 
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in  this  case  had  started  from  East  Somerville,  about  cue  minute 
behind  the  passenger  train,  and  it  had  run  past  three  automatic 
bloclv  signals  set  against  it.  The  engineman  of  the  leading  engine, 
which  engine  was  to  accompany  this  train  only  to  Revere,  about 
six  miles,  admitted  on  cross  examination  that  he  had  disregarded 
a  plain  rule  in  running  past  these  signals  without  being  sure  that 
he  saw  and  kn.=w  their  indications,  and   without  gettir,'?  his  train 


under  control.  The  situation  of  the  block  signals,  measuring  back 
from  the  point  of  collision,  was  as  follows:  The  first  one,  2,000 
feet  back;  the  next,  8,350  feet  back,  and  the  next,  U,980  feet. 
This  engineman  had  been  cautioned  by  the  Master  Mechanic  that 
it  was  a  bad  night  (rainy)  and  "to  be  very  careful,  so  that  no  acci- 
dent should  happen." 


The  New  Cunard  Steamship  "Carmania." 


The  accompanying  illustrations  show  the  general  arrangements 
of  the  engines  and  propellers  of  the  new  Cunard  triple  screw  tur- 
bine steamship  "Carmania,"  built  by  Messrs.  John  Brown  &  Com- 
pany, Ltd.,  Clydebank.  Aside  from  her  engines  the  "Car- 
mania"  is  similar  to  her  sister  ship  the  "Caronia,"  which  was 
illustrated  and  described  in  the  Railroad  Gazette,  March  10,  1905. 


General  Arran 


Propellers  on  the  New  Cunard 
"Carmania." 


Stern  of  the  New  Cunard  Steainship  "Carmania,"  Showing  the 
Powerful   Rudder  and  Two  of  Her  Three  Propellers. 


She  is  the  third  merchant  ship  in  the  transatlantic  trade 
driven  by  triple  screws,  the  Allan  liners  "Virginian"  and 
"Victorian"  having  preceded  her,  and  is  the  largest  turbine 
steamship  in  the  world  and  the  first  turbine  merchant 
steamer  to  enter  a  port  in  the  United  States.  She  left  Liver- 
pool on  her  maiden  voyage  December  2,  and  arrived  in  New 
York  after  a  passage  of  7  days,  9  hrs.  and  30  min.;  thus  mak- 
ing an  average  speed  of  about  16  knots.  There  are  eight 
continuous  decks  on  the  "Carmania,"  and  the  distance  from 
the  upper  boat  deck  to  the  keel  is  84  ft.  Her  principle  di- 
mensions are:  Length  over  all,  676  ft.;  beam,  72  ft.  6  in.; 
moulded  depth,  43  ft.  9  in.  When  fully  loaded  the  "Car- 
mania"  draws  33  ft.  of  water.  Her  gross  tonnage  is  21,000, 
and  her  total  displacement  is  30,000  tons.  She  carries  a 
crew  of  450  officers  and  men.  She  is  fitted  with  three  inde- 
pendent Parsons  turbine  engines,  which,  it  is  estimated,  de- 
velop a  total  of  21,000  h.p.  There  are  16  steam  winches  for 
handling  the  cargo,  and  in  addition  to  these  there  are  two 
electrically  operated  winches  on  the  boat  for  handling  the 
life  boats.  The  rudder  is  amply  protected  below  the  water 
line,  as  shown  in  the  illustration,  and  the  propellers  are  ar- 
ranged as  shown — one  on  each  side  and  one  in  the  middle. 

There  are  14  principal  water-tight  compartments  sepa- 
rated by  heavy  bulkheads  or  partitions  of  steel  running 
from  the  keel  to  the  upper  deck.  Any  one  or  all  of  the 
doors  in  these  bulkheads  can  be  automatically  and  instantly 
closed  in  case  of  accident  by  turning  a  lever  located  on  the 
bridge.  During  her  trial  trip  the  "Carmania"  attained  a 
speed  of  20%  knots  in  four  runs  over  the  measured  mile  and 
maintained  an  average  speed  of  19,V2  knots  on  a  continuous 
run  of  six  hours.  She  was  not  designed  for  an  ocean  grey- 
hound. She  is  essentially  a  passenger  steamer,  although  her 
cargo  capacity,  like  that  of  the  "Caronia,"  Is  considerably 
larger  than  that  of  the  other  Cunarders. 
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Telephones  on   the   Illinois  Central. 


This  company  is  making  important  improvements  in  its  tele- 
phone facilities,  concerning  which  an  officer  writes  as  follows; 

The  I.  C.  has  about  2,000  miles  of  metallic  long  distance  tele- 
phone circuit  on  the  telegraph  poles  along  its  road  between  Omaha 
and  Chicago;  Chicago  and  New  Orleans  (via  Memphis,  Tenn.;  Gren- 
ada and  Jackson,  Miss.);  Sioux  City  and  Ft.  Dodge;  Carbondale 
and  St.  Louis,  and  Grenada  and  Water  Valley,  Miss.  Copper  wire 
weighing  166  lbs.*  to  the  mile  was  used  in  building  these  circuits. 
and  while  it  gives  good  service  in  zones  of  from  350  to  400  miles, 
the  copper  is  too  small  to  provide  talking  service  for  greater  dis- 
tances than  400  miles.  The  railroad  company  is  itself  replacing 
this  small  wire  between  Chicago  and  Fulton.'  Ky..  with  copper 
weighing  435  Ibs.f  to  the  mile,  and  it  has  contracted  with  the  Cum- 
berland T.  &  T.  Co.  for  an  exclusive  metaWic  circuit  consisting  of 
copper,  435  lbs.  to  the  mile,  from  Fulton,  Ky..  to  New  Orleans, 
via  Memphis.  Vicksburg  and  Baton  Rouge,  the  line  following  the 
Yazoo  &  Mississippi  Valley  road  south  of  Memphis.  The  railroad 
company  also  secures  for  its  own  service  a  metallic  circuit  of  the 
C,  T.  &  T.  Co.  of  copper  weighing  190  lbs.  to  the  mile  between 
Fulton,  Ky.,  and  Louisville,  Ky. 

All  of  these' circuits  are  to  be  worked  together  exclusively  for 
the  railroad  company,  thus  providing  interchangeable  talking  facili- 
ties between  the  cities  of  Chicago,  St.  Louis,  Louisville,  Memphis. 
Jackson,  Miss.:   Vicksburg,  Miss,,  and  New  Orleans. 

A  considerable  part  of  the  existing  telephone  wires  owned  by 
the  road  is  used  for  telegraph  service,  in  addition  to  the  telephone 
service,  by  the  composite  system:  but  it  is  not  the  intention  to  so 
use  the  new  large-wire  circuits.  This  combined  service  is  possible, 
but  it  is  attained  by  introducing  into  the  line  certain  features  that 
are  objectionable,  and  which  are  liable,  at  times,  to  interfere  slightly 
with  the  telephone  circuit  for  very  long  distance  service. 

The  use  of  single  ordinary  telegraph  wires  for  telephone  com- 
munication in  addition  to  the  telegraph  service  has  had  considerable 
trial  on  the  Illinois  Central,  and  in  some  cases  it  has  proved  very 
satisfactory.  Such  service  is  limited  to  distances  of  125  miles  for 
successful  work,  but  hitherto  the  cost  of  the  apparatus  has  been 
such  that  as  a  general  rule  it  is  more  economical  to  provide  separate 
wires.  Some  improvement  in  the  compositing  apparatus  may  be 
made  so  that  the  composite  scheme  on  single  grounded  lines  can 
be  worked  satisfactorily  and  economically,  and  we  expect  to  make 
a  trial  of  some  late  improvements  which  may  bring  about  the  desired 
results. 

The  Illinois  Central  has  for  a  year  and  a  half  used  a  large 
number  of  telephones  between  block  signal  cabins  with  highly  satis- 
factory results.  About  700  miles  of  the  company's  most  important 
single  track  lines  are  now  worked  by  the  block  system,  between 
the  stations  of  which  the  communication  is  done  by  telephone. 

I  need  not  tell  you  that  the  telephone  answers  important  re- 
quirements of  modern  railroading;  and  it  has  not  been  the  experi- 
ence of  the  Illinois  Central  that  the  telephone  service  has  dimin- 
ished the  amount  of  telegraph  business.  It  is  not  expected  that  it 
will  do  so.  The  telephone  is  an  added  facility  that  is  found  very 
useful,  and  the  expenditures  for  it  are  deemed  wise. 


November   Decisions  in    Railroad   Law. 


The  following  abstracts  cover  decisions  in  railroad  law  cases 
made  during  November  by  the  United   States   courts; 

Methods  of  train  despatrher  approved. — The  movement  of  extra 
freight  trains  by  telegraphic  orders  based  on  information  relative 
to  the  location  of  trains  furnished  by  local  operators  or  station 
agents  to  the  train  despatcher  is  a  rational,  careful  and  approved 
method  of  operating  a  railroad.  The  train  despatcher  is  justified 
in  relying  on  such  information  and  a  railroad  company  will  not 
be  liable  for  injuries  to  a  member  of  a  train  crew  for  a  collision 
occasioned  by  reason  of  orders  to  meeting  trains  issued  on  false 
information  furnished  by  the  local  operator.  In  such  a  case  the 
proximate  or  immediate  cause  of  the  collision  will  be  held  that  of 
the  recreant  local  operator  who  is  a  fellow  servant  of  the  train 
crew.     Northern  Pacific  Railway  Co.  v.  Dixon,  139  Fed.  Rep.  737. 

Injury  to  passenger  aliglitinu  from  moving  train. — The  fact  that 
the  porter  of  a  train  announces  a  station  as  "the  last  stop — all  out" 
and  opens  the  vestibule  door  of  the  car  does  not  amount  to  an 
assurance  that  the  train  had  stopped  or  an  invitation  to  the  pas- 
sengers to  alight  before  the  car  had  stopped  so  as  to  support  an 
action  foi-  injuries  received  in  alighting  from  the  train  before  com- 
ing to  a  stop.  The  words  were  at  most  an  announcement  that  the 
train  was  near  the  station  and  would  presently  stop  and  the  act 
of  opening  the  door   was  to   facilitate  egress  when   the   train   had 
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stopped.     Mearns  v.  Central  Railroad  of  New  Jersey,  139  Fed.  Rep. 
543.  ^  1  v^-^ 

Removal  of  causes  to  the  Federal  Court.— A  personal  injury  ac- 
tion has  had  a  novel  termination  in  Alabama.  Three  railroads 
were  sued  for  injuries  caused  by  the  explosion  of  dynamite  claimed 
to  have  teen  negligently  stored  in  the  warehouse  belonging  to  such 
companies.  The  plaintiff  commenced  his  action  in  a  court  previous- 
ly created  by  a  state  statute.  The  railroad  companies  took  the 
proper  steps  and  had  the  case  removed  to  the  Federal  Court,  where 
it  remained  until  the  statute  of  limitations  ran  against  the  action. 
Afterwards  the  Supreme  Court  of  the  state  held  the  law  creating  the 
new  court  invalid.  The  Federal  Court,  through  Judge  Jones,  has 
now  decided  that  the  action,  because  instituted  in  a  court  having 
no  existence,  was  never  legally  commenced  and  hence  there  was 
no  "suit  pending"  in  the  state  court  within  the  Federal  statute 
authorizing  removal  of  causes  to  the  Federal  Court  and  dismissed 
the  proceeding.  The  statute  of  limitations  of  Alabama  having  run 
against  the  action  the  injured  person  is  left  without  a  remedy. 
Crowly  V.  Southern  Railway  Co.,  139  Fed.  Rep.   851. 

Presumption  of  care  liy  person  killed  at  a  crossing. — In  the  case 
of  persons  killed  at  crossings  the  courts  generally  Indulge  a  pre- 
sumption of  due  care  by  the  deceased  to  avoid  the  accident.  This 
presumption  is  by  no  means  conclusive  and  will  not  avail  the 
representatives  of  the  deceased  in  an  action  for  his  death  when 
it  is  clear  that  the  exercise  of  due  care  by  such  person  would  have 
prevented  the  catastrophe.  There  was  such  a  case  where  the  per- 
son killed  at  the  crossing  lived  in  the  vicinity  and  was  acquainted 
with  the  surroundings  and  notwithstanding  this  fact  and  the  fur- 
ther fact  that  the  train  was  visible  for  a  long  distance  from  the 
crossing  and  was  approaching  with  headlight  lighted,  yet  he  drove 
onto  the  crossing  with  side  curtains  of  his  buggy  down  and  met 
his  death.  The  physical  facts  clearly  rebutted  any  presumption 
that  he  exercised  due  care  and  were  of  such  a  character  as  to  pre- 
clude any  recovery  against  the  railroad  company  for  his  death. 
Rollins  V.  Chicago.  Milwaukee  &  St.  Paul  Ry.  Co.,  139  Fed.  Rep.  639. 
Assuynption  of  risk. — .Although  it  is  the  duty  of  a  railroad  com- 
pany to  use  reasonable  care  to  provide  reasonably  safe  appliances 
for  their  servants  to  work  with  and  keep  them  free  from  defects, 
yet  an  employee  accepting  employment  with  appliances  known  by 
him  to  be  unsafe  will  be  held  to  have  assumed  the  risk  of  injury 
therefrom.  Where  he  makes  known  the  dangerous  condition  and 
repairs  are  promised  he  may  then  continue  his  employment  for  a 
reasonable  time  without  assuming  the  risk.  Cincinnati.  New  Or- 
leans &  Texas  Pacific  Ry.  Co.  v.  Robinson,  139  Fed.  Rep.  519. 

State  interference  icith  Federal  Receivers. — Judge  Grosscup  in 
a  case  in  which  a  Federal  receiver  who  had  been  ordered  to  tear 
up  a  non-productive  railroad,  was  interfered  with  by  officers  of  a 
state  court  acting  under  an  injunction  writ  which  forbade  the 
tearing  up  of  the  tracks,  has  held  the  officers  in  contempt  and 
punished  them.  He  decides  that  the  institution  of  the  proceedings 
in  the  state  court  was  not  open  to  objection  but  that  the  Federal 
Court  having  possession  of  the  road  through  its  receiver  hsd 
a  right  to  enter  such  orders  as  it  deemed  within  its  power  and  to 
execute  such  orders  without  physical  interference  by  others,  includ- 
ing the  officers  of  the  state  court.  Under  this  decision  the  state 
court  had  a  right  to  determine  to  what  extent  it  had  jurisdiction 
and  the  power  to  relieve  parties  seeking  the  injunctions  short  of 
physical  interference  with  the  possession  of  Federal  Court.  Royal 
Trust  Company  v.  Washburn,  Bayfield  &  Iron  River  Railroad  Co.. 
139  Fed.   Rep.   865. 


Injuries  to  Passengers.* 
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Injuries  to  passengers  for  which  employees  are  at  fault,  and 
which  could  and  should  be  avoided,  result  from  collisions,  derail- 
ments, improper  handling  and  management  of  trains  and  stations, 
and  I  will,  by  way  of  illustration,  cite  to  you  a  few  cases  which 
have  occurred  and  tell  you  how,  in  my  opinion,  they  might  have 
been  avoided. 

We  will  first  take  those  caused  by  collisions: 
.\t  Forest  Station,  .\pril  2.  in  which  3  passengers  were  killed  and  26 

were  injured,  caused  by  train  Xo.  112,  upon  which  they  were  riding. 

being  run  into  by  engine  Xo.  405.   hauling  train   Xo.   2,   Engineman 

.Tacksiin,  at  4  p.  m. 

In  a  dense  fog  and  on  a  part  of  the  division  and  at  a  time 
when  trains  were  thick,  with  a  knowledge  that  he  had  followed 
No.  112  all  the  way  from  Thornton,  the  engineman  was  so  care- 
less as  to  run  by  two  automatic  signals  set  at  danger,  a  flagman, 
and  into  No.  112,  and  three  lives  go  out  and  20  odd  are  injured. 
Could  anything  be  more  reckless?  Do  any  of  you  want  to  ride  be- 
hind that  kind  of  runner  or  be  on  a  train  in  front  of  him,  even 
if  you  have  your  life  insured  and  your  home  paid  for?  Will  we 
not  all  agree  that  such  a  man  is  unsafe  and  unfit  for  the  service? 
And  in  view   of  the  dense  fog  and  the  number  of  trains  moving, 

•From  a  paper  prepared  by  the  Claim  Department  of  the  A..  B.  &  C 
Railroad,  to  call  attention  of  the  officers  and  employees  of  the  operating  de- 
partment to  the  causes  of  many  accidents,  and  show  how  thev  could  be  pre- 
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should  not  trains  have  been  blocked  a  station  apart?  It  is  an 
absolute  protection  against  accident,  which  the  time  interval  is 
not.  And  when  you  enginemen  see  a  signal  against  you,  think  of 
the  wrecks  you  have  known  of  since  you  entered  the  servii-e.  and 
stop;  take  no  chances.  If  you  can't  see  the  signal,  slow  down  to 
such  a  speed  that  you  can  stop  within  the  range  of  your  vision. 
In  case  of  doubt  always  take  the  safe  course.  If  you  know  of 
any  man  with  defective  vision  and  so  little  regard  for  the  lives 
of  others  as  to  try  to  remain  in  the  service  with  that  defect  you 
owe  it  as  a  duty  to  yourself,  to  your  family,  the  passengers,  and 
other  employees,  as  well  as  to  the  company,  to  report  him  to  the 
proper  officer  before  and  not  after  an  accident  occurs.  Some  day 
there  will  be  a  law  requiring  the  frequent  examination  of  the  vision 
of  trainmen,  but  until  that  time  comes  we  should  all  do  the  best 
we  can  to  guard  against  such  men. 

Next  we  come  to  accidents  caused  by  making  a  switch  of  cars 
containing  passengers  without  the  engine  being  attached  to  the 
car: 

Thomas  H.  Norton,  injured  Oct.  20.  I!t04,  in  .State  St.  yards;  caused 
by  the  Pullman  car  Winona,  in  which  he  was  traveling,  being  kicked 
down  against  a  coach  standing  at  the  other  end  of  track,  by  switch 
engine  7:^1  :  the  drawbar  was  gone  from  the  north  end  of  this  car 
and  when  switch  crew  tried  to  stop  the  car  they  claim  they  could 
not  do  so  with  hand  brakes,  although  in  good  condition. 

Everyone  knows  that  it  Is  unsafe  to  handle  a  car  containing 
passengers  without  the  engine  being  coupled  to  it  and  air-brake  in 
use,  and  that  rule  181  expressly  requires  it,  and  yet  in  this  case 
it  was  not  done  by  men  long  in  the  service,  who  probably  had 
done  the  same  thing  before  without  accident  and  without  being 
caught,  and  chanced  it  once  too  often,  and  the  cost  in  this  case 
would  pay  many  times  over  for  the  time  they  had  saved  before. 
And  it  is  just  as  unsafe  to  switch  caboose  cars  in  which  train 
crews  are  resting  and  cars  loaded  with  horses  and  cattle  or  emi- 
grant movables  in  that  way,  and  it  ought  to  be  stopped.  If  it  is, 
there  won't  be  the  injuries  to  trainmen  or  damages  to  live  stock 
that  we  have  now. 

We  have  no  end  of  trouble  with  circuses  and  theatrical  troupes 
traveling  in  their  own  cars,  many  of  which  ought  to  he  in  the 
scrap  heap.  These  cars  should  never  be  accepted  by  us,  no  matter 
who  is  in  them  or  what  notice  you  may  have  received  about  the 
runs  to  be  made  with  them,  unless  the  brakes,  running  gear,  and 
everything  connected  with  them  are  in  good  repair,  but  when  we 
do  take  them,  handle  them  as  carefully  as  if  they  contained  dyna- 
mite, and  get  them  off  the  line  without  accident.  And  when  you 
find  such  a  car  on  a  track  which  you  are  obliged  to  use — they 
should  when  possible  be  set  on  a  track  not  used  for  switching — 
either  to  move  it  or  some  other  car,  handle  it  with  the  greatest 
care;  don't  do  as  was  done  at  Harrison  just  a  short  time  ago  when 
I.aura  Jameson,  with  a  theatrical  troupe,  was  in  car  "I'omfret."  Nov. 
9th.  which  was  coupled  onto  by  engine  No.  402  with  such  force  that 
she  was  thrown  from  the  chair  in  which  she  was  sitting,  bruising 
and  injuring  her. 

Neither  would  any   of  the  following  cases,  caused  by  careless 

handling,  have  happened: 

Mrs.  R.  A.  Storrs,  passenger  injured  at  Whiteford.  Aug.  Sth,  at  7  :20 
a.  m.  Engine  was  pulling  train  back  in  the  yard  and  ran  in  on  track 
that  had  some  cars  on  it  and  collided  with  tliem,  the  switch  having 
been  left  open. 

\V.  R.  Thomas,  Winton,  Iowa,  injured  at  Winton,  at  2  :50  p.  m..  Dec. 
10,  1903,  by  reason  of  standing  up  near  stove  in  way  car  and  when 
two  cars  were  coupled  on  train  he  was  thrown  against  stove  and 
onto  floor. 

John  A.  Klohs,  stockman,  was  riding  in  the  caboose  of  extra  stock 
train  east,  conductor,  G.  H.  Tanner,  at  Yale,  June  4th: 'got  up  to 
take  off  his  coat ;  the  train  was  coupled  up  with  so  much  force  that 
he  was  thrown  over  the  .stove  and  his  ankle  injured. 

Now  we  will  take  up  cases  caused  by  careless  loading  and  un- 
loading of  freight  from  mixed  trains: 

It  would  not  seem  necessary  to  have  to  tell  anyone  that  timbers 
or  telegraph  poles  ought  not  to  be  unloaded  from  moving  trains 
carrying  passengers,  or  from  any  moving  train,  and  yet  that  is 
exactly  what  was  done,  when 

John  A.  Owen.   W.   A.   Stead,  Martin  Kjoelseth,  Andrew  Thorsen,  and 
C.   G.   Strombeck,  passengers  on  train  Xo.  82,  were  injured  at  Wal- 
lace,  Aug.   2,   by   reason  of  the   caboose   in   which  they   were   riding 
colliding  with  some  cars  on   the  side  track,  caused  by  Anderson,  a 
telegraph   lineman,   unloading  some  poles   from  a  car  in  the  train 
upon   which    they   were   riding  while  it  was   moving,    one   of  which 
struck  a  switch  target,  opened  switch,  and  caboose  ran  in  on  side 
track  and  collided  with  cars. 
And  when  you  have  a  car  loaded  with  logs  in  your  train  see 
that  they  are  secure.     If  you  do,  we  won't  have  another  accident 
like  the  one  near  Hamlin,  January  Sth,  when 
Julius  Lewinsky,  traveling  salesman,  passenger  on  train  No.  641,  was 
Injured  while  riding  in  coach  ;  chain  on  one  of  the  cars  gave  away, 
and  logs  fell  off  and  were  forced  through  bottom  of  the  coach,  strik- 
ing his  left  leg. 

It  would  seem  to  be  a  simple  matter  to  see  that  logs,  water 
pipes,  machinery,  or  other  property  liable  to  fall  from  cars  are  prop- 


erly secured   before  car   is   taken   in  the  train,  and   so  avoid  such 
accidents.     Why  not  do  it? 

When  in  a  terrible  rain-storm  you  are  running  over  a  track 
which  is  being  repaired,  with  a  slow  order,  don't  do  it  at  a  speed 
of  50  or  60  miles  an  hour,  if  you  value  your  life  and  the  lives  of 
those  In  the  cars  behind  you.  If  you  don't  value  them,  don't  do 
it  because  it  is  dangerous  and  your  orders  tell  you  not  to,  and 
because  your  family  will  suffer  if  you  get  killed  in  the  attempt 
and  the  company's  property  will  be  damaged,  and  don't,  under 
such,  or  any  other,  circumstances,  run  by  a  station  five  minutes 
ahead  of  time  contrary  to  Rule  84;  and  yet  that  is  just  what  was 
done  on  the  night  of  July  2,  1904,  when 

James  Williams,  engincman  ;  Charles  Jonet.  tlremaii  :  and  twn  tramps 
were  killed ;  and  V.  C.  Stodmeister.  brakeman  :  W.  W.  -McAllister, 
baggageman :  C.  W.  H.  I'.rown,  Charles  Brown,  and  A.  Parsons, 
purlers:  \V.  J.  Smith,  telegraph  operator:  Mrs.  Miller.  -Mice  Kager. 
and  Mrs.  David,  passengers,  and  Thomas  King,  a  tramp,  were  In- 
jured, lu  miles  west  of  Janeway  by  train  No.  8  running  off  derail 
and   knocking  down   the   tower. 

When  you  get  a  bulletin  prohibiting  running  down  certain  hills 
or  around  curves  faster  than  30  miles  an  hour,  don't  do  it  at  40 
or  50  miles  an  hour,  as  it  is  unsafe,  and  yet  that  is  exactly  what 
was  done  May  12  near  Wilkes,  and  resulted  in  the  derailment  of 
freight  train  No.  18,  and 

William  Little,  brakeman.  was  killed.  .\I.  J.  McWheeney.  Gei>.  Orne- 
son.  Jr.,  O.  A.  lialseth.  C.  F.  Shoelknpf,  Geo.  V.  Ilickock,  and  C.  W. 
Doner,  passengers,   injured. 

A  bulletin  was  issued  by  Superintendent  Davis  Nov.  29,  1903, 
prohibiting  trains  going  down  this  hill  faster  than  30  miles  an 
hour.  From  the  statements  of  the  train  crew  it  would  appear  that 
no  attention  had  been  paid  to  this  bulletin,  and,  from  what  the 
passengers  say,  it  has  been  customary  for  a  long  time  for  trains 
coming  into  Wilkes  from  Notman  and  Guilford,  if  in  sight  of  each 
other,  to  make  a  race  to  see  which  train  could  get  there  first,  so  as 
to  get  out  of  Wilkes  for  Joppa  w-ithout  delay. 

Now,  there  was  no  excuse  for  the  engineman  and  conductor 
not  complying  with  the  order.  They  both  got  off  without  injury, 
as  the  parties  to  blame  for  such  accidents  generally  do.  Neither 
was  there  any  excuse  for  the  train  despatcher  not  knowing  that 
the  order  was  being  disregarded  daily,  as  the  train  sheets  would 
tell  him  that,  and  he  should  have  stopped  it.  To  my  mind,  he  was 
just  as  guilty  as  the  engineman  and  conductor,  and  should  have 
received  the  same  punishment.  And  when  disreg.ird  of  such  orders 
and  bulletins  are  not  winked  at.  until  an  accident  happens,  there 
will  be  fewer  cases  of  failure  to  observe  them. 

Don't  try  to  run  around  curves  50  or  60  miles  an  hour,  as  a 
'train  I  was  riding  on  a  few  weeks  ago  did  and  went  in  the  ditch; 
neither  should  freight  or  passenger  trains  run  over  interlocking 
switches  faster  than  15  and  20  miles  an  hour,  respectively,  because 
it  is  not  safe  to  do  so,  and  Rule  104  says  you  must  not.  Conduc- 
tors, who  are  in  supreme  command  on  the  train,  should  pull  the 
air  on  any  engineman  who  is  running  too  fast  around  curves,  over 
bad  places,  or  through  stations,  and  when  you  get  in,  report  the 
matter  to  your  Superintendent,  as  reckless  running  should  not  and 
will  not  be  tolerated. 

Next  we  have  the  accidents  resulting  from   occasional   derail- 
ments, which  were  not  serious,  but  might  have  been,  and  it  is  the 
cause,  as  well  as  the  restilt,  we  want  to  eliminate,  such  as: 
Mrs.  K.  Smith  and  four  other  passengers,  train  Xo.  6,  which  was  de- 
railed at  Ileilprin.  Sept.  S.      The  train  was  very  crowded  and  these 
women  were  standing  up  at  the  time  of  the  accident  and  were  in- 
jured. 
Mrs.  Jessie  Doan  and  five  other  passengers,  injured  Oct.  11.  caused  by 
train    Xo.    15    being    derailed    one-half    mile   east   of    Morse    station. 
From  report  made  by  Mr.  Reynolds  it  would  seem  that  this  derail- 
ment was  probably  caused  by  reason  of  a  brakeshoe  on  the  tank  of 
the  engine  coming  off;    this  brakeshoe  had  an  old  defect. 
.1.   E.   Fitzsimmons.  passenger,   injured  near  Hedley.   by  derailment  of 
train  Xo.  SltJ,  on  which  he  was  riding. 

None  of  which  would  have  happened  if  some  one  had  not  failed 
to  perform  his  duty,  and  when  every  accident,  no  matter  how  slight, 
is  investigated  by  an  expert — who  reports  not  to  the  officer  who  may 
be  primarily  at  fault,  but  to  the  General  Manager— to  ascertain 
the  actual  cause  and  find  a  remedy,  our  troubles  will  be  largely 
eliminated. 

The  same  is  true  of  injuries  like  the  following,  resulting  from 
trains  breaking  in  two: 

R.  B.  Janeway,  passenger,  and  J.  P.  Mitchell,  baggageman.  Injured 
Jan.  9th  near  Gray.  Train  Xo.  280  broke  in  two  and  rear  end  ran 
into  head  end,  and  these  men  were  Injured. 
George  Burgan  and  W.  L.  Smith  and  two  other  stockmen,  passengers 
on  train  Xo.  S3,  injured  at  Newport.  Xeb..  Nov.  21st ;  train  broke  in 
two,  and  when  the  two  parts  came  together  these  men,  who  were 
sitting  on  the  locker  in  way  car,  were  knocked  down. 

Another  class  of  accidents  which  are  of  altogether  too  frequent 
occurrence  are  injuries  caused  by  trains  not  stopping  long  enough 
for  passengers  to  alight. 

Frequently  the  persons  injured  are  old  people  not  accustomed 
to   traveling,    who   are   necessarily    slow    in   their    movements,   and 
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of  whom  we  should  take  greater  care.  Think  how  you  or  I  would 
feel  if  our  mother  or  grandmother,  if  we  were  fortunate  enough 
to  have  them  with  us  still,  were  injured  on  the  Lehigh  or  Penn- 
sylvania Just  because  the  conductor  or  brakeman  didn't  have  fore- 
thought or  decency  enough  to  give  them  time  to  get  off.  If  you 
will  do  that,  I  won't  have  a  procession  of  such  cases  as  the  follow- 
ing coming  into  my  office,  and  the  company  will  be  so  much  ahead, 
as  I  never  could  resist  the  appeal  of  an  old  lady,  or  a  young  one 
either: 

Mi-s.  A.  J.  Denman.  passenger  from  Norwood  to  Avon,  injured  at  Gar- 
win,  Sept.  7th  ;  caused  by  the  train  not  stopping  long  enough  for 
her  to  alight  at  station  platform. 
Mrs.  C.  E.  CoUinwood  and  C.  Collinwood.  passengers  on  train  No.  32, 
from  Omaha,  injured  at  IIaml>ui'g.  Oct.  17th  ;  caused  by  train  start- 
ing before  they  had  an  opportunity  to  get  off.  They  were  alighting 
on  the  side  away  from  the  station;  claimed  tliat  station  was  not 
properly  announced.  A  number  of  people  were  compelled  to  get  oft 
this  train  after  it  had  started. 
P.  J.  Wilkins,  passenger,  injured  at  Johnsport,  at  1 :10  a.  m.,  Oct.  31, 
getting  oft  train  Xo.  35.  while  in  an  intoxicated  condition  ;  brake- 
man  gave  signal  for  train  to  start  as  the  man  was  coming  down  the 
steps,  thinking  as  he  claims,  that  the  man  would  have  gotten  off  be- 
fore train  started  :  both  the  brakeman  and  the  conductor  of  train 
knew  that  the  man  was  intoxicated. 
Sarapino  Guiseppi.  injured  at  Engletown.  Sept.  26,  at  6  :lo  p.m.  When 
train  stopped  at  Engletown  a  number  oi:  passengers  crowded  onto 
it  and,  before  this  man  had  an  opportunity  to  get  off,  the  train  start 
ed.  and.  while  alighting,  he  fell  and  was  run  over  and  lost  his  left 
arm.  The  conductor  was  in  the  combination  car.  one  of  the  brake- 
men  had  gone  to  the  station  with  way-bills,  and  the  other  brakeman 
was  at  the  end  of  the  car  from  that  at  which  this  man  got  off. 

It  seems  to  me  that  if  the  instructions  contained  in  Rule  No. 
38,  requiring  the  announcing  of  stations  by  brakemen,  were  com- 
plied with  and  thereby  passengers  given  ample  notice  of  the  ap- 
proach of  the  train  to  their  destination,  they  would  be  prepared 
to  get  off,  instead  of  in  the  present  method,  or,  rather,  lack  of 
method,  as  the  rule  is  so  seldom  observed  as  to-  cause  comment 
when  it  is  complied  with,  and  if,  before  giving  the  signal  to  start 
the  train,  trainmen  would  get  upon  the  car  platform  and  look  into 
the  cars  to  see  that  there  was  no  one  else  to  get  off,  especially 
should  this  be  done  at  night  when  passengers  are  tired  and  sleepy, 
when  platform  lights  are  not  any  too  numerous,  and  with  excur- 
sionists, and  picnickers  who  are  often  none  too  sober  and  who 
are  not  accustomed  to  moving  quickly,  and  if  at  division  terminals 
trainmen  would  pay  more  attention  to  assisting  passengers  off  in- 
stead of  being  in  such  a  hurry  to  cut  off  a  car,  getting  their  markers, 
or  getting  away  from  the  train,  not  only  would  such  accidents 
as  those  last  enumerated  be  avoided,  but  the  journey  would  be 
made  much  more  comfortable,  as  well  as  safe  to  passengers;  and 
that  the  road  doing  this  would  increase  its  traffic.  We  deadheads, 
who  mostly  ride  in  Pullmans  or  private  cars,  do  not  realize  how 
annoying  and  exasperating  to  paying  passengers  is  the  present 
method  of  trainmen,  going  into  the  cars  and  pretending  to  call 
stations  in  some  dead  language,  or  by  talking  to  themselves.  In 
transferring  passengers  from  express  to  local  trains  you  must  bear 
in  mind  that  the  passenger  is  frequently  unaccustomed  to  the  sur- 
roundings, is  generally  over-anxious  about  getting  off  so  as  not 
to  miss  connections,  and  coming  from  a  lighted  car  out  into  the 
darkness,  in  his  hurry  and  excitement  may  not  notice  that  the 
train  is  running;  in  these  cases  the  train  is  always  moving  so 
smoothly  the  passenger  thinks  (or  says  he  does)  that  it  has  stopped, 
and  off  he  goes,  and  it  is  necessary,  to  prevent  such  accidents  occur- 
ring, to  exercise  the  greatest  care,  and  by  proper  announcement 
make  it  plain  to  all  such  passengers  that  ample  time  will  be  given 
them  to  alight,  and  that  their  train  cannot  pull  out  until  after  your 
train  does. 

And   when  you  are  receiving  passengers,   especially   on   mixed 
or  freight  trains,  don't  start  until  they  have  a  chance  to  get  seated, 
and  then  such  cases  as  the  following  won't  occur: 
Mrs.  A.   L.  Bishop,  passenger  on  freight  train  in   from  Milton  tg  Jes- 
sop.  had  gotten  into  caboose,  hut  had  not  time  to  get  seated  before 
train  started  with  a  jerk  ;  she  was  thrown  down  and  injured. 
Mrs.  Mary  Hanson,  passenger  from  Grant  to  Portsmouth,  on  train  15, 
June  4th,  1  :15  p.  m.     Before  she  had  time  to  get  to  her  seat,  train 
started,  and  she  was  thrown  down  and  injured. 

When  you  are  making  your  station  stop,  don't  jerk  your  train, 
after  it  has  stopped,  or  is  about  to  stop,  and  while  the  passengers 
are  getting  off,  as  they  surely  will  commence  to  do  so  as  soon  as 
(if  not  before)    the  train  is  stopped.     Don't  pull  up  or  back  up  a 
few  feet  to  get  to  the  standpipe  or  coal  chute,  because  if  you   do, 
some  one  is  liable  to  get  hurt,  as  the  following  did: 
Hr.  H.  g.  .Tohnsou,  passenger,  injured  at  Dale,  Sept.  ti ;,  train  No.  603, 
engine  421,  Engineman  \Vm.  White,  stopped  at  station  platform  and 
I  lien  started  to  move  ahead  again.      Dr.  Johnson  stepped  from  plat 
form  onto  steps  of  coach  and,  as  he  did  so,  brakes  were  set  to  emerg-' 
oncy  and  train  stopped  suddenly  ;  he  was  thrown  against  the  edge  of 
vestibule. 
Helen  Kennedy,  a  child  2Vi  years  old.  with  its  parents,  was  on  train 
No.    73,    bound    for    Stratford ;    bad   gotten    up    for    the    purpose    of 
getting  off  at  Henderson,  March  26.      Train  stopped  and  as  passen- 
gers were  on  the  platform  it  was  backed  up  without  notice,  and  this 


child  was  thrown,  and  her  arm  went  between  the  two  car  platforms, 
badly  bruising  and  cutting  it.  just  missed  taking  it  off. 

And  when  you  are  pulling  into  a  station  and  intend  to  take 
water  and  are  going  to  run  by  the  pipe  a  few  feet,  don't  use  the 
emergency  brake  to  stop  with,  because,  if  you  do,  some  one  is  liable 
to  get  hurt.  Nearly  every  one  has  been  on  a  train  when  this  has 
been  done  contrary  to  Rules  436  and  438,  and  if  you  enginemen 
could  hear  some  of  the  complimentary  remarks  that  are  made  about 
you  and  the  company  on  such  occasions,  you  would  want  to  resign. 
And  when  it  is  raining  to  beat  the  band,  stop  your  trains  so  that 
the  passengers  can  get  off  opposite  the  station  building  and  avoid 
getting  wet,  do  not  pull  them  by  a  couple  of  hundred  feet  just 
because  the  locomotive  is  thirsty.  Pull  up  to  the  tank  after  the 
passengers  get  on  and  off,  so  says  Rule  341,  and  the  women,  and 
men,  too,  for  that  matter,  will  think  you  are  a  dandy  and  vote 
for  you  the  next  time  you  run  for  school  trustee;  and  perhaps, 
by  so  doing,  you  may  prevent  your  best  girl  spoiling  her  dress. 

And  when  you  are  running  an  engine  you  want  to  know  that 
its  grease  cups  are  screwed  on  tight  and  that  its  brake-shoes  are 
not  cracked,  if  you  do  liot  want  to  have  cases  like  the  following: 
I'rcd.  (_'.  Mitchell,  while  waiting  for  a  train  on  station  platform  at  Lu- 
oian.  Feb.  1st.  was  struck  and  fatally  injured  by  a  grease-cup  plug 
from    engine    No.    206,    passing   the    station,    hauling   train    No.    82. 
Feb.   2d  this  same  engine,  on  its  way  to  Louisville,   lost  a  similar 
plug,  but  fortunately,  it  did  not  hit  anyone  when  it  came  off. 
('has.   (.'.  Wilson,  standing  on  the  platform  at   Newton,   June  30th,  to 
take   passage   on   a   train ;     brakeshoe   on    engine   No.   716,   hauling 
train  No.  3»J.  running  through  the  station  at  60  or  65  miles  an  hour, 
broke,  and  pa-t  of  it  struck  Mr.  Wilcox  on  the  foot,   injuring  him. 

One  of  the  rules  most  frequently  disregarded  is  No.  232,  pro- 
hibiting a  train  on  the  double  track  pulling  through  a  station  while 
another  one  is  standing  there  unloading  passengers. 

About  nine  times  out  of  ten  you  can  do  it  without  an  acci- 
dent, but  the  tenth  time  some  one  will  get  hurt  and  you  will  get 
a  vacation  of  from  30  days  to  life.  I  know  it  is  tantalizing,  when 
you  are  pulling  a  fast  train  and  are,  perhaps,  a  little  late,  to  be 
compelled  to  stop  and  wait  until  the  other  train  has  pulled  out, 
and  its  last  car  passed  the  end  of  the  platform  nearest  you, 
when  you  could  sneak  through  the  station  and  save  a  little  time, 
and  perhaps  no  harm  be  done  and  no  one  be  the  wiser;  but  don't 
do  it,  because  the  rule  says  you  must  not. 

If  that  part  of  the  rule  which  says,  "When  two  trains  are  neai^ 
ing  a  station  from  opposite  directions  at  the  same  time,  and  only 
one  of  them  is  scheduled  to  stop,  the  train  making  the  stop  must 
reduce    speed    and    let    the    other    through    the    station    before    it 
arrives"  was  complied  with,  the  trouble  would  be  largely  overcome. 
You  men  who  are  running  stations  should  see  that  your  plat- 
form lamps  are  not  only  kept  clean  and  properly  filled,   but  that 
after   dark    they   are   burning   so   that   passengers    won't   get   hurt 
falling  off  platforms  in  the  dark,  and  that  the  platforms  are  kept 
clear  of  freight  as  per  Rule  645;   that  baggage  and  express  trucks 
are   placed   where   patrons   won't   tall   over   them,   and,   if   there  is 
a   fast  train   coming,  especially  a   mail  or   newspaper  train,   notify 
the  passengers  and-  get  them  inside  the  depot,  the  only  safe  place 
at   such  times.     Especially  is  this  necessary  on   the   double  track. 
If  there  is  a  broken  plank  or  a  hole  in  the  station  platform,  nail 
a  board  over  it  until  the  carpenters  can  get  around  to  fix  it.     See 
that  the  platforms  are  kept  clear  of  snow  and  ice:   but  when  there 
is  ice  on  the  platform,  throw  ashes  or  sand   over  the  ice  so  that 
people  won't  slip  on  it.     And  if  you  have  people  waiting  for  trains 
at  your   station,  especially   in  the  night   time,  see  that  the  fire  in 
the  stove  in  the  waiting  room  is  kept  going  so  that  they  will  be 
comfortable  and  not  catch  cold.     It  will  take  you  less  time  to  do 
these  things  than  it  will  to  make  a  report  of  an  injury,  and  then 
cases  like  these  won't  be  put  up  to  me  to  guess  at: 
Mrs.  J.   P.  Gedney,  injured  at  Ontario.  June  24,   10  :27   p.  m.,  was  at 
station  to  take  passage  on  train  No.  17,  went  out  of  a  lighted  wait- 
ing-room onto  a  dark  platform  and  fell  and  was  injured. 
Mrs.  Mollis  Schmclla  and  Dr.  Cleveland,  injured,  passengers  on  train 
31.  arrived  at  Altruria  8 :30  p.   m.,  Saturday,  Aug.   21st ;  raining ; 
got  off  train,  no  lights  on  platform  ;  doors  of  depot  locked,  and  fell 
from  platform  to  track. 
M.  O.  Hudson,  passenger  from  Elton  to  TCoodbridge,  on  train  No.  47, 
arriving  at  latter  place  Aug.  28th,  at  12  :30  a.  m.,  got  off  coach  and 
ran  up  to  baggage  car  to  get  baggage ;    in  doing  so  ran  against  train 
signal   on   platform,    was   thrown   down    and   injured :    no   lights   on 
platform  or  in  signal. 
S.  W.  Thomas,  passenger  on  train  No.  48,  injured  at  Harkrader,  Oct. 
21st,  at  11 :20  p.  m.,  was  getting  off  chair  ear,  which  stood  150  ft. 
south  of  the  platform;    there  were  no  lights,  and  the  porter  had  no 
lantern,  and  when  he  stepped  from  the  car  step  to  the  porter's  boi 
he  slipped  and  fell. 

And  sweep  the  car  platforms,  so  passengers  won't  slip  on  banana 
peels,  and  then  such  cases  as  the  following  won't  happen: 
H.   T.   Witheridge.   injured  at  Wingate,  Aug.   4,   1903  ;    caused  by  his 
slipping  on   a   banana  peeling  left  on  the  platform   of  a   coach  In 
train  No.   176  by  the  car  cleaners. 

When  passengers  are  carried  on  freight  trains  Rule  241  says 
the  car  in  which  they  are  riding  must  stop  at  the  platform  to  un- 
load them.     Don't  do  it  out  in  the  yard,  and,  if  you  have  to  do 


December  15,  1905. 


THE     RAILROAD     GAZETTE. 


571 


switching  after  unloading  the  passengers,  stop  at  the  station  plat- 
form as  you  are  pulling  out  and  give  the  passengers  a  chance  to 
get  on  and  not  compel  them  to  go  into  the  yard  in  order  to  do  so. 
If  at  night,  they  might  fall  into  a  culvert  or  over  some  obstruction 
alongside  the  track  and  get  hurt,  and,  if  the  platform  at  the  station 
is  short,  arrange  your  work  so  as  to  make  one  stop  where  the  pas- 
sengers  can    get   off   safely,   and    notify   them,    so   they    will    know 
■when   they  can   do   so;    and   be   sure   to  assist  them  in   getting  on 
and  off,  especially  the  old  men   and  women,  the  children,  and  the 
cripples    (that  is   what   Rule   801   says,   and   you   always  do   it   for 
the  young  and  pretty  girls)   and  then  I  won't  be  trying  to  conjure 
up  excuses  for  cases  like  the  following,  or  pay  tor  them  either: 
Miss  Belie  Saunders,  injured  at  Milwood.  Dec.  14,  litOH,  was  a  passen- 
ger on  train  Xo.  16  from  Homer  to  Milwood.    Tliis  is  a  mixed  traiu. 
It  was  stopped  some  distance  from  the  passenger  station  ;    the  pas- 
sengers were  allowed  to  alight,  and  in  getting  from  the  traclj  to  the 
street  going  down   the  embanliment  she  fell   and  sprained   her   left 
ankle.       It   has   been    the   custom    to  stop    this    train    at   this   point 
for  some  time  and  allow  the  passengers  to  get  off  there,  the  busses 
coming  up  as  near  as  they  could  to  talie  them  to  the  hotel. 
Mrs.  A.  Zuehllie,  injured  at  Granby,  Oct.  10th,  at  G  :10  p.  m.,  in  getting 
off  a  train  on  which  she  had  been  riding  as  a  passenger  ;  the  station 
platform  is  so  short  that  only  the  platform  of  one  car  in  trains  can 
be  stopped  at  it,  and  when  the  car  happens  to  stand  in  a  special  po- 
sition, owing  to  the  manner  in  which  the  platform  is  constructed, 


paid  for  only  one  seat  or  is  riding  on  a  pass,  is  occupying  three 
or  four  seats  have  them  make  room  for  those  standing.  Pay  some 
attention  to  ventilation — in  cold  weather  open  the  ventilators  on 
the  side  the  smoke  trails  on,  and  then  there  won't  be  any  draught. 
In  other  words  comply  with  Rule  573  and  then  cases  like  the  fol- 
lowing, which  seem  to  be  on  the  increase,  won't  happen: 
Nora  Holm,  3  years  of  age,  injured  near  Henshaw,  July  24tb  ;  caused 

by  a  window  in  coach  338,  train  9,  tailing  on  her  arm,  on  account  of 

a  defective  spring. 
Charles  A.   Paner,  passenger,   injured  July  17th,  between  Henley  and 

Chester,  w  induw  catch  in  coach  4378  was  broken  off  ;    he  raised  the 

window  and  put  a  comb  under  it  to  hold  it  up,  and  window  came 

down  on  his  arm. 
II.  Wicker,  boy,  passenger.  Injured  at  Butterfleld,  Aug.  2oth,  on  train 

No.  19,  at  3  :o5  p.  m.,  had  his  head  out  of  window  in  coach  No.  818 ; 

screws  were  out  of  clasp  and  the  window  fell  on  his  head. 


The  Allis-Chalmers  Steam   Turbine. 


The  first  turbine  to  be  put  in  operation  by  the  Allis-Chalmers 
Company,  Milwaukee,  Wis.,  which  lately  entered  the  steam  turbine 
field,  was  recently  started  up  at  the  Washington  street  power  house 
of  the  Utica  Gas  &  Electric  Company,  Utica,  N.  Y.  The  unit  is 
shown  in  Fig.  1.     The  turbine  is  rated  at  1,500  k.  w.,  norma!  load. 


Fig.    1 — The   Allis-Chalmers   1,500    Kw.   Turbine    Unit. 


Fig.  2 — Blading  Scheme. 


the  space  between  the  car  and  the  station  platform  is  about  3  Vi:  ft- 
Mrs.  Mary  H.  Crawford,  passenger,  injured  at  Beulah,  Oct.  13th,  get- 
ting off  train  No.  35  ;   porter  allowed  her  to  fall,  and  she  stepped  be- 
tween platform  and  car  3teps,  injuring  her  left  thigh. 

Another  cause  of  injury  to  passengers,  especially  children,  who 
always  want  the  windows  open,  is  by  the  windows  falling  and  in- 
juring them.  Nearly  always  their  little  hands  or  fingers  get  hurt; 
or  by  ventilators  falling  on  their  heads.  When  you  have  an  acci- 
dent caused  by  a  window  falling  examine  it  immediately  and,  if 
the  catches  are  all  right,  show  the  injured  person  or.  if  a  child, 
the  man  or  woman  in  whose  charge  it  is  traveling  that  it  was 
not  the  fault  of  the  window  catch,  and  at  the  same  time  call  the 
attention  of  some  intelligent  passenger  and  of  your  brakeman  to 
the  matter  and  have  them  try  the  window  catch,  and  send  in  their 
names  and  addresses  with  your  report.  If,  however,  the  catch  is 
defective  report  the  fact,  but  don't  advertise  it,  and  whenever  you 
find  any  defective  catches  or  anything  else  wrong  about  a  car  in 
your  train  call  the  attention  of  the  first  car  repairer  you  meet  to 
the  matter  and  have  it  repaired,  and,  at  the  same  time,  report  it  to 
your  Assistant  Superintendent.  If  the  car  repairers  would  make 
an  examination  of  the  windows,  their  catches,  and  of  the  ventila- 
tors, for  the  purpose  of  finding  out  their  actual  condition,  we  would 
get  rid  of  many  such  cases.  Do  the  same  thing  with  the  mat- 
ting in  the  aisles,  and  when  there  is  a  hole  in  it  get  it  fixed,  or 
get  a  new  one.  If  you  can't  do  that,  take  the  matting  up  and  so 
prevent  anyone  falling  on  it. 

And,  speaking  of  aisles,  so  far  as  possible  get  passengers  to 
keep  their  valises,  suit  cases,  and  bundles  out  of  the  aisles  so 
that  other  passengers  won't  fall  over  them.  If  the  glass  in  a  door 
gets  broken,  when  the  train  is  running,  be  sure  that  all  the  glass 
is  taken  out  of  the  frame,  so  that  passengers  won't  catch  their 
hands  on  it.  Take  pains  to  see  that  your  passengers,  especially 
the  old  and  infirm,  the  woman,  and  children,  are  provided  with 
seats,  and  when  some  passenger,  whether  man  or  woman,  who  has 


running  1,800  r.  p.  m.  It  is  direct  coupled  to  an  Allis-Chalmers  two- 
phase.  60-cycle,  revolving  field  alternator,  operating  at  2,500  volts. 
The  unit  has  a  continuous  overload  capacity  of  25  per  cent.,  with 
a  three-hour  50  per  cent,  overload  capacity  without  exceeding  a 
safe  generator  temperature,  and  capable  of  100  per  cent,  safe 
momentary  overload.  Artificial  ventilation  by  means  of  an  elec- 
trically-driven fan  blower  will,  however,  enable  the  unit  to  be  run 
safely  beyond  its  rated  overload  capacity. 

The  turbine  follows  the  well-known  Parsons  type,  which  has 
proven  itself  eminently  successful  in  numerous  installations  both 
here  and  abroad.  The  Allis-Chalmers  construction,'  however,  em- 
bodies a  number  of  features  which  are  new  in  this  country,  and 
which  are  claimed  by  the  builders  to  be  distinct  improvements. 
The  chief  distinguishing  feature  of  this  construction  is  the  blading, 
which,  while  it  is  of  the  Parsons  reaction  type  as  regards  the 
principle  of  operation,  differs  in  mechanical  construction  in  a 
number  of  essential  details.  The  roots  of  the  blades  are  formed 
in  dovetail  shape  by  special  machinery,  and  are  inserted  in  slots 
cut  in  foundation  or  base  rings;  these  slots  being  formed  by  special 
machine  tools  in  such  a  way  as  to  conform  exactly  to  the  shapes 
of  the  blade  roots.  The  foundation  rings  are  of  dovetail  shape  in 
cross  section  and  are  inserted  in  dovetailed  grooves  cut  in  the 
turbine  cylinder  and  spindle  respectively,  in  which  they  are  firmly 
held  by  key  pieces,  much  in  the  same  way  that  the  well  known 
"Lewis  bolt "  is  fastened.  In  order  further  to  insure  the  integrity 
of  the  construction,  the  key  pieces  or  rings  after  being  driven  into 
place  are  upset  into  undercut  grooves. 

Another  noticeable  feature  of  the  blading  is  the  method  of 
reinforcing  and  protecting  the  tips  of  the  blades.  This  point  in 
steam  turbine  design  is  one  upon  which  much  thought  has  been 
expended  by  inventors;  it  is  claimed  that  the  design  under  con- 
sideration successfully  solves  all  difficulties.  In  forming  the  blades 
a  shouldered  projection  is  left  at  the  tip.  This  is  inserted  in  a 
slot  punched  in  a  shroud  ring;  the  slots  being  punched  by  special 
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machinery  in  such  a  way  as  to  produce  accurate  spacing  and  at 
the  same  time  form  the  slots  so  that  they  will  give  the  proper 
angles  to  the  blades  independent  of  the  slots  in  the  base  ring. 
After  the  blade  tips  are  inserted  in  the  slots  in  the  shroud  rings 
they  are  riveted  over  by  specially  arranged  pneumatic  machinery. 
The  shroud  rings  are  made  in  channel  shape,  with  outwardly  pro- 
jecting flanges  which,  after  assembly  in  the  turbine,  are  turned  and 
bored  to  give  the  necessary  working  clearance.  The  ilanges  of 
the  channels  are  made  so  thin  that,  although  amply  sufficient  for 
stiffness,  the  shroud  ring  does  not  have  the  disadvantage  of  a  solid 
shroud  which  acquires  a  dangerous  temperature  by  friction  in  case 
of  an  accidental  contact  of  the  rotating  and  stationary  parts.  It 
is  claimed  for  this  construction  that  the  blades  are  stiffened  against 
the  effect  of  vibration  in  a  much  more  substantial  manner  than  by 
any  other  means  thus  far  employed,  while  the  use  of  a  protecting 
shroud  ring  enables  the  working  clearance  to  be  made  smaller  than 
in  the  case  of  naked  blade  tips,  without  danger  in  case  of  accidental 
contact,  thus  reducing  the  leakage  loss  to  a  minimum;  the  leakage 
past  the  blade  tips  being  the  principal  source  of  loss  in  the  steam 
turbine.  As  to  the  safety  from  damage  in  case  of  accidental  con- 
tact, it  is  claimed  that  this  has  been  proven  by  experiment  with 
actual  blading,  by  throwing  the  bearings  out  of  center  so  as  to 
produce  contact,  without  detrimental  results.  An  incidental  ad- 
vantage claimed  for  this  construction  is  that  if  by  chance  a  blade 
should  prove  detective,  it  is  so  held  in  place  by  the  shroud  ring 
that  it  cannot  possibly  work  loose  and  produce  damage. 

By  the  method  of  construction  described,  the  entire  blading  is 
produced  by  machinery,  thus  eliminating  the  personal  equation 
which  enters  into  blading  done  by  hand  work,  which  depends  upon 
the  skill  of  the  individual  workmen.  Besides  insuring  that  every 
blade  is  securely  fastened,  all  blades  are  necessarily  set  at  exactly 


Fig.  3 — Detail   View  of   Blading, 

the  designed  angle  and  pitch;  the  openings  between  blades,  upon 
which  in  great  part  the  economical  performance  depends,  being 
absolutely  uniform.  The  blading  is  made  up  in  half  rings  in  the 
blading  shop  and  is  carefully  inspected  before  being  inserted  in 
the  turbine. 

Pig.  2  shows  the  general  scheme  of  the  blading,  illustrating 
the  method  of  fastening  the  blades  as  well  as  the  channel-shaped 
shroud  ring.  Fig.  3  illustrates  the  blading,  and  shows  its  sub- 
stantial construction  as  well  as  the  uniformity  of  the  work.  Fig. 
4  shows  a  turbine  spindle  of  the  same  size  as  that  of  the  Utica  tur- 
bine. A  feature  noticeable  in  Fig.  4  is  the  absence  of  the  usual  low- 
pressure  "balance  piston;"  the  photograph  showing  only  two  bal- 
ance pistons  instead  of  the  three  pistons  formerly  used  in  this  type 
of  turbine,  where  it  is  said  to  have  been  found  difficult  to  produce 
a  balance  piston  of  the  size  required  for  balancing  the  low-pressure 
stage  of  the  turbine  and  at  the  same  time  make  it  sufficiently  rigid 
to  run  with  the  necessary  small  working  clearance.  In  the  AUis- 
Chalmers  construction  there  is.  however,  a  third  balance  piston,  but 
instead  of  being  at  the  high-pressure  end  of  the  turbine,  as  formerly 
arranged,  it  is  at  the  low-pressure  end,  and  as  it  is  smaller  than 
the  large  end  of  the  spindle  it  is  hidden  from  sight  in  the  photo- 
graph. By  making  this  piston  in  such  a  way  that  its  circular  area 
is  equal  to  the  annular  area  of  the  pistons  used  in  the  older  con- 
struction, the  low-pressure  balance  piston  is  made  much  smaller 
Instead  of  reducing  the  leakage  past  this  piston  by  means  of 
"dummy  packing,"  as  in  the  high-pressure  and  intermediate  pis- 
tons, and  as  used  in  the  low-pressure  pistons  of  the  older  construc- 
tion; a  labyrinth  packing  of  radial  baffling  type  has  been  adopted, 
thus  eliminating  small  axial  clearance  in  this  turbine.  A  consider- 
able advantage  is  claimed  for  this  construction  in  permuting  the 


use  of  smaller  workng  clearances  in  the  high-pressure  an<l  inter- 
mediate balance  pistons.  Other  points  of  improvement  claimed  for 
this  construction  include  details  of  spindle  construction,  gjveFUing 
mechanism,  lubrication,  and  other  minor  features. 

The  alternating  current  generator  of  the  Utica  outfit  deserves 
notice.  Perhaps  the  most  noticeable  feature  of  this  generator  is 
the  substantial  design  of  the  revolving  field,  providing  great  strength 
and  at  the  same  time  giving  the  thorough  ventilation  which  is  es- 
sential. Particular  attention  has  been  paid  to  the  insulation, 
evidenced  by  the  fact  that  the  armature  (Fig.  5)  was  subjected 
to  an  alternating  current  insulation  test  of  10,000  volts  for  a  period 
of  15  minutes.  This  generator  was  built  at  the  Bullock  works  of 
the  Allis-Chalmers  Company,  at  Cincinnati.  Ohio,  where  the  gene- 
rators for  all  of  their  other  turbine  outfits  are  being  built. 

The  Allis-Chalmers  Company,  in  entering  the  steam  turbine 
field,  effected  an  alliance  with  the  Turbine  Advisory  Syndicate  of 
England,  thereby  securing  the  co-operation  of  the  firms  therein 
interested,  including  Messrs.  Millans  &  Robinson,  the  high-speed 
engine  builders,  of  Rugby;  Yarrow  &  Company,  the  well-known 
torpedo  boat  builders.  Isle  of  Dogs.  London:  and  the  Neptune  Ship- 
building Works,  Walker-on-Tyne.     The    Ltica  turbine  was  built  for 


Fig.   4 — Turbine  Spindle. 

the  Allis-Chalmers  Company  by  Messrs.  Williams  &  Robinson,  to 
whom  a  number  of  turbine  contracts  were  sub-let  by  the  Allis- 
Chalmers  Company  before  the  latter  had  perfected  the  installation 
of  their  special  machinery  for  turbine  manufacture.  An  agree- 
ment has  more  recently  been  effected  with  Hon.  Charles  A.  Parsons. 
C.  B.,  for  interchange  of  data,  thereby  giving  to  the  Allis-Chalmers 
Company  the  benefit  of  the  vast  experience  of  Mr.  Parsons,  the 
original  inventor  of  this  type  of  turbine,  and  to  whose  engineering 
ability  and  indomitable  energy  the  evolution  and  present  state  of 
perfection  of  the  successful  steam  turbine  are  principally  due.  The 
Allis-Chalmers  Company  has  also  secured  rights  under  Mr.  Parsons' 
patents  for  marine  turbines  and  turbo-compressors  and  blowers,  for 
whicn  there  Is  a  growing  demand. 

The  Allis-Chalmers  Company  Is  now  building  steam  turbines 
in  its  engine  works  at  West  Allls  (Milwaukee).  The  growth  of 
the  business  has  led  to  a  large  extension  of  the  works,  amounting 
to  a  practical  doubling  of  the  present  plant.  A  considerable  part 
of  the  extension  will  be  devoted  to  the  manufacture  of  steam  tur- 
bines and  the  accompanying  electric  generators;  one  of  the  three 
new  manufacturing  buildings  being  given  up  to  the  exclusive  manu- 
facture   of    the    turbines    themselves.      The   first    steam    turbine   of 


Fig.  5 — Armature  of  1,500  Kw,  Utica  Generators. 


the  Allis-Chalmers  Company's  own  make,  of  5,500  k.  w.  capacity, 
nas  recently  been  shipped,  and  others  are  following  as  fast  as  the 
present  crowded  condition  of  the  shops  will  permit. 


Bavaria  takes  the  prize  for  the  most  conscientious  passenger 
if  we  may  trust  a  correspondent  of  an  Augsburg  newspaper  who 
relates  the  following  as  an  actual  occurrence.  On  entering  a  second- 
class  compartment  of  a  train  going  to  Munich,  the  correspondent 
found  there  an  elderly  gentleman  and  his  son.  He  entered  into 
conversation  with  the  father,  who  listened  attentively  but  soon 
seemed  much  distracted  and  consulted  his  watch  frequently.  Finally, 
when  within  a  few  miles  of  Munich,  he  jumped  up  and  pulled  the 
cord  which  sets  the  emergency  brake  in  German  cars.  As  the 
train  came  to  a  sudden  stand  the  trainmen  ran  to  the  compart- 
ment and  asked  anxiously  what  was  the  matter.  "Nothing  is  the 
matter  with  the  train,"  said  the  old  man,  blandly;  "but  this  boy 
of  mine  became  10  years  of  age  just  now,  at  half-past  nine.  As 
he  was  not  10  when  we  started,  I  got  a  half-fare  ticket  for  him. 
For  the  rest  of  the  way  to  Munich  full  fare  is  due.  What's  to  pay?" 
The  language  of  the  trainmen  is  not  reported,  but  the  paper  seems 
a  little  scorched  just  there. 
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The  official  report  of  the  October  meeting  of  the  American  Rail- 
way Association,  which  has  just  appeared,  shows  that  the  important 
vote  to  lengthen  the  time  that  a  borrowed  car  may  be  kept  without 
paying  penalty  was  carried  with  very  little  discussion,  as  was  the 
vote  to  raise  the  ordinary  per  diem  rate  from  20  cents  to  25.  This 
flve-cent  increase  was  approved  by  a  vote  of  109  to  4,  the  only  strenu- 
ous objector  being  the  New  Haven  road,  which  was  represented  by 
both  its  general  manager  and  its  counsel.  The  lawyer  argued  that 
the  main  object  of  per  diem — to  make  cars  move  better — had  been 
accomplished,  and  therefore  the  further  oppression  of  the  terminal 
roads  was  unnecessary.  Chairman  Hale  replied  to  this  that  car 
movement  had,  indeed,  been  improved,  but  by  no  means  enough. 
Moreover,  he  claimed  that  the  New  Haven  road's  purchases  of  new 
cars  had  not  been  large  enough  to  materially  increase  its  facilities, 
for  the  volume  of  business  had  also  increased.  The  only  real  issue 
that  the  discussion  settled,  as  between  the  New  Haven  road  and  its 
western  connections,  was  that  of  the  supply  of  cars  for  joint  business. 
Mr.  Higgins,  of  the  New  Haven,  said  that  for  half  the  year — the  dull 
half — he  could  not  get  his  connections  to  use  his  cars,  each  connec- 
tion having  enough  of  its  own.  To  this  Mr.  Hale  in  reply  pledged  the 
connections — particularly  the  coal  roads — to  an  equitable  arrange- 
ment for  the  future,  to  be  kept  in  effect  all  the  year  round.  Mr.  Hale 
said,  in  regard  to  the  New  England  96-hour  rule,  that  96  hours'  free 
time  had  to  be  allowed  on  the  great  bulk  of  the  cars  in  Ohio,  so  jnany 
exceptions  being  made  in  that  state  to  the  48-hour  rule.  If  Ohio 
roads  can  stand  this  burden.  New  England  ought  to  be  able  to  stand 
it.  One  member  argued  for  40  cents  a  day  and  a  penalty  rate  of 
$1.25,  but  the  promptness  with  which  he  was  voted  down  showed 
that  the  meeting  was  "solid"  for  the  committee's  figures.  Mr.  Hale 
estimates  the  average  cost  of  a  freight  car  per  day. at, about  27 
cents;  and  there  was  evidently  a  strong  aversion  to  adopting  any 
rate  above  cost. 


enjoy  the  proposed  benefit  because,  having  few  branches,  their  total 
falls  below  2,000  miles.  And  the  funny  thing  about  it  is  that  the 
New  Haven  road,  which  complains  so  loudly  about  the  misfortunes 
due  to  its  shortness,  is  one  of  those  which  will  benefit  by  this  relief 
which  has  been  devised  to  help  the  long  roads,  for  the  aggregate 
length  of  its  multitude  of  short  roads  is  2,088  miles.  The  only 
rational  way  to  introduce  the  40-day  arrangement  would  be  for  the 
committee  to  specify  the  routes-»-such  as  that  of  the  Atchison  from 
Chicago  to  Los  Angeles — on  which  the  relief  should  apply.  A  long 
road  does  not  need  this  relief  on  its  short  lines  any  more  than  does 
a  short  road.  The  action  of  the  committee  is  to  be  explained  pre- 
sumably on  the  theory  that  in  such  a  large  and  unwieldy  body  as 
this  Association  it  is  best  to  get  what  you  can  even  at  the  frequent 
sacrifice  of  reason — as  has  been  the  case,  indeed,  in  other  features  of 
the  car-service  reform.  A  number  of  ideals  may  have  to  remain  in 
the  background  for  some  time  to  come;  such,  for  example,  as  that 
which  requires  all  foreign  cars  to  be  promptly  returned  home.  Di- 
version of  cars  to  get  some  profitable  local  business,  and  ordering 
illegitimate  movements  of  cars  to  break  penalties  continue  to  be  com- 
mon, and  their  viciousness  is  recognized;  but  the  committee  has 
been  unable  to  even  suggest  any  effective  rule  to  put  a  stop  to  the 
evil. 


The  proposal  to  let  long  roads  keep  cars  4o  days  at  the  ordinary 
rate,  instead  of  30  days,  as  at  present,  is  an  important  change,  and  it 
would  not  be  surprising  if  the  letter  ballot  should  show  a  consid- 
erable vote  against  it.  It  looks  like  weakening  the  effect  of  the 
penalty  principle  on  thousands  of  miles  of  road  where  it  is  greatly 
needed,  for  the  sake  of  appeasing  the  grief  of  a  very  few  roads. 
There  are  thirty  railroads,  operating  about  three-fourths  of  the  rail- 
road mileage  of  the  country,  which  have  over  2,000  miles  each,  and 
which  will  thus  have  the  benefit  ot  the  10  days'  additional  use  with- 
out penalty;  while  a  number  of  long  roads,  such  as  the  Lake  Shore 
&  Michigan  Southern,  the  Chicago  Great  Western,  the  Kansas  City 
Southern,  the  Chesapeake  &  Ohio,  and  the  Texas  &  Pacific,  will  not 


Besides  the  car  service  matter  and  the  rules  for  transportation 
of  explosives,  which  have  already  been  reported  In  the  Railroad 
Gazette  (October  27  and  November  3),  the  oflacial  Proceedings  con- 
tains the  Secretary's  official  report  of  the  International  Railway  Con- 
gress. The  expenses  of  the  7th  Session,  including  the  special  trains 
for  carrying  the  visitors  to  St.  Louis,  Chicago,  Montreal,  etc.,  were 
$48,871.  The  report  says  that  the  reason  why  the  time  signal  of  May 
3  was  not  sent  around  the  world  was  the  unwillingness  of  the  Eastern 
and  Great  Northern  telegraph  companies  to  co-operate.  These  com- 
panies own  the  lines  in  Asia,  and  the  signal  would  have  passed 
through  that  part  of  the  world  in  the  busiest  part  of  the  day.  The 
report  pays  a  high  compliment  to  the  managers  of  the  exhibition  of 
railway  appliances  which  was  held  at  Washington  in  connection 
with  the  Congress.  The  re'port  of  the  Committee  on  Safety  Apppli- 
ances  which  was  presented  at  the  Chicago  meeting,  says  that  the 
committee  is  preparing  a  code  of  air-brake  rules.  The  Association 
instructed  this  committee  to  arrange  for  uniform  tests  in  connec- 
tion with  the  rules  governing  the  determination  of  physical  and  edu- 
cational qualifications  of  employees.  The  Committee  on  Statistical  In- 
quiry presented  a  report  at  the  meeting  containing  definitions  of 
units  and  an  elaborate  blank  form  for  reporting  railroad  transporta- 
tion statistics.    While  the  matters  presented  by  the  committee  were 
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approved,  the  committee's  explanation  of  its  work  is  yet  to  come. 
This  will  probably  be  submitted  at  the  next  meeting.  The  Commit- 
tee on  Standard  Cipher  Code  expects  to  have  the  code  ready  for 
delivery  soon. 


CAR  AND  LOCOMOTIVE  OUTPUT  IN   1905. 


Official  returns  from  all  of  the  car  building  plants  in  the  United 
States  and  Canada,  with  the  exception  of  one  of  the  smaller  builders, 
whose  output  we  have  estimated  from  our  current  records, 
show  that  168,006  cars  were  built  during  the  year  1905,  including  cars 
for  use  on  subway  and  elevated  railroads,  but  exclusive  of  street 
and  interurban  electric  cars.  These  figures  do  not  include  cars 
built  by  railroads  in  their  own  shops,  of  which  an  exceptionally 
large  number  have  been  built  this  year.  Of  the  above  total,  165,- 
455  are  for  freight  service,  and  2,551  are  for  passenger  service,  162,- 
701  are  for  domestic  use,  and  5,305  are  for  export.  This  -is 
the  largest  car  output  in  any  one  year  that  we  have  yet  reported, 
and  is  considerably  more  than  double  the  total  output  for  last  year, 
which  was  62,950.  The  next  largest  output  for  any  one  year  was  in 
1902,  when  a  total  of  162,547  cars  were  built.  During  the  past  three 
months  the  car  companies  have  booked  some  record  breaking  orders. 
The  majority  of  these  are  for  1907  delivery,  and  among  them  are 
orders  from  two  of  the  leading  railroads  which  alone  amount  to 
almost  as  many  cars  as  the  total  car  output  in  1904.  During  the 
year  2,164  cars  were  built  by  firms  in  Canada,  an  increase  of  222 
cars  over  the  number  built  in  1904.  The  following  table  shows  the 
Railroad  Gazette's  estimate  of  cars  built  during  the  last  seven 
years:  ;     ; 

-Cars — 


1899. 
1900. 
1901. 
1902. 
1903. 
19U4. 
ItW.j. 


Freight.        Passenger.  Total. 

119,886  l,30o  121,191 

115,631  1,636  117,267 

136,950  2,055  139,005 

162,599  1,948  164,547 

153,195  2.007  154.808 

60,806  2,144  62,950 

165,455  2,551  168,006 


Official  returns  from  all  of  the  locomotive  builders  in  the 
United  States  and  Canada  show  that  there  were  5,491  new  locomo- 
tives built  in  1905,  as  against  3,441  built  in  1904.  Like  the  car 
total,  this  total  does  not  include  locomotives  built  by  railroads  in 
their  own  shops,  nor  does  it  include  orders  given  for  repairs  or  re- 
building. Of  the  total  number  of  locomotives  reported  built,  140 
were  electric  locomotives  as  against  95  electric  locomotives  for  last 
year.  Of  the  total  number,  583  were  for  export  and  4,896  for  domes- 
tic use,  including  177  compound  locomotives.  The  total  number 
of  locomotives  built  this  year  exceeds  the  total  number  for  any 
previous  year  that  we  have  yet  reported.  The  nearest  number  to 
it  was  in  1903,  when  there  were  5.152  locomotives  built.  The  fol- 
lowing table  shows  our  figures  for  the  number  of  locomotives  built 
during  the  past  14  years: 

1892 2.012         1S99 2,473 

1893 2,011         1900 3,153 

1894 695         1901 3,384 

1895 1,101         1902 4,070 

1896 1,175         1903 5,152 

1897 1,251         1904 3,441 

1898 1,875         1905 5,491 

In  analyzing  the  above  rejwrts,  it  is  interesting  to  note  what 
the  totals  really  mean  by  calculating  the  expenditure  involved. 
At  an  average  cost  per'  freight  car  of  $1,000,  the  total  spent  for 
freight  cars  would  be  $165,455,000;  at  an  average  cost  per  pas- 
senger car  of  $7,000,  the  total  spent  for  passenger  cars  would  be 
$17,857,000,  and  at  an  average  cost  per  locomotive  of  $14,000,  the 
total  spent  for  locomotives  would  be  $76,874,000.  Adding  these 
totals  shows  that  the  total  amount  spent  by  the  railroads  in  1905 
for  motive  power  and  rolling  stock  approximates  the  enormous  sum 
of  $260,186,000. 


entific  man  when  he  says  that  this  system  is  capable  of  higher 
speed  than  the  direct  current  system,  more  economical,  and  does 
less  injury  by  electrolytic  action  to  underground  metallic  work. 
But  he  is  not  necessarily  so  biased,  for  his  great  rival  has  an  equal 
right  with  his  own  company  to  use  all  patents  owned  by  either 
company.  This  wise  arrangement  between  the  two  companies  was 
made  in  the  interest  of  the  advancement  of  the  science  of  electric 
working.  His  statement  of  his  part  in  making  practicable  the  gen- 
eration of  the  alternating  current,  twenty  years  ago,  is  too  modest. 
In  the  scientific  part  of  that  invention  which  has  made  high-speed 
electric  traction  possible  he  ranks  with  other  great  workers  in  the 
electrical  field:  the  practical  part  he  accomplished  almost  alone. 

The  importance  of  the  prevention  of  electrolytic  action  cannot 
be  overestimated.  Outside  of  the  cities  electrolysis  does  little  dam- 
age; but  the  greatest  current  consumption  on  a  railroad  would 
take  place  in  the  yards  and  terminals  in  the  cities  and  the  extent 
of  electrolytic  action  is  proportional  to  the  strength  of  the  current 
flowing  between  electrodes.  The  enormous  amount  of  power  flowing 
in  the  ground  return  circuit  has  caused  and  will  cause  damage  to 
adjacent  parallel  underground  metallic  structures  where  direct 
current  is  used,  even  if  the  most  effective  preventative  measures 
are  taken  in  the  way  of  metallic  return  circuits  and  frequent 
grounding  of  the  i-ails  to  pipes  in  the  danger  zone.  With  alter- 
nating current,  electrolytic  action  is  not  present  in  destructive 
amounts.  The  fluctuating  polarity  of  the  current  prevents  decom- 
position of  the  metallic  surfaces. 

It  is  clear  that  Mr.  Westinghouse  does  not  criticise  the  New 
York  Central  or  its  electric  commission  for  their  recommendation 
to  use  the  continuous  current  system,  for  he  says  in  his  letter  to 
Mr.  Newman  that  "there  had  been  no  such  development  of  the 
single-phase  system  now  actively  under  discussion  as  could  warrant 
its  adoption,  and  therefore  the  selection  of  the  continuous  current 
system  by  your  commission  of  engineers  was  an  obvious  outcome 
of  the  situation  as  it  then  existed."  During  the  period  of  the  New 
York  Central  investigations,  Mr.  Westinghouse  arrived  at  the  same 
conclusion  that  its  commission  did.  and  upon  his  advice  his  com- 
pany equipped  the  Long  Island  terminal  with  direct-current  motors, 
taking  their  power  from  a  conductor  rail.  In  this  progressive  sci- 
ence it  is  of  the  highest  importance  that  commercial  rivalry  shall 
not  be  an  obstacle  to  the  development  of  the  safest  and  most 
economical  system  of  heavy,  high-speed  electric  traction. 


MR    WESTINGHOUSE  AGAIN   LOOKS  AHEAD 


In  the  few  letters  which  Mr.  George  Westinghouse  has  ad- 
dressed to  the  public,  he  has  divorced  himself  from  his  commercial 
interests  and  told  what  he  believed  to  be  true  and  in  each  case  it 
has  proved  to  be  true.  Nearly  four  years  ago  he  braved  hysteric 
public  opinion  by  pointing  out  that  the  New  York  Central  tunnel 
disaster  would  have  involved  a  still  greater  loss  of  life  if  electric 
traction  in  the  then  state  of  the  art  had  been  in  use.  For  this  he 
was,  as  he  says  in  his  letter  in  another  column,  "harshly"  criti- 
cized; he  was  injuring  his  own  business,  making  pointless  the  de- 
mand for  immediate  change  of  power  and  curbing  an  irascible 
district  attorney,  who  was  busy  and  indiscriminate  in  attacking 
the  hard-earned  reputations  of  railroad  ofl^cers.  In  his  present  let- 
ter he  is  alike  high-minded.  At  first  sight  one  may  say  that  having 
perfected   an   alternating  current  series  motor,  he   is  a   biased  sci- 


THE  WORK  OF  THE  INDUSTRIAL  COMMISSIONER, 


Perhaps  no  modern  development  of  railroad  organization  is  more 
significant  of  foresight  and  enterprise  than  the  creation  of  the  indus- 
trial department  and  the  work  of  the  commissioner  who  stands  at 
its  head.  For  railroads  to  desire  new  industries  and  the  develop- 
ment of  their  territory  is  as  old  as  railroads;  for  them  to  set  a 
highly  trained  officer  to  giving  all  his  time  to  carry  out  this  desire, 
is  the  modern  development.  The  review  in  another  column  of  the 
history  and  workings  of  the  industrial  department  comes  from  in- 
formation furnished  in  letters  and  personal  interviews  by  a  number 
of  industrial  commissioners.  It  suggests  the  breadth  of  wisdom 
which  a  successful  railroad  industrial  officer  must  have  about  the 
business  conditions  of  his  territory,  its  resources  and  its  industrial 
possibilities.  It  also  shows  the  varying  character  of  his  duties  in 
different  parts  of  the  country. 

His  object  in  every  case  is  the  same — the  industrial  development 
of  his  railroad's  territory — but  his  methods  vary  with  the  natural 
circumstances  of  his  territory.  In  the  east,  his  particular  efforts 
are  directed  to  the  establishment  of  manufactures;  in  the  west  and 
south,  to  agriculture,  mining  and  the  development  of  natural  re- 
sources. His  work,  east  or  west,  may  be  summed  up  in  the  phrase, 
"An  endeavor  to  create  conditions  favorable  to  industrial  develop- 
ment." The  first  step  in  bringing  about  this  result  is  the  collection 
of  information.  This  comes  from  many  different  sources.  Directly, 
technical  and  trade  papers  and  particularly  government  bulletins 
such  as  those  of  the  geological  survey,  furnish  much  material;  in- 
directly every  business  enterprise  within  his  observation  adds  to 
the  industrial  commissioner's  knowledge.  He  becomes  a  specialist 
in  a  score  of  different  industries.  Are  there  towus  on  his  line  where 
iron  ore,  coal,  coke  and  limestone  are  readily  available?  The  in- 
dustrial commissioner  learns  about  the  steel  business  more  than 
enough  to  enable  him  to  talk  intelligently  on  the  subject.  Do  unde- 
veloped water  powers  and  spruce  timber  exist  near  together  on  the 
line?  The  commissioner  spends  months  in  learning  the  pulp  and 
paper  mill  business.  Thus  his  endeavor  to  create  conditions  favor- 
able to  the  location  of  industries  results  in  his  acquiring  for  him- 
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self  and  for  the  records  of  his  department,  complete  and  accurate 
information  about  all  those  manufacturing  and  agricultural  enter- 
prises in  which,  within  his  particular  territory,  his  department  is 
likely  ever  to  be  interested. 

Through  his  assistance  in  the  organization  of,  and  his  co-opera- 
tion with,  boards  of  trade  and  other  commercial  bodies  and  especially 
through  his  personal  acquaintance  with  the  officers  of  such-  organ- 
izations, the  industrial  commissioner  puts  himself  in  another  way 
directly  in  touch  with  local  conditions  all  along  his  line.  Accord- 
ing to  his  point  of  view  the  industrial  department  is  to  Lhe  rail- 
road what  the  board  of  trade  is  to  the  community  and  for  this  reason 
close  co-operation  is  most  desirable  for  both.  His  effort  is  to  organ- 
ize the  entire  territory — not  part  here  and  part  there — in  order  that 
if  a  manufacturer  fails  to  find  the  exact  location  wanted  in  one 
town  he  can  be  directed  at  once  to  some  other  nearby  town  along 
the  line  which  will  meet  his  requirements.  This  close  association 
with  business  organizations  results  in  the  acquaintance  of  the  com- 
missioner with  the  leading  business  men  in  his  territory,  through 
whom  he  keeps  in  touch  with  all  sorts  of  business  developments. 
Through  this  acquaintance  and  the  detailed  information  with  re- 
spect to  raw  materials,  cheap  fuels,  conditions  of  labor,  availa- 
bility of  manufacturing  locations  and  adaptability  of  various  soils 
which  he  possesses,  the  industrial  commissioner  comes  to  be  at  the 
head  of  a  sort  of  business  publicity  bureau  engaged  in  a  persistent 
and  continuous  campaign  for  manufacturing  development. 

After  the  necessary  information  is  collected  and  the  territory 
well  organized  commercially,  the  commissioner  takes  active  steps 
to  get  his  road  known  as  a  field  for  business  opportunities.  Even 
if  they  do  not  produce  immediate  results,  the  distribution  of  in- 
dustrial circulars  and  advertising  in  trade  papers  are  found  to  be, 
in  general,  exceedingly  profitable  railroad  advertising.  Although 
the  iron  and  steel  firms  among  whom  the  St.  Paul's  iron  ore  map 
was  so  popular,  and  the  concerns  who  make  use  of  the  Erie's 
coal,  oil  and  gas  map  in  their  daily  business,  may  not  directly  con- 
tribute any  additional  traffic  to  the  road  on  this  account,  the  in- 
direct effect  is  to  create  in  their  mind  the  impression  that  these 
are  roads  worth  doing  busings  with  when  opportunity  offers.  In 
his  campaign  the  industrial  commissioner  is  engaged  in  two  sorts 
of  activities — establishment  of  new  industries,  and  changing  the  loca- 
tion of  established  industrial  enterprises.  In  each  case  the  first 
success  is  the  hardest.  The  example  of  one  successful  new  industry 
of  its  kind  or  of  one  prominent  firm  going  to  a  new  and  better 
location,  once  it  is  obtained,  will  almost  surely  soon  be  followed 
by  others.  By  a  thorough  knowledge  of  the  business  and  the  situa- 
tion in  his  territory  the  commissioner  can  often  make  clear  to 
capital  the  possibilities  of  profitable  development.  An  example  of 
this,  in  a  small  way,  is  a  profitable  kindling  wood  business  which 
was  built  up  by  the  industrial  department  of  a  western  road  by 
working  out  a  plan  to  use  the  pieces  of  wood  previously  burnt  to 
get  rid  of  them  by  saw  mill  companies  in  the  lumber  country  as 
kindling  wood  in  the  Chicago  market.  The  success  of  this  enter- 
prise would  not  have  been  possible  if  it  had  not  been  for  a  favor- 
able rate  given,  at  the  suggestion  of  the  industrial  department,  on 
these  shipments.  Similarly,  before  hemlock  timber  was  generally 
known  to  be  available  for  newspaper  pulp,  a  manufacturer  in  touch 
with  the  department  discovered  that  it  could  be  successfully  used, 
and,  in  connection  with  a  large  tannery  which  had  just  been  estab- 
lished some  75  miles  away,  secured,  through  the  industrial  depart- 
ment, a  rate  on  the  hemlock  lumber,  after  the  bark  was  taken  off, 
low  enough  to  make  it  possible  for  it  to  be  used  with  profit.  The 
low  rate  on  the  kindling  wood  and  on  the  hemlock  logs  was  not 
a  loss  but  a  gain  to  the  railroad  company,  for  in  both  cases  it 
created  entirely  new  traffic  and  in  the  latter  case  the  finished  product 
was  again  shipped  over  its  rails.  These  cases  illustrate  the  close 
co-operation  of  the  industrial  commissioner  with  the  traffic  depart- 
ment. Aside  from  the  immediate  interests  of  his  own  department, 
the  benefit  of  his  specialized  knowledge  is  also  often  called  on  to 
determine  the  rate  to  be  given  on  a  special  class  of  goods.  He  must, 
of  course,  in  deciding  on  the  desirability  of  a  certain  industry,  take 
into  account  the  traffic  interests  of  the  railroad  company,  so  as  to 
locate  the  industry  where  it  will  be,  at  the  same  time,  best  situated 
for  its  own  success  and  for  its  contribution  to  the  traffic  of  the 
railroad.  He  must  try  to  get  traffic  which  will  move  in  the  opposite 
direction  from  that  of  the  greatest  loaded  car  movement  rather  than 
in  the  same  direction,  and  must,  in  all  the  complicated  rate  situa- 
tions which  come  up,  consider  the  interests  of  the  road  along  with 
the  successful  establishment  of  the  shipper. 

One  of  the  most  valuable  characteristics  of  the  industrial  com- 
missioner to  the  railroad  is  that  he  can  take  time.  No  freight  traf- 
fic manager  or  general  freight  agent,  with  his  rush  of  other  duties. 


usually  occupying  every  minute  and  more  of  his  available  time, 
can  find  a  chance  to  think  up  schemes  for  attracting  manufacturers 
or  spare  time  to  devote  to  projects  which  may  amount  to  nothing 
at  all.  What  traffic  official  would  have  a  chance  to  work  up  a  soil 
map  of  his  railroad's  territory  compiled  from  government  reports 
and  distribute  it  with  a  list  of  farm  lands  for  sale;  or  publish  a 
monthly  newspaper  devoted  to  the  industrial  building  up  of  his  terri- 
tory; or  work  out  from  the  best  available  scientific  sources  the  cost 
per  ton  of  producing  pig  iron  at  different  towns  on  his  line?  Activi- 
ties like  these,  of  great  importance  in  building  up  a  railroad's  perma- 
nent prosperity,  are  out  of  the  traffic  officer's  reach.  What's  every- 
body's business  is  nobody's  business,  and  this  sort  of  farsighted  build- 
ing for  the  future  is  left  undone  unless  there  is  an  officer  who  can 
devote  to  it  his  whole  time.  No  less  important  may  be  the  ability 
to  spend  time  on  a  doubtful  chance.  A  real  estate  agent  comes  to 
a  traffic  manager  of  a  road  which  has  no  industrial  department. 
saying  that  he  has  in  tow  a  large  manufacturing  concern  whose 
name  he  cannot  mention  but  which  might  be  induced  to  locate.  He 
wants  to  get  the  railroad's  engineers  to  make  a  survey  and  deter- 
mine the  practicability  of  the  proposed  location.  The  traffic  man- 
ager probably  does  not  know  the  man  and  in  any  case  knows  that 
real  estate  agents'  plans  often  go  astray.  He  also  happens  to  know 
that  at  the  moment  the  engineering  department  needs  every  pos- 
sible man  for  a  certain  piece  of  reconstruction  work.  To  grant  the 
request  for  engineers  will,  for  this  reason,  mean  on  a  blind  chance 
a  direct  loss  to  the  company  of  several  hundred  dollars.  This  does 
not  seem  worth  while  on  the  call  of  a  man  with  plans  undisclosed. 
He  therefore  does  not  take  enthusiastically  to  the  idea  and  the  real 
estate  agent  may  be  thrown  entirely  on  his  own  resources.  On  the 
other  hand,  if  there  is  an  industrial  department,  the  traffic  manager 
at  once  sends  the  inquirer  to  the  industrial  commissioner,  whom  he 
tells  him  is  the  man  to  be  seen.  The  commissioner  meets  him,  is 
not  unlikely  to  have  met  him  somewhere  before,  and  listens  to  his 
case.  After  a  talk,  the  commissioner  may  himself  come  to  the  de- 
cision that  there  is  not  enough  in  the  scheme  to  make  it  worth 
considering.  On  the  other  hand,  he  may  know  that  this  particular 
man  has  a  habit  of  landing  his  big  fish;  or  from  information  which 
has  come  to  him  in  the  course  of  other  dealings  he  may,  by  put- 
ting two  and  two  together,  be  able  to  have  in  his  own  mind  more 
than  a  suspicion  of  the  very  company  which  is  considering  a  change 
of  location.  He  knows  that  the  location  which  the  real  estate  man 
proposes  would  be  exceedingly  well  suited  to  the  requirements  of 
that  particular  industry  and  also  to  the  traffic  prosperity  of  his 
company.  He,  too,  knows  the  situation  in  the  engineering  depart- 
ment but,  nevertheless,  the  chance  is,  in  his  judgment,  well  worth 
taking.  As  it  is  on  his  judgment  in  such  matters  that  the  other 
officers  of  the  road  depend,  his  telephoned  request  to  the  engineer- 
ing department  is  at  once  honored  and  he  can  assure  his  visitor 
before  he  leaves  the  office  that  the  examination  will  promptly  be 
made.  This  is  only  the  first  step  in  negotiations  which  may  or 
may  not  secure  a  large  amount  of  steady  and  dependable  traffic  for 
the  road;  but  it  illustrates  how  effectively  the  industrial  commis- 
sioner can  treat  with  interested  persons  as  the  responsible  head 
of  the  railroad's  side  of  the  negotiation.  From  the  moment  the  pro- 
ject is  broached,  to  the  final  closing  of  contracts  for  side-track  facili- 
ties, the  officers,  from  the  president  down,  back  up  his  judgment  with 
their  knowledge  and  authority.  At  the  same  time  he  consults  them 
— the  traffic  manager,  in  regard  to  possibilities  for  reductions  in  a 
particular  rate;  the  chief  engineer,  for  his  judgment  on  a  side- 
track connection;  the  division  superintendent,  for  his  approval  of 
a  plan  as  fitting  in  with  local  conditions;  and  the  president,  in  re- 
gard to  plans  for  the  future,  not  yet  announced,  which  will  affect 
the  particular  situation.  Within  his  field  the  industrial  commis- 
sioner has  a  very  large  share  of  centralized  authority;  outside  it, 
the  other  officers  hold  their  expert  services  at  his  disposal. 

From  this  description  it  is  not  hard  to  see  that  a  successful 
industrial  commissioner  must  have  a  wide  knowledge  of  all  sorts 
of  industrial  conditions.  Not  only  must  he  be  familiar  with  busi- 
nesses likely  to  locate  in  his  territory  but  with  all  competing  busi- 
nesses as  well,  the  source  and  supplies  of  raw  material,  the  most 
available  markets,  changes  in  the  trade  or  conditions  affecting  the 
industry,  grouping  within  rate-making  territory,  the  effect  of  the 
establishment  of  an  industry  on  his  own  and  other  roads  and 
almost  innumerable  other  questions  bearing  on  business  from  his 
railroad  standpoint.  He  must  be  something  of  an  engineer,  enough 
of  an  operating  man  to  make  clear  the  advantages  of  his  railroad 
in  freight  schedules  and  service,  a  good  deal  of  a  traffic  man,  and, 
most  of  all,  a  skilful  dealer  with  other  men;  for  it  is  above  all 
by  personal  contact  that  the  industrial  commissioner  accomplishes 
his  work.     There  is  nothing  which   impresses  a  busine?3   man,  in 
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an  inquiring  mood,  more  favorably  than  an  intelligent  understand- 
ing by  a  railroad  officer  of  the  particular  business  with  which 
he  himself  is  so  thoroughly  familiar.  By  the  commissioner's  abil- 
ity, through  this  knowledge,  to  put  his  finger  on  particular  oppor- 
tunities in  his  territory  or  by  his  frankness  in  telling  a  pros- 
pective manufacturer  that  he  has  come  to  the  wrong  place  for 
what  he  wants,  he  most  of  all  serves  his  railroad  by  making  the 
manufacturer  feel  that  here  is  a  railroad  in  the  best  sense  of  the 
word  and  a  railroad  with  which  it  is  a  pleasure  to  do  business. 
Once  this  state  of  mind  is  established  the  rest  is  easy. 
The  man  may  not  at  the  time  decide  to  locate,  but  his  good 
impression  of  the  railroad  remains  and  is  likely  at  some  time  in 
the  future  to  be  a  distinct  asset  to  the  company.  The  services 
which  an  industrial  commissioner  can  give  to  his  railroad  are 
in  these  many  ways  so  great  that  the  wide  extension  of  the  rail- 
road industrial  department  in  the  fifteen  years  since  its  first  estab- 
lishment is  easily  accounted  for.  Acquaintance  with  actual  results 
accomplished  makes  it  surprising  that  all  the  larger  systems  have 
not  yet   appreciated   the  economy  of  having  such  an  officer. 

Finally  it  must  be  remembered  that  the  activities  of  the  indus- 
trial commissioner  do  not  represent  a  survival  of  the  old-fashioned 
cut-throat  railroad  competition;  his  object  is  not  to  draw  away 
manufacturers  from  equally  favorable  locations  on  other  lines.  In 
accord '  with  the  modern  type  of  competition  combined  with  com- 
mon-sense, he  aims  to  make  the  largest  use  possible  of  the  par- 
ticular resources  of  his  particular  line  of  railroad  and  to  bring 
about  in  his  territory  the  proper  economic  location  of  enterprises 
poorly  situated  elsewhere.  In  a  word,  the  industrial  commissioner 
aims,  not  to  upbuild  his  own  at  the  expense  of  other  railroads,  but, 
through  the  development  of  the  natural  resources  and  opportunities 
of  his  own  road,  to  aid  in  the  industrial  development  of  the  whole 
country. 


November  Accidents. 


The  condensed  record  of  the  principal  train  accidents  which  oc- 
curred in  the  United  States  in  the  month  of  November,  printed  in 
another  column,  contains  accounts  of  26  collisions,  19  derailments, 
and  three  other  accidents.  Those  which  were  most  serious,  or  which 
are  of  special  interest  by  reason  of  their  causes  or  attending  circum- 
stances, occurred  as  follows: 

Nov.  Place.  Killed.        Injured. 

7th  Liverpool.  N.  Y 4  0 

Sth  Hunlock's  Creek,  Pa 6  3 

20th  Falconer,  N.  Y 2  0 

23d  Albion,    Ind 7  3 

24th  Wayland,   Mass 1  2 

24th  ThompsoDtown.  Pa 1  8 

26th  Baker  Bridge,  Mass 17  30 

26th  South   Waterboro,    Me 3  0 

29th  East  Everett,    Mass 0  20 

30th  Penn  Haven  Junction.  Pa 2  12 

The  most  notable  accident  in  this  list,  that  at  Baker  Bridge, 
Mass.,  has  been  reported  already,  so  far  as  the  facts  are  available. 
The  investigation  of  the  Massachusetts  State  Railroad  Commission 
has  not  yet  been  completed.  The  question  of  discipline  as  here 
illustrated  has  been  dealt  with  in  the  two  articles  which  we  have 
given  in  the  editorial  columns.  To  a  considerable  extent  the  dif- 
ferent points  which  this  case  brings  up  in  connection  with  disci- 
pline are  applicable  to  the  conduct  of  trainmen  under  either  the 
time  interval  or  the  space  interval  method  of  managing  trains; 
but,  in  view  of  the  peculiar  circumstances  of  the  collision,  a  com- 
parison of  the  relative  virtues  of  these  two  systems  will  be  found 
prominent  in  many  of  the  discussions.  We  may  note  the  main  fea- 
tures of  this  comparison. 

(1)  The  rules  of  the  time  interval  system  were  grievously 
disregarded.  As  we  have  many  times  said,  the  time  interval  system 
has  already  been  so  widely  discredited — has  been  shown  to  be  so 
honeycombed  with  radical  faults — that  time  employed  in  de- 
fending it  is  poorly  spent;  but  it  must  be  admitted  that  in  this 
case  the  disregard  of  the  rules  was  flagrant.  It  is  not  fair  to  throw 
all  the  blame  on  the  system.  The  report  of  the  Grand  Jury  says, 
in  substance,  that  Rule  99.  the  flagging  rule,  as  prescribed  on  the 
Boston  &  Maine,  was  not  fitted  to  this  case;  and  the  superintendent 
of  the  division  is  reported  to  have  said  that  he  was  not  at  all  sure 
that  he  would  censure  the  rear  trainman  of  the  local  train  for  not 
going  back  with  a  red  signal  and  torpedoes. 

To  hear  that  the  Boston  &  Maine,  or  any  other  road,  has  not 
prescribed  a  suitable  rule — a  rule  which  will  appeal  to  a  grand  jury 
as  adequate  and  reasonable — is  not  surprising,  for  it  is  only  by  in. 
troducing  a  most  elaborate  combination  of  precautions,  covering  a 
page  or  two  of  the  Rule  Book,  that  a  workable  general  rule  can 
be  formulated.  The  flounderings  of  the  American  Railway  Associa- 
tion Committee  on  this  subject  afford  sufficient  evidence  of  this. 
After  trying  various  forms,  the  Committee  has  practically  rejected 
all  forms,  and  now  gives  to  the  roads  of  the  Association  simply 
a  "principle"  in  one  short  paragraph.     If  the  B.  &  M.  rule  concern- 


ing rear  protection  was  defective  it  may  be  that  the  trainman  was 
justified  in  depending  exclusively  on  fusees.  If  the  grand  jury  is 
wrong:  if  the  rule  required  the  trainman  to  go  back  when  a  fol- 
lowing passenger  train  was  due,  the  fault  was  the  trainman's.  In 
either  case  one  ef  the  simplest  principles  of  the  time  interval  was 
violated. 

But  it  cannot  be  that  the  whole  fault  was  with  Rule  99.  In 
the  first  place,  there  was  Lincoln'  station,  less  than  two  miles  from 
the  point  of  collision,  with  an  operator  on  duty,  and  yet  the  second 
train  was  allowed  to  follow  the  first  within  one  minute,  or  at  most 
two  or  three  minutes.  This  is  an  entire  abolition  of  the  time  in- 
terval principle,  which  is  universally  understood  to  mean  an  abso- 
lute interval  between  passenger  trains  of  at  least  five  minutes; 
and  on  most  roads  10  minutes.  Caution  signals,  in  the  hands  of 
crossing  gatemen.  had  taken  the  place  of  the  true  time  interval. 

If  we  allow  the  rear  brakeman  of  a  train  to  substitute  fusees 
for  the  time-honored  red  flag  and  torpedo,  a  new  danger  is  intro- 
duced; we  no  longer  have  any  audible  signal.  The  fusee  was  orig- 
inally adopted  on  most  roads  as  an  "additional"  signal.  This  phrase 
means  that  the  flag  and  torpedo  are  to  be  continued  in  full  force. 
On  many  roads — not  the  Boston  &  Maine  alone — it  seems  that  the 
flag  and  torpedo  have  not  been  continued  in  full  force;  that  is 
to  say,  not  so  rigidly  in  force  as  if  no  fusees  were  used.  To  use 
torpedoes  the  brakeman  must  get  off  and  go  back;  but  he  can  use 
the  fusee  without  leaving  his  car.  The  radical  element  of  superiority 
in  the  old  practice — that  the  torpedo  gives  an  audible  signal — is  then 
lost.  In  this  case  a  torpedo  probably  would  have  aroused  Engine- 
man  Lyons  to  his  duty.  It  is  unnecessary  to  repeat  in  this  place 
that  even  where  the  rules  are  adequate,  the  difficulty  of  training 
brakemen  to  faithfully  follow  the  flagging  rule,  and,  where  trains 
are  frequent,  the  difficulty  of  formulating  the  rule  itself,  are  so  great 
that  the  time  interval  system  breaks  down. 

(2)  In  considering  the  adequateness  of  the  block  system  to 
prevent  a  collision  like  this,  the  points  to  be  emphasized  are,  first, 
the  necessity  of  "surprise  checking,"  and,  in  the  case  of  automatic 
signals,  the  enforcement  of  a  stop  at  all  signals.  The  stop  may 
perhaps  be  omitted,  under  suitable  restrictions,  in  the  case  of  heavy 
trains  going  up  grade  at  low  speed.  No  one  disputes  the  superiority 
of  the  space  interval,  either  in  this  case  or  in  any  other;  but  there 
has  been  some  disposition  to  argue  that  in  this  case  it  might  not 
have  been  so  very  much  better.  But  it  is  always  better,  under  any 
circumstances,  because  of  the  better  discipline.  Good  discipline  is 
easy;  with  the  time  interval  it  is  difficult.  While  there  has  not  yet 
been  gathered  a  sufficient  body  of  statistics  of  cases  where  block 
signals  are  disregarded  to  admit  of  precise  conclusions  from  actual 
experience,  no  reasonable  person,  who  has  been  familiar  with  the 
operation  of  the  block  system,  will  deny  that  where  the  rules  require 
trains  to  be  stopped  at  fixed  points,  the  habits  of  the  enginemen 
are  far  better  than  where,  because  of  the  uncertainties  of  flagging, 
the  question  as  to  where  a  train  should  be  stopped  or  slackened 
is  often  left  to  the  judgment  of  the  runner.  Under  the  block  system 
a  runner,  for  most  of  the  time,  has  in  his  mind  the  definite  idea  that 
he  has  a  clear  track  to  a  certain  definite  point  ahead — the  next 
home  signal.  Under  the  time  interval  he  must  expect  a  red  flag 
anywhere.  There  is  all  the  difference  between  certainty  and  uncer- 
tainty. Where  the  manual  block  system  is  used,  the  necessary  check 
upon  enginemen  who  may  be  tempted  to  be  careless  is  afforded 
by  the  presence  of  the  signalmen  at  each  block  station;  and  with 
automatic  signals  a  suitable  system  of  surveillance,  by  competent 
inspectors,  takes  the  place  of  the  monitorship  which  in  the  manual 
system  is  exercised  by  the  signalmen. 

The  common  rule  with  automatic  signals  is  to  require  a  full 
stop  at  any  home  signal  which  stands  against  the  train.  The  dura- 
tion of  the  stop  is  in  some  cases  specified  and  on  some  roads  is, 
we  believe,  as  much  as  three  minutes.  Unless  the  signal  system 
is  inadequate,  a  stop  of  30  seconds  would  seem  to  be  short  enough 
anywhere;  and  so  far  as  mere  discipline  is  concerned,  it  is  long 
enough.  To  provide  for  the  easy  enforcement  of  this  rule  and  to 
guard  against  unnecessary  permissive  running,  the  rule  should  for- 
bid the  enginemen  of  passenger  trains  to  pass  two  consecutive  block 
signals  with  only  the  half  minute  stop  at  each.  At  the  second  signal 
the  stop  should  be  longer;  say  five  minutes  or  10  minutes.  The  fact 
that  two  successive  signals  are  found  against  a  train  indicates  that 
a  preceding  train  probably  is  the  cause  of  this  signal  being  in  the 
stop  position;  and  a  train  following  thus  closely  ought  to  lengthen 
the  time  interval  so  as  to  have  the  benefit  of  the  distant  signals. 
If  in  such  a  case  a  signal  does  not  clear  after  a  period  of  10  min- 
utes, there  is  a  fair  presumption  that  the  train  ahead  has  been 
seriously  delayed;  and  in. that  case  there  would  be  no  advantage 
in  closing  up  on  it. 

Block  signals,  both  automatic  and  manual,  have  been  used  in 
such  a  way  that  the  full  benefits  derivable  from  them  have  not 
been  secured;  and  such  faulty  use  of  them  tends  to  aid  those  who 
would  argue  that  the  space  interval  is  not  much  better  than  the 
time  interval.  But  the  rational  use  of  block  signals  always  demol- 
ishes such  arguments. 


The  number  of  electric  car  accidents  reported  in  the  newspapers 
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o£  the  United  States  in  the  month  of  November  was  11,  in  which 
seven  persons  were  killed  and  89  injured.  Four  of  the  killed  were 
in  cars  which  were  struck  by  trains  at  crossings  of  steam  railroads. 


The  State  Railroad  Commission  of  IJentucky,  after  a  hearing 
at  which  evidence  was  given  by  the  principal  roads  of  the  state, 
has  issued  an  opinion  making  sweeping  reductions  in  the  freight 
rates  on  certain  kinds  of  lumber.  Woods  of  value  must  be  charged 
no  higher  than  ordinary  lumber;  logs  must  be  carried  at  70  per 
cent,  of  the  lumber  rates;  sleepers  for  railroad  track  must  be 
charged  no  higher  than  lumber,  and  no  charge  shall  be  made  on 
stakes  and  other  things  used  to  secure  the  load  on  a  car.  The 
Commission  condemns  the  practice  of  giving  a  rebate  on  logs  which 
are  manufactured  into  lumber  and  afterwards  shipped  over  the 
same  road.  "Woods  of  value"  are  declared  to  be  now  not  much 
more  valuable  than  other  kinds,  classed  as  lumber.  In  connection 
with  the  rate  on  sleepers,  it  appears  that  most  of  the  roads,  and 
particularly  the  Louisville  &  Nashville,  have  been  charging  on  these 
a  higher  rate  than  for  lumber,  with  a  view  to  conserving  the  supply 
of  ties  for  their  own  tracks.  The  counsel  tor  the  L.  &  N.  argued 
that  the  price  paid  by  his  company  for  ties  was  a  fair  one,  and 
that  the  only  persons  complaining  at  the  policy  of  the  road  were 
jobbers  in  the  city  of  Louisville  who  wished  to  buy  the  ties  to 
ship  into  other  states.     The  Commissioners'  opinion  says: 

No  good  reason  has  been  shown  why  this  practice  should  be  permitted  to 
prevail.  It  was  clearly  shown  that  crossties  are  less  valuable  than  the  low 
grades  of  lumber.  In  one  instance  the  rate  upon  ties  was  at  least  two  and 
one-half  times  that  of  the  rate  upon  lumber.  This  extraordinary  rate  is  now 
in  effect  upon  the  Louisville  &  Nashville,  and  it  has  been  in  force  for  a  num- 
l)er  of  years.  With  such  a  rate  in  effect,  the  movement  of  this  commodity 
from  points  upon  the  line  of  this  railroad  has  been  prohibited,  and  the  pro- 
<Iucer  has  been  forced  from  necessity  to  dispose  of  bis  crossties  to  the  rail- 
road companies  charging  this  rate  While  a  great  deal  of  testimony  has  been 
offered,  yet  nowhere  do  we  find  any  attempt  at  a  justification  of  this  rate  ; 
indeed,  counsel  for  the  Louisville  &  Nashville  Railroad  Company  very  frankly 
admitted  that  there  was  no  real  justification  for  it. 

It  will  not  do  to  say  that  because  these  ties  are  a  necessity  to  the  railroads 
they  should  be  permitted  to  charge  a  rate  for  their  transportation  in  excess 
of   what  may  be  deemed  just  and  reasonable  for  the  service  performed. 

A  railroad  is  a  public  institution  enjoying  the  benefit  of  the  right 
of  eminent  domain.  It  cannot  perform  its  important  function  as 
a  public  servant  without  a  good  track,  and  the  right  referred  to 
would  doubtless  be  sutScient  authority,  in  case  of  need,  to  em- 
power it  to  cut  trees  on  lands  near  the  road,  to  keep  up  the  track. 
But  the  railroad  companies  of  Kentucky  seem  to  have  taken  a 
short  cut  to  improve  the  law.  In  seizing  for  locomotive  fuel  a  car 
or  a  hundred  cars  of  coal  in  transit,  railroads  have  always  found 
easy  justification,  in  case  of  real  necessity,  provided  they  offered 
the  fair  market  price  of  the  coal.  The  tie  case  is  not  quite  so 
simple.  No  public  and  impartial  authority  has  been  called  in  to 
decide  on  the  fairness  either  of  the  transportation  rates  or  the 
prices  paid  for  ties.  The  L.  &  N.  lawyer  calls  the  compensation 
afforded  by  the  lumber  rate,  as  applied  to  sleepers,  a  mere  baga- 
telle— but  this  suggests  that  the  rates  on  lumber  have  perhaps  been 
made  too  low  by  the  railroads,  voluntarily.  It  is  imaginable  that 
a  railroad  might  make  very  low  rates  on  lumber,  for  the  purpose 
of  developing  the  country  along  its  lines,  while  still  maintaining 
on  "lumber"  in  the  shape  of  logs  suitable  for  ties,  higher  rates, 
yielding  a  fair  profit,  and  this  without  injustice;  but  it  would  prob 
ably  be  futile,  in  any  state,  to  try  to  convince  objectors  of  the  fair- 
ness of  such  an  arrangement,  except  through  a  judicial  decision. 


ping  by  the  way  must  be  very  small.  The  tourist  travel,  nearly- 
all  first  or  second  class,  is  a  very  Important  source  of  earnings  for 
the  Italian  railroads,  and  the  proposed  tares  are  quite  likely  to  fail 
of  adoption  because  of  the  popular  idea  that  they  would  be  for  the 
benefit  of  the  foreigners  rather  than  for  the  Italians;  but  actually 
the  tourists  rarely  make  long  journeys  in  Italy;  the  attractions  which 
cannot  be  missed  are  too  near  together. 


The  Executive  Committee  of  the  Italian  State  Railroads  pro- 
poses the  introduction  of  a  zone  tariff  intended  especially  to  en- 
courage long-distance  travel.  The  existing  rates  are  substantially 
mileage  rates,  and  these  are  to  remain  unchanged  for  distances  of 
150  kilometers  (93  miles)  or  less.  For  that  distance  they  are  |l.es, 
$2.59  and  $3.70  for  the  three  classes  respectively.  For  250  kilometers, 
or  155  miles,  there  would  be  but  a  slight  reduction  (28  cents,  40 
cents  and  58  cents)  from  the  present  fares,  but  for  550  kilometers 
(332  miles)  there  would  be  a  saving  of  nearly  a  third  on  the  two 
lower  classes  and  a  fourth  on  the  first  class;  while  for  950  kilometers 
I  590  miles)  the  comparison  is  as  follows: 

, Class : 

First.  Second.         Third. 

rrcscnt  fares   $23,40  $10.30  $10.63 

I'roposed  fares   13.42  .S.84  .5.6.-) 

and  for  1,500  kilometers  (962  miles — New  York  to  Chicago)  it  is: 

,- Class , 

First^         ^.^S.""'^-         Thii;_d. 

I'resent  fares    $38.17  $27.72  $16.72 

Proposed   fares    16.89  11.15  7.10 

These  are  certainly  very  material  reductions;  but  it  must  be 
remembered  that  from  the  Mont  Cenis  Tunnel  to  Brindisi,  almost 
the  only  long  route  in  Italy  over  which  continuous  journeys  are 
now  made  by  considerable  numbers  of  people,  the  distance  is  but 
740  miles;  from  Mont  Cenis  to  Naples,  just  700;  and  while  it  is 
possible  to  extend  the  latter  journey  294  miles  further,  to  the  Straits 
of  Messina,  and  even  across  the  straits  151  miles  to  Palermo,  the 
number  of  passengers  who  will  make  such  a  journey  without  stop- 


A  plumb  bob  was  thrown  into  President  Roosevelt's  special 
train  as  it  was  passing  through  the  northern  part  of  Philadelphia 
Dec,  2,  and,  says  a  press  despatch,  "the  Pennsylvania  Railroad  of- 
ficials and  the  Philadelphia  police  authorities  have  united  in  a 
determined  effort  to  break  up  the  practice  of  throwing  missiles  at 
trains.  The  road  has  been  persistenly  annoyed,"  said  an  officer  of 
the  company,  "by  the  throwing  of  stones  and  bricks  through  car 
windows.  This  occurs  usually  in  outlying  parts  of  the  city.  The 
only  thing  that  will  break  up  the  practice,"  said  this  officer,  "is  a 
heavy  fine  and  imprisonment  for  the  offenders  when  caught."  And 
the  only  thing  that  will  keep  it  broken  up,  he  might  have  added, 
is  to  keep  the  police  after  hoodlums  and  mischievous  boys  con- 
stantly. Every  large  road  is  "persistenly  annoyed";  and  much  of 
the  stone  throwing  is  by  boys.  Mischievous  boys  of  14  or  15  years 
who  are  not  punished,  are  likely  to  become  malicious  at  17,  To 
punish  only  the  most  flagrant  offenders  is  to  tolerate  a  constant 
danger.  To  punish  spasmodically  is  to  ignore  the  fact  that  a  new 
mischief  maker  is  born  every  minute.  In  most  cities,  the  telephone 
wire  from  the  railroad  superintendent's  office  to  police  headquar- 
ters ought  to  be  worked  a  good  deal  more  actively  than  it  is. 


TRADE  CATALOGUES. 


Automatic  Wrenches. — The  superiority  of  the  Bullard  automatic 
wrench  over  the  ordinary  pipe  or  monkey  wrench  is  explained  and 
illustrated  in  a  pamphlet  published  by  the  Bullard  Automatic 
Wrench  Co.,  of  Providence,  R.  I.  This  wrench  works  on  a  new  prin- 
ciple which  is  to  apply  a  twisting  instead  of  a  crushing  strain. 
This  is  accomplished  by  compounding  three  separate  levers,  the 
resulting  grip  being  modeled  on  the  principle  of  the  human  hand. 
It  is  an  automatic  wrench  because  it  will  fit  itself  to  different 
sized  nuts  or  pipe  without  the  adjusting  of  any  screws  or  nuts.  It 
can  therefore  be  entirely  worked  with  one  hand.  More  than  this, 
it  can,  on  account  of  its  shape,  be  applied  to  a  pipe  laid  close  to 
a  floor,  wall  or  ceiling,  and  is  a  ratchet  and  monkey  wrench  com- 
bined. 


Bulletin  No.  125,  the  first  of  the  "Sturtevant  Engineering  Series," 
has  just  been  published  by  the  B.  F.  Sturtevant  Company,  Boston, 
Mass.  It  describes  in  detail  the  line  of  automatic  vertical  engines 
made  by  this  company.  These  range  from  5  in.  x  5  in.  to  12  in. 
X  10  in.,  are  entirely  enclosed  and  all  bearings  are  provided 
with  positive  forced  lubrication  under  15  lbs.  pressure.  This  method, 
it  is  claimed,  has  proved  greatly  superior  to  older  splashing  devices. 
These  engines  which  were  primarily  designed  to  meet  the  exacting 
requirements  of  dynamo  driving,  are  capable  of  continuous  opera- 
tion without  skilled  attention,  and  represent  the  highest  standard  of 
material,  workmanship  and  efficiency. 


Car  Heating  Apparatus. — Special  Circular  No.  4  of  the  Chicago 
Car  Heating  Co.,  Chicago,  111.,  describes  the  vapor  system  of  car  heat- 
ing, which  is  controlled  by  this  company.  The  distinguishing  fea- 
ture of  this  system  is  that  the  radiating  pipes  are  filled  with  steam 
or  vapor  at  atmospheric  pressure  and  a  constant  temperature  of 
about  20S  deg.  Fahr.  This  is  accomplished  by  an  automatic  vapor 
regulator  inserted  between  the  main  floor  valve  and  the  radiating 
pipes  on  each  side  of  the  car.  Perfect  regulation  of  temperature  and 
economy  of  steam  consumption  are  the  two  principal  claims  made 
for  the  system. 


"TAe  Arrowhead." — The  passenger  department  of  the  San  Pedro, 
Los  Angeles  &  Salt  Lake  has  begun  the  publication  of  a  monthly 
magazine  of  western  travel  and  development  under  the  above  name. 
The  first  number  is  a  creditable  piece  of  work  and  contains  a  num- 
ber of  articles  of  interest  and  value,  among  them  "The  Water 
Salvation  of  Los  Angeles."  "Wonders  of  Utah,"  "Nevada's  Marvelous 
Mineral  Zone,"  and  "Landmarks  of  California."  The  magazine, 
which  is  101/4  x  13%,  makes  a  favorable  appearance,  being  excellently 
illustrated  and  printed. 


Electric  Motors. — The  Northern  Electrical  Manufacturing  Co., 
Madison,  Wis.,  has  developed  a  line  of  box  type  motors, 'which  are 
especially  adapted  for  severe  service  such  as  crane  and  hoisting  work. 
These  equipments  are  completely  enclosed  and  are  thus  dust  proof. 
They  are  frequently  built  weather  proof.  They  are  equipped  with 
extremely  sturdy  armature  shafts  and  liberal  bearings  and  a  com- 
pact although  accessible  arrangement  of  the  motor  parts.  Bulletin 
32  is  descriptive  of  these  equipments. 
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CONTRIBUTIONS 


The  Single-Phase  Alternating  and  the  Direct  Current  Systems. 


Ill    Broadway,    New    Yoik,    Dee.    1!),    1905. 
To  Tiu:  Editor  of  the  Rallboau  Gazette: 

The  railroad  officials  of  the  country  are  so  deeply  concerned 
in  all  that  relates  to  the  electrification  of  their  lines  that  I  deem 
it  important  to  now  take  notice  of  an  article  which  appeared  in 
jour  issue  of  October  20,  as  well  as  of  the  article  in  the  Street 
Railway  Journal  of  October  21,  written  by  Mr.  Frank  J.  Sprague, 
one  of  the  important  engineers  upon  the  Electrical  Commission 
of  the  New  York  Central,  which  thereby  precipitated  a  far- 
reaching  controversy  as  to  the  relative  advantages  and  disadvan- 
tages of  the  two  systems  of  electric  traction,  namely,  the  alternating 
single-phase,  which  can  be  operated  with  overhead  conductors,  and 
the  direct  current  system,  which,  for  railroad  purposes,  requires  a 
third-rail. 

In  dealing  with  this  subject,  it  is  well  to  recall  that  when 
the  alternating  current  system  was  first  introduced  into  this  coun- 
try by  the  Westinghouse  Company  in  1S86,  the  advocates  of  the 
direct  current  system,  feeling  that  their  particular  business  and 
their  efforts  to  secure  a  monopoly  of  the  electric  light  and  power 
industry  of  the  country  might,  as  they  really  have,  become  abor- 
tive, left  no  stone  unturned  to  accomplish  the  suppression  of  this 
new  and  comprehensive  electric  system.  Legislatures  in  several 
states  were  invoked  to  pass  laws  to  prohibit  any  use  whatever 
of  the  alternating  electric  system,  and  the  present  method  of  kill- 
ing criminals  in  New  York  state  was  the  direct  outcome  of  the 
organized  efforts  of  the  business  rivals  of  the  Westinghouse  Com- 
pany, who  were  also  enemies  of  the  public,  to  use  that  company's 
make  of  alternating  current  generators  for  this  base  purpose  in  the 
hope  that  their  legislative  efforts  referred  to  might  be  crowned 
with  success. 

The  triumphant  success  of  the  alternating  curreat  system, 
without  which  none  of  our  great  railroads  could  have  had  the 
benefit  of  electric  traction,  needs  no  words  of  mine  to  emphasize 
it;  but  there  are  arrayed  to-day  against  the  alternating  current 
single-phase  system  of  electric  traction  many  of  the  same  men  and 
the  same  interests,  actuated  by  the  same  commercial  spirit  and 
using  the  same  methods  and  tactics  as  were  employed  by  them 
in  the  days  referred  to  when  they  began  their  "peculiar"  opposition 
to  the  alternating  electric  system. 

Public  discussion  and  the  facts  already  demonstrated  will  bring 
discomfiture  to  that  organization  which  has  made  a  long  and  losing 
fight  to  acquire  a  monopoly  of  the  electric  light  and  power  busi- 
ness of  the  country  and  will  insure  the  acceptance  in  this  country 
of  the  single-phase  system  as  the  only  solution  of  the  electric  trac- 
tion problem  on  main  railroads,  as  has  already  been  the  general 
result  of  a  most  intelligent  consideration  of  the  subject  in  Europe. 

In  1886  it  was  said  by  some  influential  people  that  I  was  mak- 
ing a  mistake  in  attaching  so  much  importance  to  the  efforts  being 
made  at  that  time  to  discredit  the  alternating  system.  The  bene- 
ficial results  which  have  followed  my  efforts  in  that  and  other 
cases,  in  the  true  interests  of  users  of  electric  apparatus,  impel 
me  to  believe  that  I  would  be  remiss  at  this  moment  to  accede 
to  like  suggestions  which  have  been  recently  made  to  me. 

Mr.  Sprague,  while  disclaiming  that  he  was  speaking  officially 
for  the  New  York  Central  Company,  seems  to  have  left  no  doubt 
in  the  minds  of  a  large  number  of  people  that  his  views  were 
those  of  the  members  of  the  New  Y'ork  Central  Electrical  Com- 
mission. In  his  haste  to  create  for  his  clients  a  strong  public  opin- 
ion calculated  to  induce  the  officials  of  the  New  Y'ork  &  New  Haven 
Railroad  to  give  up  their  plan  to  use  the  single-phase  alternating 
system  and  to  take  exactly  the  same  kind  of  apparatus  as  the 
New  York  Central  had  already  contracted  for,  namely,  the  third- 
rail  direct  current  system,  and  in  pleading  the  great  need  for  uni- 
formity, Mr.  Sprague  forgot  to  inform  the  public,  probably  as  he 
would  have  done  had  he  had  more  time,  that  he  is  receiving  a 
very  large  retainer  under  a  contract  of  years  duration,  whereby, 
though  he  may  become  Consulting  Engineer  for  a  railroad,  yet 
he  cannot  do  so  if.  in  the  opinion  of  the  officials  of  the  General 
Electric  Company,  such  work  or  obligation  may  be  in  conflict  with 
the  interests  of  that  company;  and  having  a  particular  personal 
interest  in  his  own  form  of  control,  which  is  suitable  for  direct 
currents  only,  he  equally  overlooked  the  fact  that  the  electro-pneu- 
matic multiple  unit  control  made  by  the  Westinghouse  Company 
had  been  fully  perfected  for  the  operation  of  locomotives  and  mul- 
tiple unit  trains  when  operated  by  the  alternating  single-phase  or 
the  direct  current. 

Your  article  above  referred  to  also  tended  to  mislead  its  readers 
upon  most  important  railroad  questions,  because  it  seems  to  have 
been  written  with  a  knowledge  of  only  one  side  of  a  situation 
and  thus  under  an  impression  that  the  action  of  the  New  York,  New 
Haven  &  Hartford  road  might  prove  not  helpful,  as  it  will,  but  rather 
disadvantageous  to  electric  traction  in  general. 

Believing   that  a  great  effort  had   been  inaugurated   to   fasten 


upon  the  railroads  the  direct  current  third-rail  system  as  a  stand- 
ard, through  a  specious  appeal  in  this  particular  case  for  uniformity, 
and  knowing  that  nothing  more  harmful  could  happen  to  railroad 
interests  than  to  extend  that  system,  I  wrote  a  letter,  after  a  con- 
ference on  the  subject,  to  President  Newman,  of  the  New  York 
Central,  and  inclosed  therein  a  letter  from  Mr.  B.  F.  Lamme,  Chief 
Engineer  of  the  Westinghouse  Electric  &  Mfg.  Co.,  in  criticism 
of  observations  made  respecting  the  action  of  the  New  York,  New 
Haven  &  Hartford  Railroad.  Copies  of  these  letters  are  inclosed 
herewith  for  your  perusal  and  publication. 

An  intelligent  public  discussion  of  these  important  questions 
eannot  fail  to  be  of  the  utmost  benefit,  and  in  saying  this  I  have 
in  mind  the  rather  harsh  criticisms  made  of  my  letter  published 
in  the  Railroad  Gazette  of  Jan.  17,  1902,  written  in  a  spirit  of  friend- 
liness and  helpfulness  to  the  New  Y'ork  Central  officials,  who  were, 
in  my  opinion,  being  misjudged  with  reference  to  the  accident 
which  had  shortly  before  occurred  in  the  New  York  Central  tun- 
nel. The  result  of  that  discussion  has.  as  all  know,  been  the  de- 
velopment of  the  steel  car,  so  that  there  are  now  a  number  of 
firms  ready  to  supply  non-combustible  cars  which  are  superior  to 
the  old  form;  in  fact,  the  Interborougb,  the  Pennsylvania,  and  the 
New  York  Central  have  all  ordered  steel  cars  in  large  numbers 
and  no  one  would  now  think  of  doing  otherwise. 

In  conclusion;  I  wish  to  say  that  the  single-phase  alternating 
current  system  not  only  equals  the  direct  current  system  in  every 
particular,  as  fully  set  out  in  Mr.  Lamme's  letter,  but  in  several 
respects  has  advantages  of  supreme  importance,  two  of  which  I 
will  particularly  refer  to.  , 

No  problem  is  of  higher  importance  than  that  relating  to  the 
avoidance  of  the  destruction  by  electrolytic  action  of  all  under- 
ground metallic  work  such  as  employed  in  the  great  improvements 
of  the  New  York  Central,  the  Interborougb  and  other 
underground  work  yet  to  be  undertaken,  and  the  water  and  gas 
pipes  of  New  Y'ork.  These  works  have  been  created,  not  to  last 
a  decade,  but  are  intended  to,  and  should,  endure  for  ages.  It  has 
been  shown  fully  and  completely  that  the  direct  current  is  work- 
ing all  of  the  time  in  the  destruction  of  some  of  the  metallic  struc- 
tures, especially  water  and  gas  pipes,  adjacent  to  electric  conduc- 
tors, which  metallic  structures  invariably  act  as  conductors  for 
some  of  the  current  escaping  from  the  uninsulated  rails  forming 
part  of  the  electric  circuit  in  railroad  operations. 

In  illustration  of  this  electrolytic  action  of  continuous  cur- 
rents, I  enclose  a  photograph  with  memorandum  of  explanation 
showing  the  electrolytic  action  due  to  the  leakage  of  electric  cur- 
rent from  a  street  railway  lioe  in  East  Pittsburg.  I  do  not  pre- 
tend that  the  rapidity  of  action  in  this  case  is  likely  to  occur,  ex- 
cept under  extraordinary  conditions.  Had,  however,  the  alternat- 
ing current  been  used,  there  would  have  been  no  electrolytic  effect 
whatever.  This  electrolytic  difficulty  is  a  well  known  one.  It  can- 
not be  hid  or  covered  up  and  must  be  surmounted,  because  the- 
sum  involved  in  this  phase  o/  the  electric  problem  is  so  great 
as  to  justify  every  possible  effort  to  avoid  its  rapid  depreciation 
or  loss. 

In  the  matter  of  the  regulation  of  the  speed  of  trains  upon 
standard  railroads,  the  single-phase  system  will  have  it  all  its  own 
way,  because  with  the  continuous  current  no  speed  can  be  attained 
greatly  in  excess  of  the  predetermined  one.  In  railroad  practice 
it  often  happens  that  speeds  of  70  and  SO  miles  per  hour  are  neces- 
sary to  make  up  for  time  lost.  It  the  direct  current  motors  are- 
constructed  for  this  speed,  then  at  the  ordinary  speeds  of  40  or 
50  miles  there  would  have  to  be  introduced  a  dead  resistance  in 
the  motor  circuits  to  reduce  the  voltage,  which  condition  can  be 
maintained  only  for  a  short  time,  and  is  in  effect  not  unlike  apply- 
ing a  brake  to  hold  the  speed  down.  The  only  other  way  to  main- 
tain an  average  low  speed  would  be  to  put  the  current  on  and 
off.  an  intolerable  and  uncomfortable  practice  one  frequently  ob- 
serves when  a  motorman  is  obliged  to  move  a  street  car  at  a  slow 
speed.  In  the  single-phase  system,  the  auto-converters  used  in  con- 
nection with  the  locomotive  and  car  equipments  provide  for  con- 
tinuous running  at  any  desired  speed  in  a  manner  equivalent  to 
the  placing  of  the  throttle  and  reverse  lever  in  appropriate  positions. 

My  references  to  Mr.  Sprague  and  his,  article  and  his  inter- 
ests are  reluctantly  made  and  are  not  to  do  him  an  injustice  but 
to  prevent  an  injustice  being  done  to  vast  interests  by  the  forget- 
fulness  referred  to. 

GEO.    WESTINGHOUSE. 


A  Remarkable  Case  of  Electrolysis. 


The  accompanying  illustration  shows  the  results  of  the  electro- 
lytic action  referred  to  in  the  preceding  communication  of  Mr.  West- 
inghouse. This  piece  of  pipe  was  recently  removed  in  the  condi- 
tion shown  from  one  of  the  natural  gas  wells  on  the  property  of 
the  Westinghouse  Electric  &  Manufacturing  Co.  in  East  Pittsburg, 
Pa.,  after  having  been  installed  just  30  days.  The  action  was  found 
to  be  due  to  electrolysis,  caused  by  stray  currents  from  the  street 
railway  system.     This  gas  well  was  in  operation  for  several  years; 
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with  2-in.  tubing,  consisting  ot  bare  steel  pipe  with  no  preserva- 
tive or  other  protection.  The  well  suddenly  gave  out,  and  upon 
pulling  the  tubing  it  was  found  that  for  30  or  40  ft.  above  the 
rubber  packing  (located  about  1.800  ft.  down  for  preventing  access 
of  water  to  the  gas  bearing  strata),  the  pipe  was  greatly  reduced 
in  thickness,  more  or  less  uniformly,  but  broken  entirely  through 
in  several  places,  thus  causing  the  well  to  be  "drowned  out."  As 
the  well  goes  through  salt  water  strata  and  there  is  some  sulphur 
in  the  surface  waters,  this  was  believed  to  be  the  cause.  As  a 
supposed  remedy  new  tubing  was  installed  protected  by  a  japanned 
coating  inside  and  outside,  known  as  "Loricated"  tubing.  The  piece 
of   pipe    shown    is   a    portion    of   this   tubing  and    shows    its   condi- 


Effect   of   Electrolysis  on    Iron    Pipes. 

tion  after  30  days'  use.  The  action  was  immediately  diagnosed 
as  electrolytic  entirely,  and  was,  of  course,  aggravated  because  a 
very  slight  defect  in  the  coating  concentrated  electrolytic  action 
at  these  spots,  thus  causing  an  aggravation  instead  of  a  remedy. 
To  cure  the  trouble,  careful  observations  were  made  as  to  the 
source  of  current,  and  a  slight  flow  of  current  was  found  at  all 
times  with  very  heavy  flows  during  the  busy  hours  of  the  street 
car  line.  After  installing  the  new  tubing  several  insulating  joints 
were  inserted  in  the  casing  in  the  hope  that  these  will  prove  a 
remedy. 

Arguments  for  Single-Phase  Traction   on   the   New    Haven. 


At  the  time  of  the  announcement  of  the  awarding  of  the  eon- 
tract  for  equipping  the  New  York,  New  Haven  &  Hartford  with 
single-phase  a.  c.  locomotives  to  run  into  the  new  Grand  Central 
Station,  there  was  a  discussion  as  to  the  practicability  of  adopting 
this  method  of  electric  traction  for  use  over  the  portion  of  the  New 
York  Central's  lines  to  be  equipped  with  d.  c.  apparatus.  At  that 
time,  the  Westinghouse  Electric  &  Manufacturing  Company,  to 
which  the  New  Haven  contract  for  the  single-phase  equipment  had 
been  given,  had  not  proved  its  ability  to  operate,  without  error. 
a.  c.  motors  on  d.  c.  current.  We  print  below  two  letters  from 
officers  of  this  company  which  state  the  possibilities  of  the  single- 
phase  system: 

New  York.   Oct.  27,  iriO.".. 
To  W.  H.  Newman.  Esq.,  President. 

New  York  Central  &  Hudson  River  R.  R.  Co., 
Grand  Centra!  Station.  New  York. 

Dear  Sir. — There  can  be  no  more  important  questions  before  you 
and  your  officers  than  those  involved  in  the  present  electrification 
plans   for   your   New   York   terminal   and   adjacent   suburban   lines. 


When  your  company,  under  public  pressure  and  legislative  enact- 
ment, undertook  the  change  in  your  terminal  facilities  involving 
the  use  of  electric  power  for  your  cars  and  trains,  there  had  been 
no  such  development  of  the  single-phase  system  now  actively  under 
discussion  as  could  warrant  its  adoption,  and  therefore  the  selec- 
tion of  the  continuous  current  system  by  your  commission  of  en- 
gineers was  an  obvious  outc(Jme  of  the  situation  as  it  then  existed, 
notwithstanding  there  had  been  enough  progress  made  with  alter- 
nating current  single-phase  traction  to  warrant  frequent  references 
in  my  conferences  with  you  and  your  officers  to  the  possibility  of 
that  system  being  perfected  in  time  for  a  change  in  your  plans. 

The  business  relations  existing  between  your  company  and 
those  1  represent,  and  the  consideration  you  and  your  officers  have 
always  given  my  personal  views  on  the  subject  of  the  electrifica- 
tion of  your  railroad,  seem  to  demand  the  prompt  fulfillment  of 
my  recent  promise  to  set  out  to  you  in  a  letter  the  reasons  why, 
because  of  the  possible  much  greater  use  of  electricity  upon  many 
of  your  lines  of  railroad,  your  company  could  and  should  now 
change  your  plans  providing  for  the  use  of  the  continuous  current, 
third-rail  equipment,  to  those  employing  the  alternating  current, 
single-phase,  overhead  system. 

These  are  some  of  the  controlling  facts  as  they  have  been  de- 
veloped: 

1.  Motors  can  be  as  successfully  and  economically  operated  by 
single-phase,  alternating  currents  as  by  continuous  current,  with  the 
advantage  in  favor  of  the  use  of  the  alternating  current  that  the 
great  variations  in  speed  requirements  of  a  railroad  can  be  more 
easily  and  economically  met  thereby   than  by  continuous   current. 

2.  Single-phase  electric  locomotives  larger  than  you  require 
have  already  been  constructed  and  operated  by  current  from  over- 
head lines. 

3.  Electro-pneumatic,  multiple-unit  control  has  been  perfected 
whereby  trains  fitted  with  alternating  current  motors  can  he  bettet 
operated  than  those  propelled  by  continuous  current. 

4.  Both  locomotive  and  car  equipments  with  multiple-unit  con- 
trol have  been  evolved,  whereby  either  the  alternating  or  direct 
current  systems  of  distribution  can  be  used. 

5.  If  there  is  any  desire  for  the  use  of  the  storage  battery 
system,  such  batteries  can,  with  rotary  transformers,  be  as  well 
utilized  in  connection  with  the  single-phase  system  as  with  the 
direct  current  system. 

Comparative  Costs. 

Bearing  upon  these  great  questions  are  the  comparative  costs 
of  the  line  equipment  of  the  two  systems. 

As  an  example,  the  comparative  costs  of  line  and  sub-station  in- 
stallation for  alternating  current,  single-phase,  and  direct  current 
to  meet  the  conditions  of  traffic  now  existing  on  the  section  ot  the 
New  York,  New  Haven  &  Hartford  from  Woodlawn  to  Stamford, 
are  given  below,  based  on  the  following: 

(a)  Single-phase,  alternating  current,  high  tension  transmis- 
sion, transformer  sub-stations,  6,000  volt  overhead  line  supported 
by  catenary  construction  from   bridges  spanning  four  tracks. 

(b)  Direct  current  employing  high-tension,  alternating  cur- 
rent transmission,  rotary  converter  sub-stations  and  third-rail  at 
(500  volts. 

Comparative  Cost    Per  Mile  of  Four-Track  Line. 

, System . 

Single-phase  alternating.      Direct-current. 

Sub-stations    $1,714  $16.1.iO 

Contact  line    12,436  18.871; 

Transmission   line 1,81.5  2,181 

Track  bonding    308  308 

$16,273  $37,511 

Difference  per  mile  in  favor  of  a.  c,  single-phase,  $21,238. 

Comfarative  Cost  Per  mile  of  Double-Track  Line. 

, System , 

Single-phase  alternatine       Direct-current. 

Sub-stations     $1,542  $13,840 

Contact  line    6,750  9.43G 

Transmission   line    1,815  -.181 

Track  bonding    154  154 

$10,261  $25,611 

Diflerence  per  mile  in  favor  of  a.  c.  single-phase,  $15,350. 
These  figures  mean,  assuming  that  your  company  may  in  the 
near  future  electrify  its  main  lines  from  New  York  to  Buffalo,  that 
the  extra  cost  of  the  line  equipment  with  the  continuous  current 
system  for  450  miles  of  four-track  road  of  the  New  York  Central 
main  line  would  amount  to  $9,000,000,  and  for  the  double-track  ot 
the  West  Shore  road,  $6,750,000.  From  these  figures  you  can  easily 
compute  what  the  additional  cost  would  be  upon  the  entire  mileage 
of  the  New  York  Central's  other  lines  east  of  Buffalo  and  those 
west  of  that  point. 

This  great  difference  in  the  first  cost  of  tlfe  continuous  current 
system  with  the  almost  absolute  certainty  that  traffic  depending 
upon  the  third-rail  will  be  subject  to  many  interruptions  during 
your  severe  winter  months,  coupled  with  the  constant  danger  from 
live  third-rails  upon  the  surface,  would  seem  to  make  most  for- 
tunate the  advent  at  this  moment  of  the  complete  system  of  over- 
head, single-phase  apparatus,  before  any  great  quantity  of  car  and 
locomotive  apparatus  has  been  constructed  on  your  order,  or  the 
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liue  and  overhead  construction  has  been  begun  under  your  extensive 
plans. 

Stated  briefly,  your  situation  seems  to  be  this:  Your  power 
tiouse  and  its  equipment  now  under  construction  is  suitable,  without 
substantial  change,  as  are  also  your  sub-station  rotaries  and  storage 
batteries,  for  the  operation  of  single-phase  equipment.  Orders  have 
been  placed  for  35  electric  locomotives  costing,  say,  $900,000,  and 
ISO  electric  car  equipments  with  multiple-unit  control,  involving 
an  additional  $775,000.  Neither  the  locomotives  nor  the  cars  and 
Equipments  will  be  needed  before  September  of  next  year,  accord- 
ing to  your  present  desires,  but  most  probably  not  before  April  in 
the  year  following,  because  of  the  inevitable  delays  in  the  carrying 
out  of  so  important  a  work  as  you  now  have  in  hand. 

Had  the  order  for  the  locomotives  and  equipment  been  placed 
with  the  Westinghouse  Electric  &  Manufacturing  Co.,  that  company 
n'ould  have  been  very  glad  to  have  taken  up  with  you  a  change  in 
programme  on  a  reasonable  business  basis,  and  I  assume  that  your 
contract  relations  with  the  General  Electric  Co.  are  ol  such  a 
jharacter  that  you  can  also  ask  them  to  discuss  the  change  in  the 
character  of  equipment  or  arrange  with  them  for  a  specific  sum  to 
?over  the  amount  they  have  already  expended,  with  such  profit  as 
they  are  likely  to  make  from  the  completion  of  the  work.  Such 
sum  ought  to  be  an  unimportant  Item  as  compared  with  the  costs 
which  may  result  from  the  completion  of  the  work  along  the  lines  of 
youT  present  plans.  We  are  aware  that  the  General  Electric  Co. 
tias  admitted  its  inability  to  produce  locomotives  of  the  character 
which  the  Westinghouse  Company  has  contracted  to  supply  the  New 
york,  New  Haven  &  Hartford,  but  such  admission  on  its  part  does 
aot  really  affect  the  question  of  the  Westinghouse  Company's  ability 
to  produce  such  apparatus  in  the  necessary  quantity  and  in  the 
time  required. 

You  know  of  the  diametrically  opposed  views  and  interests  of 
the  Westinghouse  and  General  Electric  companies  and  of  the  strife 
between  them.  You  also  know  of  my  full  recognition  that  the  works 
of  the  former  company  being  upon  your  line  at  Schenectady,  it  is 
Qatural  that  your  company  should  give  the  General  Electric  Company 
at  least  a  preference  in  the  placing  of  contracts  for  electrical  ma- 
chinery. 

The  greatest  difficulty  in  arriving  at  a  conclusion  is  likely  to  be 
due  to  the  commercial  rivalry  between  the  two  electric  companies, 
but  there  seems  to  be  no  good  reason  why  your  company  should  be 
a  victim  of  such  commercial  strife.  I  feel  confident  that  my  recom- 
mendation that  you  now  take  steps  to  effect  the  change  from  your 
present  plans  will  be  found  to  be  based  upon  the  best  of  reasons 
ajid  that  that  recommendation  will  in  all  probability  prevail  if 
the  matter  is  most  carefully  investigated,  as  I  am  sure  it  will  be. 

I  am  sending  Mr.  Wilgus  a  letter  with  some  technical  corre- 
spondence, of  whien  I  have  pleasure  in  enclosing  you  herewith  a 
copy,  with  a  hope  that  you  may  find  time  to  read  the  same. 

Inasmuch  as  many  of  your  Directors  know  only  the  one  side  of 
this  important  situation,  am  I  asking  too  much  of  you  to  have  my 
letter  placed  before  them?  I  ask  this  because  of  my  very  great  desire 
to  have  my  suggestion  that  your  company  now  make  a  change  fully 
understood  and  appreciated  by  your  associates.  Believe  me. 
Very  truly  yours, 

GEORGE   WESTINGHOUSE. 


Fittsbui-g,  Pa.,  Oct.  27.  1905. 
To  Mr.  E.  M.  Herr,  First  Vice-President,  Westinghouse  Electric  & 

Manufacturing  Co.: 

I  have  noted  Mr.  H.  H.  Westinghouse's  letter  addressed  to  you, 
in  which  he  gives  the  result  of  a  conversation  with  Mr.  Wilgus,  of 
the  New  York  Central,  in  which  Mr.  Wilgiis  brought  forth  certain 
reasons  which,  in  his  opinion,  militated  against  the  use  of  single- 
pha-e  apparatus  in  the  New  York  Central  terminal.  While  the  com- 
ments in  Mr.  Westinghouse's  letter  are  under  certain  more  or  less 
definite  heads,  for  the  purpose  of  clearer  discussion,  I  will  set  forth 
my  views  under  somewhat  more  general  headings: 
Locomotives. 

It  has  been  assumed  in  the  communication  referred  to  that 
owing  to  the  apparent  novelty  of  the  design  of  the  New  Haven  loco- 
motives, insufficient  time  is  available  to  produce  a  successful  single- 
phase  locomotive  iq  order  that  it  may  be  ready  for  the  date  set  for 
the  proposed  operation  by  electricity  of  the  New  York  Central 
terminals.  Our  opinion  on  this  matter  is  that  this  single-phase 
locomotive  operated  as  a  direct  current  equipment  comes  much 
nearer  to  standard,  well-accepted  direct  current  practice  than  the 
locomotive  adopted  by  the  New  York  Central  for  its  service. 

The  type  of  mechanical  construction,  using  swivel  trucks,  is  very 
similar  to  that  universally  used  on  heavy  electric  traction  cars 
while  the  method  of  control,  involving  series-parallel  operation  of 
the  motors,  is  common  practice  everywhere. 

The  type  of  motor  used  is  not  a  radical  departure  from  direct 
current  practice,  except  in  minor  features  of  construction.  The  mo- 
tors are  extremely  well  protected  from  dirt  and  moisture,  and  they 
possess  certain  features  which  make  them  superior  to  any  large 
direct-current  motors  yet  built  by  any  concern,  more  especially  as 


regards  entire  freedom  from  "flashing,"  "bucking"  and  diflSculties  of 
commutation,  not  to  speak  of  the  great  advance  which  has  been  made 
in  the  application  of  forced  ventilation. 

If  the  Westinghouse  Company  had  been  asked  to  build  passen- 
ger coaches  fitted  with  four  motors  of  the  capacity  used  on  this  loco- 
motive, these  motors  to  be  operated  with  the  usual  electro-pneumatic, 
series-parallel  control  system,  there  would  have  been  no  hesitancy  in 
undertaking  the  contract,  and  it  would  not  have  been  considered 
necessary  to  have  made  a  long  test  on  a  trial  equipment.  The  prob- 
lem would  have  been  considered  as  merely  a  further  development  of 
the  type  of  equipments  now  operated  on  the  P..  N.  Y.  &  L.  I.  R.  R. 

On  the  other  hand,  the  long  time  taken  by  the  New  York  Central 
for  testing  and  experimenting  was  but  a  natural  precaution,  in  view 
of  the  many  radical  departures  from  standard  practice  which  were 
incorporated  in  its  locomotives.  For  instance,  the  type  of  motor 
used  on  the  New  York  Central  locomotive  is  entirely  open  and 
exposed  to  dirt  and  weather  conditions.  This  construction  is  a  radi- 
cal and  questionable  departure  from  what  experience  in  railroad 
work  has  taught  us  is  good  practice,  and  it  would  have  been  folly  to 
have  attempted  to  put  such  machines  in  operation  without  very 
long  and  extended  tests.  Aside  from  the  mechanical  features  of  this 
equipment,  the  motors  electrically  and  magnetically  are  such  as 
had  never  been  tried  out  by.  the  experience  gained  by  long  service. 

The  result  of  all  previous  experience  in  electric  traction  has 
apparently  been  abandoned  in  the  New  York  Central  type,  and  I 
consider  that  that  locomotive  is  an  infinitely  greater  experiment 
than  any  that  the  Westinghouse  Company  could  be  considered  as 
offering  in  the  New  Haven  type. 

In  the  course  of  our  consideration  of  this  problem,  nothing  has 
developed  which  leads  us  to  have  any  doubt  as  to  our  entire  ability 
to  meet  the  requirements  of  delivery  with  an  entirely  successful 
locomotive. 

Operation. 

It  is  interesting  to  note  that  these  locomotives  have  been  gener- 
ally referred  to  as  "single-phase"  or  "alternating."  We,  among  our- 
selves, have  used  these  terms  and  perhaps  are  responsible  for  the 
nomenclature.  In  reality,  however,  the  equipment  of  these  locomo- 
tives is  simply  a  high-class,  direct  current  arrangement  adapted  for 
operation  on  alternating  current  as  well. 

The  motors  are  not  primarly  designed  for  alternating  current 
and  adapted  for  operation  on  direct  current,  but  knowing  the 
problem  which  we  had  to  meet,  they  were  in  reality  designed  for 
the  very  highest  class  of  direct  current  service,  and  they  will  operate 
successfully  on  alternating  current.  In  accomplishing  this  result, 
the  fundamental  features  which  make  for  a  good  direct  current 
railroad  motor  have  not  been  slighted,  but  on  the  contrary  they 
have  been  amplified  in  order  that  the  motors  may  work  successfully 
on  alternating  current.  We  may  take  it  as  a  fundamental  condition 
in  this  class  of  work  that  in  order  that  a  motor  work  successfully  on 
alternating  current,  it  must  be  an  extremely  good  direct-current 
motor. 

Method  of  Control. 

It  has  apparently  been  assumed,  although  the  example  of  many 
of  our  single-phase  roads  is  to  the  contrary,  that  a  multiple-unit 
system  of  control  is  not  possible  or  feasible  with  the  types  of  equip- 
ment which  we  are  building  for  the  New  Haven  road.  This  is.  of 
course,  an  error,  but  it  is  probably  brought  about  by  the  fact  that 
only  the  electric  system  of  multiple-unit  control  has  been  kept  in 
mind,  whereas  the  system  ichich  ice  use  is  the  electro-pneumatic. 
It  has  further  been  assumed  that,  with  any  system  of  control,  dupli- 
cate apparatus  is  necessary  for  d.c.-a.c.  operation,  which,  of  course, 
is  another  misconception,  as  the  type  of  control  which  we  are  build- 
ing for  the  new  locomotives,  and  which  is  also  in  use  on  other  of 
our  installations,  involves  the  employment  of  the  same  controller  for 
both  alternating  current-  and  direct  current  service. 

This  assumption  has  also  called  forth  criticisms  of  the  compli- 
cations and  difficulties  in  passing  from  direct  current  to  alternat- 
ing current,  or  the  reverse,  and  much  stress  has  been  laid  upon  the 
awkwardness  of  having  to  employ  two  systems  of  control.  As  a 
matter  of  fact,  roads  now  using  this  system  pass  from  one  current 
to  the  other  at  speeds  as  high  as  50  miles  an  hour  without  the 
slightest  delay  or  any  indication  to  the  passengers  that  such  a  change 
has  been  effected.  The  whole  mechanism  to  accomplish  this  is  of 
the  utmost  simplicity  and  reliability. 

It  should  be  borne  in  mind  that  when  multiple-unit  control  is 
referred  to,  we  do  not  mean  that  form  which  depends  for  its  opera- 
tion upon  the  use  of  the  ane  current,  but  upon  the  form  used  suc- 
cessfully and  exclusively  by  our  company,  namely,  the  electro- 
pneumatic  system,  which  depends  for  its  operation  upon  the  use  of 
compressed  air. 

The  type  first  mentioned,  that  is,  the  straight  electric  control,  is 
obviously  but  ill-suited  to  use  on  a.c.  or  a.c.-d.c.  systems.  Our  com- 
pany has  from  the  first  appreciated  that  the  type  of  control  which 
we  have  adopted  is  practically  the  only  one  which  can  be  used 
either  on  d.c.  or  a.c.  or  d.c.-a.c.  systems  without  additional  prohibitive 
complications. 

If  the  New  Haven  road  should  decide  that  it  wishes  to  operate  its 
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suburban  or  any  other  service  by  multiple-unit  trains,  there  is  no 
reason  why  we  cannot  furnish  entirely  suitable  equipments  for 
d.c.-a.c.  operation. 

Power  Conaumpiion. 

In  Mr.  Westinghouse's  letter  it  is  stated  that  the  single-phase 
locomotive  when  used  on  d.c.  and  running  at  low  speed  requires 
double  the  amount  of  energy  compared  with  a  locomotive  designed 
for  direct  current  only.  This  statement,  when  read  by  itself  and 
without  any  other  consideration  of  the  conditions,  is  apt  to  lead  to 
very  erroneous  conclusions.  The  statement  is  true  only  when  the 
d.c.-a.c.  locomotive,  which  we  have  sold  to  the  New  Haven  is  com- 
pared to  the  ease  of  a  d.c.  locomotive  equipped  with  four  d.c.  motors, 
where  all  four  can  be  thrown  in  series  on  the  low  speeds.  Where  the 
ordinary  series-parallel  control  is  used,  such  as  on  the  Interborough 
System  and  the  New  York  &  Long  Island  Road,  and  which  also  is 
proposed  for  the  New  York  Central  multiple-unit  cars,  there  will 
be  no  essential  difference  in  current  consumption  between  the  d.c.-a.c. 
and  the  straight  d.c,  provided  the  equipments  are  designed  for  the 
same  normal  car  speed. 

In  criticising  the  apparent  disadvantage  in  economy  of  the 
d.c.-a.c.  locomotive  at  low  speeds,  it  would  be  only  fair  at  the  same 
time  to  show  its  superiority  on  the  higher  speeds,  which  I  will  point 
out  later  more  than  offsets  this  apparent  disadvantage  in  power 
under  which  it  operates  at  the  very  low  speeds. 

It  is  true  that  the  d.c.-a.c.  locomotive,  equipped  with  four  motors, 
will  at  certain  very  low  speeds  consume  what  appears  to  be  a  large 
percentage  excess  of  current  over  the  straight  d.c.  locomotive 
equipped  with  four  motors,  but  it  should  be  remembered  that  this 
condition  of  lowest  speed  also  means  the  point  of  least  power  con- 
sumption. This  being  kept  in  mind,  it  can  readily  be  seen  that  a 
large  percentage  increase  of  current  actually  means  only  a  small 
increase  in  power  requirements. 

At  higher  speeds,  the  conditions,  when  comparing  the  two  types 
of  locomotives,  are  exactly  reversed,  the  locomotives  which  we  are 
building  being  of  greater  economy  at  the  various  higher  speeds  than 
those  with  which  they  have  been  compared  to  their  disadvantage. 

At  one-fourth  speed  the  total  power  consumption  of  the  d.c.-a.c. 
or  the  straight  d.c.  locomotive  is  in  no  sense  a  controlling  feature. 
It  is  the  power  required  to  accelerate  the  locomotive  up  to  its  full 
speed  that  is  of  importance,  and  also  the  power  consumption  when 
running  at  high  speeds. 

The  New  Haven  service  up  to  Woodlawn  may  be  considered  as 
consisting  of  three  sections:  First,  a  short  section  where  the  speed 
may  possibly  be  6  miles  an  hour;  a  second  section  where  the  speed 
may  possibly  tje  2C  miles  an  hour,  and  a  third  section  where  the 
speed  may  possibly  be  45  miles  an  hour.  The  total  power  consump- 
tion of  a  train  on  the  first  section,  whether  with  d.c.-a.c.  or  straight 
d.c.  equipments,  will  be  small,  due  to  the  shortness  of  this  section 
of  the  tracks,  and  to  the  fact  that  the  input  of  the  motor  at  these 
lower  speeds  is  a  minimum. 

On  the  second  section  the  d.c.-a.c.  and  straight  d.c.  will  be  very 
nearly  at  par. 

On  the  third  section,  where  a  high-speed  service  is  required, 
the  d.c.-a.c.  locomotive,  as  designed  for  the  New  Haven  road,  will 
present  considerable  economies  over  the  straight  d.c.  locomotive  as 
adopted  by  the  New  York  Central. 

It  should  be  remembered  that  the  higher  economy  gained  with 
the  utilization  of  larger  amounts  of  power  will  offset  a  very  large 
per  cent,  of  loss  in  economy  at  the  low  speed  when  very  small 
amounts  of  power  are  required. 

The  results  of  a  comparison  of  a  typical  run  on  the  New  Haven 
service  showing  in  the  first  case  the  d.c.-a.c.  locomotive  which  we 
propose  to  furnish,  and  in  the  second  case  a  straight  d.c.  four-motor 
locomotive  adapted  to  handle  the  same  train  service  are  shown  in 
the  table  below. 

Four-motor  direct-current  locomotive 


ous  speeds,  it  will  be  seen  that  as  regards  the  Uuctuation  in  the 
power  supplied,  the  d.c.-a.c.  will  represent  an  easier  condition  than 
the  straight  d.c.  locomotive,  as  the  load  will  be  very  uniform.  While 
the  minimum  load  will  be  greater  than  the  straight  d.c,  the  maxi- 
mum or  peaks  will  represent  less  power.  Such  a  condition  is  in 
reality  more  ideal  and  much  easier  on  the  power  house  or  sub-station 
than  one  where  the  same  total  power  represents  greater  maximum 
and  minimum  values.  The  ideal  condition  as  regards  efficiency  at 
generating  and  sub-stations  would  be  a  constant  power  or  a  constant 
load,  and  we  come  nearer  to  this  condition  with  our  d.c.-a.c.  loco- 
motive than  is  obtained  by  the  New  York  Central  type  on  the  basis 
of  the  same  total  power  consumption  in  each  case. 

In  conclusion,  I  believe  that  the  statements  made  herein  are  a 
sufficient  refutation  of  the  views  set  forth  in  Mr.  Westinghouse's 
letter.  The  New  Haven  road,  however,  in  adopting  apparatus 
for  single-phase  operation,  is  looking  further  than  the  limitations 
imposed  by  the  terminal  requirements.  The  engineers  of  the  New 
Haven  road  recognize  that  the  extension  of  electric  operation  was 
absolutely  prohibited,  both  for  physical  reasons  and  reasons  of 
economy,  if  direct  current  was  adhered  to. 

The  necessities  of  economical  high-speed  railroad  service  re- 
quire that  power  shall  be  drawn  by  the  system  in  proportion  to  the 
work  it  has  to  do.  The  trains  must  at  times  run  at  full  speed,  at 
intermediate  speed  and  in  emergencies  at  extremely  high  speeds  to 
make  up  for  loss  of  time.  The  single  phase,  a.c.  locomotive  or 
equipments  are  the  only  feasible  type  which  draw  power  in  exact 
proportion  to  the  work  to  be  done.  Direct  current  equipments  have 
but  two  or  three  points  of  maximum  economy.  They  have  no  ability 
to  go  beyond  a  certain  maximum  speed,  which  is  a  frequent  require- 
ment of  railroad  service.  At  all  other  speeds,  except  these  few- 
economical  points,  power  is  wasted  in  regulating  the  speed.  The 
single-phase,  a.c.  equipments  utilize  power  at  all  speeds  at  maximum 
economy.  I  believe  that  this  feature  alone  is  sufficient  justification, 
aside  from  the  many  other  advantages  of  the  system,  for  its  adop- 
tion by  the  New  Haven  Railroad.  b.  g.  lamme, 

Chief  Engineer  Westingnouse  Electric  &  Mfg.   V'o. 


■ New 

Speed. 

Haven  locomotive.- 
Time, 

Dist., 

, equivalent  to  ^ew  Ha  veil 

Speed.          Time. 

Dist.. 

m  p.  h. 

seconds. 

Kw. 

ft. 

m.  p.  h. 

seconds.       Kw. 

ft. 

to    6 

13 

6.i4 

59 

0     to    6 

13              327 

59 

0 

."iK 

150 

570 

6 

58                75 

570 

to  21.5 

36 

654 

J    6     to    9.5 
1    9.5  to  21.5 

7              327 
29              654 

.5  to  25 

12 

654-420 

1.715 

■  21.5  to  25 

12          654-420 

1..5i7 

25 

52 

240 

3.632 

25 

52              240 

3,632 

25 

Mom'tary. 

720 

3.632 

'>5 

Mom'tary.      420 

3.632 

to  45 

240 

720-324 

17,470 

25     to  36 

209         420-210 

45 

SS 

303 

36 

182              210 

to  25 

14 

0 

23,749 

36     to  25 

8                  0 

23,749 

25 

240 

24,649 

25 

25              240 

24.649 

25 

Mom'tary. 

720 

25 

Mom'tary.      420 

24.649 

to  32 

28 

720-486 

25     to  29 

28          420-304 

:     to  25 

5 

0 

25.906 

29     to  25 

4                   0 

25.906 

25 

23 

240 

26.761 

25 

23              240 

26,761 

Mom'tary. 

720 

26,761 

25     to  44.8 

45           1.-392 

to  46.6 

404 

720-312 

44.8  to  61.4 

183      1.392-570 

i.r,  to   0        

2fi2 

0 

62.3.57 

61.4  to    0 

382                  0 

62,3.37 

30  watt-hr.  per 

ton-mile. 

30.1  watt-hr.  per  ton-mile 

From  which  it  appears  that  the  actual  energy  per  ton  mile  re- 
quired by  the  d.c.-a.c.  locomotive  is>  almost  identical  with  that 
required  by  a  straight  d.c.  locomotive  under  the  same  conditions  of 
service. 

Effect  on  Power  House  and  Sub-statioiis. 

If  reference  is  made  to  the  foregoing  table,  which  shows  the 
relative  power  requirements  of  the  two  types  of  locomotives  at  vari- 


Fire  Protection   Precautions  at  the  Stuyvesant  Docks. 

BV  H.  W.  PARKIItTBST. 

In  the  Railroad  Gazette  of  March  31,  1905,  there  was  an  article 
by  the  author  on  the  Stuyvesant  docks  fire  of  Feb.  26,  1905,  giving 
some  account  of  it,  and  particularly  discussing  in  what  respects 
provision  had  been  made  for  preventing,  and  for  handling,  a  con- 
flagration. It  was  stated  that  many  provisions  had  been  made  both 
for  preventing  and  for  fighting  fire,  but  that  the  combustible  nature 
of  the  construction  made  it  practically  impossible  to  stop  the  com- 
plete destruction  of  the  whole  plant  when  once  it  had  been  full\- 
kindled;  all  mains,  hydrants,  sprinklers,  fire-walls,  fire-proofing  and 
fire-resisting  provisions  not  serving  to  stop  the  devouring  element  • 
after  its  volume  had  grown  to  a  certain  size.  In  concluding  the 
article,  the  suggestion  was  made  "that  the  construction  of  fireproof 
buildings  for  the  storage  of  combustible  freight  might  not  be  thought 
expedient  or  economical,"  and  that  the  problem  was  a  difficult  one 
to  solve,  at  least  with  satisfaction. 

Since  that  great  fire  nearly  nine  months  have  elapsed,  and  the 
problem  is  now  approaching  a  solution — whether  satisfactory  or  not, 
it  remains  for  a  trial  of  the  devices  and  methods  adopted  by  the 
Illinois  Central  in  the  reconstruction  of  its  terminal  facilities  at 
Stuyvesant  Docks  to  determine.  Certain  changes  have  been  made 
in  the  style  of  the  plant  and  in  the  details  of  the  work  done,  but 
the  general  scheme  of  a  great  wharf,  two  elevators  and  three  great 
warehouses  for  receiving,  handling,  storing  and  shipping  grain,  cot- 
ton, lumber  and  kindred  and  allied  products  has  been  perpetuated, 
and  only  such  changes  exist  as  were  rationally  necessary,  dictated 
by  several  years  use  of  the  old  plant. 

A  general  plan  of  the  former  plant  was  shown  in  the  Railroad 
Gazette  May  13,  1904.  Comparing  that  plan  with  the  revised  general 
plan  of  the  present  arrangement  shown  herewith  hardly  a  change 
is  noticed.  One  or  two  buildings  are  a  little  longer,  a  track  here 
and  there  has  been  extended  or  moved,  and  a  minor  building  has 
been  omitted  or  replaced  by  a  combination  of  several  smaller  ones. 
But  generally  the  new  structures  are  on  the  exact  sites  of  the 
older  ones,  and  this  is  so  mainly  because  the  old  foundations  were 
about  all  that  were  left  after  the  fire  had  been  put  out  and  the 
wreck  was  cleared  away.  The  pile  foundations  of  elevators,  freight- 
houses,  wharves,  etc.,  were  generally  uninjured  and  a  certain  amount 
of  the  concrete,  stone  and  brick  masonry,  resting  on  these  piles, 
and  generally  nearly  or  quite  below  the  surface  of  the  ground, 
was  intact  and  as  good  as  ever.  Also,  in  the  wharf  work,  a  por- 
tion only  of  the  piles  was  burned;  and  some  wharf,  and  even  some 
sections  of  the  wooden  wharf-shed,  was  not  destroyed.  Therefore 
the  rebuilding  was  essentially  on  the  old  lines. 

In  order  to  explain  just  what  changes  have  been  made,  and  to 
state  their  object,  the  several  structures  built  will  be  taken  up 
in  order,  comparing  the  new  and  the  old.  and  thus  make  the  im- 
provements  clear.      First   to   be   considered   are    the   two   elevators. 
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House. 


Elevator  D,  the  one  first  put  up,  was  made  originally  in  the  usual  to  which  a  system  of  internal  pipes  for  water  was  connected,  fuUjr 
style  of  wooden  crib-work  supported  by  heavy  timber  posts  on  ma-  equipped  with  hydrants,  hose,  etc.,  on  each  floor  of  the  elevator.  This 
sonry  piers  and  on  pile  foundations.  It  had  seven  receiving  sinks  was  independent  of  a  complete  system  of  "Grinnell"  sprinklers,  which 
and  elevators  located  between  the  tracks  running  through  the  ele-  was  installed  in  accordance  with  standard  insurance  rules  through- 
vator,  and  four  shipping  elevators  delivering  to  four  conveyor  belts    out   the    whole   elevator   from    roof   to    basement.      This   apparatus 

running  out  to  the  wharf.     There  was  also  a  

conveyor  belt  in  the  elevator  to  assist  in  the 
handling  of  grain,  and  a  complete  dust  collect- 
ing system.  The  elevator  building  was  covered 
with  corrugated  galvanized  iron.  It  was  op- 
erated by  machinery  installed  in  a  brick  power 
house  adjoining  the  elevator  about  the  middle 
and  separated  from  it  by  brick  flre-walls.  A 
complete  system  of  water  pipes  from  tanks  on 
the  elevator  roof  supplied  hydrants  on  each 
floor  of  the  elevator  and  relays  of  hose  on  hose- 
reels  were  furnished  on  the  several  floors,  ma- 
chinery, scales,  bins,  etc.  In  other  words,  it  was 
a  fairly  complete  wooden  elevator  as  built,  say, 
ten  years  ago.  This  is  being  materially  changed 
as  rebuilt,  not  merely  for  giving  better  facilities 
but  also  with  reference  to  fire  resistance.  The 
foundation  has  been  much  enlarged  by  driving 
additional  piles.  New  boilers  were  also  furnished. 
The  principal  changes  as  to  fire  protection  -were 
in  the  construction  of  entirely  new  conveyor 
galleries,  both  from  the  elevator  to  the  wharf  and  also  on  the  wharf,  was  designed  to  act  automatically,  being  operated  directly  by  the 
of  completely  fireproof  character;  structural  iron  work  protected  heat  opening  each  one  of  a  series  of  sprinklers  set  on  pipes  in 
by  concrete  and  corrugated  iron  being  the  materials  used  through-  groups  near  the  ceilings,  the  elevator  heads  and  legs,  spouts,  etc.; 
out,  as  shown  in  the  detail  plans  herewith.  As  the  old  conveyor  in  fact,  near  all  combustible  or  easily  burnable  material  in  the 
galleries  are  generally  said  by  eye-witnesses  to  have  acted  as  flues,     elevator;   the  purpose  of  these  being,  of  course,  to  throw  out  sprays 

of  water  as  soon  as  the  heat  should  be  raised  to 
buch  a  temperature  as  to  open  the  sprinklers 
and  so  to  wet  down  any  stuff  that  might  easilj' 
burn  and  thus  stay  combustion.  This  style  of 
apparatus  is  especially  effective  in  mills  of  all 
kinds  and  its  instalment  always  lessens  the  in- 
surance rates  when  properly  placed  in  use.  It 
would  undoubtedly  be  effective  in  the  earlier 
stages  of  a  fire,  but  less  so  as  the  fire  increased 
in  volume.  How  much  service  it  actually  did  at 
Elevator  E  no  one  can  tell. 

The  newly  built  Elevator  E  has  been  modi- 
fied from  its  earlier  form  in  several  respects. 
For  greater  convenience  of  operation  another 
set  of  sinks  has  been  put  in  and  there  is  now  a 
set  each  for  receiving  and  for  shipping  grain. 
The  cupola  on  top  of  the  elevator  has  been  cor- 
respondingly changed  to  make  proper  space  for 
iho  belts,  legs  and  heads.  Btit  few  other,  and 
those  but  minor,  changes  have  been  made  within 
the  building,  but  the  exterior  conveyor  galleries 
to  and  on  the  wharf,  like  those  for  Elevator  D, 
are  of  steel,  iron  and  concrete,  with  the  same 
object  of  furnishing  nothing  which  can  burn 
extending  the  fire  rapidly  and  creating  drafts  and  spouts  of  flame  and  so  cutting  the  fire  risk  down  to  a  minimum.  With  all  these  gal- 
by  their  continuous  hollow  and  combustible  construction,  it  is  a  leries  made  of  metal,  and  the  posts  supporting  them  covered  with 
marked    improvement    now    to    use    materials   which    cannot    burn,     concrete,  they  should  stand  as  long  as  the  wharf  remains  to  support 


Foundation    Work   on    Cotton    Warehouse. 


and  which  therefore  cannot  assist  in  converting  a  small  blaze  into 
a  conflagration.  It  has  been  repeatedly  claimed  thnt  Elevator  E. 
the  larger  of  the  two  original  structures,  would 
have  withstood  the  exposure  to  the  surrounding 
fire  had  it  not  been  for  its  connection  by  the 
conveyor  galleries  with  the  rest  of  the  construc- 
tion (wharf-sheds  and  freight-houses).  It  is 
true  that  the  galleries  next  the  elevator  were 
equipped  with  "Grinnell"  sprinklers,  but  in  the 
fierce  fire  and  the  strong  drafts  accompanying 
it  the  conveyor  served  as  a  flue  to  bridge  over 
all  petty  obstructions,  and  the  main  elevator 
was  finally  burned,  after  withstanding  the  heat 
for  some  time. 

The  original  Elevator  E  was  also  one  of  the 
better  style  of  wooden  elevators  on  a  pile  foun- 
dation with  concreted  basement,  piers  and 
foundation  walls,  heavy  timber  posts  and 
cribbed  bins.  It  had  seven  receiving  and  seven 
.shipping  legs  and  a  complete  set  of  spouts,  con- 
veyor belts,  etc.,  to  receive  and  store  1,500,000 
bushels  of  grain,  and  to  deliver  the  same  to  the 
wharf  for  loading  vessels  by  four  belts,  con- 
veyor galleries,  etc.  It  was  covered  with  corru- 
gated galvanized  iron.    It  had  a  completed  dust- 


them.  and  cannot  furnish  fuel  to  sw-eil  another  fire. 

The  wharf  system  extends  from  Louisiana  avenue  to  Napoleon 


Laying   Concrete   Slab    Roof   on    Freight    House. 


collecting  apparatus,  sending  the  sweepings  to  the  boilers,  and  it  had  avenue   along  the   left   bank   of  the   Mississippi   river,  being  about 

a  separate   brick   power   house   in   which   were   installed   compound  4.850  ft.  long.     It  was  built  in  three  parts,  about  2,100  ft.   next  to 

steam  engines  for  operating  the  elevators  and  also  for  electric  light-  Louisiana  avenue  being  built  in  1S95,  the  1,500  ft.  next  up-stream, 

ing;  and  also  powerful  pumps.     It  had  two  water  tanks  on  the  roof  in  1898,  and  the  rest  in  1903.     The  earliest  portion  was  made  but 
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Plan  of  Stuyvesant   Docks  Showing  Old  and   New   Fire   Mains  and    Hydrants   in    Buildings   and    Yards. 


Typical   Cross-Section   of  Cotton   Warehouse.   Large   End. 
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100  ft.  wide  and  was  intended  to  cany  locomotives  and  trains,  and 
iience  had  some  piles  5  ft.  center  to  center  for  certain  tracks. 
Tlie  wliarf  was  not  covered  at  first  witli  any  roof.  As  tiie  railroad 
company  came  to  use  it  they  found  it  best  not  to  run  locomotives 
on  it.  and  that  even  more  space  would  be  needed  for  storage,  and. 
finally,   that   storage   room   was  needed   rather   than   traclcs  on   the 


acter  might  have  been  made  but  it  was  decided  not  to  take  any 
chances  of  storing  valuable  merchandise  under  a  leaky  or  uncer- 
tain roof  and  the  decision  to  build  a  complete  three-ply  roof  fol- 
lowed as  a  matter  of  course.  This,  though  costing  three  to  four 
times  as  much  as  a  single  composition  coating,  will  in  the  long 
run  be  more  economical  than  to  pay  heavy  damages  for  injury  to 


Crois  Section  of  P/affbrm. 
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Details  of  Fireproof  Roof  and  Floor  Construction   in  Freight    House. 


wharf;  so  that  in  adding  further  to  the  original  wharf,  a  width 
of  150  ft.  was  adopted  as  standard  and  the  old  wharf  was  widened 
to  that  size  at  the  up-stream  end  next  to  the  added  wharf.  Also 
the  river  front  was  relined,  making  an  addition  of  .30  ft.  at  the 
down-stream  end  and  building  up-stream  on  a  long  curve  for  future 
increases.  At  the  same  time  sheds  were  built  over  old  and  new- 
portions,  thus  fitting  them  for  great  storehouses  for  lumber,  staves, 
cotton,  etc.,  in  transit  from  cars  to  vessels,  or  vice  versa.  The 
earlier  wharf  was  built  of  untreated  yellow  pine  piles  and  timber, 
the  second  addition  of  cypress  piles  and  timber,  while  the  third 
front  was  made  of  creosoted  piles  (or  where  piles  were  spliced 
those  parts  exposed  above  water  were  treated),  caps,  floor-joists 
and  braces,  while  the  floor  planks  were  untreated  yellow  pine.  The 
material  of  the  wharf  shed,  conveyors,  etc.,  was  also  untreated  ex- 
cept by  painting  with  a  fire-proofing  composition.  All  but  500  or 
600  ft.  of  this  wharf,  together  with  its  shed  and  roof,  was  burned, 
a  shift  of  wind  permitting  the  saving  of  a  small  portion. 

This  has  been  replaced  by  a  creosoted  pile  wharf,  piles  gener- 
ally spaced  10  ft.  center  to  center  each  way;  piles  full  length  up 
to  say  65  ft.,  but  spliced  to  95  ft.  or  more  in  the  front  rows,  the 
top  pieces  only  being  creosoted.  Pile  caps  and  floor  joists  and  braces 
are  also  of  creosoted  yellow  pine,  while  the  floor  is  of  untreated 
yellow  pine.  Over  this  is  a  wharf  shed  of  skeleton  steel  construc- 
tion on  which  is  placed  a  reinforced  concrete  roof.  The  posts  sup- 
porting the  roof  are  jacketed  with  concrete  as  shown  in  the  accom- 
panying detail  drawings.  This  roof  is  being  made  water-tight  by 
building  on  it,  in  place,  e  three-ply  composition  felt  roof.  As  the 
concrete  on  these  roofs  is  3%  in.  thick  and  is  well  reinforced  with 
steel,  it  was  thought  that  a  waterproof  covering  of  less  expensive 
character  might  have  sufficed.  Several  proposals  were  made,  and 
the  attempt  to  use  a  single  coat  of  tar  or  asphaltic  composition 
for  this  covering  was  tried,  special  pains  being  taken  to  see  that 
all  fine  cracks  in  the  concrete  work  were  either  avoided,  or  if 
made  at  first,  that  they  should  be  filled  with  fresh  mortar  and 
made  essentially  tight  before  the  application  of  the  bituminous  coat; 
but  in  spite  of  all  efforts,  a  few  days  suflSced  either  to  open  the 
old  cracks  or  to  produce  new  ones,  and  a  single  coat  would  not 
shed  the  water.  Possibly  under  the  best  conditions  and  with  most 
careful  workmanship,  a  water-tight  coating  of  this  inexpensive  char- 


flour,  cement  and  kindred  merchandise.  When  it  is  remembered 
that  the  roof  of  the  wharf  shed  has  an  area  of  about  20  acres,  the 
question   assumes   a   magnitude   that   becomes   impressive.     One   of 


SM-U.^^^ 

f>^- 

'■    ,\'W 

■3^|»^i^^^^^^M|^HHI^^^^^ 

^^J 

Rebuilding    Elevator   "D." 

the  photographic  views  shows  the  work  of  roof  concreting,  giving 
a  clear  idea  of  the  method  of  construction,  thickness  of  roof,  details 
of  steel-work,  etc. 

The  freight  houses  are  two  in   number,  each  100  ft.  wide  be- 
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tween  walls.  No.  1  is  1,200  and  No.  2  1,000  ft.  long.  As  previously 
stated,  the  foundations  of  these  were  uninjured  by  the  fire,  but 
the  posts,  roofs  and  adjacent  platforms  were  entirely  destroyed, 
and  the  brick  work  of  the  outer  walls  and  the  partitions,  or  fire- 
walls, were  so  badly  damaged  that  the  only  thing  to  do  was  to 
clear  away  everything  nearly  or  quite  to  the  level  of  the  floors, 
and  rebuild  above  that  elevation.  In  rebuilding  these  houses  oppor- 
tunity was  taken  to  make  them  entirely  fireproof,  no  wood  at  all 
being  used  except  for  the  usual  wooden,  metal-covered  sliding  fire 
doors,  which  are  accepted  by  the  insurance  authorities  as  preferable 
even  to  double  sheet-iron  doors.  The  wooden  posts  formerly  sup- 
porting the  roof  are  replaced  by  steel,  jacketed  with  concrete,  and 
steel  beams,  channels,  plates  and  angles  are  used  instead  of  wooden 
purlins,  rafters  and  joists.  Reinforced  concrete  slabs  take  the  place 
of  wooden  sheeting  to  make  the  surface  of  the  roof.  The  platforms 
around  the  freight  houses  are  made  of  concrete  as  well  as  the  pro- 
jecting roofs  over  them,  using  no  wood  at  all.  Here  again,  as  in 
the  case  of  the  wharf  sheds,  it  was  finally  de- 
cided to  put  a  three-ply  composition  roofing 
upon  the  concrete  base  to  make  a  watertight 
roof,  not  trusting  to  concrete,  or  mortar,  or  a 
single  coat  of  composition,  though  all  were  ex- 
perimented with.  The  attempt  was  made  to 
get  responsible  roofing  contractors  to  make  such 
specifications  as  their  experience  might  sug- 
gest, and  to  propose  to  put  on  a  covering  ac- 
cording to  these  specifications,  giving  a  written 
guarantee  to  maintain  a  tight  roof  for  three, 
five,  or  ten  years,  but  no  one  was  found  willing 
to  do  this  unless  the  specification  was  made  to 
cover  the  construction  of  a  roof  laid  in  three  or 
more  thicknesses  of  felt,  cemented  by  the  usual 
composition  coatings,  built  in  place  on  top  of 
the  concrete.  They  all  doubted  the  concrete, 
fearing  it  would  crack  and  tear  open,  so  that  a 
single  or  a  light  covering  could  not  be  effective. 
One  or  two  said  that  if  they  had  done  the  con- 
crete work  they  might  possibly  guarantee  a  sin- 
gle coat  or  covering  to  be  effective,  but  as  the 
concrete  was  done  or  was  all  under  contract, 
no  combination  contract  could  then  be  let  to 
cover  the  joint  work.  The  roofing  contractors 
were  willing  to  put  on  anything  the  railroad 
company  wished,  but  only  at  the  cost  and  also 
at  the  risk  of  the  railroad  company,  and  in  no 
case  at  contractors  risk.  This  settled  the  ques- 
tion in  this  case,  but  it  might  be  valuable  ex- 
perience to  attempt  cheaper  work  under  more 
favorable  conditioos.  The  writer  believes  it 
will  be  so  done  in  the  near  future. 

It  is  true  that  the  structural  steel  deflects  under  the  normal 
loading  so  as  to  create  a  tendency  to  crack  the  upper  surfaces  of 
the  concrete  slabs  on  the  tops  of  both  purlins  and  rafters  at  the 
points  where  tension  is  brought  in  the  upper  surfaces  of  the  con- 
crete. Can  this  be  suflSciently  resisted,  say  by  the  proper  use  of 
expanded  metal  of  small  mesh?  And  if  so,  and  if  the  cracking  is 
merely  of  a  minute  or  microscopic  character,  will  not  a  single  coat 
of  plastic  composition  be  all  that  is  needed  to  make  a  watei-Light 
job?  The  writer  understands  that  the  use  of  such  a  meshed  rein- 
forcement should  and  would  limit  the  cracking  to  such  fine  lines 
that  it  may  alone,  without  any  plastic  covering,  be  impervious  to 
water,  and  some  tests  which  have  been  made  tend  to  confirm  this 
opinion.  Of  course,  if  the  cracks  are  not  very  small,  and  if  th-?y 
open  and  shut  under  varying  loads,  such  as  wind,  etc.,  the  water 
will  work  through,  and  a  concrete  roof  will  be  a  leaky  one.  The 
question  is,  how  much  paint,  pitch  or  asphalt  is  needed  to  stop 
the  cracks,  if  there  must  be  any;  and  must  there  be  cracks,  if  we 
reinforce  the  concrete  properly?  This  is  a  field  for  experiment 
and  for  careful  work,  and  should  be  a  profitable  one  for  him  who 
investigates  it  thoroughly. 

There  was  a  cotton  warehouse  in  the  original  plant,  about  1.400 
ft.  long  and  from  SO  to  130  ft.  wide,  one  story  high,  with  rail- 
road tracks  on  one  .side  and  a  street  on  the  other,  the  floor  at 
about  the  level  of  a  car  floor,  divided  into  sections  for  the  storage 
of  cotton  and  transfer  from  teams  to  cars.  This  was  a  wooden 
building  and  was  totally  destroyed.  It  is  replaced  by  a  longer  build- 
ing of  fireproof  construction,  concrete  foundations  and  floors,  brick 
walls,  steel  posts,  and  reinforced  concrete  roof,  which  will  be  cov- 
ered by  a  three-ply  composition  roof.  This  is  fully  explained  by 
the  plans  and  photographic  views.  The  general  plan  is  here  car- 
ried out,  as  in  the  freight  houses,  of  using  no  wood  except  for 
doors,  and  these  are  covered  with  metal  as  required  by  insurance 
rules.  The  building  is  divided  into  sections  about  240  ft.  long 
each,  and  doors  are  limited  to  a  minimum  number.  There  are  no 
windows,  and  transoms  are  of  iron,  set  with  wire  glass.  The  floor 
is  at  the  level  of  car  floors  on  the  side  of  the  building  next  to 
the  track,  and    is  about   the  height  of  a  truck  on   the   street  side. 


and  has  a  slope  from  side  to  side,  varying  with  the  width  of  tiie 
house.  This  structure  extends  from  Louisiana  avenue  to  General 
Taylor  street,  about  2,200  ft.,  and  occupies  all  of  the  available  width 
between  Tchoupitoulas  and  Water  streets,  covering  an  area  i.-f  614 
acres.  It  is  a  vast  improvement  over  the  original  temporary,  com- 
bustible building  which  it  replaces.  It  is  the  theory  that  should 
a  fire  occur  in  either  the  cotton  warehouse  or  in  one  of  the  near 
freight  houses,  it  could  be  confined  to  the  particular  section  (120 
ft.  long  in  freight  houses  and  240  ft.  long  in  cotton  warehouse) 
in  which  it  was  located  and  might  burn  out  there  without  ex- 
tending to  an  adjacent  section.  Of  course,  the  actual  working  of 
this  theory  cannot  well  be  tested,  but  this  shows  the  aim  of  the 
plans  and  it  is  believed  that  a  long  stride  has  been  made  towards 
the  cutting  down  of  fire  risk. 

To  act  as  auxiliaries  in  putting  out  a  fire,  the  old  system  of 
pumps,  tanks,  pipes  and  hydrants  has  been  enlarged  and  made 
more     convenient     of     operation.       The     general     plan     herewith 


Freight  House,  Roof  and  Posts. 

shows  numerous  details  of  these  features.  From  this  it  may  be 
seen  that  there  are  three  pumping  plants.  One  set  is  an  inde- 
pendent pumping  station  near  the  east  end  of  freight  house  No.  1 
and  southeast  of  Elevator  D.  This  draws  water  directly  from  the 
river  through  three  14-in.  suctions,  but  is  also  cross-connected  to 
the  large  100,000  gal.  supply  tanks  near  the  two  elevators  and  may 
be  used  to  fill  or  draw  from  them,  or  to  put  pressure  on  the  mains 
and  hydrants  by  proper  adjustment  of  the  intermediate  valves. 
There  are  also  large  pumps  at  each  elevator  power  house,  each 
having  two  14-in.  suctions  directly  from  the  river,  each  of  which 
may  at  will,  by  suitable  setting  of  valves,  be  made  to  perform  any 
desired  pumping  duty.  Lines  of  water  mains  are  laid  as  shown  on 
the  plan,  the  pipes  being  properly  graduated  in  size  to  correspond 
to  the  groups  of  hydrants  located  on  the  whole  property,  which 
they  are  designed  to  supply.  These  hydrants  are  of  various  sizes, 
the  smaller  having  two  2i.;;-in.  connections,  others  one  4-in.  and  two 
2ii>-in..  and  others  being  "Niagara"  hydrants  throwing  2\-2  to  3  in. 
streams.  There  are  12  of  the  latter,  each  being  on  a  raised  iron 
framework  8  or  10  ft:  above  the  ground,  and  placed  at  command- 
ing positions  where  their  streams  may  be  most  effective.  The  smaller 
hydrants  are  distributed  throughout  the  property,  some  on  the 
ground  among  the  tracks,  others  regularly  disposed  on  the  wharf 
and  in  the  freight  and  warehouses  and  on  the  roofs,  each  having 
near  it  an  abundant  supply  of  rubber-lined  fire  hose,  with  reels, 
nozzles,  etc.  The  water  mains  are  all  located  under  or  between 
the  tracks  so  far  as  possible,  thus  avoiding  a  disastrous  error  in  the 
old  scheme,  namely,  placing  mains  on  the  wharf,  where  their  use 
was  soon  stopped  by  the  fire. 

As  a  further  defence  against  the  spreading  of  fire,  the  wharf 
is  cut  up  into  eight  sections  by  seven  fire-walls,  and  each  ware- 
house is  similarly  sectionized  by  fire-walls.  In  the  wharf  these  have 
pile  foundations,  and  concrete  bases  extend  to  or  below  low-water 
mark  or  into  the  permanent  ground,  and  the  upper  walls  are  gener- 
ally of  brick,  IS  in.  thick,  strengthened  by  pilasters  at  frequent 
intervals.  In  all  cases  the  fire-walls  extend  well  above  the  roofs, 
or  project  around  the  sides  of  buildings  to  perfect  the  cut-offs. 
Doorways  through  these  are  reduced  to  the  smallest  possible  num- 
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ber,  and  each  is  arranged  to  close  automatically  by  double  doors 
made  of  three  thicknesses  of  wood  covered  with  sheet  iron  (or  tin) 
tightly  soldered,  and  fastenings  operating  automatically  through 
fusible  links  melting  at  a  dangerous  rise  of  temperature. 

Supplementing  these  arrangements,  there  will_  be  installed  a 
complete  electric  alarm  system  with  bells,  signals  and  calls,  so 
that  the  exact  location  of  an  incipient  fire  may  be  announced,  and 
with  the  men  trained  to  a  properly  devised  fire  drill,  it  is  expected 
to  put  out  a  blaze  instantly  and  before  it  may  assume  dangerous 
proportions.  Such  a  drill  was  in  practical  use  at  the  time  of  the 
fire,  but  as  it  occurred  on  Sunday  evening,  the  force  at  hand  was 
too  small  to  be  effective. 

It  is  hoped  that  the  provisions  above  described  may  suflace  to 
prevent  the  recurrence  of  such  a  calamity  as  that  of  last  February, 
While  there  are  undoubtedly  many  further  precautions  and  refine- 
ments of  construction  that  might  be  effective  to  avoid  or  extinguish 
fires,  there  is  always  the  question  of  cost;  and  the  true  meaning 
Ijetween  extravagance  and  parsimony  can  be  reached  only  by  con- 
tinued trials. 

The  work  of  rebuilding  the  Stuyvesant  Docks  has  been  handled 
by  the  bridge  department  of  the  Illinois  Central,  Mr.  R.  E.  Gaut, 
Engineer  of  Bridges,  and  Mr.  W.  S.  Greenfield,  Resident  Engineer 
at  New  Orleans.  While  some  of  the  work  has  been  done  directly 
by  the  railroad  company's  men,  the  general  work  has  been  con- 
tracted to  Geo.  B,  Swift  Company  and  to  James  Stewart  &  Co., 
the  former  of  Chicago,  the  latter  of  St,  Louis.  The  work  not  being 
complete,  no  statement  of  cost  can  be  made,  but  the  estimate  runs 
but  little  short  of  $2,000,000  to  restore  the  whole  work  to  first-class 
shape. 


The  Industrial  Department. 


The  recent  appointment  by  the  North  Eastern  Railway  of  Eng- 
land of  a  Commercial  Agent,  a  new  officer  in  English  railway  organ- 
ization, whose  duties  correspond  with  those  of  an  American  rail- 
road Industrial  Commissioner,  leads  to  a  review '  of  the  history 
of  the  railroad  industrial  department. 

The  first  American  railroad  industrial  department  was  estab- 
lished on  Jan.  1,  1S91,  by  the  Chicago,  Milwaukee  &  St.  Paul,  when 
Mr.  Luis  Jackson,  now  Industrial  Commissioner  of  the  Erie  Rail- 
road, began  the  organization  of  the  St.  Paul's  industrial  department, 
at  whose  head  he  remained  for  over  12  years.  The  idea  of  securing 
eastern  manufacturers  for  western  territory  had  earlier  occurred 
to  Mr.  P.  S.  Eustis,  then  General  Passenger  Agent,  now  Passenger 
TraflSe  Manager  of  the  Chicago,  Burlington  &  Quincy.  suggested 
by  the  establishment  of  a  branch  factory  of  a  New  England  manu- 
facturing concern  at  Aurora,  111.  It  seemed  probable  that  if  ad- 
vantages of  a  change  of  location  were  made  clear  to  them  other 
eastern  manufacturers  might  be  attracted  to  the  west,  Mr,  Jackson, 
who  had  had  training  in  the  traflSc  department,  was  commissioned 
by  Mr.  Eustis  to  look  into  the  possibilities  of  Burlington  terri- 
tory, with  the  words:  "You  get  data  on  the  possibilities.  We  have 
no  instructions  to  give,"  As  a  result  of  his  examination,  circulars 
and  pamphlets  descriptive  of  Burlington  territory  were  prepared 
and  given  a  large  and  continued  circulation,  as  many  as  4,000.000 
being  eventually  sent  out.  In  the  preparation  of  these  circulars 
and  examination  of  the  possibilities  of  the  territory  the  fuller  idea 
of  a  department  of  railroading  which  should  give  its  attention  to 
commercial  economy  in  relation  to  manufacturing  was  developed. 

Mr.  E.  P.  Ripley,  now  President  of  the  Atchison,  Topeka  & 
Santa  Fe,  was  at  that  time  General  Manager  of  the  Chicago,  Bur- 
lington &  Quincy.  It  was  after  he  became  Third  Vice-President  of 
the  Chicago,  Milwaukee  &  St.  Paul  that  the  industrial  department, 
with  Mr.  Jackson  as  Industrial  Commissioner,  was  established.  St. 
Paul  territory  was  at  once  districted  by  resources,  advantages  and 
markets.  Economic  data  was  collected  and  put  into  print  and  rail- 
road industrial  advertising  was  for  the  first  time  begun.  Hemlock 
bark  resources  on  the  line  were  made  known  through  tannery  papers 
in  order  to  attract  tanneries:  water  power  and  wood  pulp,  through 
paper  mill  journals;  clays,  through  brick  papers,  and,  in  this  way, 
a  variety  of  industries  were  specially  advertised  by  circulars  and 
in  trade  and  Eastern  newspapers.  Maps  of  the  territory  reached  by 
the  railroads  were  distributed,  covering  the  location  of  particular 
resources  and  containing  facts  of  interest  to  some  particular  class 
of  manufacturers.  One  of  these  showed  the  location  of  the  Lake 
Superior  iron  ore  ranges  and  proved  very  popular  among  iron  and 
steel  manufacturers  all  over  the  country.  Another  was  issued  to 
promote  the  Wisconsin  tobacco  industry.  It  showed,  shaded  in 
brown,  the  areas  in  Wisconsin  where  tobacco  was  already  being 
raised  with  profit,  and  at  the  same  time  showed  the  areas  still  open 
to  profitable  tobacco  production.  A  copy  of  this  map  was  sent  to 
every  post  office,  creamery  and  saloon  in  the  counties  available 
for  tobacco  culture.  As  a  result,  tobacco  raising  in  those  counties 
tremendously  increased  and  considerable  areas  where  none  was 
grown  before  began  to  cultivate  tobacco.  The  American  Tobacco 
Company  now  employs  hundreds  of  people  during  a  third  of  the 
year  in  sorting  tobacco  in  this  part  of  St.  Paul   territory.     To  the 


Chicago,  Milwaukee  &  St.  Paul  belongs  the  credit  of  being  the  first 
railroad  company  to  adopt  active  measures  of  this  sort  to  call  the 
attention  of  manufacturers  to  the  specific  advantages  of  its  territory. 
Many  mistaken  ideas  were  prevalent  when  this  first  Industrial 
department  was  started.  It  was  thought,  for  instance,  that  its  main 
endeavor  would  be  to  get  factories  to  remove  from  one  railroad 
to  another,  the  railroad  in  that  case  acting  merely  as  a  real  estate 
agent.  This  idea  was  promptly  knocked  on  the  head  by  the  adver- 
tised announcement  that  the  St.  Paul  road  was  not  trying  to  get 
factories  to  remove  from  one  part  of  the  west  to  another. 

In  general,  a  railroad  industrial  department  is  not  interested 
in  getting  manufacturing  plants  to  change  their  base  except  in 
those  cases  where  they  are,  economically  speaking,  wrongly  lo- 
cated. Economic  changes  are  constantly  going  on,  and  there  are 
many  factories  which  were  established  40  or  50  years  ago  which 
have  either  outgrown  available  facilities  or  are  now  economically 
badly  located  in  relation  to  sources  of  raw  material  or  markets 
for  finished  products.  The  correct  economic  location  of  a  steel  works 
is  no  longer,  as  in  earlier  days,  along  the  Atlantic  ocean;  but  in 
the  Buffalo,  Youngstown,  Cleveland,  Pittsburg,  or  Chicago  or  Bir- 
mingham districts,  where  ore,  coal  and  coke  are  conveniently  ayail- 
able.  Besides  established  manufacturing  plants  in  need  of  more 
favorable  locations  there  are  always  new  companies  going  into  busi- 
ness and  new  resources  to  develop,  either  through  outside  capital 
ignorant  of  the  opportunities  or  by  opening  the  eyes  of  local  capital 
to  local  advantages. 

The  industrial  department  should  not  be  considered  to  have 
developed  from  the  land  and  immigration  department,  although  of 
late  years  many  land  and  immigration  departments  have  gone  into 
the  business  of  endeavoring  to  secure  industries,  and  the  titles  of 
several  have  been  changed  to  land,  immigration  and  industrial  de- 
partment, or  to  land  and  industrial  department,  or  to  immigra- 
tion and  industrial  department.  The  Chicago,  Milwaukee  &  St. 
Paul  had  an  immigration  bureau  for  30  years  before  its  industrial 
department  was  started.  Nearly  every  western  road  had  an  im- 
migration bureau  and  many  land  and  immigration  bureaus,  but  no 
road  had  an  industrial  department  before  1891.  The  distinction  is 
similar  to  that  between  the  United  States  Department  of  Agricul- 
ture and  the  more  recently  created  Department  of  Commerce  and 
Labor.  It  is  quite  possible  on  railroads  which  run  through  agri- 
cultural rather  than  manufacturing  territory  to  work  the  land,  im- 
migration and  industrial  departments  together,  but  in  such  cases 
the  industrial  side  of  the  department  is  likely  to  be  subordinated 
to  its  land  and  immigration  activities.  This  is  natural  enough,  for 
obviously  a  territory  must  be  well  settled  and  cultivated  before 
anything  in  the  way  of  manufacturing  can  be  expected  to  develop. 
The  straight-out  industrial  department  deals  with  manufactures  and 
aims  primarily  to  develop  raw  materials  and  other  resources  as  a 
basis  for  the  location  in  its  territory  of  profitable  manufacturing 
industries. 

Since  the  establishment  of  the  first  industrial  department  by 
the  St,  Paul  in  1891,  many  other  railroads  have  established  similar 
departments  or  extended  their  land  or  immigration  departments 
to  cover  the  establishment  of  industries.  In  the  east,  the  Erie,  Le- 
high Valley,  New  York  Central,  Delaware  &  Hudson,  Baltimore  & 
Ohio  and  Seaboard  Air  Line  have  industrial  departments;  the  Dela- 
ware, Lackawanna  &  Western  an  industrial  and  advertising  depart- 
ment, the  Southern  a  land  and  industrial  department,  and  the 
Louisville  &   Nashville  an  immigration  and   industrial  department. 

West  of  Chicago,  the  Illinois  Central,  Burlington  and  Wiscon- 
sin Central  soon  followed  the  example  of  the  St.  Paul  in  establish- 
ing an  industrial  department.  The  Atchison,  Topeka  &  Santa  Fe. 
Chicago  &  Alton,  Chicago  &  Eastern  Illinois,  Great  Northern,  Mis- 
souri Pacific  and  St.  Louis  &  San  Francisco  also  have  Industrial 
Agents  or  Commissioners.  The  Chicago  &  North-Western's  indus- 
trial department  is  the  most  lately  established,  and  on  January  1 
a  similar  department  is  to  be  established  by  the  Wabash.  Most  of 
these  roads  have  a  separate  land  or  immigration  department.  The 
Minneapolis,  St,  Paul  &  Sault  Ste,  Marie  has  a  Town  Site  and  Indus- 
trial Agent,  and  the  head  of  the  Wisconsin  Central's  department  has 
the  title  of  Land  and  Industrial  Commissioner, 

This  incomplete  list  shows  the  spread  of  the  original  railroad 
industrial  idea.  Yet  in  spite  of  this  development,  this  is  perhaps  one 
of  the  least  generally  known  railroad  departments,  and,  furthermore. 
is  probably  not  what  most  people  think  it  is.  It  is  not  easy  to  bring 
into  a  definition  its  object  and  duties. 

The  following  extract  from  a  publication  of  the  Santa  Fe  gives 
in  concrete  form  an  idea  of  the  purposes  of  that  company's  indus- 
trial department: 

"To  ascertain  and  bring  to  the  attention  of  interested  manufac- 
turers all  resources  of  new  materials  along  the  lines. 

"To  co-operate  with  and  encourage  the  citizens  of  its  territory 
in  the  establishment  of  industries  which  local  conditions,  markets  or 
other  conditions  favor, 

"To  bring  opportunities  for  investment  in  its  tributary  territory 
to  the  attention  of  investors. 
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"To  aid  producers  along  its  lines  to  extend  their  markets  and 
to  foster  an  interchange  of  commodities  along  its  system. 

"To  encourage  and  aid  in  the  introduction  of  new  and  profitable 
products. 

"To  keep  in  touch  with  developments  and  discoveries  in  its 
mineral  territory  and  to  aid  miners  and  prospectors  in  bringing  their 
claims  to  the  attention  of  capital." 

It  will  be  seen  from  this  description  that  the  industrial  depart- 
ment is  a  sort  of  information  bureau,  also  a  "facilitating"  bureau. 
A  large  department  force  is  not  required,  the  average  being  three 
or  four  men.  But  its  work  and  methods  presuppose  the  active  co- 
operation of  all  other  departments.  The  primary  object  is,  of  course, 
the  creation  of  traffic,  and  the  head  of  the  department  must  be 
thoroughly  versed  in  traffic  matters,  education  in  this  department 
being  perhaps  the  best  training  for  the  position.  The  Industrial 
Commissioner  reports  to  the  Freight  Traffic  Manager  or  to  the 
President  direct. 

A  very  large  part  of  the  work  of  the  department  is  to  ascer 
tain  and  bring  to  the  attention  of  interested  manufacturers  resources 
•of  raw  materials  along  its  railroad's  lines.  On  the  Santa  F'e  system 
there  are  countless  examples  in  which  manufacturing  plants  have 
been  located  as  a  direct  result  of  the  eftorts  of  the  industrial  de- 
partment. As  concrete  examples,  may  be  cited  Portland  cement, 
glass  and  brick  works  in  Kansas,  and  the  beet  sugar  industry  in 
Colorado.  To  this  department  on  the  Santa  Fe  belongs  the  credit 
for  first  demonstrating  the  practicability  of  beet  sugar  production 
in  Colorado,  of  interesting  capital  for  building  the  first  plant  and  of 
nurturing  and  encouraging  the  industry  since  that  time.  Experi- 
ences with  the  other  three  industries  mentioned  were  of  a  similar 
nature,  all  of  which  now  contribute  a  profitable  traffic  not  only  to 
the  Santa  Fe  but  to  other  roads  as  well. 

Another  feature  of  the  work  of  the  department,  and  one  for 
which  too  much  credit  cannot  be  given,  is  in  actively  aiding  in  the 
scientific  investigation  and  development  of  any  newly  discovered 
material,  product,  or  process  which  gives  promise  of  being  of  com- 
mercial value.  An  example  of  this  is  a  weed  or  plant  growing  in 
the  West  from  which  it  has  been  thought  rubber  could  be  obtained. 
The  matter  was  taken  up  with  the  Department  of  Agriculture  at 
Washington,  and  also  at  the  same  time  the  interest  of  rubber  manu- 
facturers was  enlisted.  This  investigation,  which  is  still  under  way, 
may  yield  important  results,  or,  on  the  other  hand,  may  prove  of 
no  practical  value  whatever  and  be  abandoned.  It  is  sometimes  the 
case  that  the  department  may  work  several  years  on  such  an  experi- 
ment, or  in  getting  the  first  industry  of  its  kind  established  in  a 
new  field;  that  is,  the  difficulty  is  to  find  the  man  or  concern  in  that 
line  looking  for  a  change  or  for  enlargement,  willing  to  put  money 
into  the  venture. 

The  department  keeps  closely  in  touch  with  commercial  bodies 
in  all  towng^on  the  system,  the  head  knowing  personally  the  secre- 
taries of  these  organizations.  Some  departments  will  investigate 
for  these  associations  any  industrial  concern  which  wishes  to  come 
to  town,  or  which  they  may  be  trying  to  induce  to  come  to  town, 
and  if  found  to  be  all  right,  encouragement  is  offered  and  all 
assistance  at  the  department's  command  tendered.  Acquaintance 
with  the  banks  in  every  town  is  an  item  of  the  department's  assets, 
for  this  makes  it  possible  for  a  concern  in  need  of  a  bank's  assist- 
ance in  getting  established  to  more  readily  obtain  aid  through  the 
recommendation  of  the  department,  although  the  latter  assumes  no 
responsibility  in  the  matter. 

Its  head  must  be  familiar  with  every  condition  affecting 
the  welfare  of  the  system,  be  it  condition  of  crops  or  live  stock,  the 
"volume  and  direction  of  various  exports,  or  what  not;  in  fact,  about 
one-fifth  of  its  efforts  are  directed  to  the  collection  of  information.  It 
is  a  bureau  of  information  for  the  other  departments  and  is  ex- 
pected to  be  able  instantly  to  supply  any  industrial  information  de- 
sired. One  valuable  source  of  information  is  the  station  agents,  with 
whom  the  department  keeps  closely  in  touch  and  uses  to  the  fullest 
•extent. 

An  industrial  department  in  the  West  is  actively  and  materially 
interested  in  the  matter  of  irrigation,  being  desirous  of  having 
started  all  of  the  irrigation  work  possible.  It  co-operates  with  the 
■Government  in  this  work.  It  also  co-operates  actively  with  the  De- 
partment of  Agriculture,  and  with  State  boards  in  the  dissemination 
of  knowledge  about  land  and  what  it  will  grow  best. 

A  concrete  example  will  make  clear  its  work  of  "facilitating." 
A  man  desired  to  enlist  the  interest  of  a  certain  road  in  a  project 
which  had  to  be  referred  to  the  President  for  final  decision.  This  man 
did  not  know  how  to  go  to  work  to  get  it  through  promptly  and 
undoubtedly  would  have  encountered  difficulties  in  bringing  it  intel- 
ligently to  the  President's  attention.  By  submitting  the  situation 
to  the  Industrial  Commissioner,  the  latter  obtained  in  quick  time 
from  various  departments  of  the  road  the  necessary  information 
and  had  the  case  ready  in  suitable  form  for  the  President's  attention, 
in  a  very  short  time.  It  must  always  be  borne  in  mind  that  the 
department  directs  its  efforts  mostly  to  getting  things  started,  to 
Tjringing  the  right  people  together.  Details  are  left  to  the  proper 
men  and  departments  of  the  road  directly  interested,  the  industrial 


department,  however,  keeping  track  of  developments  and  giving  all 
possible  suggestions  and  assistance  from  its  own  knowledge  and 
experience. 

The  publications  of  the  industrial  department  are  part  of  the  gen- 
eral scheme  of  industrial  development  of  the  railroad's  territory.  Sim- 
ilar in  idea  to  the  iron  ore  or  tobacco  maps  of  St.Paul  territory  already 
described,  though  more  comprehensive  than  either  is  the  industrial 
map  published  this  year  by  the  Erie  Railroad.  This  shows  in  colors 
the  bituminous  and  anthracite  coal  areas,  the  oil  and  gas  areas  and 
those  which  include  coal,  oil  and  gas,  along  the  Erie  lines.  This 
map  was  made  from  charts  of  the  United  States  geological  survey, 
and  on  account  of  its  accuracy  has  had  a  large  general  use 
throughout  Erie  territory.  Annually  a  pamphlet  is  issued  containing 
a  list  of  ntw  manufacturing  plants  located  during  the  year  on  the 
Erie  and  photographs  of  some  of  the  most  important  new  plants  in 
process  of  construction.  This  is  really  a  results-summary  of  the 
work  of  the  department  during  the  year.  Circulars  for  special  indus- 
tries include  one  giving  a  list  of  the  limestone,  bluestone  and  sand- 
stone quarries  and  another  showing  the  location  of  lumber  in  the 
log  in  commercial  quantities  in  Erie  territory. 

The  land  and  industrial  department  of  the  Southern  Rail- 
way publishes  a  monthly  newspaper  called  "The  Southern 
Field,"  devoted  to  the  agricultural,  manufacturing,  mining 
and  business  interests  of  the  country  tributary  to  its  lines. 
Through  detailed  descriptions  of  the  advantages  of  the  territory  in 
relation  to  some  particular  industry  and  photographs  of  actual  for- 
ests, mines,  orchards  and  products,  opportunities  are  brought  directly 
before  a  wide  range  of  possible  homeseekers,  investors  and  manu- 
facturers. The  Southern  also,  through  district  agents  of  the  indus- 
trial department,  local  real  estate  agents  and  the  station  agents  along 
the  line,  keeps  in  close  touch  with  possibilities  and  industrial  prog- 
ress. From  information  given  by  men  on  the  ground,  the  depart- 
ment comes  into  possession  of  a  mass  of  information  of  the  very 
greatest  value  in  the  intelligent  and  successful  carrying  out  of  its 
duties.  Water  powers,  new  industries  established  or  additions  to 
existing  industries,  land  sales  by  local  real  estate  agents,  purchasers 
of  farms,  good  roads'  development,  timber  and  mineral  lands  existing 
and  for  sale,  number  of  and  new  banks,  churches,  schools,  academies 
and  colleges  in  each  locality,  municipal  government  or  the  lack  of  it, 
boards  of  trade,  municipal  and  public  improvements.  Northern  and 
Western  people  recently  located,  farms  for  sale,  new  industries  pro- 
posed and  real  estate  sold  are  some  of  the  facts  of  which  the  depart- 
ment keeps  a  record.  Some  of  these  inquiries  are  made  monthly. 
Thus  there  is  on  file  at  the  central  ofiice  a  complete  industrial  record 
of   the   territory. 

On  publications  of  roads  like  the  Chicago  &  North-Western,  which 
are  constantly  opening  up  new  territory  to  the  westward,  the  immi- 
gration idea  is  generally  most  strongly  urged.  "New  Homes  in  the 
West"  is  the  title  of  one  of  these  circulars  issued  to  attract  home- 
seekers  to  new  territory  soon  to  be  thrown  open  to  settlement.  This 
road  also  publishes  lists  of  industrial  opportunities  and  business 
openings  on  its  lines.  These  go  into  detail  as  to  the  kind  of  business 
and  where  it  is  needed.  They  also  include  a  list  of  factory  buildings 
for  sale. 

The  Wisconsin  Central  issues  circulars  on  the  dairy  industry  in 
Wisconsin,  land  drainage,  the  hay  crop,  "Timber  Propositions  As 
We  See  Them,"  and  "Wisconsin  and  Its  Opportunities,"  the  latter 
including  a  soil  map  and  many  photographs  of  Wisconsin  farms  and 
products. 

The  Baltimore  &  Ohio  some  time  ago  issued  a  book  entitled  "In- 
dustrial Opportunities,"  containing  descriptions  of  mineral  lands, 
analyses  of  ore  and  of  limestone,  locations  of  deposits  of  sand,  clay 
and  stone,  farm  and  fruit  lands,  factory  sites  and  special  induce- 
ments offered  by  towns  along  its  line.  The  Lehigh  Valley  has  a 
similar  book  in  press.  These  examples  cover  pretty  fully  the  typical 
publications  of  a  railroad  industrial  department. 

Although  the  industrial  department  is  numerically  a  small  one, 
it  is  easy  to  see  how  important  its  activities  are  to  the  prosperity 
of  its  railroad.  To  develop  the  territory  industrially,  to  bring 
capital  and  opportunities  together,  to  increase  the  number  of  manu- 
facturing plants  on  the  line,  to  extend  the  use  and  commercial 
development  of  natural  resources  and  bring  about  the  greatest  pos- 
sible growth  and  prosperity  of  its  towns  and  cities  are  all  matters 
of  vital  importance  to  a  railroad's  traffic,  which  means  to  a  rail- 
road's prosperity.  On  the  modern  railroad  industrial  department 
depends  very  largely  the  success  of  these  measures. 


Foreign   Railroad  Notes. 


St.  Petersburg  newspapers  published  during  the  railroad  strike 
say  that  however  blamable  the  conduct  of  the  railroad  men  was. 
nevertheless  it  could  hardly  he  expected  that  they  could  longer 
endure  the  treatment  they  have  been  receiving  without  some  vio- 
lent expression  of  their  dissatisfaction.  They  made  known  their 
discontent  last  February,  and  it  was  generally  acknowledged  that 
their  pay  was  shamefully  insufficient,  and  their  ether  complaints 
well    founded:    yet    in    the    estimates    recently    presented    for    next 
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year's  expenditures  no  provision  was  made  for  bettering  their  con- 
dition. Under  these  circumstances  they  have  easily  and  very  gener- 
ally been  converted  to  the  wildest  revolutionary  doctrines. 


A  Swiss  life  insuraiiie  company  has  agreed  to  insure  members 
of  a  railroad  men's  temperance  society  for  4  per  cent,  less  than  the 
premiums  charged  to  non-members;  and  a  Swiss  accident  insur- 
ance company  which  for  some  time  has  made  a  rebate  of  10  per 
cent,  to  total  abstainers  is  so  well  satisfied  with  the  result  that 
it  will  make  the  rebate  15  per  cent,  after  1905. 


Washington  Correspondence. 


W.isuixGTOx,  December  19. — The  most  important  railroad  legis- 
lation development  of  the  past  week  was  the  introduction  to-day  of 
the  hill  prepared  by  Senator  Dolliver,  of  Iowa,  proposing  to  empower 
the  Interstate  Commerce  Commission  to  fix  maximum  rates.  Sen- 
ator Dolliver  is  looked  upon  as  the  most  extreme  advocate  of  govern- 
mental rate  making  on  the  Republican  side  of  the  Senate  Committee 
on  Interstate  and  Foreign  Commerce,  and  additional  significance  is 
given  to  his  bill  by  the  indications  that  it  probably  embodies  the 
exact  ideas  of  the  President  more  nearly  than  any  other  measure 
that  has  yet  been  brought  forward.  The  President  has  let  it  be 
known  that  he  will  noi  openly  endorse  any  particular  rate  bill  as 
an  administration  measure,  and  Senator  Dolliver  does  not  represent 
that  his  bill  has  received  the  Presidential  approval.  The  idea  that 
it  is  to  be  regarded  as  the  administration  bill  is  based  on  the  fact 
that  Senator  Dolliver  has  been  in  frequent  consultation  with  Presi- 
dent Roosevelt  and  Attorney-General  Moody  on  the  subject  of  rail- 
road legislation.  The  latest  of  these  conferences  took  place  at  the 
White  House  last  night,  when  there  was  also  present  former  Judge 
Cowan,  of  Texas,  one  of  the  men  most  prominently  associated  with 
Mr.  E.  P.  Bacon,  of  Milwaukee,  in  his  campaign  for  enlarging  the 
powers  of  the  Interstate  Commerce  Commission.  Prior  to  this  con- 
ference Mr.  Dolliver  had  had  a  few  copies  of  his  bill  printed,  and 
the  idea  that  it  is  an  administration  measure  has  been  strengthened 
by  the  fact  that  when  he  introduced  it  to-day  he  had  made  several 
very  important  changes  in  the  printed  text,  presumably  as  a  result 
of  the  criticism  of  the  President  and  the  Attorney-General. 

In  the  main,  Senator  Dolliver  followed  the  general  plan  of  the 
bill  prepared  by  the  Interstate  Commerce  Commission,  but  he  de- 
parted from  it  in  several  important  particulars.  While  both  the 
Commission  bill  and  the  new  Esch-Townsend  bill  propose  to  em- 
power the  Commission  to  prescribe  both  maximum  and  minimum 
rates,  the  Dolliver  bill  would  restrict  it  to  the  making  of  maximum 
rates.  The  Commission  bill  proposes  to  empower  the  Commission 
"to  determine  what  will  be  a  just,  fairly  remunerative,  and  reeisona- 
ble  rate."  The  Dolliver  bill  would  have  it  "determine  and  prescribe 
what  will,  in  its  judgment,  be  a  just  and  reasonable  maximum  rate." 
The  words  "in  its  judgment"  were  inserted  by  Mr.  Dolliver.  and  the 
words  "fairly  remunerative"  were  stricken  out  by  him  after  the 
conference  of  last  night.  Both  changes  are  being  subjected  to  criti- 
cism. It  is  contended  by  critics  of  this  bill  that  the  proposition  to 
expressly  authorize  the  Commission  to  fix  rates  in  accordance  with 
its  judgment  is  a  direct  proposition  to  confer  upon  that  body  discre- 
tionary legislative  power  and  would  be  unconstitutional  for  the 
reason  that  it  does  not  contemplate  the  making  of  rates  in  accord- 
ance with  a  standard  prescribed  by  the  judgment  of  Congress  but 
in  accordance  with  the  judgment  of  the  Commission.  The  effect 
of  striking  out  the  words  "fairly  remunerative"  it  is  contended 
would  be  to  attempt  to  preclude  the  Commission  from  taking  into 
consideration,  in  determining  the  justness  of  a  rate,  all  question 
as  to  whether  it  would  yield  a  fair  return  upon  the  capital  invested 
in  the  railroad  or  not.  Taking  these  two  changes  together,  it  will 
be  seen  that  the  Dolliver  bill  proposes  to  give  the  Commission  more 
absolute  power  over  rates  and.  through  the  rates,  over  railroad 
property,  than  any  other  bill  that  has  yet  been  proposed  for  the 
fixing  of  maximum  rates. 

In  addition  to  eliminating  the  provision  in  the  Commission  bill 
for  the  fixing  of  minimum  rates.  Senator  Dolliver  also  struck  out, 
after  the  White  House  conference,  a  provision  that  he  had  inserted 
to  empower  the  Commission  to  "determine  and  prescribe  the  just 
and  reasonable  relation  of  rates."  intended  to  empower  the  Com- 
mission to  fix  minimum  rates  and  prescribe  differentials  without 
expressly  saying  so. 

The  Dolliver  bill  differs  from  the  Commission  bill,  and  from 
the  new  Esch-Townsend  bill,  in  proposing  to  retain  the  existing  law 
as  to  the  length  of  notice  reo.uired  for  the  raising  or  lowering  of 
a  published  rate,  with  the  addition  of  a  provision  permitting  the 
Commission  to  allow  changes  on  less  than  the  notice  specified  and 
to  modify  the  requirements  as  to  the  publishing  and  filing  of  tariffs, 
either  in  particular  instances  or  by  a  general  order. 

The  provisions  of  the  Dolliver  bill  for  the  judicial  review  of 
the  orders  of  the  Commission  differ  very  much  in  form  from  the 
corresponding  provisions  of  the  Commission  bill,  but  it  is  contended 
by  critics  of  the  Dolliver  bill  that  its  effect  would  be  practically  the 
same  and  that  the  court  of  review  would  be  limited  to  the  considera- 


tion of  the  single  question  whether  the  new  rate  ordered  by  the 
Commission  was  one  that  could  or  could  not  be  constitutSonally 
prescribed  by  the  legislative  branch  of  the  government.  It  is  con- 
tended that  an  order  of  the  Commission  made  under  the  provisions 
of  this  bill  could  only  be  set  aside  on  the  ground  that  the  rate  made 
was  so  low  as  to  amount  to  the  confiscation  of  the  property  of  the 
railroad. 

It  is  not  yet  clear  whether  the  House  or  the  Senate  will  be  the 
first  body  to  act  upon  railroad  legislation,  but  the  action  of  the 
House  will  be  considered  as  of  relatively  little  importance.  It  is 
recognized  that  the  real  battle  is  to  be  fought  out  in  the  Senate. 
The  generally  prevailing  opinion  is  that  a  compromise  will  be  agreed 
upon  finally  that  will  give  the  Commission  authority  to  make  rates 
in  some  form,  but  it  is  clear  that  such  a  compromise  will  be  adopted 
only  after  a  very  hard  fight.  Senator  Foraker,  of  Ohio,  will  take 
the  lead  in  the  Interstate  Commerce  Committee  and  in  the  Senate 
in  opposing  any  such  compromise.  He  is  even  more  strongly 
opposed  to  giving  the  Commission  the  rate-making  power  in  any 
form  than  are  most  of  the  officials  of  the  railroads.  His  opposition 
is  based  on  the  ground  that  conferring  this  enormous  power  on  a 
political  administrative  body  would  be  a  dangerous  departure  from 
the  fundamental  principles  on  which  the  go\ernment  of  the  United 
States  is  founded  and  that  it  is  possible  to  provide  for  the  effective 
and  speedy  correction  of  every  unreasonable  rate  and  every  railroad 
abuse  through  the  courts  of  the  United  States  without  resorting  to 
a  measure  that  he  would  regard  as  little  short  of  revolutionary. 

J.  c.  w. 


The  Charing  Cross   Roof  Failure. 


Engineering  in  its  issue  of  December  S  gives  some  meagre  facts 
about  the  collapse  of  part  of  the  train  shed  roof  of  the  Charing 
Cross  Station,  London,  which  occurred  on  December  5  and  killed 
and  injured  a  number  of  persons  on  the  platforms  underneath.  The 
information  available  seems  to  effectually  refute  the  theory  advanced 
that  the  cause  of  the  failure  was  the  weakened  condition  of  the 
truss  members  resulting  from  the  corrosive  action  of  the  gases 
rising  from  locomotives  to  which  the  structure  has  been  exposed 
for  45  years.  The  train  shed  was  built  in  1860  from  the  designs  of 
Sir  John  Hawkshaw.  The  roof  structure  consists  of  braced  arches 
of  130  ft.  ti  in.  span  with  a  rise  of  45  ft.  spaced  35  center  to  center 
and  carried  on  brick  side  walls.  Between  the  arches  the  glass  roof 
is  carried  by  18  latticed  purlins,  1  ft.  IVi  in.  deep,  which  support 
light  T-iron  frames  in  which  the  glass  is  bedded.  The  arch  rib 
of  the  main  trusses  consists  of  a  single  plate  18  in.  x  \-2  in,  with 
6-in.  X  3-in.  x  i^-in.  angles.  The  bracing  truss  consists  of  struts 
and  diagonals  made  up  of  two  6-in.  x  3-in.  x  lo-in.  angles  and  bottom 
tie  rods  of  round  iron  varying  from  i%  in.  to  4%  in.  in  diameter. 
No  member  of  the  main  trusses  is  less  than  ^.^  in.  t^ick  and  all 
members  are  wrought  iron,  of  supposedly  good  quality.  The  struc- 
ture has  been  painted  from  time  to  time  as  it  seemed  to  require 
it.  and  there  were  no  superficial  evidences  of  weakness  at  the  time 
of  the  failure.  The  arches  are  fixed  in  the  masonry  at  one  end  and 
carried  by  a  suspended  link  at  the  other  antl  not  on  roller  bear- 
ings. The  end  truss  and  the  one  next  to  it  fell  at  the  time  of  the 
collapse.  The  first  fracture  is  said  to  have  taken  place  in  one  of 
the  tie  bars  of  the  second  trtiss  about  one-quarter  of  the  way  out 
from  the  west  wall,  and  the  loud  snap  of  this  member  gave  warn- 
ing to  several  men  below  who  escaped.  This  tie  bar  was  originally 
4%  in.  in  diameter.  There  was  no  wind  at  the  time  the  accident 
happened  or  any  load  on  the  roof  other  than  the  normal  dead  load. 
Assuming  that  the  arches  were  designed  with  a  factor  of  safetj' 
of  3.  the  reduction  of  effective  cross-sectional  area  in  the  tie  rod 
to  account  for  the  failure  would  correspond  to  a  reduction  in  diam- 
eter of  nearly  2  in.  Of  course,  some  other  members  of  the  truss 
may  have  wasted  away  under  corrosive  action  and  thrown  an  excep- 
tional stress  on  the  tie  bar  which  failed,  but  this  is  doubtful.  That 
vague,  but  well-known  phenomenon,  fatigue  of  metal,  is  a  much 
more  likely  explanation  of  the  failure  than  corrosion.  It  usually 
occurs  under  just  such  circumstances  a.^;  this,  minimum  load  and 
no  apparent  preliminary  signs  of  fracture.  There  is  one  strong  les- 
son to  be  learned  from  this  accident.  Engineers  must  not  put  too 
much  faith  in  the  quality  and  strength  and  endurance  under  heavj 
loads  of  steel  and  iron.  The  factor  of  safety  should  be  taken  h'?h 
enough  to  prevent  overloading  with  resultant  fatigue.  A  saving  of 
a  few  pounds  of  metal  in  the  beginning  is  not  balanced  by  the  col- 
lapse of  the  structure  many  years  later  when  the  overloaded  mem- 
bers give  way  and  break  without  warning.  The  engineers  of  years 
ago  knew  little  or  nothing  about  fatigue  of  metals.'  Since  the  expert, 
ments  of  Wohler,  Spangenburg,  Thurston  and  others,  the  theory  has 
become  generally  accepted  but  too  frequently  neglected.  If  within 
the  next  few"  years  other  structures  of  this  kind  and  age  fail  under 
similar  circumstances  then  it  will  be  time  to  look  carefully- into 
the  condition  of  all  the  more  modern  structures.  We  knowTom- 
paratively  little  about  the  subject  and  to  be  on  the  safe  side  should 
follow  the  axiom  of  whist  players,  "When  in  doubt  play  trumps." 
As  for  corrosion  we  need  worry  but  little.  It  is  what  takes  place' 
inside  the  metal  that  is  uncertain.     The  outside  shows  for  itself. 
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General  Herman  Haupt. 


Sherman's   march   to   the   sea   a   possibility.     He   foresaw   and   cor- 
rectly  interpreted    General   Lee's   strategic    movement   after   Meade 

The  death  of  this  distinguished  engineer,   whose  life   has  cov-  had  relieved  Hooker  as  Commander  of  the  Army  of  the  Potomac, 

;red  the  development  of  the  railroad  epoch  of  this  and  other  coun-  and  hy  early  information  and  rapid  movements  succeeded  in  hav- 

ries,   occurred   on   the   morning  of   December   14,   while   returning,  ing  the  position  at  Gettysburg,  with  which  he  was  so  familiar,  held 

vith   his  son,   from   New   York   to   Washington,   where   he    resided,  and   made   impregnable.     It   is   said   that   if   his   urgent   entreaties 

\.  long  career  so  full  of  experience  is  of  great  interest,  for  through  had    been    heeded,    the   defeated    army    could    not   have   escaped   to 

lis   fertility   of   resource  great   problems   in   the  art  of  transporta-  Virginia  and  the  war  would   have  been  ended  at  once.     Tirelessly, 

ion  have  been  solved.  by  day  or  night,  without  consideration  of  personal  comfort  or  neces- 

General   Haupt   was  born   in   Philadelphia   on   March   26,    1817.  sities,  he  perfected  his  bureau  and  its  personnel   and  the  opening 

rlis   father  died   when  he  was  but  12  years   old  and  left  a  widow  up  of  communications  with  the  front  so  that  he  was  early  offered 

vith  a  family  of  seven  children   to  be  cared   for.     There  were  no  a  commission  as  Brigadier  General   "for   faithful  and   meritorious 

ree  schools  so  that  the  youth  earned  his  tuition  by  mending  quill  services." 

lens   and   caring   for  the   fire   in   winter.     At  the  early   age   of   13  The  Hoosac  tunnel   exigencies  required  more   rapid  work  than 

le   received    an    appointment    from    President   Andrew    Jackson    to  was  possible  by  hand  labor  and  led  to  the  invention  and  successful 

he   Military   Academy.     He  entered   the   next  year  and   graduated  introduction  of  his   portable,   percussion   drills,   afterwards   so   suc- 

n  1835.     He  was  one  of  the  youngest  to  enter  the  army  and  was  cessfully   used    in    the   great   European    tunnels   through   the   Alps, 

he  senior  alumnus  at  the  time  of  his  death.     In  1838  he  married  under  the  name   of  the  McKean  Rock   Drill.     Another  of  Haupt's 

inn  Cecilia  Keller,  the  daughter  of  the  Lutheran  pastor  at  Gettys-  achievements   was   the   securing   of   a   continuous    right-of-way   for 

)urg.   where  he  established  a  seminary   for  boys  and  subsequently  a  pipe  line  from  the  oil  regions  to  the  seaboard,  prior  to  the  exist- 


'or  girls,  until  elected  Professor 
)f  Mathematics  in  Pennsylvania 
L'oUege  in  1S44,  which  position  he 
leld  until  called  to  revise  the  loca- 
ion  of  the  Middle  division  of  the 
I'ennsylvania  from  Harrisburg, 
^a..  to  Altoona,  in  1847.  Prior  to 
his  he  had  been  engaged  pn  tlie 
^orristown  &  Valle  Railroad  unuer 
ienry  R.  Campbell,  in  1835,  and 
he  next  year,  although  only  19, 
le  was  appointed  Assistant  En- 
jineer  in  the  state  service  and  lo- 
•ated  the  line  from  Gettysburg  to 
he  Potomac,  across  the  South 
ilountain.  which  is  now  a  part  of 
he  Western  Maryland.  Thus  it 
vas  he  met  his  wife,  and  they  gave 
o  the  world  11  children,  of  whom 
even  are  still  living.  In  1840,  he 
vas  engaged  on  the  York  & 
Vrightsville,  and  here  he  began  the 
nvestigation  of  the  strength  of  the 
dd  lattice  trusses  leading  up  to 
lis  first  essay  entitled  "Hints  on 
bridge  Construction,"  which  pro- 
oked  much  discussion  and  led  to 
he  more  elaborate  work  pub- 
ished  by  the  Appletons  in  1851. 
vhich  soon  became  the  standard 
i'ork  on  the  science  of  bridge  con- 
truction.  In  1S4S  he  was  made 
'rincipal  Assistant  to  .J.  Edgar 
:'homson.  and  on  the  opening  of 
he  division  he  was  placed  in 
harge  as  Superintendent  and  pre- 
pared the  system  which  has  served 
.s  the  basis  for  the  magnificent 
levelopment  of  the  road.  In  the 
.nnual  report  of  1853,  Mr.  Haupt 
aid:  "To  secure  a  traffic  of 
,000,000  tons  and  make  the  road 
.n  instrument  of  incalculable  good 
o  the  citizens  of  the  state,  low 
ates    with     moderate    dividends, 


ence  of  any  general  laws,  and  the 
subsequent  building  of  a  line 
which  reduced  the  cost  of  trans- 
portation on  this  important  com- 
modity from  40  to  4  cents  a  bar- 
lel.  This  was  accomplished  at  a 
time  when  the  independent  pro- 
ducers could  secure  no  sufficient 
railroad  transportation.  Since  its 
success,  general  pipe-line  laws 
have  been  passed  and  the  system 
is  now  in  extensive  operation.  An- 
other of  the  impulses  which  this 
many-sided  engineer  gave  to  his 
profession  and  the  world,  was  the 
practical  introduction  of  com- 
pressed air  for  motors  and  mining 
macninery  and  for  power,  when 
transmitted  long  distances,  under 
liigh  potentials,  from  cheap  water- 
power  plants.  In  1881  he  was  ap- 
pointed General  Manager  of  the 
.Xorthern  Pacific,  which  position 
lie  held  until  1SS4,  after  the  corn- 
Iiletion  and  opening  of  the  line  in 
the  fall  of  1S83.  He  secured  the 
great  terminals,  so  necessary  for 
the  rapid  handling  and  inter- 
1  hange  of  freight.  His  judgment 
was  severely  criticized  when  he 
urged  the  purchase  of  the  Powel- 
ton  estate,  on  the  west  bank  of  the 
Schuylkill,  for  the  Pennsylvania 
road,  at  a  time  when  it  was 
thought  to  be  wholly  unneces- 
sary, but  this  land  to-day  con- 
stitutes a  small  part  of  the  pres- 
ent yards  of  that  company.  To 
facilitate  the  movement  of  freight 
at  the  western  end  of  the  State 
of  Pennsylvania,  he  also  de- 
signed a  system  of  improvements 
in  the  Ohio  river  for  the  creation 
of  a  6-ft.  stage,  at  all  seasons, 
which  the  river  interests  proposed 


lust  indicate  the  settled  policy  upon  wiiich  the  operations  are  to  to  construct  at  a  cost  of  $1,000,000  between  Pittsburg  and  Wheeling, 

e  conducted."     This  was  at  a  time  when  the  possibility  of  so  great  but  the  control  of  the  works  of  this  class  by  the  Government  pre- 

tonnage  was  thought  to  be  Utopian.  vented  the  project  from  being  carried  out,  at  the  time.     In  1S79  he 

Under  his  supervision  as  Chief  Engineer,  the  entire  road  was  was  also  President  of  the  U.  S.  Hydrogen  Co..  organized  to  generate 

pened  to  Pittsburg,  and,  in  1855,  he  was  asked  to  act  as  Consult-  and  apply  that  element  to  metallurgical  and  heating  purposes.     He 

ttg  Engineer  for  the  Hoosac  Tunnel.     He  soon  discovered  that  to  was  actively  interested  in  the  Holly  system  of  steam  heating  and  the 

lake  it  a  success  it  would  be  necessary  to  surrender  his  important  application  of  the  physical  sciences  to  the  arts, 
aterests  in  Pennsylvania  and  give  his  undivided  attention  to  the  His   later  years  have   been  spent   in   the  evolution  of  a  pure, 

reat  problem  of  connecting  the  seaboard  of  the  eastern  states  with  cheap,  and  nutritious  food  from  the  waste  products  of  the  dairy. 

tie  granaries  of  the  West  by  penetrating  the  mountain  by  a  five  so  that  humanity  might  have  a  "well  balanced  ration,"  at  a  reason- 

lile    tunnel.     This     required    the    complete     reorganization     and  able    cost,    which    could    be    readily    used    and    transported    to    all 

nancing  of  a  project  then  unprecedented  in  magnitude,  and  which  parts  of  the  globe  and  be  of  service  in  the  army,  navy,  at  sea  or 

■as  violently  opposed  by  rival  interests.     This  work  was  success-  on  land,  in  homes  or  hospitals,  in  short,  wherever  pure  milk  is  re- 

ully  inaugurated  and  was  progressing  satisfactorily  when  the  civil  quired,  and  which   would   keep  for  months  without  decomposition, 

i'ar  and   a    change  of  administration   called  for  the  services  of  a  It  was  in  making  a  visit  to  the  works  of  the  National  Nutrient 

lan  of  experience  and  integrity  to  maintain  the  communications  Company  in  Jersey  City  that  he  was  overtaken  by  the  heart  failure, 

'ith  the  armies  in  the  field.     He  was  appointed,  by  President  Lin-  which  terminated  so  laudable  a  career. 

oln.  Chief  of  the  Bureau  of  Military  Railroads,  and  he  organized  His    later    years    have    been    devoted    to    social,    humane    and 

onstruction   corps   and   systems   for  the   rapid   destruction   or   con-  scientific   study   and    writing,   and    it   was   his   purpose,   if   his   life 


truction  of  railroads  and  bridges,  as  necessity  demanded.  His 
chievements  were  great  because  of  the  incredibly  short  time  re- 
uired  to  restore  interrupted  communications  and  this  system  made 


had  been  prolonged,  to  prepare  a  series  of  papers  on  these 
topics.  At  the  solicitation  of  friends  he  has  published  in  his 
"Memoirs"   some   of  the   principal    events   of   the   Civil   'War   and 
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the  system  used  by  his  corps 
As  a  man  General  Haiipt 
tender-hearted,  upright  in  all 
ing  a  keen  sense  of  justice 
regardless  of  appearances,  fai 
inspired  by  his  strong  faith 
Fatherhood  of  God.  His  life 
and  a  blessing  to  humanity, 
the  Lord  delighted  to  honor. 


in  an  illustraied  subscription  volume, 
was  unostentatious,  domestic,  loving, 
his  dealings  with  his  fellow-men,  hav- 
righteousness  and  obligation  to  duty 
thful  to  every  trust,  and  in  every  act 
in  the  brotherhood  of  man  and  the 
has  been  an  honor  to  his  profession 
He  was  an  instance  of  a  man  whom 


Interstate  Commerce  Commission's  Annual    Report. 


Secretary  Moseley  has  issued  a  synopsis  of  the  Nineteenth 
Annual  Report  of  the  Interstate  Commerce  Commission,  from  which 
we  e.xtract  the  following  paragraphs: 

The  Commission  sets  forth  the  general  reasons  for  proposed 
amendments  in  the  form  of  a  bill,  which  has  been  submitted  to  the 
Senate  Committee  on  Interstate  Commerce  in  compliance  with  a 
request  therefor.  This  bill  has  been  abstracted  in  the  Railroad 
Gazette  (December  8,  p.  529).  The  most  important  amendment  is 
delegation  of  authority  to  the  Commission  to  determine  what  rate 
should  be  substituted  for  the  future  in  place  of  one  found,  after- 
hearing,  to  be  unlawful,  with  the  further  provision  that  the  order 
of  the  Commission  prescribing  such  substituted  rate  shall  take 
effect  within  a  reasonable  time.  The  Commission  recommends  that 
the  phrase  "under  common  control,  management  or  arrangement," 
in  the  first  section  of  the  law.  be  omitted.  This  would  make  the 
regulating  statute  apply  to  certain  classes  of  carriers  now  exempt 
from  its  application  and  rquirements.  The  definition  of  the  term 
"transportation"  should  be  enlarged  so  as  to  include  the  charges  for 
various  services,  such  as  refrigeration  and  the  like,  which  are  now 
claimed  to  be  beyond  the  authority  of  the  Commission.  The  obliga- 
tion to  furnish  and  provide  the  services  here  referred  to  is  also 
proposed,  which  is  likewise  a  point  now  in  dispute.  For  perishable 
commodities  artificial  refrigeration  is  necessary,  and  the  ice  is  just 
as  essential  as  the  hauling  of  the  car.  The  owner  of  the  commodity 
transported  cannot  provide  the  refrigeration,  and  the  consequences 
of  an  exorbitant  icing  charge  are  precisely  as  serious  as  the  same 
kind  of  extortion  would  be  in  the  transportation  charge  itself. 

The  furnishing  of  refrigeration  is  a  part  of  the  transportation 
itself,  and  the  Commission  recommends  that  these  charges  should 
be  put  on  the  same  basis  as  all  other  freight  charges,  so  far  as  they 
can  be. 

While  the  third  section  of  the  act  to  regulate  commerce  at- 
tempts to  secure  the  interchange  of  traffic  by  connecting  railways, 
carriers  are  now  under  no  legal  obligation  to  establish  through 
routes  or  joint  rates  and  may,  at  their  pleasure,  withdraw  from 
such  arrangements,  tlius  defeating  the  purpose  of  the  law.  To  pre- 
vent this  the  Commission  should  have  authority  to  order  railways 
to  continue  through  routes  and  joint  rates  which  are  in  effect  and 
to  prescribe  divisions  in  case  the  carriers  fail  to  agree,  discrimina- 
tions against  individuals  and  against  particular  species  of  traffic 
can  be  effected  by  the  refusal  of  a  carrier  to  establish  a  joint  rate. 

By  means  of  terminal  roads,  elevators  and  private  cars,  the 
carrier,  by  paying  owners  an  extravagant  sum  for  the  sei-vice 
prefers  him  to  other  shippers  of  like  property.  This  may  happen  in 
any  case  where  the  shipper  is  the  owner  of  any  of  the  facilities  of 
transportation  or  performs  any  part  of  the  transfer  service.  These 
methods  are  at  the  present  time  more  or  less  resorted  to  with  the 
effect  of  preferring  one  shipper  to  another.  The  Commission  should 
be  empowered  in  a  case  of  this  kind  to  determine  whether  the  al- 
lowance to  the  property  owner  is  a  just  and  reasonable  compensa- 
tion for  Uie  service  rendered,  and  to  fix  a  limit  which  shall  not  be 
exceeded  in  the  payment  made  therefor.  Such  a  remedy  would  not 
be  altogether  adequate,  and  any  remedy  is  extremely  difficult  of  ap- 
plication, but  nothing  better  appears  to  be  available. 

An  efficient  means  of  discovering  illegal  practices  would  be 
found  in  authority  to  prescribe  the  form  in  which  books  of  accounts 
shall  be  kept  by  raihvays.  This  recommendation  has  been  urged 
upon  the  attention  of  Congress  in  previous  reports,  and  it  is  earn- 
estly renewed  at  this  time.  Probably  no  one  thing  would  go 
further  than  this  toward  the  detection  and  punishment  of  rebates 
and  kindred  wrongdoing.  Certain  carriers  now  refuse  to  make 
the  statistical  returns  required  by  the  Commission.  Admitting  the 
right  of  a  railway  company  to  use  its  money  as  it  sees  fit,  it  is 
certainly  proper  that  the  Government  should  know  what  use  is'  made 
of  it,  and  whether  the  rates  and  charges  imposed  are  legitimate. 
The  Supreme  Court  has  held  that  the  Federal  courts  have  no  power 
to  compel  the  making  of  these  returns  by  mandamus,  and  the  act 
itself  imposes  no  penalty  of  consequence  for  failure  to  make  the 
returns.  The  proposed  bill  provides  a  suitable  penalty  for  unreason- 
able failure  to  make  these  returns  and  that  the  Federal  courts  shall 
have  statutory  authority  to  act  by  mandamus. 

A  new  section  is  proposed  to  be  added  to  the  law  to  expressly 
authorize  the  Commission  to  review  and  modify  its  own  decisions. 
The  last  paragraph  of  Uie  new  section  limits  the  duration  of  an 
order  of  the  Commission  by   providing  that  an   order  which  has 


been  comp-lied  with  for  the  period  of  one  year  shall  not  thereafter 
be  in  force  as  against  the  carrier  so  complying. 

In  1903  and  1904  the  Commission  explained  the  Elkins  law, 
and  made  favorable  comments  upon  its  operation;  but  further  ex- 
perience compels  the  Commission  to  modify  in  some  degree  those 
hopeful  expectations.  Various  devices  for  evading  the  law  have 
been  brought  into  use.  and  tUe  actual  payment  of  rebates 
as  such  has  been  here  and  there  resumed.  Instances  of  this  kind 
have  been  established  by  convincing  proof,  on  which  prosecutions 
have  been  commenced  and  are  now  pending.  More  frequently  the 
unjust  preference  is  brought  about  by  methods  which  may  escape 
the  penalties  of  the  law.  but  which  plainly  operate  to  defeat  its  pur- 
pose. While  this  does  not  imply  any  want  of  satisfaction  with  the 
act  of  1903,  which  is  regarded  as  a  most  admirable  measure,  nor  any 
belief  that  there  is  a  general  return  to  former  practices,  it  does  mean 
that  this  type  of  evil  has  by  no  means  disappeared  and  that  it  is 
liable  to  increase  unless  effectively  restrained. 

The  Commission  recommends  that  the  accident  report  law  of 
1901  be  amended  so  as  to  require  that  accidents  of  every  kind  and 
to  all  classes  of  persons  shall  be  incuded  in  the  monthly  reports. 
Accidents  could  then  be  omitted  in  the  annual  reports. 

The  report  shows  568  complaints  filed  with  the  Commission  dur- 
ing the  year,  including  both  formal  and  informal  proceedings;  in- 
vestigations on  formal  complaint.  65,  involving  the  rates  of  321 
carriers.  Seventy-nine  hearings  and  investigations  were  held  in 
Washington  and  other  cities.  Six  cases  were  settled  through  conces- 
sion of  relief  by  the  carriers  and  22  cases  were  discontinued. 

Forty-five  formal  decisions  have  been  rendered  during  the  year. 
This  number,  greater  than  in  any  previous  year.  Includes  cases  ot 
unreasonable  rates,  discrimination  between  localities,  between  com- 
modities, and  between  persons  and  also  in  facilities  of  transportation, 
with  some  cases  involving  departure  from  published  tariff  rates  and 
some  relating  chiefly  to  reparation.  Nearly  every  kind  of  action 
prohibited  by  the  regulating  statute  has  been  the  subject  of  decision 
and  order  during  the  past  year.  Eleven  of  the  cases  are  discussed 
in  the  report. 

Proceedings  for  injunction  under  the  Elkins  act  have  been  begun 
in  the  Santa  Fe  rebate  case,  the  case  against  the  Milwaukee  Re- 
frigerator Transit  Company,  and  the  Pabst  Brewing  Company  and 
the  Chesapeake  &  Ohio  coal  case. 

Criminal  indictments  have  been  returned  in  the  western  district 
of  Kentucky  against  Zorn,  Williams  and  Bushfield.  alleging  accep- 
tance of  rebates.  Samuel  Weil,  B.  S.  Cusey,  V.  D.  Shipworth  and 
C.  E.  Todd,  of  the  Schwarzschild  &  Sulzberger  Company,  have  been 
convicted  for  conspiring  to  obtain  transportation  at  less  than  the 
published  rates.  The  defendants  were  sentenced  to  pay  fines  amount- 
ing to  $25,000.  Cases  against  the  Western  &'  Atlantic  and  against 
the  Illinois  Central  and  others  based  upon  alleged  pooling  have  been 
discontinued.  The  court  decisions  which  have  been  rendered  during 
the  year,  construing  the  act  to  regulate  commerce,  are  briefly  stated 
in  the  report. 

STATISTICS. 

The  preliminary  income  report  for  the  year  ending  June  30,  1905, 
includes  returns  for  752  companies,  representing  an  operated  mile- 
age of  214.477.82  miles.  The  gross  earnings  of  the  railways  on  the 
mileage  were  ?2, 073, 177, 325;  passenger,  $572,109,366;  freight,  $1,449.- 
182,702:  miscellaneous,  $51,885,257.  Gross  earnings  from  operation 
averaged  $9,666  per  mile  of  line,  which  is  higher  than  ever  before. 
The  final  report  for  the  year  ending  June  30,  1904.  showed  total  gross 
earnings  of  $1,975,174,091,  or  $9,306  per  mile.  The  operating  ex- 
penses of  the  railways  embraced  in  the  current  preliminary  report 
amounted  to  $1,383,584,404,  or  $6,451  per  mile  of  line.  The  prelimi- 
nary report  shows  net  earnings,  $689,592,921;  and  for  the  year  end- 
ing June  30,  1904.  $634,674,561.  The  present  report  shows  $114,- 
636,642  received  in  the  form  of  income  from  investments  in  the 
stocks  and  bonds  of  railway  and  other  corporations  and  from  other 
miscellaneous  sources,  making  total  income,  $804,229,563.  The  ag- 
gregate deductions  chargeable  against  this  income  were  $713,994,800. 
The  principal  items  included  in  such  deductions  were  interest  on 
funded  debt,  rents  of  leased  lines,  permanent  improvements  charged 
to  income,  taxes  I  which  were  $58,533,381 )  and  dividends.  Thus 
the  surplus  resulting  from  the  operations  of  these  roads  was  $90,- 
234,763.  The  complete  report  for  the  year  ending  June  30,  1904,  cov- 
ering both  operating  and  leased  roads,  showed  a  surplus  of  $56,- 
729,331,  and  the  like  report  for  1903   a  surplus  of  $99,227,469. 

The  present  report  shows  dividends  to  the  amount  of  $196,080.- 
237;  dividends  declared  by  practically  the  same  roads  in  1904  were 
$184,313,472:  increase  $11,766,765.  The  preliminary  reports  are  con- 
fined to  operating  roads,  and  so  exclude  dividends  declared  by  sub- 
sidiary companies. 

The  Commission  has  included  in  its  report  some  extracts  from 
the  recently  issued  report  on  the  "Commercial  valuation  of  railway 
operating  property  in  the  United  States."  prepared  by  the  Bureau  of 
the  Census.     (Railroad  Gazette.  August  18,  p.  168.) 

SAFETY   APPLIANCES  AN'D  ACCIDEXTS. 

Within  the  past  year  decided  improvement  has  taken  place  in 
the  condition  of  safety  appliances  on  all  roads  subject  to  the  pro- 
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visions  of  the  statute,  and  at  no  time  since  the  safety  appliance  law 
became  effective  have  the  results  of  its  operation  been  so  satisfactory 
as  at  present.  The  courts  have  clearly  defined  the  statute,  leaving 
no  room  for  doubt  concerning  its  application,  and  the  practice  with 
regard  to  safety  appliances  is  now  substantially  uniform  throughout 
the  country.  Another  important  factor  in  the  betterment  of  condi- 
tions is  the  abrogation  of  local  agreements  at  many  prominent  inter- 
change points,  whereby  carriers,  with  the  idea  of  facilitating  the 
movement  of  trafRc,  received  and  delivered  cars  in  defective  con- 
dition. This  action  resulted  from  conferences  held  with  railroad 
officials  at  the  instance  of  the  Commission.  The  rule  now  coming 
into  general  observance  is  that  cars  will  neither  be  received  from 
nor  delivered  to  connecting  roads  when  safety  appliances  do  not 
in  all  respects  meet  the  requirements  of  the  law. 

There  is  a  noticeable  tendency  toward  uniformity  in  couplers  and 
uncoupling  attachments  and  an  increase  in  their  strength,  decreas- 
ing the  number  of  defects.  Grab  irons  are  receiving  much  better 
attention  than  formerly.  Sill  steps,  ladders  and  roof  hand  holds, 
when  defective,  introduce  a  great  element  of  danger,  and  these  appli- 
ances should  be  coverj^d   by  the  statute. 

The  great  progress  in  the  use  of  air  brakes  has  been  accom- 
panied by  marked  deterioration  in  the  condition  of  hand  brakes, 
which  may  be  needed  in  times  of  emergency.  There  is  still  room 
for  improvement  in  the  maintenance  of  retaining  valves. 

On  October  1,  190.5,  out  of  a  total  of  1.790,113  freight  cars  1,564,- 
396  were  equipped  with  air  brakes.  About  111,122  private  cars  are 
also  practically  all  equipped  with  this  appliance.  The  Commission 
has  ordered  that  on  and  after  August  1,  1906,  a  minimum  of  75  per 
cent,  of  the  cars  in  all  trains  required  to  be  operated  b.v  power  brakes 
must  have  their  brakes  used  and  operated.  This  is  in  lieu  of  the 
present  lawful  minimum  of  50  per  cent.  It  is  expected  this  increase 
will  hasten  the  abandonment  of  old  and  light  cars  which  are  a 
menace  to  safety. 

With  few  exceptions  carriers  have  cheerfully  co-operated  with 
the  Commission  in  its  efforts  to  secure  compliance  with  the  law, 
such  violations  as  the  Commission  has  been  compelled  to  report  for 
prosecution  being  due  to  laxity  of  subordinate  officials  or  employees 
in  the  performance  of  their  duties,  or  to  their  failure  to  observe  in- 
structions, rather  than  to  willful  intent  of  responsible  officials  to 
evade  or  resist  the  law. 

The  Commission  employs  18  inspectors.  With  this  small  num- 
ber delay  in  the  investigation  of  complaints  is  inevitable,  subjecting 
the  Government  to  the  charge  of  laxity  to  the  administration  of  the 
law.  Some  roads  complain  that  successive  charges  of  violation  are 
brought  against  them,  while  other  roads,  which  are  perhaps  greater 
offenders,  escape  without  prosecution.  This  is  due  entirely  to  insuf- 
ficiency of  the  inspection  service.  The  list  of  roads  against  which 
prosecutions  have  been  entered  represents  merely  the  area  of  activity 
of  the  inspection  service.  As  a  matter  of  fact,  conditions  may  be 
vastly  better  on  many  roads  that  have  been  prosecuted  than  on 
roads  which  have  entirely  escaped  prosecution.  Many  lives  have 
been  saved  and  many  injuries  averted  through  the  administration  of 
this  law,  and  a  necessary  element  of  proper  administration  is  the 
maintenance  of  au  adequate  inspection  service. 

Concerning  hours  of  labor  on  railroads,  the  Commission  refers 
to  the  need  of  a  high  standard  of  physical  and  mental  condition  for 
certain  classes  of  employees  and  care  on  the  part  of  supervisory 
officers  to  see  that  proper  regulations  are  maintained;  but  it  ap- 
pears that  rules  on  this  subject  have  been  very  poorly  enforced. 

The  accidents  shown  in  the  monthly  reports  made  by  railroads 
under  the  law  of  March  3,  1901.  have  been  regularly  published  in 
the  Commission's  quarterly  bulletins.  The  block  system,  the  lack 
of  which  is  the  cause  of  those  accidents  in  the  most  numerous  class 
(rear  and  butting  collisions)  is  again  recommended.  The  Commis- 
sion further  recommends  that  the  Government  should  investigate 
train  accidents  and  promptly  furnish  the  facts  concerning  them. 

The   Cost   of    Locomotive    Operation. 
XVIII. 
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{Continued  from  page  520.) 

FIRI.XG   UP  AND  CALLING. 

Firing-up  is  done  in  a  variety  of  ways.  The  old  method  was 
to  use  wood — scrap  or  cord-wood,  as  was  available,  and  even  to  this 
day  we  see  piles  of  fire-wood  about  the  roundhouses.  A  common 
allowance  was  one-eighth  of  a  cord  to  a  fire,  and  if  wood  costs  ?2.50 
a  cord,  which  is  a  common  price  in  some  localities,  the  material 
used  would  represent  about  30  cents. 

Fuel  oil  is  quite  a  favorite  method  nowadays,  and  reports  are 
made  which  indicate  a  very  low  cost  (about  3  cents  per  fire),  but 
as  a  matter  of  fact,  the  oil  is  used  to  ignite  the  coal,  and  we  may 
not  obtain  the  same  heating  effects  as  with  the  wood,  and  it  is 
only  proper  to  charge  an  amount  of  coal  that,  with  the  oil,  would 
equal  the  heat  of  the  wood.     It   is  often  an  ad"  .ntage,  moreover, 


to  obtain  wood  ashes  on  the  grate,  as  with  some  coals,  the  oil  blast 
has  a  tendency  to  fuse  them  and  form  a  clinker  on  the  grate  bars. 
The  amount  of  coal  used  in  addition  to  the  wood  or  oil  has  been 
given  as  low  as  500  lbs.  and  as  high  as  1,500  lbs.,  as  much  depends 
upon  the  size  of  engine,  etc. 

The  cost  of  the  fuel  has  already  been  discussed,  therefore  the 
labor  will  be  considered  here  only.  The  question  of  firing  up  engines 
in  a  roundhouse  is  of  much  importance  and  must  be  done  by 
a  careful  man — boilers  have  been  ruined  by  incompetent  hands  build- 
ing a  fire  in  a  boiler  that  contained  no  water.  After  the  fire  has 
been  lighted,  the  engine  must  be  watched  until  taken  from  the 
house,  and  the  attendant  must  see  that  the  water  level  is  main- 
tained, and  that  the  boiler  is  not  allowed  to  blow-off.  One  fire 
builder  can  attend  to  a  roundhouse  turning  perhaps  40  engines 
in  24  hours,  that  would  be  20  fires  to  start  during  his  watch,  or 
about  half  an  hour's  attention  per  locomotive,  and  as  such  men 
are  paid  low  wages,  the  labor  would  probably  amount  to  10  cents 
for  each  fire  started.  The  exact  amount  will  depend  on  the  detail 
arrangements  but  the  amount  is  such  a  small  proportion  of  our 
operating  expenses  that  it  will  hardly  pay  to  discuss  it  further. 

Calling  is  generally  performed  by  boys  or  young  men.  The 
former  earn  about  $15  a  month — sometimes  $20,  and  they  are  usually 
expected  to  possess  a  bicycle.  If  a  call  takes  15  minutes,  as  two 
men  must  be  summoned  for  each  engine,  there  would  be  a  total 
time  needed  of  one-half  hour  per  engine,  so  that  the  cost  of  such 
work  should  not  run  over  3  or  4  cents  to  each  locomotive  despatched. 
Between  calls  the  boys  do  office  work,  so  that  the  actual  expense 
is  trifling. 

Handling. 
It  is  usual  to  group  the  various  items  considered  in  the  last 
articles  under  the  general  term  of  "Handling  Locomotives,"  by 
which  is  meant  the  various  duties  performed  during  their  stay  at 
a  terminal,  exclusive  of  repairs.  Sometimes  the  labor  of  the  coal 
chute  attendance  are  included,  and  also  boiler  washers,  hut  these 
are  actually  chargeable  to  the  fuel  and  water  accounts;  but  al- 
though the  former  is  frequently  so  charged,  the  latter  seldom  is 
treated  in  this  manner. 

If  we  summarize  the  different  items  in  accordance  with  our 
review  we  find  as  follows: 

Hostlering 50  cents  per  engine. 

Turning    5      "       " 

Cleaning  fires    15      "        "         " 

Wiping     50      

Inspecting    15      '"        "         " 

Firing  up    10 * 

Calling     5 ' 

Total     $1.50 

Inspection  of  a  number  of  performance  sheets  of  several  promi- 
nent roads,  both  eastern  and  western,  shows  an  average  of  about 
1.3  cents  per  mile  for  the  different  roads.  The  average  mileage 
per  month  is  perhaps  3,600,  which  would  mean  120  miles  a  day, 
and  assuming  that  each  engine  would  reach  a  terminal  once  a 
day  we  have  120  X  1.3  =^  $1.56  as  the  costs,  which  compares  closely 
with  an  estimate  of  $1.50  above  given. 

The  statement  of  costs  found  in  the  Railroad  Gazette  of  Feb. 
19,  1904,  indicates  a  wide  variation — from  13  cents  to  $1.80.  It  is 
evident  that  the  first  figure  is  worthless.  The  average  for  the  items 
enumerated  above  and  for  11  roads  reported  in  the  article  men- 
tioned, is  $1.36  per  engine.  If  washing  out  is  frequent  and  is  also 
charged  to  this  account,  as  well  as  the  labor  on  coal  trestles,  then 
the  total  will  probably  be  nearer  $2  an  engine  than  $1.50.  Under 
any  circumstances,  the  variation,  considered  as  a  percentage  of 
the  total  cost  of  operation,  will  be  insignificant,  but  even  this  dis- 
crepancy can  be  reduced  if  we  know  the  conditions  existing  at 
the  terminal  points  and  make  corrections  accordingly. 

It  will  be  noticed  at  once  that  these  several  items,  comprised 
in  the  general  term  "handling"  are  all  practically  independent  of 
either  the  distance  traveled,  the  speed  attained,  or  the  load  hauled, 
unless  the  run  is  so  short  that  cleaning  fires  and  wiping  are  elimi- 
nated, as  in  the  case  of  brief  turn-around  trips.  Otherwise  the 
cost  of  terminal  expenses  is  a  definite  one,  and  would  be  as  heavy 
for  an  engine  which  had  made  a  100  mile  trip  as  for  another  which 
may  have  run  twice  this  distance.  This  leads  us  at  once  to  the 
proposition  that  we  cannot  decrease  these  charges  by  any  variation 
in  speed  or  train  load,  but  by  making  a  greater  mileage  or  a  longer 
trip  between  terminals,  these  items  may  be  reduced  on  a  mileage 
or  a  ton-mileage  basis. 

For  some  years  it  was  customary  to  divide  a  road  up  into 
engine  divisions  of  about  100  miles  each;  nowadays  the  tendency 
is  to  increase  this  to  150  or  200  miles.  There  is  a  limit  to  the  length 
in  that  the  freight  trains  may  not  be  able  to  cover  it  in  sufficient 
time  so  as  not  to  exhaust  the  crews.  The  writer  has  known  of 
200  mile  divisions  that  have  required  over  40  hours  for  their 
traverse,  which  is  very  excessive.  If  12  miles  an  hour  be  main- 
tained between  terminals  (including  lay-outs)  it  will  require  12 
to  13  hours  to  make  a  trip  of  150  miles  under  ordinary  conditions, 
and  if  unusual  delays  occur,  this  will  easily  extend  to  16  or  18 
hours,  which  is  quite  long  enough — too  long  in  fact — for  men  to 
stay  continuously  on  duty.     With  a  double-track  road,  and  not  too 
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much  passenger  traffic  to  clear,  200  miles  can  be  handled  to  good 
advantage,  but  with  single  track  it  is  likely  that  150  miles  is  about 
the  maximum  length  that  it  would  be  wise  to  use  for  engine  di- 
visions in  freight  service.  Passenger  runs  can  be  considerably 
longer,  and  are  often  arranged  to  cover  two  freight  divisions. 
Applications. 

The  application  of  the  foregoing  to  actual  practice  is,  of  course, 
the  important  result  for  which  this  study  has  been  undertaken, 
and  in  order  to  make  this  clear  a  number  of  hypothetical  cases 
will  be  worked  out,  so  as  to  fully  illustrate  the  method  of  pro- 
cedure under  different  circumstances. 

Let  us  see  how  the  investigation  will  generally  be  brought  to 
a  start.  A  division  of  a  road  exists  with  a  certain  combination  of 
grades  and  levels,  curves  and  tangents.  To  handle  the  traffic  over 
this  division,  a  number  of  locomotives  have  been  provided  of  defi- 
nite type  or  types.  There  is  probably  (at  least  at  times)  all  the 
freight  that  can  be  comfortably  hauled  by  the  number  of  locomo- 
tives assigned  to  that  division.  The  problem,  then,  that  confronts 
the  transportation  official  is  two-fold:  To  haul  the  freight  at  a 
minimum  cost  and  to  obtain  the  maximum  amount  of  work  every 
month  (or  week)  out  of  each  locomotive  in  working  order.  It  may 
be  that  in  working  for  one  result,  say  low  cost,  the  maximum  ton- 
miles  may  not  be  gotten  out  of  the  engine;  then  it  will  depend 
upon  the  amount  of  business  offered,  whether  it  is  most  desirable 
to  haul  more  freight  at  a  higher  cost,  or  less  at  a  reduced  cost. 
In  times  of  traffic  congestion  there  is  no  hesitation  in  accepting 
the  first  alternative.  But.  as  will  be  shown,  it  may  sometimes 
happen  that  not  only  a  low  cost  per  ton-mile,  but  a  high  monthly 
movement  per  engine  can  be  obtained  by  judiciously  fixing  train 
loads  and  speeds,  and  when  this  is  possible  of  accomplishment, 
we  have  obtained  the  schedule  of  maximum  efficiency,  both  as  to 
cost  and  quantity  of  traffic  moved. 

As  may  be  expected,  the  computations  necessary  for  analyzing 
this  subject  are  lengthy  and  complicated,  but  there  is  so  much  to 
be  gained  by  a  proper  knowledge  and  observance  of  the  laws  in- 
volved, that  it  is  well  worth  the  amount  of  study  required.  It  is 
evident  that  there  may  be  any  number  of  operating  divisions  dif- 
fering one  from  the  other,  and  a  variety  of  engines  may  be  placed 
upon  them,  so  that  it  would  be  impossible  to  present  more  than 
a  few  typical  cases.  We  shall  therefore  assume  certain  profiles  and 
consider  that  they  are  operated  by  locomotives  of  a  uniform  stand- 
ard, and  it  will  be  clear  from  what  has  gone  before  that  any  com- 
bination may  be  worked  out  in  a  similar  manner. 
(To  be  C07itiiiue(J.) 


Mail    Handling   Facilities  of  the  Chicago  Freight  Tunnels. 


The  Illinois  Tunnel  Company,  owning  the  Chicago  freight  tun- 
nels, has  a  contract  with  the  United  States  Government  for  the 
transportation  of  all  classes  of  mails  between  the  general  post  of- 
fice and  the  railroad  stations,  and  also  between  the  stations.  A 
map  of  this  tunnel  system  was  published  in  the  Railroad  Gazette 
July  28,  1905,  and  showed  it  to  reach  all  of  the  principal  passenger 
terminals  of  the  city.  The  arrangement  for  carrying  the  mails 
requires  special  connections  and  facilities  at  all  of  these  terminals 
and  at  the  post  office,  which  occupies  the  square  bounded  by  Jack- 
son boulevard,  Dearborn,  Adams  and  Clark  streets.  In  order  to 
obtain  a  suitable  arrangement  at  the  latter  place  the  tunnel  com- 
pany applied  to  the  Government  for  permission  to  construct  a  tun- 
nel under  the  building  at  the  grade  of  the  exisUng  tunnels,  through 
from  Adams  street  to  Jackson  boulevard,  beneath  the  driveway 
under  the  building,  where  there  were  no  piles.  A  commission  of 
engineers  was  appointed  to  determine  whether  such  a  tunnel  could 
be  made  without  endangering  the  building  foundations  in  any  way. 
This  commission  consisted  of  Gunwald  Aus,  former  Chief  Engi- 
neer U.  S.  Supervising  Architect's  office,  Kort  Berle,  his  successor, 
and  General  William  Sooy  Smith,  C.  E.,  Chicago.  Messrs.  Aus 
and  Berle  were,  of  course,  familiar  with  the  plans  of  the  build- 
ing, and  General  Smith  had  superintended  the  construction  of  its 
foundations.  After  careful  examination  and  study  of  the  plans  and 
conditions  the  commissioTi  reported  favorably,  expressly  stipulating, 
however,  that  extreme  care  be  exercised  in  the  execution  of  the 
work.  Permission  was  therefore  granted  to  build  the  tunnel  under 
the  supervision  of  an  engineer  appointed  by  the  Government,  General 
Smith  being  selected  to  serve  in  this  capacity. 

A  transverse  section  through  the  tunnel  at  the  center  of  the 
building  is  shown  herewith.  The  purpose  of  the  tunnel  is  to  en- 
able the  tunnel  cars  to  be  run  under  the  building  and  unload  their 
contents  into  a  conveyor  which  discharges  in  the  distributing  room; 
also  to  receive  outgoing  mail  through  suitable  chutes,  as  shown  by 
the  drawing.  The  driveway  above  the  tunnel  is  the  one  used  by 
the  mail  wagons  in  receiving  and  delivering  their  loads. 

The  building  is  supported  on  5,020  piles,  driven  without  sharp- 
ening, to  bed-rock  or  hard-pan.  The  material  through  which  the 
tunnel  passes  is  clay  of  sufficient  stiffness  and  strength  to  permit 
its  excavation  in  short  sections  to  a  distance  of  6  to  10  ft.  in  ad- 


vance of  the  concrete  lining  that  was  put  in  each  of  these  sections 
as  soon  as  the  excavatian  was  made.  A  centering  of  tongued-and- 
grooved  2  in.  plank  supported  by  heavy  steel  ribs  2  ft.  6  in.  c.  to  c, 
was  put  in  and  the  concrete  lining  resting  upon  this  centering  was 
well  tamped,  filling  the  space  between  the  centering  and  the  sur- 
rounding surface  of  the  clay.  This  concrete  was  2  ft.  thick  at 
the  crown  of  the  arch  and  increased  to  2  ft.  6  in.  at  the  spring- 
ing line.  It  consisted  of  1  part  Atlas  Portland  cement,  2  parts 
clean  sand  and  3  parts  crushed  granite  of  2  in.  maximum  dimen- 
sion, thoroughly  mixed  by  machinery.  It  set  very  hard  within 
four  (|ays  so  that  the  centering  could  be  safely  removed  after  the 
expiration  of  that  time;  although  for  the  most  part  it  was  not 
taken  out  in  less  than  a  week  from  the  time  it  was  put  in  place. 
The  work  was  prosecuted  from  each  end  toward  the  center  simul- 
taneously and  whenever  it  became  necessary  to  stop  work  on  either 
end  temporarily  the  face  of  the  heading  was  planked  and  strongly 
braced  to  prevent  any  possibility  of  slipping. 

So  carefully  was  the  work  done  that  not  the  slightest  amount 
of  slippage  in  the  surrounding  materials  occurred.  Any  such  move- 
ment was  guarded  against  with  the  utmost  care,  as  had  it  been 
allowed  to  occur  even  slightly  it  undoubtedly  would  have  increased 
with  suddenness,  exerting  a  considerable  lateral  pressure  on  the 
adjacent  piles.  Any  bending  under  fhis  pressure  might  have  re- 
sulted in  breakage  of  the  pile  under  the  load  carried,  permitting 
settlements  and  consequent  damage  to  the  building.     General  Smith 
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Transverse  Section   at  Center  of   Building. 

was  assisted  in  the  work  by  D.  A.  Graham,  and  by  F.  E.  Lockwood, 
in  the  employ  of  the  Government. 

At  the  present  time  connections  are  being  made  at  two  stations: 
La  Salle  street,  which  is  the  Lake  Shore-Rock  Island  terminal, 
and  Union  station,  on  Canal  and  Adams  streets.  The  La  Salle 
plan  is  illustrated  herewith  as  typical.  From  the  general  plan  it 
will  be  seen  that  the  existing  tunnels  surround  the  station  on  all 
four  sides.  For  convenience  of  handling  the  cars  and  to  facilitate 
the  handling  of  baggage,  also  included  in  this  plan,  a  cross-connec- 
tion is  being  driven  under  the  train-shed  from  Sherman  street  to 
La  Salle  street.  Under  Sherman  street,  for  practically  the  length 
of  the  train-shed,  a  second  bore  is  being  driven,  giving  a  double 
track  arrangement  with  crossovers  between  the  two  tracks. 

Outgoing  mail  will  be  delivered  by  the  tunnel  cars  to  a  con- 
veyor, which  automatically  delivers  it  onto  a  receiving  platform 
In  the  mail  room  under  the  elevated  tracks  of  the  terminal.  The 
details  of  the  arrangement  are  shown  at  section  B  B.  For  incoming 
mail  three  chutes  are  provided  at  suitable  points  toward  the  inner 
end  of  the  train-shed,  as  shown  by  the  plans,  for  delivery  to  the 
tunnel  cars.  The  mouths  of  these  chutes  are  just  above  the  track 
fioor  of  the  train-shed  and  they  pass  through  the  west  wall  of 
the  latter.  Each  chute  discharges  on  a  platform  at  the  level  of 
the  tunnel  top,  the  mail  pouches  being  dropped  through  traps  in 
the  platform  into  the  cars.  Headroom  above  the  platform  is  pro- 
vided by  enlarging  the  excavation  at  this  point  to  the  width  of 
the  twin  bore.  12  ft.  6  in.,  and  a  height  of  13  ft.  From  the  cross- 
over tunnel  to  J. a  Salle  street  an  elevator  shaft  will  connect  with 
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the  room  above.  In  it  will  be  installed  an  electric  baggage  ele- 
vator of  20,000  lbs.  capacity  and  a  speed  of  100  f.p.m. 

The  amount  of  mail  to  be  carried  daily  by  the  tunnels  when 
the  system  is  in  full  operation  is  estimated  at  700  tons.  It  is  hoped 
that  the  service  can  be  inaugurated  by  the  first  of  January  or 
shortly  thereafter.  The  cars  to  be  used  in  this  service  were  de- 
scribed in  the  Hailroad  Gazette  June  24,  1904.  They  were  designed 
by  Mr.  W.  P.  Bettendorf,  of  the  Bettendorf  Axle  Company,  Daven- 
port, Iowa. 

The  work  at  the  stations  is  in  charge  of  Mr.  George  W.  Jaclsson, 
Chief  Engineer  of  the  Illinois  Telephone  Construction  Company, 
who  kindly  furnished  the  plans  of  the  La  Salle  street  station  ar- 
rangement. We  are  indebted  to  Gen.  Wm.  Sooy  Smith  for  the 
drawing  and  information  relative  to  the  work  at  the  general  post 
office. 


Electrification    on    the    Pennsylvania    Railroad. 


The  following  is  the  official  statement  by  the  General  Electric 
Company:  Hitherto  the  electrification  of  steam  roads  has  been  con- 
fined practically  to  terminal  facilities  and  local  service  over  short 
distances,  so  that  the  recent  decision  of  the  Pennsylvania  Railroad  to 
equip  electrically  a  portion  of  its  system  between  Camden  and 
Atlantic  City.  New  Jersey,  is  of  the  greatest  interest.  The  develop- 
ments which  have  taken  place  at  New  York  under  the  direction  of  the 
New  York  Central  and  New  York.  New  Haven  &  Hartford  railroads 
have  focused  the  eyes  of  the  engineering  world  on  this  branch  of 
railroad  engineering.  This  further  advance  of  electric  traction, 
coming  as  it  does  when  this  special  phase  of  railroading  is  fresh  in 
the  minds  of  the  engineers,  marks  another  milepost  passed  in  the 
march  of  progress  of  electric  traction. 

That  portion  of  the  Pennsylvania  Railroad  about  to  be  electri- 
fied, comprises  sixty-four  miles  of  steam  road  lying  between  Camden 
and  Atlantic  City,  New  Jersey.  The  route  includes  the  station  of 
Newfield,  between  which  city  and  Camden  there  is  already  a  double 
track  roadway.  The  double  tracking  will  be  continued  to  Atlantic 
City,  following  the  line  of  the  single  track  already  existing  between 
that  city  and  Newfield.  Over  this  double  track  line  an  express 
electric  service  will  be  established,  cars  having  a  headway  of  fifteen 
minutes  and  making  the  run  from  Camden  to  Atlantic  City  in 
eighty  minutes  without  stops.  The  maximum  speed  of  the  cars 
will  be  between  55  and  60  miles  per  hour. 

In  addition  to  the  through  service  to  Atlantic  City  there  will  be 
a  half-hourly  local  service,  consisting  of  trains  of  two  cars  between 
Camden  and  ilillville.  40  miles,  and  ten-minute  service  of  single 
cars  between  Camden  and  Woodbury,  S^o  miles.  Full  service  will 
call  for  5S  hours  in  operation,  each  equipped  with  two  220-h.p.  direct 
current  motors,  known  as  GE-69.  The  motors  will  be  similar  to 
those  now  being  manufactured  by  the  General  Electric  Co.  for  the 
equipments  of  the  New  York  terminal  of  the  New  York  Central 
&  Hudson  River  Railroad.  These  motors  will  be  controlled  by  the 
Sprague-General  Electric  automatic  multiple-unit  system,  which  will 
permit  the  operation  of  cars  in  trains,  all  of  the  motors  being  under 
the  control  of  the  motorman  in  the  cab  of  the  forward  car. 

The  third-rail  system  will  be  used  throughout,  except  on  the 
section  between  Camden  and  Woodbury,  and  Newfield  and  Millville, 
where  the  cars  will  be  run  on  overhead  trolley,  the  speed  on  these 
sections  being  less  than  on  the  main  line. 

Power  for  the  operation  of  the  cars  will  be  supplied  from  a 
power  house  located  at  Camden,  containing  three  2,000-k.w.  General 
Electric-Curtis  turbines  of  the  three-phase  alternating-current  25- 
cycle  type.  Transmission  at  a  potential  of  33.000  volts  will  be  made 
to  six  substations  between  Camden  and  Atlantic  City,  and  the  seventh 
substation  at  Millville  to  supply  that  section  of  the  line  between 
Millville  and  Newfield.  A  total  capacity  of  11,000  kw.  in  rotary 
converters  is  provided  in  the  substations  delivering  direct  current 
to  the  third-rail  at  a  potential  of  650  volts.  Individual  units  will 
have  a  capacity  of  750  k.w.,  and  will  be  of  the  standard  General 
Electric  type.  They  will  be  started  from  the  alternating  current  end 
by  means  of  taps  on  the  step-down  transformers  in  accordance  with 
standard  General  Electric  practice. 


Besides  the  many  valuable  woods,  the  soil  is  exceedingly  rich  and 
the  climate  healthy. 

Starting  at  an  elevation  of  S,500  ft.  at  Ambato  the  road  will 
follow  the  valleys  of  the  Rio  Ambato  and  Rio  Pastaza  to  a  point 
near  the  town  of  Barrancas,  a  short  distance  from  the.  gold  country, 
thence  across  the  Barrancas  plains  to  San  Antonio  on  the  Rio  Cura- 
ray,  at  an  elevation  of  2,700  ft.  The  maximum  grade  will  be  2  per 
cent,  compensated,  for  a  maximum  curvature  of  7  deg.  The  gage 
will  be  42  in. 

Eventually  electricity  will  be  the  motive  power.  The  cascade 
of  the  Rio  Pastaza  has  a  sheer  drop  of  19S  ft.,  capable  of  developing 
260,000  h.p.  in  the  dry  season,  which  lasts  from  March  until  De- 
cember. Three  other  falls  conveniently  located  on  tributaries  are 
capable  of  10.000  h.p.  each,  assuring  abundance  of  power. 

The  estimated  cost  of  construction  and  equipment  is  $6,000,000 
gold,  which  the  Government  will  appropriate  from  special  funds  for 
this  purpose,  $1,000,000  of  which  will  be  spent  during  the  coming 
year.  In  a  few  weeks  a  plant  necessary  to  put  2,000  men  at  work 
will  be  purchased  in  this  country,  and  it  is  expected  that  actual 
work  will  commence  in  three  months. 

The  Government  has  appointed  a  commission  of  seven,  includ- 
ing members  of  the  different  political  parties,  to  supervise  this  work, 
headed  by  Luis  A.  Martinez,  Director  General  of  Public  Works,  of 
Quito.  The  reconnoissance  was  made  by  Chas.  H.  Moore,  First  As- 
sistant Engineer  of  the  Erie  Railroad,  who  recently  returned  from 
Ecuador,  and  details  of  the  survey  have  been  worked  out  by  his 
assistants,  W.  G.  Fox,  formerly  division  engineer  on  the  location  of 
White  River  branch  of  the  Missouri  Pacific,  and  W.  A.  Welch,  form- 
erly resident  engineer,  Pittsburg,  Shawmut  &  Northern. 


A  New  Railroad  In   Ecuador. 


The  Government  of  Ecuador  will  build  a  railroad  from  Ambato, 
in  the  province  of  Tunguraughua,  to  San  Antonio,  at  the  head  of 
navigation  on  the  Curaray  river,  120  miles.  The  object  is  to  develop 
the  rich  district  east  of  the  Andes  mountains,  which  abounds  in 
cedar,  rosewood,  rubber  and  the  many  hard  and  aye  woods  charac- 
teristic of  the  upper  Amazon  country,  and  which  is  at  present  inac- 
cessible through  lack  of  transportation  facilities.  The  new  line  will 
also  shorten  the  distance  for  transporting  the  upper  Amazon  rubber, 
by  connecting  with  the  Guayaquil  &  Quito  Railway  at  Ambato. 
thence  to  the  port  of  Guayaquil  on  the  Pacific  side,  making  a  haul 
by  rail  of  277  miles,  and  the  entire  distance  to  New  York  4.000  miles, 
instead  of  7,000  miles,  as  at  present  by  way  of  the  Amazon  river. 


Shop    Fads   and    Fancies. 


In  a  paper  read  before  the  Western  Railway  Club  at  the  October 
meeting  Mr.  W.  E.  Symons  called  attention  to  the  expensiveness 
of  certain  shop  fads  and  fancies,  and  showed  how  much  trouble 
had  been  created  by  seemingly  insignificant  mistakes.  He  told  of 
one  lot  of  locomotives  that  had  been  carefully  designed  and  in- 
spected, but  upon  being  placed  in  service  were  found  to  be  very 
unsatisfactory  because  of  high  fuel  consumption.  The  application 
of  the  indic-ator  showed  an  exceedingly  defective  steam  distribu- 
tion, due  to  excessive  clearance:  when  it  was  found  that  the  pis- 
tons were  5  in.  thick  instead  of  6  in.  For  temporary  relief  the 
eccentrics  were  given  more  angular  advance,  thus  providing  about 
Vi  to  ■/,,.,  in.  lead  until  pistons  of  the  required  thickness  could 
be  secured.  Following  this  the  eccentrics  were  moved  back  to 
normal  positions,  providing  about  V3;  lead.  It  is  worthy  of  men- 
tion in  a  comparison  of  the  engine  performances  before  and  after 
the  change  had  been  made,  where  conditions  of  speed,  etc.,  were 
about  the  same,  that  there  was  a  gain  of  96.73  horse-power  in  one 
case  and  42.9  in  the  other,  and  this  with  about  25  per  cent,  less 
fuel,  engine  running  cool  and  using  about  one-quarter  less  water. 

It  requires  only  a  slight  arithmetical  calculation  to  find  how 
many  thousand  dollars  half  a  dozen  engines  in  this  condition  would 
waste  in  one  year,  even  on  a  road  of  some  considerable  size  where 
no  such  structural  defects  exist,  even  where  the  question  of  value, 
adjustment  and  steam  distribution  has  been  passed  by,  on  account 
of  "our  standards."  or  the  idea  that  as  long  as  "she  sounds  square 
it's  all  right."  It  is  a  fair  guess  to  say  that  20  per  cent,  on  hun- 
dreds of  thousands  of  dollars  could  be  saved  by  going  into  the 
matter  in  both  a  "theoretic"  and  "practical"  manner,  that  would 
not  conflict  with  sound  engineering  principles. 

Another  case  was  cited  where  badly  steaming  engines,  whose 
delays  were  invariably  attributed  to  poor  coal,  were  found  to  have 
but  from  18  to  23  per  cent,  opening  in  the  grates.  A  certain  en- 
gine limped  badly  at  high  speeds,  but  was  all  right  when  running 
slow.  The  application  of  an  indicator  showed  a  contracted  passage 
in  the  steam  pipe  on  one  side,  caused  by  a  piece  of  the  core  falling 
out  and  shutting  off  more  than  one-half  of  the  pipe.  A  new  pipe 
was  applied  and  all  the  trouble  removed. 

As  a  rule,  the  efforts  made  to  remedy  engine  failures  are 
largely  in  proportion  to  the  number  of  failures,  instead  of  being 
directed  toward  any  particular  character  of  failure,  and  very  lit- 
tle distinction  is  made  in  the  different  ones:  when  if  one  would 
only  pause  to  analyze  them,  it  is  plain  that  some  result  from 
improper  manipulation  of  the  engine,  some  from  defective  design, 
some  from  structural  defects  or  faulty  workmanship,  and  some 
from  a  combination  of  two  or  more  of  the  above  causes.  It  is 
to  what  may  be  called  combination  defects  that  attention  should 
be  drawn. 

There  is  probably  no  part  of  an  engine  where  so  much  de- 
pends on  good,  honest  efficient  work  on  the  part  of  the  machinist 
employed  as  in  fitting  up  and  assembling  for  service  the  cross- 
head  end  of  a  piston  rod. 

The  designs,  or  various  so-called  standards,  are,  in  my  opinion, 
open  to  criticism,  in  that  they  represent  in  many  instances  the 
ideas,  fads,  fancies  or  hobbies  of  some  individual  rather  than  being 
based    on   sound   engineering  principles.     Aside    from   this   lament- 
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able  feature,  however,  the  question  of  defective  or  poor  workman- 
ship is  of  vital  importance,  and  has  not  received  the  attention  it 
deserves.  A  large  percentage  of  piston  rods  which  fail  on  the 
road  are  improperly  fitted  to  the  cross-head  or  the  keyway,  and 
in  some  instances  actually  mutilated,  and  this  is  sometimes  al- 
most unknown  to  the  machinist  who  may  drive  the  key  home  in 
assembling  these  parts,  although  he  should  inspect  with  a  view 
of  detecting  any  faulty  workmanship  even  though  someone  else 
may  have  been  responsible  for  it.  One  of  the  prime  reasons  why 
it  is  possible  for  an  engine  to  leave  the  shops  in  this  condition 
is.  that  it  is  one  of  the  parts  of  an  engine  which  can  be  put  together 
in  a  manner  so  defective  as  to  be  actually  dangerous,  and  still 
leave  no  trace  or  clew  by  which  to  detect  it. 

Some  years  ago,  while  in  charge  of  the  motive  power  depart- 
ment on  a  line  with  six  sub-divions,  I  noticed  we  were  having  a 
great  many  engine  failures  due  to  broken  piston  rods.  The  most 
searching  inquiries  were  made,  and  positive  orders  were  sent  out 
to  thoroughly  investigate  and  apply  the  necessary  remedy,  to  which 
the  Master  Mechanics  invariably  answered  that  they  were  com- 
plying; yet  no  results  were  forthcoming.  The  number  seemingly 
increased  and  on  one  or  two  divisions  it  almost  took  on  the  form 
of  an  epidemic.  The  sterotyped  excuse  was  almost  invariably  "poor 
material." 

I  ordered  the  end  broken  off  in  each  case,  sent  to  my  office 
along  with  the  report  of  the  accident,  with  the  result  that  almost 
without  exception  the  failures  were  due  to  such  miserably  inefficient 
shop  methods  as  to  admit  of  neither  defense  nor  apology.  A  few 
samples  of  these  badly  mutilated  and  broken  rods  were  taken  at 
random,   their  true   dimensions  and   condition   reduced   to  a  draw- 


so  as  to  sleep  in  the  car  at  night.  He  also  has  to  take  along  a 
servant  so  as  to  provide  his  own  meals.  The  native  population 
throughout  the  line  has  the  appearance  of  being  strong  and  healthy 
as  well  as  contented.  Few  beggars  are  seen.  There  is  not  an  ad- 
vertisement in  sight,  except  one  of  American  cigarettes  at  Pao- 
Ting-Fu.  The  railroad  telegraph  line  is  equipped  for  the  use  of 
telephones,  and  telephones  are  carried  on  trains  for  use  in  emerg- 
ency, the  "flsh-pole"  arrangement  being  used  to  connect  with  the 
line. — Report  from  Consul-Gcncral  Sam}iions. 

A  press  despatch  announces  that  this  road  was  opened  tor 
traffic  on  November  14.  Special  trains  from  the  two  termini  car- 
ried guests  to  the  point  where  the  new  road  crosses  the  Yellow 
river.  Among  these  guests  were  representatives  from  the  con- 
sulates and  legations  of  France,  Belgium,  Germany  and  Russia. 


mi 


Specimens  of   Mutilated    Piston    Rods. 

ing,  blue  prints  made  therefrom  and  displayed  in  each  shop  under 
the  caption  or  heading  of  an  object  lesson.  A  meeting  of  Master 
Mechanics  and  foremen  was  held  and  the  question  of  broken  piston 
rods  passed  into  history. 

The  accompanying  illustration  is  a  reproduction  of  the  mechan- 
ical monstrosities  referred  to. 

As  for  power  plants,  modern  establishments  economically  ad- 
ministered are  few  and  far  between,  and  the  great  majority  could 
not  stand  an  investigation.  Some  years  ago,  the  saw  and  planing 
mill  of  a  small  railroad  company  was  found  to  be  producing  less 
than  halt  of  its  original  and  rated  capacity.  In  short,  matters  were 
in  such  bad  shape  that  somethinng  had  to  be  done.  Indicator  cards 
taken  from  the  engine  showed  such  defective  steam  distribution 
that  the  valve  gear  was  overhauled,  the  mill  being  shut  down  for 
the  purpose.  At  the  end  of  five  days  the  mill  was  in  shape  to  cut 
from  48,000  to  50,000  feet  per  day. 

Stimmarn  of  rase  :— 
Reduced  output  of  mill   (Hn.iXiO  ft.  iier  day  :it  $10  per  l.fiooi.  C  mos.. $46,800 

Four  e.xtra  firemen,  6  months,  .fiJ.on  per  day 1,248 

Four  cords  of  wood  per  day,  0  months.  .$2.CU  per  cord 1,248 

Total     $50,240 

which  was  remedied  for  the  trivial  sum  of  about  $150. 


The    Pekin-Hankovir    Railroad. 


Trains  are  now  running  over  this  road  between  Hankow  and 
Pekin,  754  miles,  though  the  operating  department  does  not  en- 
courage through  passenger  traffic  and  does  not  intend  to  do  so  until 
,  the  completion  of  the  bridge  over  the  Yellow  River.  At  present 
the  journey  takes  four  days,  no  traveling  being  done  at  night. 
After  the  completion  of  the  bridge  it  is  proposed  to  run  trains 
through  in  thirty-six  hours,  and  they  will  have  sleeping  and  dining 
cars.  At  present,  the  foreigner  who  wishes  to  ride  in  comfort  must 
engage  a  special  car  and  must  furnish  bis  own  blankets  and  pillows 


Train    Accidents   in   the   United   States   in    November.i 

unf,  1st,  St.  Loui.s  &  San  Francisco,  Compton,  I.  T.,  a  south- 
bound passenger  train  was  derailed  by  a  cow  and  the  engine  was 
overturned.  The  engineman  was  killed  and  the  fireman  seriously 
injured. 

unx,  2d,  Atchison,  Topeka  &  Santa  Fe,  Stillwater,  0.  T.,  a  mixed 
train  with  a  dead  engine  at  the  rear  was  derailed,  the  tender  of  the 
dead  engine  jumping  the  track  near  a  bridge,  and  this  engine  and 
one  car  broke  down  two  spans  of  the  bridge  and  fell  to  the  stream 
below.     One  employee  riding  in  the  dead  engine  was  injured. 

*rc.  3d,  Michigan  Central,  Hartsdale.  Ind.,  a  gravel  train  with 
an  engine  at  the  rear,  standing  on  the  main  track,  preparatory  to 
moving  into  a  connecting  track  leading  to  the  Indiana  Harbor  Rail- 
road, was  run  into  at  the  rear  by  a  westbound  freight  train,  damag- 
ing both  engines  and  wrecking  one  car  in  the  freight  train  and  the 
caboose  of  the  gravel  train.  A  brakeman  of  the  gravel  train  was 
killed  and  another  trainman  and  a  man  riding  with  a  car  of  horses 
on  the  freight  train  was  injured.  The  wreck  took  fire  and  was 
partly  burned  up. 

*xc.  3d,  2  a.  m..  Fort  Worth  &  Denver  Cily,  Clarendon,  Tex.,  a 
freight  train  ascending  a  grade  was  divided  in  consequence  of  the 
inability  of  the  engine  to  haul  the  whole  of  it,  and  the  cars  left  be- 
hind were  accidentally  started,  in  some  way  not  explained,  and 
ran  back  on  the  main  track  some  distance  and  into  the  head  of  a 
following  freight,  wrecking  the  engine  and  11  cars.  The  wreck  took 
fire  and  was  mostly  burned  up.  One  brakeman  was  killed  and 
two  other  trainmen  were  injured. 

rxc,  3d.  Southern  Pacific,  Santa  Margarita,  Cal.,  collision  of 
passenger   trains;    19   passengers   injured,  two  of  them  fatally. 

o,  jd,  Houston  &  Texas  Central,  Ennis,  Tex.,  the  locomotive  of 
a  freight  engine  was  wrecked  by  the  explosion  of  its  boiler;  the 
engineman  and  one  brakeman  were  killed  and  the  fireman  was 
injured. 

xc.  4th,  Central  of  Georgia,  Gordon,  Ga.,  collision  of  freight 
trains;  conductor  killed,  four  other  trainmen  injured,  one  of  them 
fatally. 

unx.  5th.  Southern  Pacific,  Galveston,  Tex.,  a  passenger  train 
was  derailed  on  a  sharp  ctirve  and  the  engineman  and  fireman  were 
severely  scalded,  the  fireman  fatally. 

be,  6th,  Baltimore  &  Ohio,  Washington,  Pa.,  butting  collision  of 
freight  trains  in  a  tunnel;  one  engineman  killed  and  two  other 
trainmen  injured. 

*bc,  7th,  5  a.  m..  New  York  Central  &  Hudson  River,  Liverpool, 
N.  Y.,  butting  collision  between  a  southbound  freight  and  a  north- 
bound passenger  train,  wrecking  both  engines  and  several  cars,  all 
of  which  fell  down  a  bank.  A  freight  car  loaded  with  matches  took 
fire  and  the  combustible  part  of  the  wreck  was  burned  up.  Four 
trainmen  were  killed.  The  freight  train  had  disregarded  a  meeting 
order. 

xc,  7th,  1  a.  m.,  Buffalo,  N.  Y.,  collision  between  a  freight  train 
of  the  Delaware.  Lackawanna  &  Western  and  a  freight  of  the 
Buffalo  Creek  Railroad;   one  engineman  killed. 

dr,  7th,  Pennsylvania  road,  Hastings,  Pa.,  a  passenger  train  was 
derailed  by  a  broken  rail  and  the  engineman  and  fireman  were  in- 
jured. 

be.  8th.  Delaware,  Lackawanna  &  Western,  Hunlocks  Creek, 
Pa.,  butting  collision  between  a  passenger  train  and  a  freight  train, 
both  running  at  full  speed.     Six  trainmen  were  killed  and  several 


'Accidents  In  which  injuries  are  few  or  slight  and  the  money  loss  Is  ap- 
parently small,  will,  as  a  rule,  be  omitted  from  this  list.  The  official  accident 
record. "published  bv  the  Interstate  Commerce  Commission  quarterly,  is  repri- 
tarly  reprinted  In  the  Railrnod  Gazette.  The  classification  of  the  accidents  In 
the  "present  list  is  indicated  by  the  use  of  the  following 

ABBKEVIATIOKS. 

re         Rear  collisions. 

be         Hutting  collisions. 

xc         Miscellaneous  collisions. 

dr        Derailments  ;   defects  of  roadway. 

eq        Derailments;   defects  of   equipment. 

dn       Derailments;   negligence  In   operating. 

unf      Derailments  ;   unforeseen  obstruction. 

unx     Derailments ;   unexplained. 

o  Miscellaneous  accidents.  ,.  ,    j,     .  t  .,v,„n,  ^, 

An  asterisk  at  the  beginning  of  a  paragraph  IndlcateB  a  wreck  wholly  or 
partly  destroyed  by  Are;  a  dagger  Indicates  an  accident  causing  the  death  of 
one  or  more  persons. 
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other  persons  were  injiiretl.  The  freight  traia  had  run  past  an  ap- 
pointed meeting  station.  The  engineman  of  this  train,  who  was 
killed,  was  held  responsible  by  a  coroner's  jury.  The  juty  also 
charged  the  conductor  with  negligence  in  not  examining  air-brake 
angle  cocks  before  beginning  his  trip. 

re,  9th,  Northern  Pacific,  Missoula,  Mont.,  a  freight  train  stand- 
ing in  the  yard  was  run  into  at  the  rear  by  a  passenger  train,  and 
20  persons  were  injured.     There  was  a  dense  fog  at  the  time. 

xc,  9ch,  Pennsylvania  road,  Granville,  Pa.,  collision  at  converg- 
ing tracks  between  a  passenger  train  and  a  mail  train,  both  moving 
in  the  same  direction.  One  engine  and  two  mail  cars  were  wrecked 
and  one  fireman  was  killed. 

unf,  9th,  Alabama  &  Vicksburg,  Bovina,  Miss.,  a  passenger  train 
was  derailed  by  running  over  a  bovine,  and  the  engine  and  tender 
fell  down  a  bank.    The  engineman  was  severely  burned. 

re,  10th,  Norfolk  &  Western,  lager,  W.  Va.,  rear  collision  of 
freight  trains;  three  trainmen  killed,  two  injured. 

unx,  11th,  3  a.  m..  Southern  Railway,  Burnsville,  Miss.,  pas- 
senger train  No.  42  was  derailed  and  one  passenger  car  was  over- 
turned.    One  passenger  was  injured. 

unx,  11th,  Texas  &  Pacific,  Aledo.  Tex.,  eastbound  passenger 
train  No.  6,  consisting  of  two  engines  and  15  cars,  was  derailed, 
and  three  passenger  cars  were  badly  damaged.  One  fireman  was 
killed  and  eight  other  persons  were  injured. 

be,  13th,  Philadelphia,  Baltimore  &  Washington,  Nottingham, 
Pa.,  butting  collision  of  passenger  trains,  wrecking  both  engines. 
One  engineman  was  killed  and  two  other  trainmen  and  several  pas- 
sengers were  injured. 

xc,  13th,  Chicago,  Rock  Island  &  Pacific,  Dover,  0.  T.  a  freight 
train  broke  in  two  and  the  rear  portion  afterward  ran  into  the 
forward  one,  injuring  several  passengers  and  two  trainmen. 

*eq,  13th,  Delaware  &  Hudson,  Dyes,  N.  Y.,  passenger  train 
No.  5,  running  at  high  speed,  was  derailed,  making  a  bad  wreck. 
The  mail  car  took  fire  and  was  burned  up.  The  fireman  was  killed 
and  a  mail  clerk  and  several  passengers  were  injured.  A  broken 
journal,  or  some  other  defect  in  one  of  the  trucks,  is  believed  to 
have  been  the  cause, 

dn,  13th,  Bessemer  &  Lake  Erie,  Shenango,  Pa.,  a  freight  train 
ipproaching  the  crossing  of  the  Erie  road  became  uncontrollable  and 
was  derailed  at  the  derailing  switch.  10  cars  being  ditched. 

unx,  13th,  Southern  Railway,  Greenville,  Miss,,  a  work  train 
was  derailed  and  the  lengine  was  overturned.  Seven  employees 
were  injured. 

xc,  16th,  Southern  Railway,  Salisbury,  N.  C,  an  empty  engine, 
running  backward,  collided  with  a  train  carrying  a  large  number  of 
?mployees  to  Salisbury  from  the  shops  at  Spencer,  and  eight  em- 
ployees were  injured.  In  the  employees'  train  the  engine  was  at 
the  rear. 

unx,  17th,  St.  Louis  &  San  Francisco,  Deckerville,  Ark,  a  pas- 
senger train  was  derailed,  from  some  cause  unknown,  and  several 
passenger  cars  were  overturned  and  fell  down  a  bank;  but  although 
ill  of  the  passengers  were  badly  shaken,  no  one  was  seriously  in- 
jured. 

re,  18th,  Baltimore  &  Ohio,  Rawlings,  Md.,  a  freight  train  which 
was  taking  water  was  run  into  at  the  rear  by  a  following  freight, 
uui  the  engine,  caboose  and  several  cars  were  overturned  and  fell 
lown  a  bank.  One  brakeman  was  killed  and  two  other  trainmen 
ivere  injured,  one  of  them  fatally. 

re,  19th,  Minneapolis,  St.  Paul  &  Ste.  Marie,  Detroit,  Minn.,  a 
'reight  train,  standing  at  a  station,  was  run  into  at  the  rear  by  a 
following  freight,  wrecking  the  engine  and  caboose.  In  the  ca- 
boose were  the  conductor,  his  wife  and  one  daughter.  Two  of 
:hese  were  killed  and  the  third  was  injured. 

be,  19th.  Baltimore  &  Ohio,  Warren,  Ohio,  butting  collision  of 
'reight  trains,  wrecking  both  engines  and  several  cars.  One  fire- 
nan  and  one  brakeman  were  killed  and  one  engineman  was  injured. 

unx.  19th,  Lehigh  Valley,  Tonawanda.  N.  Y.,  a  car  in  a  freight 
rain  of  the  Lehigh  Valley  was  derailed  and  tell  across  the  adjacent 
nain  track  of  the  New  York  Central  &  Hudson  River,  and  was  run 
nto  by  a  freight  of  the  N.  Y.  C.  moving  in  the  opposite  direction, 
rhe  engine  of  this  train  was  overturned  and  the  engineman  was 
<illed. 

dn,  20th.  Erie  road.  Falconer,  N.  Y.,  eastbound  passenger  train 
"^o.  S  was  derailed  at  a  derailing  switch,  and  the  enginemen  of 
)oth  of  the  two  engines  drawing  the  train  were  killed.  The  train 
yas  running  at  good  speed  and  the  enginemen  evidently  disregarded 
he  stop  signal  at  the  block  station. 

re,  23d,  Southern  Railway,  Columbiana.  Ala.,  a  freight  train 
vhich  had  been  stopped  because  of  some  defect  in  the  engine  was 
•un  into  at  the  rear  by  a  following  freight,  and  the  engineman  of 
he  standing  train,  who  was  under  the  engine,  was  killed. 

be,  23d,  Baltimore  &  Ohio,  .\lbion,  Ind.,  butting  collision  of  work 
rains  making  a  bad  wreck  and  causing  the  death  of  three  train- 
nen  and  two  laborers.  Several  others  were  injured,  two  of  them 
'atally.  There  was  a  dense  fog  at  the  time.  Confiicting  orders  had 
jeen  given  by  the  despatcher,  so  that  both  trains  had  orders  giving 
hem  the  right  of  way. 

fxc,  24th,  Boston   &  Maine,  Wayland,  Mass.,  a  passenger  train 


ran  over  a  misplaced  switch  and  collided  with  a  freight  train  stand- 
ing on  the  side  track,  badly  damaging  both  engines  and  three 
freight  cars.  One  of  the  cars  in  the  passenger  train  was  wrecked 
for  half  its  length  and  one  passenger,  an  infant  of  two  years,  was 
killed.  The  passenger  engineman  and  the  mother  of  the  child 
were  severely  injured. 

eq,  24th,  6  a.  m.,  PAinsylvania  road,  Thompsontown,  Pa.,  several 
cars  in  a  westbound  freight  train  were  derailed  by  the  sudden 
stoppage  due  to  the  rupture  of  an  air-brake  hose  and  the  conse- 
quent automatic  application  of  the  air  brakes,  and  fell  across  the 
adjoining  westbound  passenger  track.  Newspaper  train  No.  23,  on 
this  track,  ran  into  the  wreck  and  its  engine  and  all  of  its  three 
cars  were  badly  damaged.  There  was  a  dense  fog  at  the  time. 
One  brakeman  of  the  freight  was  killed  and  eight  other  trainmen 
were  injured. 

be,  25th,  6  p.  m,.  Missouri  Pacific,  I^eeds,  Mo,,  butting  collision 
between  a  passenger  train  and  a  switching  freight  train  which  was 
using  the  main  track  without  right,  damaging  both  engines  and 
several  freight  cars.  Five  trainmen  and  about  30  passengers  were 
injured,  all  of  them  slightly. 

to,  25th,  Norfolk  &  Western,  Bluefield,  W.  Va.,  passenger  train 
No.  16  was  split  at  a  switch  and  part  of  the  cars  entered  a  side 
track.  The  passengers  were  greatly  alarmed  and  many  of  them 
tried  to  get  out  of  the  cars.  Two  of  these  were  injured,  one  of 
them  fatally. 

t*rc,  26th,  8:13  p.  m,,  Boston  &  Maine,  Baker  Bridge,  Mass.,  a 
westbound  accommodation  train,  just  starting  from  the  station, 
was  run  into  at  the  rear  by  a  following  express  train  drawn  by 
two  engines,  and  both  of  the  two  passenger  cars  of  the  way  train 
were  wrecked.  Seventeen  persons,  mostly  passengers  on  the  local 
train,  were  killed,  or  fatally  injured,  .and  about  30  other  persons 
were  injured.  The  accommodation  train  was  considerably  behind 
time  and  the  rear  brakeman  had  thrown  off  two  or  thiee  fusees, 
but  these  were  not  heeded  by  the  runner  of  the  leading  engine  of  the 
express.  This  runner  also  disregarded  two  caution  signals  dis- 
played by  highway  crossing  watchmen.  The  runner  of  the  second 
engine  of  the  express  shut  off  steam  on  seeing  one  of  the  caution 
signals,  but  did  not  apply  brakes;  neither  did  he  signal  to  the 
leading  engineman.  This  accident  ■was  reported  in  the  Railroad 
Gazette  of  December  1,  page  520;  December  S,  page  541,  and  De- 
cember 15,  page  566, 

xc,  26th,  Boston  &  Maine,  South  Waterboro,  Me,,  collision  of 
freight  trains  at  a  meeting  station,  wrecking  both  engines  and  nine 
cars;  both  firemen  and  one  brakeman  were  killed, 

0,  26th,  Colorado  Southern,  Boreas  Pass,  Col.,  three  cars  of  a 
passenger  train  were  lifted  from  the  rails  by  a  high  wind,  but  all 
of  them  remained  upright  and  were  stopped  before  they  had  fallen 
off  the  roadbed. 

be,  2Sth,  Kansas  City  Southern,  Horatio,  Ark,,  butting  collision 
of  freight  trains,  wrecking  both  engines  and  seven  cars.  One  engine- 
man  and  one  fireman  were  killed. 

unf,  28th,  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis,  Kenneth, 
Ind.,  a  freight  train  was  derailed  at  a  culvert  which  had  been  par- 
tially washed  out,  and  18  cars  were  ditched.  Two  trainmen  were 
injured. 

re,  29th,  6:20  p.  m.,  Boston  &  Maine,  East  Everett,  Mass.,  a 
northbound  local  passenger  train  of  six  cars,  about  three  minutes 
behind  time,  was  run  into  at  the  rear  by  a  following  freight  train 
consisting  of  two  engines  and  ZZ  cars,  which  had  left  the  last  pre- 
ceding station  about  one  minute  behind  the  passenger  train.  About 
20  passengers  were  slightly  injured.  The  freight  engineman  had 
disregarded  three  automatic  block  signals  set  against  him,  and  the 
passenger  train  was  2,000  feet  beyond  the  third  signal.  This  acci- 
dent was  reported  in  the  Railroad  Gazette,  December  15. 

be,  29th,  Chesapeake  &  Ohio,  Charlottesville,  Va.,  an  empty  en- 
gine, deserted  by  the  engineman  because  of  the  approach  of  a  run- 
away freight  car,  on  another  track,  which  threatened  to  collide  with 
him,  had  its  throttle  valve  opened  in  some  way  and  ran  some  dis- 
tance on  the  main  track  to  a  point  where  it  met  two  engines  com- 
in"  in  the  opposite  direction,  with  which  it  collided.  Four  em- 
ployees were  injured  and  all  three  engines  were  badly  damaged. 

unf,  29th,  Zwolle  &  Eastern,  Zwolle.  La.,  a  freight  train  was 
derailed  by  a  tree  which  had  fallen  across  the  track,  and  the  en- 
gine, one  box  car  and  five  loaded  log  cars  were  wrecked.  -One 
person  was  killed  and  five  were  injured, 

unx,  29th,  Atchison,  Topeka  &  Santa  Fe.  Romero,  N,  Jlex,,  pas- 
senger train  No.  1,  consisting  of  two  engines  and  seven  cars,  was  de- 
railed, the  second  engine  and  first  four  cars  being  overturned  and 
one  passenger  car  badly  damaged.  One  engineman  was  scalded  to 
death  and  four  trainmen  and  several  other  persons  were  injured. 

dn,  30th,  Norfolk  &  Western,  Davy.  W.  Va..  a  westbound  freight 
train  was  derailed  at  a  misplaced  switch  and  the  engine  and  sev- 
eral cars  were  wrecked;   engineman  and  fireman  were  killed. 

iinx.  30th,  10  p,  m,.  Central  of  New  Jersey,  Penn  Haven  Junc- 
tion, Pa,,  a  passenger  train  running  at  full  speed  was  derailed  and 
the  engine  and  first  two  cars  fell  down  a  high  bank  into  Lehigh 
river.  The  fireman  and  an  employee  of  the  road  riding  in  the  first 
passenger  car  were  killed  and  12  persons  were  injured. 
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•nd  complete  if  they  icill  send  early  information 


EDITORIAL      ANNOUNCEMENTS. 

of  events  which  take  phicc  under  their  observa- 
tion. Discussions  of  subjects  pertaining  to  all 
departments  of  railroad  business  by  7nen  practi- 
cally acquainted  with  them  are  especially  de- 
sired. 

ADVERTISEMENTS. — TTc  wish  it  distinctly  un- 
derstood that  we  will  entertain  no  proposition  to 
publish  aniithing  in  this  journal  for  pay,  except 
IN  THE  ADVEBTisiNG  COLUMNS.     TTe  give  in  our 


editorial  columns  OUR  own  opinions,  and  the»€ 
only,  and  in  our  news  columns  present  only  tuoh 
matter  as  ice  consider  interesting  and  important 
to  our  readers.  Those  who  wish  to  recommend 
their  inventions,  machinery,  supplies,  financial 
schemes,  etc..  to  our  readers,  can  do  so  fully  in 
our  advertising  columns,  but  it  is  useless  to  ash 
us  to  recommend  them  editorially,  either  for 
money  or  in  consideration  of  advertising  patron- 
age. 
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Mr.  Prank  J.  Sprague's  announcement  last  -week  that  he  was  pre- 
pared to  undertake  the  design  and  installation  of  1500-volt,  direct 
current  heavy  electric  traction  .systems  is  interesting.  He  gives  no 
details  of  his  proposed  system,  but  it  must  involve  many  new  and 
necessarily  untried  services  and  methods.  His  proposal  is  as  radical 
a  departure  fiom  any  previous  practice  in  direct  current  installa- 
tions as  was  the  use  of  single  or  polyphase  alternating  current  on 
the  line.  Almost  from  the  beginning  of  electric  traction  500  volts 
was  considered  the  maximum  safe  limit  of  line  potential,  and  even 
in  the  latest  installations  like  the  Interborough  Subway  and  the  New 
York  Central  Electric  Zone  600  volts  is  the  normal  potential.  Aside 
from  one  or  two  isolated  and  unsuccessful  experiments,  the  genera- 
tion and  transmission  of  direct  current  at  any  higher  potential  than 
800  volts  has  not  yet  been  attempted  in  any  field,  so  that  Mr. 
Sprague's  proposal  to  use  a  voltage  more  than  two  and  a  half  times 
greater  than  the  accepted  maximum  is  indeed  startling.  If  it  can 
be  done,  as  he  claims,  economically  and  safely,  his  invention  will 
rank  higher  than  his  previous  work  which  has  given  him  the  stand- 
ing among  electrical  engineers  which  entitles  this  proposal  to  seri- 
ous consideration.  The  greatest  difficulty  with  high  potential  direct 
current  generators  and  motors  is  the  excessive  sparking  at  the 
commutator  segments  if  the  number  of  segments  is  kept  within  nar- 
row limits.  To  keep  down  the  sparking,  either  the  number  of  seg- 
ments must  be  increased  directly  as  the  voltage,  or  two  or  more 
medium  potential  machines  could  be  connected  in  series  and  thus 
produce  a  current  of  high  voltage.  Both  of  these  methods  have  here- 
tofore been  considered  objectionable,  perhaps  without  reason,  or  Mr. 
Sprague  may  intend  to  depart  altogether  from  pi-evious  practice 
and  make  a  generator  working  on  a  new  principle.  The  advantages 
of  high  potential  transmission  in  the  way  of  saving  in  copper  and 
gain  in  efficiency  hold  true  for  direct  current  as  well  as  for  alter- 
nating current.  We  are  quite  ready  to  admit  his  claim  that  trebling 
the  potential  on  the  line  under  ordinary  circumstances  would  permit 
increasing  the  distance  between  sub-stations  about  five  times,  with 
a  consequent  saving  in  sut>-station  apparatus.  It  is  in  the  motor 
and  control  equipments  on  the  cars  that  the  greatest  difficulty  with 
high  potential  currents  has  been  met.  Connecting  two  or  more 
motors  permanently  in  series  might  prove  disastrous  in  case  one 
motor  broke  down  and  the  entire  load  was  thrown  on  its  mate:  and 
this  is  one  of  the  commonest  failures  in  electric  traction.  With  the 
limited  clearance  under  the  cars  there  would  be  great  difficulty  in 
increasing  the  size  of  the  commutator  proportionately  to  the  increase 


in  voltage  to  prevent  sparking;  and  the  danger  of  grounded  circuits 
through  dr^fective  insulation  would  be  enormously  increased.  Here 
again,  the  inventor  may  have  departed  from  the  old  lines  and  adapted 
a  new  system  of  generation  to  a  new  system  of  transformation  into 
mechanical  energy.  A  more  definite  announcement  of  what  Mr. 
Sprague  proposes  to  do  and  how  he  is  going  to  do  it  will  be  awaited 
with  interest.  Just  now  we  are  making  only  surmises  based  on  what 
has  been  done. 


The  New  York  State  Railroad  Commission  finds*  that  .  the 
signal  was  disregarded  by  the  engineman  of  the  Pougnkecpsie 
train,  in  the  case  of  the  New  York  City  collision  of  December  13. 
and  thus  disposes  of  the  conjecture  that  the  signalman  ma/  have 
turned  the  signal  against  the  train  after  it  was  too  late  to  make 
a  stop;  but  aside  from  this  the  views  and  recommendations  of 
the  Commission  will  be  regarded  by  most  railroad  men  a.-  hasty 
and  ill-considered.  The  only  sound  and  rational  utterance  in  the 
report  is  that  condemning  the  fixtures  that  support  the  emergency 
axes  and  other  tools  in  the  passenger  cars,  which,  it  appears,  held 
the  tools  so  firmly  that  there  was  delay  in  putting  them  to  use. 
Whether  it  is  the  New  Haven  or  the  Central  cars  that  are  thus 
criticised  does  not  appear.  The  Commission  believes  that  a  tower- 
man  should  be  allowed  no  discretion.  The  reasons  for  tin:;  are 
not  given  and  can  only  be  guessed.  To  forbid  signalmen  to  move 
trains  according  to  the  needs  of  the  local  situation,  as  they  arice, 
a  hundred  times  a  day,  and  which  cannot  without  frequent  delays 
be  referred  to  some  one  else,  who  is  out  of  sight,  would  be  to  forbid 
a  practice  which  is  common  at  all  the  busiest  junctions  and  cros'j- 
ings  throughout  the  country.  To  require  a  despatcher  to  control, 
by  telegraph  or  telephone,  the  movements  of  trains  at  two  or  more 
junctions  or  crossovers  not  near  each  other  is  to  introduce  unneces- 

•The  New  York  State  Railroad  Commissioners  reporting  on  the  collision 
which  occurred  on  the  elevated  structure  of  the  New  Vork  Central  &  Hudson 
Klver  Railroad,  near  104th  St.,  New  York,  Dec.  19.  say: 

"We  And  that  the  system  of  signals  in  use  at  this  point  is  a  modern  one. 
We  are  of  the  opinion  that  the  accident  was  caused  by  a  combination  of  cir- 
cumstances. We  are  confident  that  the  signal  was  disregarded.  The  New 
Haven  train  was  crossed  over  from  Track  4  to  Track  3  by  Towerman  Dwyer, 
un  his  own  initiative.  .  .  ,       ,^  ,. 

"We  are  decidedly  of  the  opinion  that  no  such  discretion  should  be  ex- 
ercised by  men  in  the  tower  at  this  point,  and  that  all  train  movements 
should  he  governed  from  a  central  point  where  all  the  conditions  as  regards 
the  movements  of  trains  on  the  road  can  be  and  are  known  by  the  central 
directing  authority.  ,     .       ,. 

"It  appears  from  the  evidence  that  the  emergency  tools  in  the  coaches  are 
'io  securely  fastened  that  it  is  a  work  of  great  difficulty  to  release  them.  A 
better  svstem  that  will  faclllt*te  their  release  in  emergencies  should  be 
adopted." 
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Bary  complications.  The  train  despatcher  on  every  railroad,  de- 
pending always  on  the  telegraph,  may  be  said  to  do  all  of  his  work 
at  a  disadvantage.  In  great  emergencies,  and  in  many  local  situa- 
tions where  permanent  busy  conditions  exist,  he  has  to  do  just 
the  opposite  of  what  the  New  York  Commissioners  now  propose. 
He  has  to  delegate  his  authority  to  a  man  "on  the  ground" — that 
Is,  one  close  to  the  scene  of  the  train-movements  to  be  supervised. 
The  statement  of  the  towerman  at  106th  street  that  he  diverted 
the  New  Haven  train  by  order  of  the  despatcher  indicates,  no 
doubt,  that  the  despatcher  keeps  as  close  watch  over  the  move- 
ments at  106th  street  as  he  can;  and,  very  likely,  that  an  attempt 
has  been  made  to  have  all  movements  directed  from  the  despatcher's 
office  and  that  the  attempt  has  failed.  If  a  towerman  exercises 
bad  judgment  there  may  be  a  question  whether  a  more  competent 
towerman  is  needed,  but  there  is  no  question,  in  a  case  like  this. 
that  it  would  be  a  disadvantage  to  divide  his  authority  with  a  man 
at  a  distance.  But  the  Commissioners  do  not  say  that  the  tower- 
man's  judgment  was  wrong.  In  his  case,  as  with  that  of  the  Pough- 
keepsie  engineman,  they  appear  to  have  reached  a  decision  with- 
out first  hearing  all  sides.  The  engineman,  having  been  arrested 
on  a  criminal  charge  refused  to  testify  before  the  Commissioners; 
and  yet  they  have  found  and  reported  that  he  disregarded  the 
signal ! 


Even  the  layman  can  see  that  to  move  traffic  promptly  at  junc- 
tions or  crossover  tracks  on  a  line  where  one  train  follows  another 
every  two  minutes,  or  oftener,  and  where  there  are  two  main 
tracks  for  each  direction,  whh  trains  running  at  varying 
speeds,  the  only  way  to  make  all  movements  with  a  minimum  of 
delay  is  to  lodge  the  largest  discretion  possible  with  the  man  in 
immediate  control  of  the  switches  and  signals.  Either  one  of 
those  two  trains  on  the  evening  of  December  19  might  have  been 
delayed  a  few  minutes  in  the  last  two  miles  before  reaching  106th 
street;  the  delay  might  have  been  such  as  to  make  necessary  a 
different  disposition  of  one  or  the  other  of  them  on  reaching  thai 
tower;  and  the  question  what  to  do  would  have  to  bs — ought  to  be 
— decided  in  perhaps  half  a  minute,  or  less.  7.o  consuU  the 
despatcher  might  take  two  or  three  minutes;  and  every  half  minute 
counts.  What  could  the  despatcher  have  done  in  this  case?  He 
could  have  forbidden  the  New  Haven  train  to  cross  to  track  No.  3 
until  the  Poughkeepsie  train  had  arrived  and  had  been  brought 
to  a  stand  clear  of  the  crossover.  But  such  practice  as  that,  be- 
sides causing  frequent  delays,  discredits  all  the  s'gnals  on  the 
road.  It  says  to  the  enginemen  that  a  stop  signal  (with  a  suitable 
corresponding  distant  signal)  is  not  depended  on  to  stop  them; 
which  implies  that  when  a  train  must  be  stopped  something  besides 
a  stop  signal  and  a  distant  signal  will  be  used.  At  other  places  the 
stop  signal  is  depended  on.  Could  anything  be  more  directly  sub- 
versive of  discipline? 


RAILROAD   BUILT  IN   1905 


Official  returns  from  the  majority  of  the  railroad  companies  in 
the  country,  supplemented  by  figures  furnished  by  the  State  Rail- 
road Commissions  and  our  own  current  records,  show  that  approxi- 
mately 4,3SS  miles  of  new  main  track  have  been  built  in  the  United 
States  during  the  calendar  year  1905.  This  figure  includes  96  miles 
of  new  main  track  entirely  relocated  but  does  not  include  second 
track,  sidings,  nor  electric  lines.  The  sum  total  is  556  miles  larger 
than  last  year's  figure — 3,832  miles — which  was  the  smallest  re- 
ported since  1838,  when  3,265  miles  were  built.  The  actual  increase 
over  last  year  amounts  to  about  15  per  cent.,  but  this  by  no  means 
represents  the  extent  of  railroad  construction  work  during  the  year. 
The  low  figure  in  1904  was  largely  due  to  industrial  depression, 
and  especially  to  the  consequent  suspension  of  work  by  some  of 
the  larger  railroads  on  all  new  TDuilding  which  was'  not  absolutely 
necessary,  owing  to  the  sharp  decreases  in  earnings.  Within  the 
latter  part  of  the  current  year,  as  a  result  of  the  large  increases 
In  earnings,  work  on  many  of  these  lines  has  been  resumed  but 
in  a  good  many  instances  not  completed.  A  large  number  also,  of 
entirely  new  lines,  work  on  which  is  well  under  way,  have  little 
or  no  track  laid  to  contribute  to  the  year's  total.  One  factor  which 
has  delayed  putting  new  mileage  into  operation  has  been  the  dif- 
ficulty of  getting  rails,  owing  to  the  tremendous  demand  for  iron 
and  steel.  More  than  one  road  on  which  grading  has  been  com- 
pleted has  for  this  reason  been  compelled  to  postpone  track  laying 
until  next  spring.  Several  very  large  projects  by  existing 
lines  have  developed  during  the  year,  but  have  not  progressed  far 


enough  to  be  included  under  the  head  of  new  mileage  built.  Within 
the  next  two  years  two  or  three  of  these  should  add  a  very 
large  amount  to  the  country's  mileage.  The  Chicago,  Mil- 
waukee &  St.  Paul's  Pacific  extension  will  include  from  1,500  to 
2,500  miles  of  line;  the  Western  Pacific,  from  Salt  Lake  City  to 
San  Francisco,  nearly  1,000  miles;  the  Kansas  City,  Mexico  &  Orient 
has  some  1,000  miles  yet  to  build,  and,  in  Canada,  the  Grand  Trunk 
Pacific  and  Canadian  Northern  have  together  several  thousand  miles 
in  prospect. 

New  main  track  mileage  is  reported  in  47  states  and  territories, 
including  Alaska,  where  13  miles  of  new  track  were  built.  North 
Dakota  leads  the  list  with  track  laid  on  520  miles,  an  increase  of 
488  miles  over  1904.  This  was  largely  due  to  the  completion  of 
the  new  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  connecting  line 
from  Thief  River  Falls,  Minn.,  to  Kenmare,  N.  Dak.,  through  th« 
heart  of  the  Great  Northern's  branch  line  territory.  The  Great 
Northern  itself  built  120  miles  of  branch  lines  in  the  state  during 
the  year.  Texas,  which  led  the  list  last  year  with  323  miles,  is  sec- 
ond this  year  with  338  miles.  Illinois  is  third  with  250  miles,  and 
Arkansas  fourth  with  just  under  200  miles.  To  have  a  state  so 
full  of  railroads  as  Illinois  come  third  in  the  list  is  an  unusual 
result.  The  largest  decrease  reported  is  in  Missouri,  where  only  49 
miles  were  built,  as  compared  with  270  mil»s  in  1904.  California. 
Minnesota,  Mississippi  and  Pennsylvania,  besides,  each  show  100 
miles  or  more  less  than  last  year.  The  largest  decrease  in  1904  was 
in  Oklahoma  Territory,  where  661  miles  of  new  track  were  laid 
in  1903.  Indian  Territory  also  showed  a  similar  decrease  in  1904. 
The  fact  that  the  amount  of  new  mileage  built  in  these  two  terri- 
tories in  1905  is  in  each  case  a  decrease  from  the  low  figure  In 
1904  is  pretty  good  proof  that  the  most  available  situations  in 
this  a  few  years  a.go  undeveloped  territory  are  already  seized 
upon.  In  addition  to  the  four  states  already  mentioned,  which  lead 
the  list,  Indiana,  West  Virginia.  Oklahoma.  Tennessee.  Wisconsin. 
North  Carolina,  New  Mexico.  Mississippi,  Georgia.  South  Dakota, 
Idaho,  Minnesota  and  Alabama,  in  descending  order  of  amount, 
built  over  100  miles  of  main  track  in  1905.  No  new  mileage  was 
reported  in  Connecticut,  New  Hampshire,  Delaware  or  Montana. 

The  number  of  miles  built  in  Canada  was  1,180,  an  increase 
of  more  than  300  per  cent,  over  1904.  when  316  miles  were  built. 
This  result  is  due  primarily  to  the  large  amount  of  new  track  laid 
by  one  company  in  the  western  part  of  the  Dominion,  the  Canadian 
Northern,  which  completed  600  miles  of  line.  Much  of  this  was, 
of  course,  nearly  or  entirely  graded  at  the  close  of  1904,  and  the 
laying  of  the  rails  was  all  that  remained  to  put  it  in  operation. 
The  Canadian  Pacific  in  the  same  region  also  completed  277  miles 
of  line.  Mexico  shows  an  increase  of  over  100  per  cent.,  the  mile- 
age built  being  238  against  115  in  1904.  Several  narrow  gage  min- 
ing and  lumber  roads  which  laid  track  during  the  year  are  not 
included  in  this  total. 

The  following  table  shows  our  figures  for  mileage  built  in  the 
United  States  during  the  last  thirteen  years: 


1803 3.024 

1894 1,760 

1895 1.428 

1896 1.692 

1897 2.109 


1898 3,265 

1899 4,569 

1900 4,894 

1901 ."i.ses 


1902 6.026 

1903 5,652 

1904 3.832 

1905 4,388 


A  table  of  the  new  mileage  built  this  year,  classified  by  states,  ix 
given  elsewhere  in  this  issue. 


STANDARD   HEIGHT  OF  COUPLERS 


There  is  a  movement  on  foot  to  have  the  Master  Car  Builders' 
Association  recommend  to  Congress  a  change  in  the  Safety  Appli- 
ance Law  requiring  couplers  to  be  maintained  with  the  center  line 
between  the  maximum  and  minimum  limits  of  34%  in.  and  33  in. 
from  top  of  rail.  At  the  October  meeting  of  the  Western  Railway 
Club,  Mr.  J.  J.  Hennessey,  of  the  Chicago.  Milwaukee  &  St  Paul, 
Introduced  a  topical  discussion,  advocating  an  increase  in  the  al- 
lowable variation  from  3  in.  to  4  in.,  making  the  maximum  height 
35  in.  and  the  minimum  height  31  in.  It  is  proposed  to  bring  the 
subject  up  for  discussion  at  future  meetings  of  the  other  railroad 
clubs  throughout  the  country,  and  bring  such  moral  suasion  to 
bear  on  the  Master  Car  Builders'  Association  at  its  meeting  next 
June  as  to  force  it  to  make  the  necessary  recommendation. 

Mr.  Hennessey  called  attention  to  the  serious  delays  in  inter- 
change resulting  from  the  refusal  to  accept  the  many  cars  now  In 
service,  which  are  higher  or  lower  than  the  prescribed  limits,  and 
the  continual  expense  of  trying  to  keep  the  height  of  couplers  up 
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to  the  standard.  One  in  every  ten  cars  standing  on  the  repair  tracks 
needed  attention  in  this  respect.  He  went  on  to  show  in  detail  the 
settlement  which  takes  place  in  a  car.  The  figures  are  as  follows: 
Wear  on  journal  bearings,  %  in.;  on  journals,  14  in-;  on  wheels,  ^^ 
in.;  on  carry  iron  and  bottom  of  coupler  shank,  14  in-  each;  on  small 
wearing  parts  and  settlement  of  arch-bars,  14  in-J  permanent  set  of 
springs,  %  in.;  set  of  overhang  of  car  from  bolster  to  end  sill, 
%  in.;  difference  between  empty  and  loaded  height  of  car,  l^A  in.; 
total,  3%  i°-  The  vertical  movement  of  couplers  when  running  on 
the  road  he  found  not  to  e.\ceed  2  in.  On  these  figures  as  a  basis  he 
recommended  an  increase  to  4  in.  The  majority  of  the  members 
favored  the  recommendation,  some  even  going  so  far  as  to  say  that 
4  in.  was  not  enough;  5  in.  should  be  allowed. 

This  same  agitation  was  begun  in  1898,  but  it  soon  died  out 
In  that  year  a  committee  of  the  Master  Car  Builders'  Association 
was  appointed  to  confer  with  the  American  Railway  Association  and 
the  Interstate  Commerce  Commission  with  a  view  to  having  the 
allowable  variation  increased  to  4  In.  This  committee  reported  in 
1899  that  it  was  inadvisable  to  recommend  the  change  at  that  time 
for  the  reason  that  because  of  the  link  slot  in  the  knuckles  then 
in  use,  any  increase  in  limits  of  height  of  couplers  would  result,  in 
many  cases'  in  only  two  knuckle  lugs  of  adjoining  couplers  being  in 
contact,  causing  frequent  breakage  of  the  knuckles  and  parting  of 
trains.  The  committee  recommended  that  action  be  deferred  until 
the  use  of  solid  knuckles  should  become  general.  That  was  a  con- 
venieilt  way  of  laying  the  matter  to  one  side  then,  but  now  it  has 
come  up  again. 

The  solid  knuckle  is  now  almost  universally  used,  and  many 
roads  have  increased  the  depth  of  the  knuckle  face  from  9  in.  to  10 
in.,  and  even  to  11  in.,  as  on  engine  and  tender  couplers.  The 
change  was  made  to  gain  strength  in  the  knuckle,  not  to  provide  for 
additional  vertical  movement.  Taking  Mr.  Hennessey's  figures  of 
ZYs  in-  settlement  and  2  in.  vertical  movement  when  running,  the 
total  is  h~/s  in.  With  a  9-in.  coupler  face  this  leaves  only  3%  in.  of 
depth  to  resist  the  entire  strain  to  which  the  coupler  may  be  sub- 
jected. This  extreme  displacement  of  the  center  line  of  draft 
throws  all  the  strain  on  the  upper  half  of  the  knuckle  pin  and  the 
top  lug  of  the  low  coupler,  and  the  lower  part  of  the  pin  and  the 
bottom  lug  of  the  high  coupler,  a  condition  much  worse  than  when 
only  the  top  and  bottom  lugs  of  two  adjacent  knuckles  were  in  con- 
tact. In  this  case  the  lug  on  the  coupler  head  is  broken  or  the  pin 
Is  bent  and  the  coupler  put  out  of  operation,  while  formerly  the 
knuckle  broke.  In  a  coupler  the  knuckle  should  be  what  a  fuse  is 
in  an  electric  circuit,  the  part  that  goes  first  under  excessive  load. 
It  can  be  replaced  without  taking  down  the  draft  gear  and  spare 
ones  can  be  carried  on  the  train  for  emergency  uses.  If  a  coupler 
breaks  there  is  only  the  choice  of  setting  out  the  car  or  chaining 
up. 

Another  argument  brought  forward  by  Mr.  Hennessey  is  that 
Inspection  is  more  rigid  now  than  formerly,  and  that  loaded  cars 
are  refused  when  the  coupler  heights  are  only  %  more  or  less  than 
the  requirements.  He  claims  that  the  4-in.  limit  of  variation  would 
permit  greater  freedom  of  interchange.  If  the  railroads  do  not 
want  to  live  up  to  the  3-in.  requirement  it  is  only  a  question  of 
time  when  they  would  want  to  encroach  on  the  4-in.  limit.  So  long 
as  they  are  compelled  to  the  railroads  can  and  will  keep  their 
equipment  up  to  standard  in  this  respect.  It  may  cost  a  good  deal  to 
lighten  up  old  cars,  raise  the  center  plates  and  put  them  in  proper 
condition,  but  it  pays  in  the  end.  Displacement  of  the  center  line  of 
draft  is  responsible  for  most  of  the  broken  and  bucMed  sills,  broken 
draft  gear,  couplers  and  knuckles,  and  oftentimes  the  complete  de- 
struction of  a  car  in  a  minor  collision.  It  Is  to  be  hoped  that  the 
Master  Car  Builders'  Association  as  a  whole  will  not  commit  itself 
to  any  action  which  encourages  poor  car  building  and  lax  main- 
tenance. 

THE  RECEIVERSHIP  RECORD  OF  1905 

The  list  of  railroad  receiverships  during  the  year  1905  is  on 
Its  face  a  remarkable  one  in  that  during  the  most  prosperous  year 
in  the  history  of  railroads  in  this  country,  ten  roads  have  con- 
fessed their  inability  to  meet  charges— a  larger  number  than  in 
any  of  the  previous  four  years.  These  ten  bankrupt  companies  rep- 
resent 3,796  miles  of  line  and  over  $175,000,000  of  total  capital, 
which  is  more  mileage  and  capital  than  has  come  under  the  juris- 
diction of  the  courts  in  any  of  the  preceding  nine  years.  It  is  neces- 
sary to  go  back  to  1896,  the  last  year  rich  in  receiverships  of 
the  disastrous  1893  period,  when  over  5,400  miles  of  railroad,  with 
a  total  capitalization  of  over  $275,000,000  failed,  to  find  what  seems 


to  be  a  more  disastrous  year  for  American  railroads.  This  result, 
so  widely  at  variance  with  the  actual  fact,  is,  of  course,  due  solely 
to  the  Cincinnati,  Hamilton  &  Dayton  and  Pere  Marquette  receirer- 
ships;  these  the  result,  not  of  hard  times,  but  of  the  most  flagrant 
sort  of  railroad  high  finance,  which  had  loaded  the  properties  in- 
volved with  some  $70,000,000  of  new  debt.  Leaving  these  two  com- 
panies out  of  the  account,  the  other  eight  railroads  show  a  total  mile- 
age of  575  miles  and  total  capitalization  (stock  and  bonds)  of  $23,- 
738,700,  against  roads  with  a  miieage  of  744  miles,  representing 
a  capitalization  of  about  $30,000,000  failed  in  1904.  Therefore,  dis- 
regarding the  two  exceptional  receiverships  of  the  year,  the  record 
is  a  thoroughly  satisfactory  one. 

The  list  of  railroad  receiverships  during  the  current  calendar 
year  is  as  follows: 

Jteceivershipa  During  1905. 

Date  re- 
Name  of  road.                        Mileage.  Bonds.             Stock.       celverehlp. 

Ohio  River  &  Nvestern*    Ill  $600,000    $1,200,000     Jan.  25. 

Phillips  &  Kangeley(2-ft.  gage)            50  200,000            90.400     Keb.      1. 

Wanen   &   Coisicaua   I'acitic.  .  .           27  60,000t        lOO.iioO     Feb.   14. 

Fontlac.   Oxford  &  Noithein .  .  .         101  400.000      I.OHO.OIK)     Mar.  25. 

Poit  Angeles   I'aciflc    6t  120,UO0§        3IO.O11O     May  29. 

I'ittsb'g,    Shawmut    &    Northern         209  7,053,000    11,700,000     Aug.     1. 
Wisca.'sset.Waterville  &  Farming- 
ton    (2-ft    gage)    27  850,nno          150.000     Nov.  22. 

Toluca.   Marquette  &  Northern.           57  671,800         243.900     Oct.    7. 

?e?e''Maraum?""°°  *  "^"^"^     2196 1  135,350,700a  14,025,5006  Dec    4. 

Total,   ten    roads    3,796      $145,306,100  $29,728,800 

Total  bonds   and  stock $175,034,900 

•Uecelvership  terminated  March  31. 

t  Mortgage  notes. 

JBuilt  1903:    80  miles  additional  projected. 

§At  rate  of  $20,000  a  mile  ;    $2.oOO,000  authorized. 

a  Including  securities  guaranteed. 

i)  C,  H.  &  D.  stock;    Pere  Marquette  stock(guaranteed)lncludea  In  bondB. 

Since  the  dark  days  of  1893,  when  74  railroads  with  a  total 
of  nearly  30,000  miles  of  line  came  under  the  jurisdiction  of  the 
courts,  followed  by  receiverships  of  over  100  roads,  aggregating 
16,500  miles  of  line  in  the  succeeding  three  years,  it  has  come 
about  in  less  than  a  decade  that  great  bankrupt  systems  have 
been  brought  to  a  condition  of  stable  prosperity  and  the  railroad 
receivership  has  been  practically  eliminated  from  the  financial  situa- 
tion. It  has  remained  largely  to  be  taken  advantage  of  by  a  few 
scattered,  small  and  poorly  situated  railroads  which  have  not  found 
a  place  in  any  of  the  consolidations,  and  also  as  a  convenient  means 
of  clearing  up  complicated  legal  situations.  During  the  four  years 
previous  to  1905  only  26  railroads,  with  an  average  mileage  of  about 
50  miles  each,  suffered  receivership.  Throughout  the  first  seven 
months  of  the  current  year  the  record  of  failures  shows  little  change 
from  this  satisfactory  result,  five  railroads  with  an  average  mile- 
age of  less  than  60  miles  each,  going  into  receivers'  hands.  It  is 
the  last  five  months — the  most  prosperous  of  the  year — which  have 
blackened  the  record.  On  August  1st  a  receiver  was  appointed 
for  the  Pittsburg,  Shawmut  &  Northern,  a  soft  coal  road  in  north- 
western Pennsylvania,  operating  over  200  miles  of  line.  Up  to 
this  date  it  could  be  said  that  no  railroad  of  more  than  125  miles 
was  under  the  jurisdiction  of  the  courts.  Early  in  December  came 
the  climax  of  the  Cincinnati,  Hamilton  &  Dayton  fiasco,  followed 
by  a  receivership  for  this  normally  prosperous  property,  and  for 
its  late  acquisition,  the  Pere  Marquette.  Together,  these  two  rail- 
roads include  some  3,200  miles  of  line,  a  total  in  itself  larger  than 
the  mileage  of  railroads  which  went  into  receivers'  hands  in  any 
of  the  last  nine  years.  This  in  itself  shows  how  far  the  past  year's 
receivership  total  comes  from  representing  the  present  prosperity 
of  the  railroads  of  the  country. 

Of  the  other  roads,  the  Ohio  River  &  Western  had  as  lately 
as  1903  undergone  reorganization.  Its  1905  receivership  was  soon 
terminated  (on  March  31)  by  the  return  of  the  road  to  its  owners. 
The  Pontiac,  Oxford  &  Northern  had  similarly  passed  through  an 
earlier  receivership.  The  Port  Angeles  Pacific,  when  receivers  were 
appointed,  had  completed  only  six  miles  of  a  projected  line  from 
Port  Angeles,  Washington,  south  to  a  connection  with  the  Northern 
Pacific  near  Grays  Harbor.  The  receivership  of  the  Pittsburg, 
Shawmut  &  Northern  came  as  a  necessary  step  in  a  reorganiza- 
tion which  is  to  give  the  road  more  working  capital  and  enable 
the  construction  of  north  and  south  outlets  toward  Buffalo  and 
Pittsburg.  The  Toluca,  Marquette  &  Northern  belonged  to  the 
Charles  J.  Devlin  chain  of  financial  enterprises  in  Kansas.  With 
the  failure  of  Mr.  Devlin's  banks,  the  road  was  on  November  22 
put  in  the  hands  of  the  three  present  receivers,  one  of  whom  Is 
James  E.  Hurley,  General  Manager  of  the  Atchison,  Topeka  &  Santa 
Fe.  This  makes  it  likely  that  that  company,  whose  main 
line  in  Illinois  it  crosses,  will  soon  come  into  possession 
of   the   road.     The   year   has    been    a   disastrous    one   for   only   one 
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class  of  roads,  those  with  the  unusually  narrow  gage  ot  two  teet. 
The  Phillips  &  Rangeley  and  the  Wiscasset,  Waterville  &  Farming- 
ton  represent  over  one-half  the  total  2-ft.  mileage  in  the  United 
States.  The  Warren  &  Corsicana  Pacific  was  originally  a  3-ft.  gage 
lumber  road,  which  has  since  been  made  standard  gage.  Under 
present  methods  of  railroad  operation  it  is  not  hard  to  understand 
the  handicap  under  which  narrow  gage  railroads  operate  and  the 
consequent  likelihood  of  failure  to  meet  charges  on  their  part. 

With  the  exception  of  the  Ohio  River  &  Western,  which,  as 
already  mentioned,  stayed  only  a  little  more  than  two  months  in 
receivers'  hands,  all  of  the  last  year's  receiverships  remain  in  force 
at  its  close.  We  are  Informed  that  the  receivership  of  the  Warren 
&  Corsicana  Pacific  will  probably  be  continued  for  the  next  two 
or  three  years.  This  will  probably  be  true  of  several  of  the  other 
small  roads.  If  it  is  possible  to  Judge  by  the  activity  of  the  Pitts-' 
burg,  Shawmut  &  Northern  management  in  beginning  work  on  a 
southward  extension  or  the  extensive  coal  resources  of  the  road, 
its  receivership  should  before  very  long  be  terminated.  The  Cin- 
cinnati, Hamilton  &  Dayton  and  Pere  Marquette  tangle  will  take 
some  time  to  straighten  out.  Already  it  is  announced  that  the 
attempt  will  be  made  to  break  the  purchase  of  the  Chicago,  Cin- 
cinnati &  Louisville,  which,  by  the  way,  is  not  directly  involved 
in  receivership,  by  the  Pere  Marquette,  and  the  lease  of  the  Pere 
Marquette  to  the  C,  H.  &  D. 

When  the  reorganization  is  complete,  it  is  not  unlikely  that 
the  parts  of  the  quondam  Great  Central  Route  will  be  acquired  by 
those  of  the  trunk  lines  which  can  use  them  most  effectively. 
On  account  of  its  many  points  of  competition  with  the  Michigan 
Central,  it  has  seemed  probable  that  the  Pere  Marquette  will  come 
under  Vanderbilt  control.  It  is  not  likely  to  be  bought  directly 
by  the  Michigan  Central  because  of  laws  prohibiting  common  owner- 
ship of  competing  lines,  but  the  Lake  Shore  might  easily  be  em- 
ployed as  a  holding  company.  The  Cincinnati,  Hamilton  &  Dayton, 
by  Itself  a  valuable  property,  if  for  no  other  reason,  as  a  large 
originator  of  traffic  and  part  owner  of  the  Cincinnati,  New  Orleans 
ft  Texas  Pacific,  can  hardly  long  remain  independent.  The  Penn- 
sylvania or  the  Erie  seem  the  most  likely  purchasers.  It  is  not 
mnlikely  that  the  Erie  would  consider  the  road,  released  from  burden- 
some contracts  and  controlling,  as  it  does,  the  Erie's  entrance  into 
Cincinnati,  a  desirable  purchase.  The  Chicago,  Cincinnati  &  Louis- 
Tille,  a  weak  road  between  Cincinnati  and  Chicago,  which  has  not 
yet  acquired  its  Chicago  entrance,  must  also  in  all  probability  find 
Its  way  into  the  protecting  control  of  some  one  of  the  strong  trunk 
lines. 

The  C,  H.  &  D.  and  Pere  Marquette  receiverships  point  their 
moral  strongly  enough  as  a  warning  against  financial  manipula- 
tion of  a  railroad's  credit  instead  of  development  as  an  operating 
property.  It  may  be  hoped  the  lesson  will  not  have  been  preached 
in  vain.  Aside  from  these  exceptions,  the  small  extent  of  the  year's 
failures  is  only  another  evidence  of  the  country's  present  tre- 
mendous prosperity. 


Profits  from   Electrification  of  Street  Railways. 


own  3y2  per  cent,  debentures  worth  in  the  market  96,  bringing 
the  market  value  of  the  shares  of  the  street  railway  to  48.  The 
final  summary,  therefore,  shows  that  the  original  investment  of 
100  shares  in  1894  became  1,011  shares  during  ten  years  and  was 
worth  ?48,528  as  against  a  total  cost  of  $22,650,  or  a  profit  of  ?25,878, 
or  about  114  per  cent. — this  after  receiving  8  per  cent,  dividends 
for  a  year  and  5  per  cent,  on  the  increased  capital  for  six  years 
since.  The  progressive  increase  ten-fold  of  the  capital  stock  will 
be  noted  as  also  the  stock  dividend  of  100  per  cent.,  which  by  no 
means  is  an  accurate  hydrometer  as  a  number  of  the  absorbed  com- 
panies of  the  Fair  Haven  &  Westville  were  very  dropsical.  As  a 
final  fact  it  may  be  added  that  the  New  York,  New  Haven  &  Hart- 
ford Company  has  made  such  a  good  thing  out  of  its  purchase  that 
the  old  street  railway  shareholders  now  regret  that  they  sold  out 
at  all.  This  case  of  electrification  profits,  based  on  the  popularity 
and  operating  economy  of  the  trolley,  has,  doubtless,  many  a  paral- 
lel in  the  older  American  cities.  Besides  its  value  as  an  objective 
study  it  exemplifies  the  obstructions  and  inequities  which  befog  capi- 
talization of  street  railways  as  a  basis  for  municipal  purchase  and 
control. 


The  great  profits  coined  during  the  last  decade,  especially  in 
eastern  cities,  by  the  shifting  to  electric  equipment  of  the  old  horse 
railways  is  a  familiar  tact  which  has  not  yet  reached  its  ulti- 
mate. Not  so  familiar,  and,  indeed,  very  rare,  have  been  actual 
examples  measuring  accurately  those  profits  under  the  common  de- 
vice of  recapitalization.  A  case  called  to  our  attention  is  that  ot 
the  Fair  Haven  &  Westville  Horse  Railway  Company,  the  corpora- 
tion which  first  laid  street  railway  tracks  in  the  city  of  New  Haven, 
Conn.,  about  half  a  century  ago.  It  was  prosperous  and  paid  8 
per  cent,  dividends  for  many  years  before  it  adopted  the  trolley. 
Later  it  absorbed  the  whole  of  the  New  Haven  street  railway  sys- 
tem and  of  the  region  roundabout.  The  table  annexed,  with  frac- 
tions of  shares  (par  ?25  each)  omitted  to  simplify  the  figures,  shows 
the  evolved  recapitalizations  and  profits  of  the  stockholders: 

January,  1.S94,  Bought   at    $55 100  shares cost,  $5,500 

June,         1SS4.  Increase,!   for  2....  50  "      "  1.250 

March.      1S97.  Increase.  1   for  2 75  "      "  1,875 

Nov..         1  .S08.  Stock  dividend    225  "      "              

October,   ISno.  Increase    1   for   4....  112  "      "  2,800 

October,   1901.            "          1     "      5 132  "      "  3.3110 

October,   1902.            "          1     "      G.  .  .  .  115  "      "  2.875 

June,         1903.            "          1     "      4 202  '      "  5,050 


$22,650 
$22.40 


1.011 
Average  cost  per  share   

The  table,  enlarged  in  ratio  to  an  original  purchase  of  100 
shares,  is  based  on  an  actual  transaction.  In  the  spring  of  1904 
the  New  York,  New  Haven  &  Hartford  (Steam)  Railroad  Company 
bought  up  the  Fair  Haven  &  Westville  and  later  practically  extin- 
guished its  stock.     The  purchasing  corporation  paid  2  for  1  in  its 


The  officers  of  the  Peninsula  division  of  the  Chicago  &  North- 
western have  given  a  fine  exhibition  of  their  resourcefulness  and  of 
the  excellence  of  their  organization  by  running  a  hundred  miles 
of  busy  line  for  two  days  without  the  telegraph;  but  in  attempting 
to  tell  just  what  they  have  done,  we  are  baffled,  because  no  details 
are  given.  Operating  officers  would  often  do  well  to  take  a  leaf 
from  the  experience  of  the  engineering  and  legal  departments,  to 
the  extent  of  imitating  the  methods  of  those  departments  in  prepar- 
ing precise  and  full  records  of  exceptional  accomplishments,  even  at 
the  expense  of  some  time  and  money.  Such  records  often  prove 
valuable,  and  they  are  always  interesting  for  publication.  We  have 
in  mind  a  time-saving  scheme  for  the  management  of  passenger 
trains  at  meeting  points  on  single  track  which  was  put  in  use  on 
20  miles  of  a  prominent  road  near  New  York  City  a  few  years  ago, 
but  which  could  not  be  satisfactorily  described  because  the  amount 
or  degree  of  saving  was  not  carefully  recorded.  The  time  saved  at 
each  meeting  was  small,  but  yet  it  was  large  enough  (with  the 
added  safety)  to  warrant  the  expense  of  the  change  in  tracks  and 
signals,  and  to  merit  the  attention  of  superintendents  of  other 
roads;  but  no  data  had  been  recorded  to  show  how  many  train 
movements  had  been  bettered,  how  many  dollars  saved  or  how  many 
complaints  forestalled.  By  establishing  long  sidings,  and  having  a 
full  equipment  of  interlocked  switches  and  signals,  passenger  trains 
could  meet  each  other  in  most  cases  without  stopping,  and  always 
without  flagging.  The  saving  in  time  proved  to  be  a  marked  benefit. 
But  that  was  all  that  we  could  learn.  This  C.  &  N.-W.  incident  is  like 
that  one.  The  Peninsula  division  includes  464  miles  of  road.  In 
October  a  sleet  storm  paralyzed  the  telegraph  for  48  hours.  In 
this  emergency  every  iron  mine  would  have  had  to  shut  down  on 
account  of  the  shortage  of  cars  unless  the  road  was  kept  running. 
The  train  dispatcher  was  temporarily  out  of  the  game.  But  they 
managed,  "on  a  single  track  line,  without  telegraph  lines,  for  two 
days  and  nights,  to  keep  every  iron  and  copper  mine  in  the  district 
supplied  with  cars  and  moved  all  trains  practically  on  time."  This 
is  the  substance  of  the  report,  as  given  to  a  newspaper,  leaving  out 
the  erroneous  parts;  and  the  really  instructive  figures  were  not 
touched  upon.  The  reporter  did  not  learn  enough  to  make  a  really 
descriptive  account;  and  he  not  only  failed  to  show  what  the  officers 
and  trainmen  actually  had  done,  but  in  his  effort  to  make  a  good 
"story"  grossly  exaggerated  the  few  statistics  that  were  given.  The 
"4,071  cars  moved"  (not  4,971)  represented  the  business  of  two  days 
on  the  division;  but  we  learn  that  the  paralysis  of  the  telegraph 
affected  only  100  miles.  The  management  of  the  trains  without  the 
aid  of  the  telegraph  was  highly  creditable  to  all  concerned,  espe- 
cially as  two  temporary  dispatching  offices  had  to  be  established; 
but  the  emergency  work  did  not  cover  464  miles,  or  even  100  miles, 
for  a  part  of  the  100  is  double  track.  We  can  ask  the  reader  to 
join  us  in  congratulating  the  North-Western  people  on  having  done 
some  fine  work,  but  we  cannot  tell  him  what  the  work  was! 


From  Chicago,  the  birthplace  of  sensations,  it  is  announced  that 
the  railroads  are  going  to  "tell  on  each  other,"  or,  in  more  dignified 
phrase,  are  going  to  unite  in  assisting  the  Interstate  Commerce 
Commission  in  exposing  those  intricate  and  varied  methods  of 
rate  cutting,  the  secret  practice  of  which  has  hitherto  been  the  cause 
of  so  many  railroad  woes.  The  traffic  officers  have  gone  so  far 
as  to  make  an  appointment  with  the  Interstate  Commerce  Commis- 
sion at  Washington  this  week,  and  it  is  said  that  there  will  be  a 
frank  thougb  informal  conference  on  ways  and  means.  It  is  said 
that  fourteen  traffic  officers  will  take  part  in  this  conference.  As 
this  number  includes  many  conservative  men,  it  is  by  no  means 
unlikely  that  some  useful  result  may  follow.  The  hope,  aroused 
by  the  Elkins  bill  of  1903,  that  the  abolition  of  imprisonment  would 
clear  the  atmosphere  by  making  it  much  easier  to  get  evidence  of 
rate  cutting,  has  been  long  deferred;  but  it  is  never  too  late  to 
mend.      To    expose    your    competitor's    unlawful    act    does,    indeed. 


December  29,  1905. 


THE     RAILROAD     GAZETTE. 


6oi 


seem  unneighborly;  but  how  much  worse  is  it  than  to  try  to  punish 
him  by  becoming  a  law-breaker  yourself?  Another  motive  tor  now 
using  every  possible  means  to  expose  unlawful  rate  making  is  found 
in  the  recent  action  of  the  Federal  district  attorneys  in  prosecuting 
freight  agents  and  shippers  under  the  conspiracy  law,  as  was  done 
in  the  case  of  the  Chicago  packers  who  paid  $25,000  in  fines.  Under 
that  law  imprisonment  still  remains  one  of  the  penalties,  and  it 
applies  to  a  freight  agent  who  conspires  with  another  person  to 
break  a  federal  law,  notwithstanding  the  efforts  of  Mr.  Elkins  to 
keep  railroad  men  out  of  jail.  The  names  of  the  committee  which 
is  visiting  Washington  are  said  to  be:  J.  C.  Stubbs,  Union  and 
Southern  Pacific,  chairman;  Darius  Miller,  Chicago,  Burlington  & 
Quincy;  H.  R.  McCuUough,  Chicago  &  North-Western ;  W.  B.  Biddle, 
Chicago,  Rock  Island  &  Pacific;  J.  H.  Hiland,  Chicago,  Milwaukee 
&  St.  Paul;  J.  T.  Harahan,  Illinois  Central;  C.  S.  Clarke,  Missouri 
Pacific;  A.  S.  Dodge,  Chicago  &  Eastern  Illinois;  S.  C.  Stickney, 
Chicago  Great  Western;  Burton  Johnson,  Wisconsin  Central;  Ben- 
jamin Campbell,  Great  Northern;  J.  M.  Hannaford,  Northern  Pacific; 
H.  L.  Sielcken,  Kansas  City  Southern,  and  A.  A.  Allen,  Missouri, 
Kansas  &  Texas.  Some  reports  give  a  list  somewhat  different,  but 
all  lists  are  made  up  of  high  officers,  indicating  a  serious  determi- 
nation. 


Great   Northern. 


In  1902  Mr.  Hill  said,  or  was  reported  to  say,  that  the  gross 
earnings  of  the  three  properties  making  up  the  Northern  Securities 
Company  would,  in  the  ensuing  year  (1903),  reach  $150,000,000. 
The  magnitude  of  the  figure  surprised  many  people,  for  not  only 
great  in  itself,  it  required  great  increases  for  its  fulfillment.  It  is 
interesting  to  note,  therefore,  how  the  earnings  of  these  three  prop- 
erties have  worked  out  in  the  last  three  years.  In  1902  they  earned 
$131,214,882  with  18,377  miles  of  line.  In 
1903  these  properties  fell  slightly  short  of 
Mr.  Hill's  estimate,  but  they  nevertheless 
earned  $149,566,131.  with  a  mileage  of 
18,921.  In  1904  they  exceeded  the  150-mil- 
lion  mark,  earning  $151,810,119  with  19,312 
miles  of  line,  and  during  the  current  fiscal 
year  they  increased  this  to  $160,222,020.  It 
is  worth  while  to  consider  these  figures  not 
alone  in  their  merely  statistical  sense,  but 
to  realize  what  it  means  in  the  growth  of  the 
country  when  these  three  railroad  com- 
panies, which  are  now  operating  an  aggregate  mileage  of  some 
20,000,  have  in  four  years  increased  their  gross  earnings  over 
000,000.  The  increase  alone  has  amounted  to  over  $1,450  a  mile, 
in  spite  of  the  increase  in  mileage. 

The  gross  earnings  of  the  Great  Northern  for  the  past  year 
amounted  to  $43,526,088.  The  characteristic  growth  of  this  property 
in  recent  years  has  been  through  branch  line  development,  in  con- 
nection with  the  main  stem  stretching  across  the  country  from  St. 
Paul  and  Duluth  to  Seattle  and  Vancouver.  It  must  be  left  to  the 
branch  lines  to  bring  in  a  constantly  increasing  source  of  tonnage 
from  the  rich  agricultural  lands  through  which  the  road  runs,  and 
also  from  the  iron  country,  smaller  in  extent  but  very  profitable.  It 
is  to  be  regretted  that  the  annual  reports  of  the  company  do  not 
give  in  greater  detail  a  statement  of  the  kinds  of  freight  which 
contribute  to  the  constantly  swelling  ton-mile  totals,  for  it  would  be 
Interesting  to  know  what  proportion  of  the  whole  amount  is  Oriental 
freight,  as  against  the  two  great  staples  of  grain  and  iron  ore  for 
home  consumption.  Freight  traffic  contributed  $33,512,744  of  the 
total  earnings  this  year,  and  ton-miles  of  revenue  freight  increased 
818,358,569  units  during  the  year.  It  must  be  recollected,  however, 
that  the  year  1904,  like  1901,  was  an  off  year  for  the  company,  in  the 
sense  that  earnings,  both  gross  and  net,  were  smaller  than  in  the 
'■ear  immediately  preceding.  Comparisons,  therefore,  show  up  un- 
x^ommonly  favorable  for  1905,  yet,  skipping  1904  and  going  back  to 
1903,  the  year  which  previously  beat  all  traffic  records  by  tremendous 
figures,  it  is  seen  that  gross  earnings  this  year  beat  the  record  by 
some  $3,000,000. 

The  Great  Northern  this  year  prints  a  table,  which  Is  not  spe 
cially  instructive,  but  is  rather  amusing,  showing  what  revenue 
would  have  been  collected  on  the  1905  traffic  if  it  had  been  charged  on 
the  basis  of  the  average  ton-mile  rate  in  1881,  from  which  it  is 
deduced  that  the  voluntary  reduction  of  rates  during  the  25  years 
has  saved  this  year's  shippers  over  $87,000,000.  Of  course,  the  ob- 
vious fallacy  here  Is  that  the  1905  traflSc  would  not  and  could  not 
have  moved  at  the  1881  basis  whether  the  company  so  wished  it  or 
not;  also  that  great  increases  in  heavy  traffic  hauled  long  distances 
pulls  the  average  rate  down  mechanically.  But  in  spite  of  these  de- 
fects, the  table  is  interesting  as  showing  the  broad  tendency  In 
American  railroad  development.  The  average  ton-mile  rate  in  1881 
was  2.8  cents;  during  all  the  years  between  that  year  and  1905  there 
has  only  been  a  single  one  (1904)  when  the  average  rate  was 
higher  than  it  was  in  the  year  immediately  preceding,  and  in  1905 
the  average  rate  had  fallen  to  .792  cent. 

Operating  expenses  increased  during  the  year  from  $20,594,363 


to  $21,441,927,  leaving  net  earnings  $22,084,161  in  1905,  as  against 
$19,462,991  in  1904.  In  spite  of  the  large  increases  in  traffic  the 
item  of  conducting  transportation  showed  a  considerable  decrease 
during  the  year.  This  decrease  was  occasioned  at  the  same  time 
that  a  considerable  increase  was  shown  in  the  cost  of  station  pervlce. 
Although  full  cost  statistics  are  not  given,  the  saving  may  doubtless 
be  attributable  in  part  to  less  cost  of*  coal  and  in  part  to  the  great 
care  which  the  company  took,  in  common  with  other  large  roads  of 
the  country,  to  cut  down  its  expenses  to  the  smallest  possible  limit, 
after  the  rather  extravagant  years  1903  and  1904.  As  a  specific  way 
in  which  an  economy  has  been  effected  this  year,  it  is  worthy  of  note 
that  the  train  load,  always  surprising  in  consideration  of  the  country 
traversed  and  the  character  of  the  freight,  was  increased  this  year  to 
an  average  of  5221/2  tons  (revenue),  an  increase  of  75  tons  over  the 
1904  loading.  The  number  of  cars  per  freight  train  mile  was  in- 
creased to  37%.  The  tons  of  revenue  freight  per  loaded  car  was  in- 
creased from  18  to  20,  and  freight  train-mile  earnings  were  In- 
creased from  $4.06  to  $4.20,  although  the  ton-mile  rate  was  reduced 
from  .893  cent  to  .792  cent.  It  is  also  noteworthy,  in  the  face  of  the 
larger  traffic,  that  the  helping  mileage  of  freight  locomotives  de- 
creased 16,357  miles,  and  of  passenger  locomotives,  39,933  miles,  a 
decrease  greater  than  the  total  passenger  helping  mileage  in  1905. 

The  increases  in  the  operating  account  were  chargeable  pri- 
marily to  maintenance.  The  company  does  not  publish  figures  which 
enable  a  statement  to  be  made  of  the  maintenance  charge  per  locomo- 
tive and  per  freight  car  and  passenger  car,  as  would  be  desirable. 
The  entire  charge  for  maintenance  of  equipment,  however,  increased 
from  $3,138,693  to  $3,749,131,  while  the  number  of  locomotives  in 
service  decreased  from  708  to  707,  although  the  number  of  freight 
cars  increased  from  32,375  to  32,870.  The  charge  for  maintenance 
of  way  and  structures  was  $5,571,189,  as  against  $5,083,264  last  year. 
The  current  figure  is  at  the  rate  of  $973  per  route  mile. 


During  the  year 
there  was  no  increase 
in  the  authorized 
share  capital  o  f 
$125,000,000  although 
$236,375  new  was  is- 
sued. It  has  been 
the     policy    of     the  Great  Northern, 

company  to  advance 

sums  to  its  proprietary  companies  for  construction  purposes,  and  re- 
ceive their  stock  in  payment,  and  $17,000,000  of  such  stock  was  ac- 
quired during  the  year.  The  expenditure  made  on  the  capital  account 
by  proprietary  companies  for  work  completed  or  under  construction 
aggregated  $788,800,  chiefly  chargeable  to  the  Seattle  &  Montana  and 
to  the  Eastern  Railway  of  Minnesota.  The  funded  debt  in  the  hands 
of  the  public  increased  approximately  $4,000,000  during  the  year, 
which  brings  the  total  capitalization  of  the  system  for  which  the 
Great  Northern  Railway  Company  is  responsible,  directly  or  under 
guarantee,  up  to  $225,479,064,  bonds  and  stock.  This  is  at  the  rate  of 
approximately  $36,316  bonds  and  stock  per  mile  of  main  track,  a 
very  sound  and  conservative  showing. 

The  following  table  summarizes  principal  statistics  of  the  year's 
operation : 

1905.  1914. 

Mileage,   .Tune   30 6.110  S.n.il 

Freight  earnings    ?33.013,722  $2n.n44..W0 

I'assenger  earnings  ^  ,^«,^  .....  .a. 


8.0nn.4l!7 

Mail   earnings    1.0:ir,.ns7 

Gross  earnings    43. .520. 088 

Conducting    transportation  10.403.218 

Malnt.  way  and  stiuctures  5.571.189 

Malnt   o£  equipment    3.740.131 

Operating  expenses   21.441,927 

Net    earnings    22.084.161 


mo 

1.017.204 
4n.n.-,7.3.".3 
10.740.242 
5.(183.204 
3.138.003 
20,.=)n4.3(;3 
19,462,991 


NEW   PUBLICATIONS. 


Steam  Enfjincering.    By  W.  W.  F.  Pullen.  M.  Inst.  M.  E.,  etc.     The  Scientific 
Publishing  Co.,  Manchester,  England. 

Following  out  the  statement  made  on  the  title  page,  the  book  Is 
a  treatise  on  boilers,  steam,  gas  and  oil  engines,  and  is  intended 
for  the  use  of  elementary  students  in  technical  schools  and  science 
classes.  For  a  book  of  454  pages,  it  contains  a  large  amount  of  guid- 
ing data.  It  cannot  be  expected  to  treat  exhaustively  all  of  the 
subjects  that  it  touches  upon,  which  includes  a  synopsis  of  mechan- 
ical laws  and  definitions,  steam  engines,  both  reciprocating  and  tur- 
bine, and  the  measurement  of  their  power;   boilers  and  their  auxll- 
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iary  machinery  with  a  measurement  of  heat;  the  indicator  and  the 
slide  valve,  with  a  final  chapter  on  the  internal  combustion  engine. 
The  conciseness  and  clearness  are  features  that  appeal  to  the  reader. 
Item  after  item  is  taken  up  and  treated  in  a  paragraph  or  in  several 
pages,  as  its  impoilance  may  warrant,  but  invariably  in  a  manner 
that  tells  its  story  and  leaves  nothing  of  what  has  been  said  doubtful 
or  in  the  dark. 

As  the  treatise  is  prepared  for  the  use  of  students,  a  brief  out- 
line is  given  of  numbers  of  experiments  intended  to  establish  the 
truth  of  the  statements  that  have  been  made.  While  ostensibly  for 
elementary  students  they  contain  many  suggestions  that  are  of 
value  to  engineers  who  have  original  investigations  on  hand.  In 
the  study  of  the  indicator  card  several  defective  ones  are  given, 
with  the  reasons  for  their  defects;  a  method  that  could  well  be 
followed  by  most  writers  on  the  subject,  who  are  rather  disposed 
to  ignore  faults  due  solely  to  the  improper  adjustment  of  the  instru- 
ment. These  are  little  things,  but  they  count  mightily  in  the  value 
of  a  book  to  the  practical  worker,  to  whom,  by  the  way,  it  must 
be  borne  in  mind,  this  does  not  claim  to  cater;  nevertheless  it  can- 
not fail  to  be  a  very  handy  book  of  reference  on  the  shelves  of  any 
engineer  wha  is  engaged  along  these  lines. 


sion  of  Power,  Heat  and  Steam  Engines,  Hydraulics,  Shop  Data 
and  Electrotechnics.  An  excellent  index  adds  much  to  the  conveni- 
ence and  value  of  the  book. 


Lippincott's  New  Gazetteer  of  the  World.  Edited  by  Angelo  Hellprln,  o£  the 
Sheffield  Scientific  School  of  Tale  University,  late  President  of  the  Geo- 
graphical Society  ot  Philadelphia,  etc..  and  by  Louis  Heilprin.  author  of 
the  Historical  Reference  Book,  etc.  Philadelphia  and  London  :  .T.  B. 
Lipplncott  Company.  190.5.  A  complete  pronouncing  gazetteer  o£  the 
world.      2,0,52  pages,  GM-xlO^  In.      Price.  $10. 

In  the  advance  of  civilization  along  imperialistic  lines,  the  reader 
now  has  to  know  so  much  about  India  and  South  Africa,  Australia. 
Japan,  China,  the  Philippines  and  Cuba  that  the  old  geographical 
handy  reference  books  have  lost  much  of  their  value.  A  faithful 
and  successful  attempt  has  been  made  in  the  new  Lipplncott  Gazet- 
teer to  array  all  the  towns  of  the  world  where  the  reader  can  learn 
at  least  something  about  them  (including  the  way  their  names 
are  spelled  and  pronounced)  at  a  moment's  notice.  In  the  pub- 
lisher's note  attention  is  called  to  the  fact  that  Lippincott's  Pro- 
nouncing Gazetteer,  in  its  different  editions,  has  been  before  the 
public  for  just  half  a  century,  the  first  edition  having  made  its 
appearance  in  1855.  The  present  publication,  which  is  printed  new 
from  cover  to  cover,  is  a  new  work  embodying  little  more  than  the 
frame-work  of  its  predecessor.  The  editors  explain  that  the  stan- 
dards of  inclusion  have  to  be  varied  in  different  parts  of  the  world 
according  to  what  might  be  called  the  market  for  information. 
The  critical  student  of  obscure  geography  will  find  some  omissions, 
but  he  will  be  much  more  impressed  by  what  he  finds  than  by  what 
he  does  not  find.  A  gazetteer  is  a  pretty  indispensable  part  of  the 
equipment  of  any  first-class  library  or  editorial  office  at  the  present 
time,  and  it  is  just  and  fair  to  say  that  Lippincott's  is  the  best  gazet- 
teer there  i8. 

Amierican  Railrnad  Rates.  By  Judge  Walter  C.  Noyes.  276  pages,  5%x8  in. 
Published  by  Little,   Brown  &  Company,  Boston,  1905.     Cloth.      $1.50. 

After  a  year  of  the  widest  publicity  about  all  details  of  railroad 
operation,  which  have  been  expounded  and  discussed  in  a  campaign 
of  education  directed  respectively  for  and  against  rate  regulation 
by  the  Government,  a  theoretic  discussion  of  the  subject  labors 
under  a  considerable  disadvantage.  Judge  Noyes  has  written  a 
thoroughly  careful  resume  of  the  entire  subject  of  American  rail- 
road rates  and  rate  making.  His  points  are  brought  out  clearly, 
and  he  uses  throughout  a  system  of  tabulating,  by  means  of  num- 
bered paragraphs,  of  the  arguments  on  the  main  points  at  issue 
in  such  a  manner  that  the  situation  is  made  very  plain  to  the 
reader.  The  disadvantage  already  referred  to — that  the  reading 
pnblic  is  tired  of  the  subject — will  probably  prevent  the  book  from 
being  fully  appreciated  at  present,  but  it  constitutes  a  document 
which  should  have  considerable  historical  value  as  showing  ac- 
curately and  fairly  the  existing  situation  at  the  period  when  the 
clamor  for  Federal  interference  received  its  most  definite  impetus. 


Electrieal  Pocket  Book  and  Diary  for  1906. — The  Technical  Publishing  Co.. 
Ltd..  Manchester,  1905.  Leather,  gilt  edges,  3y.  in.  x5V4  in.,  440  pages. 
l*rice,  1«.  Qd. 

This  is  one  of  the  series  of  "The  Practical  Engineer'  pocket- 
books,  and  contains  information  of  much  the  same  character  as  that 
included  in  other  similar  handy  reference  books.  Most  of  the  data 
relates  to  English  practice  and  the  complete  Board  of  Trade  require- 
ments are  included.  A  small  diary  printed  on  ruled  section  paper 
is  bound  in  the  back  of  the  book  and  is  a  useful  and  convenient 
adjunct 


Pocket  Book  of  Mechanical  Engineering. — By  Charles  S.  Sames.  Published  by 
the  author:  Jersey  City,  N.  J.  1905.  Flexible  leather;  16S  pages. 
Price,  $1.50. 

This  is  a  new  addition  to  the  list  of  engineering  pocket  books,  and 
while  it  is  not  so  large  as  most  of  the  others  in  point  of  size  it 
contains  in  very  condensed  and  well  arranged  form  a  goodly  amount 
of  data,  formulEe,  examples  and  theory.  The  general  divisions  of 
the  book  are:  Mathematics,  Chemical  Data,  Properties  of  Material, 
Strength  of  Materials  and  Machine  Design,  Energy  and  Transmis- 


The  Practical  Engineer  Pocket  Book — 1906  Edition.  The  Technical  Publish- 
ing Co.,  Ltd.,  Manchester,  1905.  Leather,  gilt  edges,  31^  In.  x  ohi  In-. 
600  pages.      Price.  Is.  Gd. 

The  1906  edition  ot  this  standard  English  engineering  pocket  boolt 
has  been  completely  revised  and  some  new  matter  added,  includ- 
ing notes  on  Recent  Tests  of  Mechanical  Stokers,  Forced  Draft,  Indi- 
cators, Emery  Wheels,  Gas  Producers,  etc.  It  has  been  kept  within 
reasonable  limits  of  size  and  is  a  handy  and  valuable  littie  volume 
in  every  respect,  although  naturally  more  suitable  for  English  than 
American  engineers. 


TRADE  CATALOGUES. 


The  WaJschaert  Valve  Oear. — A  fully  illustrated  and  well  gotten 
up  catalogue  descriptive  of  the  Walschaert  valve  gear  is  being  dis- 
tributed by  the  American  Locomotive  Company.  A  general  de- 
scription of  this  gear,  prepared  by  Carl  J.  Mellin,  is  given,  as  well 
as  a  number  of  illustrations  showing  the  gear  in  detail  and  as 
applied  to  various  types  of  locomotives.  A  table  of  the  compara- 
tive -weights  of  the  Stephenson  and  Walschaert  valve  gears  is  given, 
in  which  it  is  shown  that  from  1,200  to  1,700  lbs.  can  be  saved  by 
the  use  of  the  Walschaert  gear.  The  opinionsof  the  Walschaert  gear 
as  expressed  by  a  number  of  eminent  railroad  men  and  other 
authorities  are  also  given,  as  well  as  a  statement  by  H.  F.  Ball, 
Superintendent  of  Motive  Power  of  the  L.  S.  &  M.  S.,  in  regard  to 
the  results  obtained  with  it  in  actual  service. 


Fuel  Economy. — The  Falls  Hollow  Stay  Bolt  Co.,  Cuyahoga 
Falls,  Ohio,  has  had  reprinted  in  pamphlet  form  two  recent  papers 
by  Mr.  John  Livingstone  read  before  the  St.  Louis  Railroad  Cluh 
and  the  New  York  Railroad  Club.  The  paper  read  before  the  St. 
Louis  Railroad  Club  is  entitled  "Coal.  Its  Uneconomic  LTse  and 
Abuse  Generally,  by  Steam  Makers  but  Especially  by  the  Railways, 
and  How  to  Save  Full  Fifty  Per  Cent."  It  advocates  the  use  of 
hollow  st.aybolts  to  admit  air  into  the  firebox  in  sufficient  quanti- 
ties to  cause  complete  combustion  of  the  coal  fired.  The  New  York 
Railroad  Club  naper  is  entitled  "The  Quality  and  Utility  of  Solid, 
Flexible  and  Hollow  Staybolts,"  and  is  a  comparison  of  these  three 
types  of  staybolts. 


Transformers. — Bulletin  No.  1,047  of  the  electrical  department 
of  the  Allis-Chalmers  Co.,  Cincinnati,  Ohio,  illustrates  and  describes 
the  Bullock  oil-insulated  transformers  for  high-tension  alternating 
currents.  These  transformers  are  made  in  all  sizes  and  in  two 
types,  self-cooled  and  water-cooled.  The  self-cooled  type  is  made  up 
to  300  k.w.  capacity  and  the  water-cooled  type  from  100  k.w.  capacity 
up.  They  are  made  to  step-up  or  step-down  the  voltage  to  or  from 
as  high  as  50,000  volts,  and  are  built  for  either  25-cycle  or  60-cycle 
circuits. 


Single  Phase  Railway  Apparatus. — In  circular  No.  1,127  of  the 
Westinghouse  Electric  &  Mfg.  Co.,-  Pittsburg,  Pa.,  the  Westinghouse 
electric  and  electro-pneumatic,  multiple-unit  control  systems  for 
single-phase  alternating  current  car  equipments  are  illustrated  and 
described  together  with  sliding  contact  and  bow  trolleys  for  use  on 
high-speed  lines. 


Locomotive  Blow-Off  Valves. — The  Lunkenheimer  Company,. 
Cincinnati,  Ohio,  sends  a  two-leaf  pamphlet  printed  in  colors  describ- 
ing the  Lunkenheimer  locomotive  blow-off  valve,  a  new  valve  re- 
cently placed  on  the  market.  In  addition  to  illustrating  and  describ- 
ing the  device  in  detail,  the  method  of  attachment  to  the  boiler  is 
illustrated. 


Friction  Clutches. — The  Reliance  friction  clutch  is  illustrated 
and  described  in  Bulletin  No.  1,202  of  the  Allis-Chalmers  Co.,  Mil- 
waukee, Wis.  They  are  made  in  sizes  to  transmit  from  30  to  425 
h.p.  at  100  r.p.m. 


Multipolar  Motors  and  Generators. — Bullock  multipolar  motors 
and  generators  are  illustrated  and  described  in  Bulletin  No.  1,046  of 
the  Allis-Chalmers  Co..  electrical  department.  Cincinnati,  Ohio. 


Crane  Motors. — The  Northern  Electrical  Mfg.  Co.'s  enclosed  type 
of  crane  motor  is  described  in  Bulletin  No.  32. 


"The  Scott  Special." — The  Santa  Fe  has  prepared  an  interesting 
account  of  the  record-breaking  run  of  the  "Scott  Special"  from  Los 
Angeles,  Cal.,  to  Chicago,  in  July.  (Railroad  Gazette,  Sept.  8.)  The 
narrative  was  written  by  a  member  of  the  party  and  describes  all 
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of   the  interesting   details   of   the  trip.     The  account  is  illustrated     motion  laps  the  forward  '/,,  in.  on  both  ends,  which  leaves  V..  in. 


by  portraits  of  the  principals,  of  the  enginemen,  views  of  the  train 
and  typical  locomotives,  and  gives  a  map  of  the  line  and  a  profile 
There  is  also  an  appropriate  cover  design. 


CONTRIBUTIONS 


Setting  Valves  With  the  Walschaert  Gear. 


to  be  taken  up  by  moving  the  eccentric. 

Referring  to  Fig.  4  we  have  the  quantities  transposed,  which 
requires  the  eccentric  rod  to  be  shortened,  but  this  time  we  have 
the  forward  motion  lapping  the  backward  motion  by  '/jj  in.,  which 
necessitates  an  eccentric  movement  of  '/„,  in.  in  the  opposite  direc- 
tion to  that  in  the  case  previously  considered.  The  object  of  this 
manipulation  is  to  adjust  for  equal  lead  for  both  points  in  forward 
motion  and  equal  lead  for  both  points  in  backward  motion  and  then 
to  equalize  the  leads  for  both  motions  by  the  eccentric. 

The  second  error  in  the  article  is  the  statement  of  the  reason 
for  using  three-quarters  of  the  amount  of  movement  shown  on  the 
valve  stem  in  altering  the  length  of  the  eccentric  arm.  It  has  been 
shown  why  one-quarter  of  the  sum  or  difference  is  taken  tor  equal- 

The  reason  tor 


Philadelphia,  Dec.  22,  1903: 
To  THE  EdITOB  of  THE  RaILBOAD  GAZETTE: 

In   your   issue   of   December  8    was   an  article  on   this  subject     jzing  the  lead  in  forward  and   backward   motions 
by  Mr.  T.  F.  Crawford  describing  the  method  in  use  at  the  Bald-     taking  three  times  this  amount   in   the  particular  case  under  con- 
sideration   in   altering   the   eccentric   rod   is 

R^  Rackmat-d     [MiML 
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Fig.3. 
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Figs.  1  to  4 — Tram  Marks  on  Valve  Stem 


win  Locomotive  Works.  A  number  of  misstatements  in  that  article 
should  be  corrected  for  the  benefit  of  those  who  may  he  called  upon 
to  set  valves  with  the  Walschaert  gear. 

Mr.  Crawford  says  that  the  eccentric  rod  should  be  shortened 
when  the  backward  motion  laps  the  forward  motion.  This  is  cor- 
rect only  for  the   particular  case  to   which  he  refers   which   is   re-  , 

produced  in  Fig.   1,  herewith.     It  is  desired  to  alter  the  eccentric     who  set  the  valves  by  some  one  familiar  with  the  design  of  the  gear, 
rod  in  such  a  way  that  the  14  in.  will  be  reduced  and  the  Vs  in 


derived  by  an  entirely  different  method  from 
that  assumed  by  Mr.  Crawford. 

In  Fig.  5  is  shown  the  arrangement  of 
the  gear  and  its  parts.  The  link  is  suspended 
at  the  center  of  the  slotted  portion  and  from 
this  center  C  to  the  point  of  attachment  of 
Che  eccentric  rod  is  the  arm  B.  The  distance 
from  C  to  the  center  of  the  link  block  when 
in  full  gear  backward  or  forward  motion  is 
the  arm  A.  The  ratio  of  these  lever  arms  de- 
termines the  amount  of  the  valve  stem  move- 
ment to  be  taken  in  altering  the  eccentric 
rod. 

Let  a  =  amount    of    movement    on    the 
valve  stem. 
X  —  amount  of  alteration  required  on 
eccentric  rod. 

Then  %.:B::a:x   or   A  x   =   B   a   from 

which  X  =  (-T-)  a.     The  ratio  of  —  for  the 

gear  in  question — the  Pennsylvania  Railroad  consolidation  en- 
gines—is approximately  3  to  1;  hence  the  eccentric  rod  U 
altered  three  times  the  amount  shown  on  the  valve  stem. 
In  this  case,  the  amount  was  V4.  hence  the  rod  is  altered  three 
times  %  or  %.  It  is  evident  that  this  ratio  will  be  different  for 
every  different  design  of  gear  and  must  be  furnished  to  the  men 


4\^ 


in.  between  points 
The   forward   gear 


Jj,    re.  verse  shaft  '2. 


increased  until  they  are  equal.  Four  points  must  be  moved;  there- 
fore we  take  one-fourth  of  the  difference  between  %  in.  and  Vs  in. 
or  '/„  in.  to  obtain  the  amount  of  the  movement  of  the  valve  rod 
for  each  point.  So  if  point  No.  1  is  moved  to  the  right  '/j;  in., 
point  No.  2  to  the  right  V3.  in.,  Point  No.  3  to  the  left  '/; 
and  point  No.  4  to  the  left  W2-.  in.,  we  have  V 

1  and  4  and  Via  in.  between  points  2  and  3 
has  a  direct  motion  and  the  backward  gear 
has  an  indirect  motion.  If  now,  the  eccen- 
tric rod  be  altered  enough  to  move  the  valve 
stem  so  that  point  No.  1  will  come  'Aj  in.  to 
the  right  and  point  No.  4  '/,.  in.  to  the  left, 
the  rod  must  be  shortened.    Taking  up  points 

2  and  3,  it  will  be  seen  that  shortening  the 
eccentric  rod  moves  point  No.  2  to  the  right 
and  point  No.  3  to  the  left  the  desired 
amounts.  In  this  case  the  statement  made 
is  correct. 

But  let  us  transfer  the  quantities  %  in. 
and  %  in.,  leaving  the  other  conditions  the 
same.  (See  Fig.  3.)  We  still  have  to  move 
the  points  'A.  in.,  but  this  time  in  the  oppo- 
site direction  to  make  them  equalize.  Point 
No.  1  moves  Vc-  in.  to  the  left  and  point  No. 
4  moves  V32  in.  to  the  right,  while  point  No. 
2  moves  V,,  in.  to  the  left  and  point  No.  3  \  ; 

moves  V.2  in.  to  the  right.     Hence  if  the  ec-  ^-- . --'' 

centric  rod  be  lengthened  instead  of  short- 
ened,   points    4    and    1    will    approach  and 

points  2  and  3  will  separate  as  is  desired.  Therefore  it 
will  be  seen  that  the  statement  that  the  rod  should  be 
shortened  is  not  true  for  all  cases.  In  the  above  cases  we  have 
V,,  in.  more  lead  on  the  backward  motion  than  on  the  forward 
motion.  It  now  remains  to  move  the  eccentric  so  that  the  '/„  in. 
will  be  divided.  Unless  this  is  done  the  movement  would  be  V,,,  in. 
on  the  valve  stem. 

In  Fig.  2  we  have  %  in.  between  points  4  and  1  and  '/,„  in. 
between  points  2  and  3.  Since  both  points  of  the  forward  motion 
fall  on  the  same  side  of  the  corresponding  points  for  the  back- 
ward motion  we  add  the  quantities  and  take  one-fourth  of  the  sum, 
which  gives  Vo,  in.  as  the  amount  of  movement  on  the  valve  stem. 
From   the   figure   it  is   evident   that   by    lengthening   the   eccentric 


In  the  case  of  the  Pennsylvania  Walschaert  gear  the  crank 
arm  or  eccentric  was  keyed  fast  to  the  main  pin  before  being 
brought  to  the  erecting  shop,  the  position  being  located  by  means 
of  a  template.  Therefore,  if  the  eccentric  was  located  too  far 
ahead  or  too  far  back  the  result  would  be  to  Increase  the  lead  in 
one  motion  and  reduce  it  in  the  other  motion.  This  eccentric  arm 
was  so  accurately  located  in  this  way  that  out  of  an  order  of  160 
locomotives  the  lead  did  not  vary  more  than  V,.  in.  from  the  amount 


Reverse  s/ra/f  ^ 


Fig.   5— Walschaert  Valve   Gear. 

designed  to  be  given,  which  was  %  in.,  and  this  extreme  error  was 
found  only  in  a  very  few  cases,  most  of  them  being  perfect. 

It  is  interesting  to  note  why  any  alteration  of  the  eccentric 
rod  was  found  necessary.  The  standard  design  on  the  Pennsylvania 
Railroad  is  to  have  a  link  made  from  one  piece  of  metal,  and  on 
the  Walschaert  gear  the  arm  to  which  the  eccentric  rod  is  attached 
is  merely  an  extension  of  the  link.  The  links  are  case-hardened 
to  give  a  hard  wearing  surface  and,  in  the  process  of  hardening, 
the  metal  has  a  tendency  to  warp.  The  arm  to  which  the  eccentric 
rod  is  attached  moves  back  in  some  instances  and  ahead  in  others. 
This  movement  of  the  metal  requires  a  like  adjustment  of  the 
eccentric  rod,  as  it  is  not  considered  good  practice  to  attempt  to 
bend  this  arm  back  to  place  after  it  has  been  hardened.     This  is  an 


rod  the  desired  movement  will  be  obtained  and  that  the  backward     error  which  cannot  be  allowed  for  in  the  manufacture  of  the  link. 


Ci04 


s  no   two  pieces  of  metal  perform  alike   in  the  process  of  case- 
ardening  owing  to  different  degrees  of  expansion  and  contraction. 

6  o  ^^^    ^     HARDING, 

Track  Foreman  on  Valves,   Baldwin  Locomotive   Works. 
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New  St.   Louis  Freight  Terminals  of  the  Wabash. 


An  Engineman's  Reply  to  Criticism. 


The  Wabash  recently  completed  and  is  now  occupying  large 
new  freight  terminals  in  St.  Louis,  extending  from  Franklin  ave- 
nue on  the  south  to  Biddle  street  on  the  north  and  Fourth  street 
on   the   west   to   Second   street   on   the  east.     The  Missouri   line  of 
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South  Portland.  M 

ro  THE  Editor  of  the  R.a.u,road  Gazette:  .  „f  th,.  a 

The  extracts  from  the  paper  of  the  claim  department  of  the  A^ 
B.  &  C.  Railroad  in  the  Railroad  Gazette  of  Dec.  Id  are  of  °o  ^^^  > 
nterest  to  the  fraternity.  To  the  layman  its  don'ts,  and  its  rec- 
.Emendations,  will  appeal  strongly  as  being  -7^ -^Yse^nd'Iraws 
But  the  layman  generally  sees  but  one  side  of  the  case,  and  draws 
'is  concusions  accordingly.  To  men  who  know  both  sides  who 
know  all  the  whys  and  wherefores,  the  matter  looks  different.  A 
'he  Cutset  however,  I  will  agree  with  the  author  of  the  paper  that 
a  maSrUy  of  the  accidents  are  caused  by  bull-headedness.  Other 
're  pure  y  unavoidable,  and  no  amount  of  vigilance  can  forestal 
'hem  The  author  asks,  in  connection  with  one  accident,  should 
not  trains  be  blocked  one  station  apart?  I  fully  agree  with  him 
^bat  this  is  the  only  alsolute  prevention  of  rear  collisions  th  s 
ruS  to  apply  under  all  circumstances.  But  the  average  official  will 
hold  up  Ms  hands  in  horror  and  say,  impossible!  We  could  never 
ge  trains  over  the  road  were  we  to  adhere  to  such  a  rule  as  that. 
Ihat  does  not  in  the  slightest  degree  alter  the  fact  of  its  absolute 
Se  y  and  at  the  end  of  the  year  the  company  will  make  a  better 
finano  al  showing  beside  establishing  a  record  for  safety.  To  be 
surT  here  a"e  ve'ry  many  violations  of  rules  winked  at  by  officials 
asTong  as  nothing  happens.  Some  day  something  happens  and  the 
official  eye  is  opened  to  the  thing  winked  at.  It  is  then  too  late. 
The  author  savs  don't  run  curves,  etc.  As  long  as  enginemen 
are  hounded  for  e^evy  minute  lost  they  are  going  to  try  and  make 
time  regardless  of  curves,  and  will  take  many  chances  rathe  than 
be  asked  o  explain,  by  t;,legraph,  the  reason  of  each  minute  slos 
of  Ume  The  time  is  expected  to  be  made,  rain  or  shine,  snow  or 
blow  regardless  of  zero  weather.  Not  long  since  a  brother  engine- 
man  'on  a  fast  night  run  lost  a  minute  between 
stations.  On  reaching  the  next  station  up 
comes  the  conductor  with  a  message,  why 
did  you  lose  a  minute  between  A  and  B?  This 
reply  was  perhaps  not  very  satisfactory:  "Tell 
them  I  did  not  run  fast  enough."  Perhaps  there 
were  some  curves  he  did  not  dare  run  so  fast 
around.  Yet,  why  did  you  lose  a  minute?  Just 
as  if  that  minute  was  the  last.  It  is  very  fine 
to  talk  about  making  a  station  stop,  then  an- 
other for  a  waterplug.  and  be  nagged  because 
you  do  not  make  the  time. 

It  is  indeed  aggravating  to  have  all  the 
dishes  slide  along  the  table  of  the  diner  at 
every  stop,  but  is  the  engineman  always  to 
blame?  In  many  cases  the  engineman  cannot 
handle  the  air  as  nicely  as  "the  other  fellow"; 
that  is  where  the  "air  car"  fails.  You  can  make 
pretty  stops  in  the  car  with  the  "dummies," 
but  all  the  explanations  in  the  world  cannot 
help  you  do  the  same  on  the  road  in  practice. 

As  to  brake-shoes,  grease  plugs,  etc.,  men- 
tioned by  the  author,  the  closest  possible  in- 
spection will  not  always  detect  a  crack  in  the 
former,  and  if  detected,  you  are  not  sure  after 
reporting  a  shoe  that  it  will  be  replaced  by  a 
new  one.  So  much  roundhouse  work  nowadays 
is  done  with  the  pencil!  As  to  the  latter,  pos- 
sibly grease  cups  are  meant.  Pounding  rods 
will"  break  off  cups  as  fast  as  they  are  put  on. 
Surely  the  engineman  is  not  to  blame  for  that. 
The  engine  is  a  "pool"  engine;  nobody  owns  it 
except  the  company,  and  the  company  don't 
seem  to  care.  In  this  connection  the  advice  to 
agents  is  good:  "Chase  the  people  off  the  platform  when  a  flyer 
is  about  to  pass"!  J-  v.  N-  cheset. 


Inbound  Freight  House  of  the  Wabash  at  St.  Louis. 

the  Wabash  enters  St.  Louis  from  two  direction  by  branching  at 
Ferguson  northwest  of  the  city.  One  line,  known  as  the  mam  line 
to  Union  Station,  enters  from  the  west  side  and  forms  almost 
exactly  an  east-and-west  center  line  through  the  city.  This  is  the 
line  that  was  used  for  the  shuttle  trains  during  the  World's  Fair. 
It  is  used  for  through  passenger  traffic,  through  business  for  the 
West  from  the  Frisco,  and  for   freight  service  for  through  cars  to 


The  recent  collision  caused  by  a  drunken  engineman  has  moved 
the  Prussian  Minister  of  Public  Works  to  issue  an  order  which 
positively  forbids  the  use  of  intoxicating  drinks  while  on  duty 
and  imposes  severe  penalties  for  its  violation.  The  manner  in  which 
the  temperance  movement  has  spread  on  the  German  railroads  is 
notable.  But  a  tew  years  ago  the  few  men  who  advocated  it  were 
looked  upon  as  cranks,  and  their  efforts  seemed  to  be  rather  dis- 
couraged than  otherwise  by  the  authorities;  now  the  tendency  is 
all  in  the  other  direction,  and  apparently  a  trainman  known  to 
be  a  total  abstainer  will  have  the  preference,  and  the  one  who  is 
known  to  tipple  a  little  will  find  it  hard  to  keep  his  place,  to  say 
nothing  of  getting  promotion. 


Interior  of  Inbound   Freight  House  of  the  Wabash   at  St.   Louis. 


and  from  Cupples  station,  which  serves  the  commercial  interests 
in  its  neighborhood. 

The  other  line  enters  the  city  from  the  north  and  approximately 
parallels  and  is  quite  close  to  the  river,  running  as  far  as  Olive 
street  and  the  Levee.  Considerable  suburban  business  is  handled 
over  this  line,  but  the  principal  function  is  in  connection  with 
freight  traffic  to  and  from  the  west;  the  freight  trains  for  the 
west  being  received  and  made  up  at  Luther  yard,  about  51/2  miles 
from  Olive  street.  The  line  from  the  East  connects  with  this  line 
by  the  Merchants'  bridge,  and  also  reaches  the  new  terminals  over 
Eads  bridge,  further  south,  the  freight  houses  being  only  about  two 
blocks  north  of  the  latter. 

Illustrations  of  the  new  terminals  are  shown  herewith.  The> 
occupy  approximately  300,000  sq.  ft.  of  ground  close  to  the  heart 
of  the  city  and  are  said  to  provide  the  most  extensive  facilities 
of  their  kind   in   St.  Louis.     The   inbound   freight  house  has  81,00» 
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sq.  ft.  ol  floor  space,  including  the  basement,  and  the  outbound 
house  22,000  sq.  ft.  There  is  track  room  for  about  130  cars  and  all 
of  the  cars  on  all  of  the  tracks  are  available  to  either  or  both 
houses.  In  addition,  there  is  a  "fruit  auction  house"  with  about 
4,400  sq.  ft.  and  two  tracks  adjoining. 

The  inbound  house  is  two  stories  high  for  501  ft.  of  its  length 
and  one-story  for  the  remaining  345  ft.,  with  a  three-story  ofBce 
portion.  The  outbound  house  is  one-story  high  throughout,  its  con- 
struction being  similar  to  the  inbound  house.  Sections  through  the 
inbound  house  are  shown  herewith  to  illustrate  the  details  of  con- 


between  foundation  walls  being  filled  in.  It  has  a  wooden  floor, 
composition  roof  and  sliding  doors.  The  width  of  this  portion  re- 
duces from  42  ft.  where  it  adjoins  the  higher  portion,  to  24  ft.  at 
the  south  end,  owing  to  the  irregularity  of  the  property. 

There  are  six  tracks  between  the  inbound  and  outbound  houses 
with  island  platforms  6-ft.  wide  between  tracks  except  the  center 
two.  As  already  mentioned,  there  is  track  room  here  tor  about  130 
cars.  In  addition  to  these  facilities  the  capacity  of  the  team  tracks 
tor  the  delivery  and  reception  of  car-load  freight  at  North  Market 
street,  about  a  mile  north  of  the  freight  houses,  has  been  doubled. 


General   Plan  of  Wabash    St.  Louis  Freight  Terminal,  Showing   Elevation   and  Cross  Sections  of   Freight    House. 


struction.  Referring  to  the  section  through  the  office  portion,  the 
■foundations  are  concrete  and  the  columns  in  the  basement  are  chan- 
nels. The  first  floor  is  cement  laid  over  brick  arches  sprung  be- 
tween 10-in.  I-beams  supported  by  15-in.  80-lb.  I-beams.  The  building 
walls  are  brick,  the  interior  construction  above  the  first  floor  is 
timber,  and  the  roof  is  gravel.  The  first  and  second  floors  are 
crowned  2  in.  Both  sides  of  the  house  have  steel  rolling  doors. 
The  track  side  has  a  5-ft.  platform  and  both  sides  a  5-ft.  canopy. 
The  one-story  portion  of  the  house,  which  was  added  after  the 
part  just  described  had  been  completed,  has  no  basement,  the  space 


and  the  yard  enlarged,  macadamized  and  generally  improved,  p.ut- 
ting  them  in  shape  to  take  care  of  all  the  car-load  business  offered, 
which  was  formerly  handled  on  both  sides  of  the  river.  These 
yards  extend  from  North  Market  street  on  the  south  to  Branch  street 
on  the  north  and  have  ten  acres  occupied  by  tracks. 

The  fruit  auction  house  is  across  Collins  street  from  the  in- 
bound house.  It  is  brick,  30  ft.  x  50  ft.  This  building  is  a  species 
of  produce  exchange,  controlled  by  a  stock  company  called  "The 
American  Central  Fruit  Auction  Company,"  organized  for  the  pur- 
pose of  auctioning  fruit  for  commission  dealers,  under  the  direction 
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of  a  manager.     There  is  one  other  similar  house  in  St  Louis,  con-    ^^J^f  "j;'^';^.*^^"-"^-^'^"!.^?!^^^^^^ 
trolled  by  another  company. 

The  total  cost  of  the  terminals,  exclusive  of  the  property,  was 
$165,000.  We  are  indebted  to  Mr.  Henry  Miller,  General  Manager, 
and  Mr.  A.  0.  Cunningham,  Chief  Engineer,  tor  the  data. 
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Council  City  &  Solomon  River- 
mouth  of  John's   Creek    . 


-From  East  Fork  of  Solomon  River  to 


103.08 
8.00 
5.00 
13.00 


ARIZONA. 

Arizona  &  California  (A.,  T.  &  S.  F.) — From  five  miles  west  of  Wick 

enburg  west 45.47 

ARKANSAS. 

Arkansas  &  Gulf — Cypress  to  Arkansas  Louisiana  State  line 1.20 

Bbnnerville  Southwestern  (S.  L.  &  S.  F.) — Estico  to  end  of  track 3.00 

Cherry  Valley   I  S.  L.  &  S.  F. ) — Halberts  to  end  of  track 6.1") 

Fourche  River  Valley  &  Indian  Territory — Esau  southeast 9.00 

Little  Kock  &  Southern   (C.  K.  I.  &  P.) — Haskells  towards  Fordyce.  .  35.00 
Memphis,    llelena    &    Louisiana    (Mo.    Pac.) — From    Latour    south    to 

Watson 56.00 

Pine  BhiCe  &  Western — Sheridan  to  Benton 23.00 

St.  Louis,  Iron  Mountain  &  Southern  (Mo.  Pac.) — Bergman  to  Arkan- 
sas-Missouri   State    line 18.31 

Thornton  &  Alexandria — Thornton   to  Calhoun 20.00 

Tyronza  Central  (S.  L.  &  S.  F.) — Lepanto  to  end  of  track 3.00 

Ultima    Thule,    Arkadelphia    &    Mississippi — Daleville    to    Sparkman 

Junction 24.00 

198.51 

CALIFORNIA, 

Butte  County — Stirling  City  to  Gallagher 7.00 

lone  &  Eastern — lone  to  Martell 12.00 

McLnud  Kiver — .^Igoma  to  Bartie,  4.00  miles;    Bartie  to  end  of  track. 

3. ("Ml  miles  :  total   7.00 

Pajaro  Valley  Consolidated — Spreckles  to  Buena  Vista 5.50 

San   Francisco   &  Northwestern    (A.,  T.   &  S.   F.) — End  of  track   to 

Shlvely  1.30 

San  Pedro,  Los  Angeles  &  Salt  Lake — In  Los  Angeles 1.47 

34.27 

COLORADO. 

Colorado  &  Southern — Wellington  to  Waverlv,  4.80  miles ;   Wellington 

to  North.  1.20  miles :  total   6.im) 

Denver  &  Rio  Grande — Carbon  to  Colorado-New  Mexico  State  line. .  18.13 

Denver.  Northwestern  &  Pacific — Arrow  to  Sulphur  Springs 34.00 

Great  Western — Windsor  to  Eaton,  13.00   miles  ;    Johnstown  to  Lib- 
erty, 12.00  miles  ;  total   25.011 

83.15 

FLORIDA. 

Escambia — Century  to  Florida  Alabama  State  line 3.00 

Florida   West   Shore — Sarasota   to   Fruitvllle 3.80 


GEORGIA. 

Atlanta,   Knoxville  &   Northern    (L.    &  N.J — Tennessee-Georgia   State 

line    to   Cartersville    62.20 

Darien  &  Western — 1  ibet  to  Weefanie lo.oO 

Dublin  &  Southwestern — Rentz  to  Eastman 18.00 

Georgia   »\ortuern  oi    Georgia — UaKiawn   to   Boston 5.80 

Reidsville  &  Southeastern  (D.  &  W.) — Reidsville  to  Glenvllle 16.00 

Tallulab  Falls — Clayton  to  Passover 3.00 

120.00 

IDAHi'. 

Malad  Valley  (O.  S.  L.) — Utah  State  line  to  Malad  City 13.60 

Minidoka  iK:  Southwestern   (O.  S.  L.) — Minidoka  to  Twin  Falls 59.10 

I'acific  t&  Idaho  Northern — Council   to   Salmon   Junction,    1.25   miles ; 

Council  to  end  of  track.  3.75  miles  ;  total 5.00 

St.  Anthony    (O.   S.    L.  i — Elva  branch,    Elva  to  Menan,   10.20  miles; 

Sugar  Citv  branch.  Sugar  Citv  to  Snake  River,  5.80  miles  ;  total  I6.O1J 

Yellowstone  Park   (O.  .S.  L.) — St.  Anthony  to  MarysvUle 16.00 

109.70 

ILLINOIS. 

Chicago    &    Illinois    Western — McCook    to    Hawthorne,    12.00    miles ; 

Gary  to  Willow  Springs.  3.00  miles  ;  total 15.00 

Chicago  &  State  Line  iC.  &  N.-W.) — Lake  Bluff  north  to  Illinois- Wis- 
consin State  line   10.30 

Chicago  ."southern    (So.   Ind.) — Humrick-Chicago  line 60.00 

Illinois  Central — Zeigler  toward  Herrin    2.00 

Illinois.  Iowa  &  Minnesota — Rockford  to  DeKalb,  37.31  miles;  Aurora 

to  Momence,  59.73  miles  ;  total 97.04 

Illinois    Terminal — Cotters    to    Le    Claire 4.60 

Indiana  Harbor  (L.S.  &  .M.S.) — Danville  to  Indiana-Illinois  State  line  8.49 

Northern  &  Southern   Illinois   (C,   B.   &  Q.) — Ccntralia  to  Herron..  62.06 


249.49 

INDIAN-l. 

Indiana    Harbor    (L.    S.    &   M.    S.)  —  Indiana-Illinois   State    line   near 

Danville.  Ind..  to  Osborne 95.79 

Indianapolis  Southern   (111.  Cent.) — Indianapolis  to  Unlonville 51.00 

Southern  Indiana — Five  miles  north  of  Terre  Haute  to  Indlana-IIIInolj    , 

State  line  near  Humrick,  111 25.00 

171.79 

INDIAN      TKRRITnRY. 

Atchison,  Topeka  A  Santa  Fe — Owasso  to  Tulsa 10.28 

Midland  Valley — Tulsa  to  Skiatook   15.10 

Chicago.  Rock  Island  &  Pacific — Colgate  to  Lehigh    6.52 

.Missouri,   Oklahoma  &  Gulf — Corretta  to  Wagoner,  8.20  miles  ;   Mus- 
kogee to  Dustin,   58.30  miles  ;   total 66.50 

98.40 

IOWA. 

Chicago.  Anamosa  &  Northern — From  a  point  2.50  miles  southeast  of 

Pralrleburg  to  Coggon 9.20 

Colfax  Northern — No.  s  Junction  to  Shaft  No.  8 2.1)0 

Newton  &  Northwestern — Goddard  to  Colfax 4.00 

15.20 

KANSAS. 

Denver,  Enid  &  G«lf — OklRhoma-Kansas  State  line  to  Kiowa 1.60 

Topeka  &  Northwestern  (Union  Pac.) — Menoken  to  Station  No.  2. . .  20.00 

21.60 

KENTUCKY. 

Chesapeake   &   Ohio — Allendale   to   Elkhorn 43.00 

Cincinnati.   Fleminssburg  vt  Southeastern — Johnson   to  Hillsboro.  . . .  17.00 

Lickinz  Valley — Morgan  to  Blackwater 6.00 

Louisville   &  Nashville — Cumberland  Vallev   branch,   up  left  fork   of 

Straight  Creek   1.45 

Southern — Harrodsburg  to  Danville   9.00 

76.45 

LOUISIANA. 

Arkansas  &  Gulf — Arkansas-Louisiana  State  line  south  to  Laark....  5.80 

Jasper  &  Eastern  (A.,  T.  &  S.  F.l — Sabine  River  to  De  Bidder 22.50 

Kentwood  &  Eastern — Not  specified 2.00 

Little  Rock  &  ^lonrne — StTlinsrton  to  Monroe Ifi  "0 

T.ouisiana  Nickel  Plate — Not  specified 2.00 

New  Orleans.  Natalhany  &  .Vatchez — From  Montpelier  north 4.00 

New  Orleans  Terminal — Not  specified 5.00 

Shreveport.  Jonesboro  &  Narcbez — Jonesboro  to  Gars  Mill 12.00 

Texas  &  Pacifii — Simmsport   to   Melville    22.00 

Tremont  &.  Gulf — Chatham  to  four  miles  south  of  Beaucoup 8.00 

99.30 

MAINE 

Northern  Maine  Seaport — Searsport  to  .South  Lagrange,  53.26  miles; 

Stockton  to  Cape  .Tellison.   2  miles;  total 55.26 

Somerset- — Dead  Water  to  Lake  Moxle 10.00 

69.26 

.M.VRVI_iND. 

Western    Maryland — Hancock   west   toward   Cumberland 40.70 

MASSACHUSETTS. 

Boston  &  Maine — East  Deerfield,  connecting  the  Connecticut  River  and 

Fitchburg  divisions    1.00 

MICHIGAN. 

Boyne  City.  Gavlord  &  .\lpena — Camp  10  to  Gaylord 15.0ii 

Chicago  &  North-western — Wisconsin-Michigan  State  line  to  Saunders  0.91 

Escambia  &  Lake  Superior — Not  specified 6.00 

Grand  Rapids  Terminal   (Grand  Trunk  1 — In  Grand  Rapids 1.52 

Manistee  A  Grand  Rapids — Section  28  in  Osceola  County  to  Marion..  6.96 

Manlstlque — Dlller  to  Curtis    6.00 

Marquette  &  South  Eastern — West  Yard  to  Big  Bay 24.00 

•Michigan  Central — Kalamazoo  to  Lawton   15.31 

Michigan    Central — Logging   branches    4.00 

Munlsing — Bast  branch,  northeast  to  Cousino 8.06 

MINNESOTA. 

Duluth  &  Northern   Minnesota — Beaver  to  point   two   miles  north  of 
North  Branch   Junction.   6.O0   miles  :    North   Branch  Junction  to 

point  two  miles  beyond  Swan  Toole.  7.00  miles  ;  total 13.0i> 

Duluth.  Missabe  &  Northern — Keenan  to  Sherwood 8.04* 

Great    Northern — Red   Lake   Falls   to   Dugdale.   on   Duluth-Crookston 

line    ■ 15.00 

Minneapolis.  Red  Lake  Jc  Manitoba — Bemldji  to  Nebish 26.25 

Minneapolis.  St.  Paul  &  Sault  Ste.  Marie — Thief  River  Falls  west  to 

Red   River    4fi.0i) 

108.20 

MISSISSIPPI. 

Gulf  &   Ship   Island— Silver  Creek   branch.    Silver   Creek   south.   8.00 

miles  :    Colnmbia  north.  3.00  miles  ;  total   11.00 

•Change  in  location  of  old  main  line. 
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Mississippi  Central — SilTer  Creek  west  to  I'earl  river 7.50 

Mobile,  jaekstjn  «&  Kansas  City — Newton  to  Noxapater.  43.50  miles; 
Ackerman  to  Houston,  35.00  miles;    Decatur  Junction  to  Decatur, 

1.50  miles  ;  total    SO.OO 

Natcbes,  Columbia  4  Mobile — Roonvlll*  east   2.0« 

Yazoo  &  Mississippi  Valley — Hendon  soutii,  li.OO  miles  ;  Webb  toward 
Parehman,  I.UO  mile;  Helm  northwest,  7.00  miles;  Silver  City 
toward  Kelso,  lO.OO  miles  ;    total 20.00 


120.50 

22.00 


MISSUt'UI. 

Missouri  Southern — Crab  Tree  branch.  Crab  Tree  to  PInedale,  13.00 
miles;    Corridon  branch,  Corridon  to  Jackson,  9.00  miles;  total.. 

St.  Louis,  Iron  Mountain  &  Southern — Galena  to  Arkansas-Missouri 
State  line,  21.69  miles ;  Thebes  bridge  approaches,  3.91  miles ; 
total    25.80 

Union  Terminal — Extension   to   Lake  Contrary 1.39 

48.99 

NKBKASKA. 

Great  Northern — Sioux  CItyAshland  line  (C,  B.  &  Q.  connection).  .        47.00 

NEVADA. 

Nevada    &    California    (formerly    Carson    &   Colorado)     (So.    Pac.) — 

Fort   Churchill  to   Hazen    27.99 

San   I'edro,   Los   Angeles  &.  Salt   Lake — Borax  to   Bard 24.00 

Tonopah  &  Goldtield — Tonopah  to  Uoldfield    35.00 

86.99 

NEW    JERSEY. 

Central  of  New  Jersev — Spur  to  Brill  street,  Newark,  0.36  miles  ;  in 

Bayonne.  O.liO  miles  ;    total   0.9(5 

Lehigh   Valley — Elizabeth   to    Irvlngton    2.94 

Rahway   Valley — Kenlhvorth   to   Summit    6.00 


9.90 


NEW    MEXICO. 

Denver  &  Rio  Grande — Colorado-New   Mexico  State  line  to  Farming- 
ton    

Kastern  Railway  of  New  Mex.  (A.,  T.  &  S.  F.) — Texico  to  Brazil 
Springs,  51. nil  miles;  Llano  to  Montencino,  14.00  miles;  Will- 
aid  west.  16.00  miles  ;    Sals  toward  Abo  Canyon,  2.00  miles  ;  total 

Santa  Fe,  Raton  &  Eastern — Raton  east   


122.50 


NEW    YORK. 

Buffalo  &   Susquehanna — Wellsville    to   Caneadea,   26.00  miles;     San- 
dusky to  Yorkshire,  7.00  miles  ;    total 33.00 

Delaware  &   Eastern — Arkville  to   Union   Grove 10.00 

Delaware   &   Hudson — Warrensburg   to   Thurman 3.40 

Glen  Cove  'Long  Island) — Sea  Cliff  Station  to  Glen  Cove  Harbor.  .  .  .  3.28 

49.68 

NORTH    CAROLINA. 

Atlantic  &  Western — Jonesboro  to  Broadway 7.00 

Bee  Tree — Swannanoa  to  Craggy  Mountain    5.00 

Caldwell    &    Northern — Collettsville    to    Edcemont 14.00 

Durham   &   South    Carolina — Durham   southwest 30.00 

Durham    &    Southern — Apex    to    Durham 21.00 

Raleigh  &  ramlico  Sound —Raleigh  cast  towards  Wilson 12. ."(O 

Raleigh  &   Southport — I.illingtoii    south   toward   Fayetteville 6.00 

Wellington   &   Powellsville — Windsor   to    Plymouth 29.00 


124.50 


NORTH  DAKOTA. 

Farmers'  Grain  &  Shipping  Company — Starkweather  to  Hansboro...        42.00 

Great  Northern — York  branch,  York  to  Thorne.  34.35  miles  :  Towner 
branch,  Towner  to  Maxbass.  45.89  miles ;  Bottineau  br.-inch  of 
the  Minot  division.  Westbope  west  to  Antler,  12.75  miles;  La- 
kot.n  biauch.  Munich  to  Sarles,  20.53  miles ;  Davenport  to 
Chnfffe.  7.00  miles  ;  total 120.52 

Minneapolis.  St.  Paul  &  Sault  Ste.  Marie — Red  River  west  to  Ken- 
mare.  2.")l.no  miles;  Egeland  to  Armourdale,  20.00  miles;  Un- 
derwood to  Garrison.  19.50  miles  ;    total 290.50 

Northern    Pacific — Denhoff  to   Turtle  Lake,    27.85  miles  ;    Edgeley    to 

Streeter,  39.88  miles ;  total   67.73 

520.75 

OHIO. 

Baltimore  &  Ohio — Haselton  to  Niles,  8.52  miles ;  Nlles  to  Cuyahoga 

Falls.  41.50  miles ;   total   50.02 

Cincinnati.    Georgetown    &    Portsmouth — Georgetown    to    Russellvllle, 

7.00  miles:    Cincinnati  to  Coney  Island,  3..">0  miles;   total 10.50 

Toledo  &  Indiana — Wauseon  to  Bryan,  22.33  miles ;  Wauseon  to  sid- 
ings,   1.21    miles ;   total    23.54 

84.08 

liKLAHOMA    TERRITOBT. 

Denver.   Enid  &  Gulf — Coldwarer  via  Cherokee  to  Oklahoma-Kansas 

State   line    4fl.40 

Kansas  City,   Mexico  &  Orient — Falivlew  to  Custer  City 50.00 

Midland  Valley — Skiatook   to  Foraker 58.00 

154.40 

OREGON. 

Columbia  River  &  Oregon    (O.   R.   R.   &  N.)^Arllngton  to  Condon..  45.00 

Louisiana    &    Pine    Bluff— Not    speclfled 3.00 

Oregon  &  Eureka — LulTenholtz  to  Camp  13.  1.20  miles;  on  extension 

from   Kureka  toward  Areata,  2.50  miles ;  total 3.70 

Oregon  Stale  Portage — Celllo  to  Big  Eddy 8.50 

Sumpter    Valley — Tipton    to    Austen 8.22 

68.42 

PENNSYLVANIA. 

Buffalo  &  Susquehanna — Juneau  to  Sagamore 20.00 

Buffalo,  Rochester  &  Pittsburg — Rockton  to  coal  mines 3.00 

Bast  Broad  Top — Rocky  Ridge  to  Evanston 5.00 

Lancaster.    Oxford    &    Southern — Fairmount    to    QuarryvlUe 7.00 

Northampton   &  Bath — Northampton   to   Bath 21.00 

Pennsylvania — Cambria  &  Clearfield  division,  Possom  Glory  Junc- 
tion to  Clyraer    4.00 

Pittsburg.  Summervllle  &  Clarion — Watersou  west  through  Bush  Run  2.00 

Western  Allegheny    (B.  &  L.   E.) — Queen  Junction  to  Rose  Point...  14.70 


76.70 


RHODE    I.SLAND. 

Newport  &  Wlckford — Wickfor'd  Landing  to  WIcktord  Junction 3.50 

SOUTH    C4K0LINA. 

Conway  Coast  &  Western — Conway  to  Cool  Spring 12.00 

Union  &  Glenn  Springs — Prides  to  Union 16.00 

28.00 

SOUTH   DAKOTA. 

Chicago,  Milwaukee  &  St.  Paul — Armour  to  Stickney.  20  miles ;  Madi- 
son  to   Saranac,   11   miles;   total 31.00 

Missouri  River  &  Northwestern — Rapid  City  west  towards  Mystic...        20.00 


South  Dakota  Central— Colton  to  Wentworth 25.00 

White  River  Valley   (C,  M.  &  St.  P.)— Chamberlain  to  Presho 40.00 

116.U0 

TENNESSEE. 

•Atlanta,  Knoxville  &  Northern   (L.  &  N.) — Knoxvllle  to  Etowah..  59.00 
Atlanta,    Knoxville   &   Northern    (L.   &    N.) — Ktowah    to   Tennessee- 
Georgia  State  line  toward  Cartersville,  Ga 16.00 

Cincinnati,  New  Orleans  &  Texas  Pacific — Cardiff  to  Tennessee  river  5.50 

Little  River — Not  specified    18.00 

•Louisville  &   .Nashville    -Henderson   division,  Goodlets  to   Greenbrier  S.70 

Louisville  &  Nashville — Knoxville  division,  Byiogton  to  Wind  Rock.  26.00 

Tennessee — Jakes  branch  to  Buffalo  Creek 8.00 

Virginia  &  Southwestern — Taylor  .Mines  branch,  Rexford  to  Baladeen  10.00 

151.20 

TEXAS. 

Beaumont  &  Great  Northern — Trinity  east    4.00 

Houston  &  Texas  Central — Mexia  south 1.00 

Jaspeh  &  Eastern  (A.,  T.  &  S.  F.) — Kirbyvllle  to  Sabine  River 17.50 

Kansas  City,  Mexico  &  Orient — Between  Sweetwater  and  Knox  City.  .  73.00 

Northeast  Texas — Red   Water   to   Daingerfield 14.00 

Orange   &   Northwestern — Buna   to    Newton    31.00 

St.  Louis,  Brownsville  &  .Mexico — From  a  point  3.50  miles  north  of 
Robstown  to  Bay  City,    139.00   miles  ;    Algoa   to  Brazoria,  32.00 

miles;    total 171.00 

Texas  &  Gulf — TImpson  to  Watterman   16.00 

Texas    Southeastern — Diboll    to    Naches    river 9.00 

338.50 

UTAH. 

Malad   Valley    (O.   S.    L.)— Garland   to    Idaho   State   line 18.30 

Oregon  Short  Line — Logan  branch,  Logan  Sugar  Works  to  Wellsville  8.40 
Rio  Grande  Wtstern — Roy  to  Hooper,   4.05   miles  ;    Bingham  branch, 

Garfield  Junction  to  Garfield.  lti.20  miles  :    total 20.25 

Salt  Lake  &  Ogden — Lagoon   to  Kaysvllle,   3.75  miles ;   Kaysvllle  to 

Layton,    2.25    miles ;    total     8.00 

•San    Pedro,    Los   Angeles   &   Salt   Lake — Modena   to   Morton.    10.74 

miles  ;    at  Goss,  2.33  miles  ;    total 13.07 

M.02 

VERMONT. 

Bethel  Granite — Bethel  to  quarries 5.00 

VIRGINIA. 

Norfolk  &  Western — Big  Creek  branch,  from  above  RIchlands  to  coal 
fields  in  Tazewell  County,  5.96  miles  ;  Speedwell  extension  from 
Cripple  Creek,  1.00  mile  ;  total   6.96 

Tidewater — Algren  to  Suffolk 7.00 

13.96 

WASHINGTON. 

Columbia  &  Puget  Sound — Walsh  to  Rock  Creek 2.75 

Northern    Pacific — Main    line    junction    switch    to    Granger 2.75 

Spokane  Falls  &  Northern  (Gt.  Nor.) — International  boundary  line 
near  Midway.  B.  C,  west  to  5.U0  miles  south  of  recrossing  into 
British   Columhla    44.00 

49.50 

WEST   VIRGINIA. 

Chesapeake  &  Ohio — Leewood  to  Coal  River  extension  of  Cabin  Creek 
branch,   I2.11O  miles:    Station   664  on  Kainey  Creek  branch,  3.00 

miles  ;    Bartow  to  Winterburn,  3.00  miles  ;  total 18.00 

Coal   ic  Coke — Adrian   to  Gassaway    .  .  .* 50.20 

Coal    River — Ilolleyhurst   to   Bull   Creek 5.00 

Deepwater — Blake  to  Fetzer 43.00 

lager  &  Southern    (N.   &  W.  1 — Rltter  up  Dry  Fork  of  Tug  River  to 

Berwlnd-White   coal   fields    20.00 

Meadville  &  Somerville — From  Strange  creek 10.00 

Norfolk  &  Western — Clear  Fork  branch  from  Gordon 10.43 

Western   Maryland — Between  short  arms  of  Potomac  River 8.60 

165.23 

WISCONSIN. 

Chicago  &  Nortb-Western — From  a  point  six  miles  north  of  Laona  to 
Wisconsin  Minnesota  State  line,  28.62  miles ;  Mercer  to  Foster- 
vllle,    20.49    miles:    total     49.11 

Chicago.    St.    Paul,    Minneapolis  &  Omaha    (C.   &   N.-W.) — Winter  to 

Diaper lO.Oii 

La  Crosse  &  Southeastern — Stoddard  to  La  Crosse 11.80 

Manitowoc.   Green   Bay   &  North-Western    (C.   &   N.-W.) — Manitowoc 

north     18.74 

Milw.nukee   &   State    Line    (C.    &    N.-W.) — Between   Wisconsin-Illinois 

State  line  and  St.  Francis,  north  and  south  of  Bain 6.25 

Owen  &  Northern   (Wis.  Cent.) — Owen  to  Ladysmith 42..50 

Stanley,  Merrill  &  Phillips — Jump  river  to  Lynch 6.25 

142.6.'5 

WTOMING. 

Chicago,    Burlington   &   Quincy — Spur   track   from   Junction   one-half 

mile  east  of  Guernsev  station   8.85 

Wyoming  &  North-Western    (C.  &  N.-W.) — Casper  wesf. 32.00 

40.85 

CANADA. 

Algoma  Central  &  Hudson  Bay — Mile-post  66  to  Mile-post  69.25 3.25 

Brandon,   Saskatchewan   &  Hudson    Ba.v — Not  specified 7.00 

Canadian  Northern — Arizona  Junction,  Man.,  to  Carberry  Junction, 
Man.,  74  00  miles:  main  line,  Kamsack..  Assin..  west  via  Hum- 
boldt and  Battleford,  Sask.,  to  Edmonton,  Alberta,  527.00  miles  ; 

total    601.00 

Canadian  Pacific — Linton  to  end  of  track,  G5.00  miles  :  Wetaskiwln 
to  Davsland.  50.00  miles:  Lacombe  to  end  of  track,  50.00  miles; 
Brookdale  to  Varcoe.  18.00  miles  ;  Darlingford  to  Kaleida,  6.00 
miles ;  Reston  to  Wawota,  00.00  miles ;  Lander  to  Broomhlll, 
20.00  miles;  Yahk  to  international  boundary,  .8.00  miles  ;  total..  277.00 
Great   Northern   of   Canada — St.   Jacques   Junction   to  St.   Jacques..         7.20 

Halifax  &  Southwestern — Halifax  to  Liverpool,  Nova  Scotia 112.00 

Klondike  Mines — Dawson  City  to  Grand  Forks 13.00 

Quebec    &    Lake    St.    John — Valcartier   west.    3.00    miles :    La    Tuque 

Junction   west.    12.00  miles;    total 15.00 

Quebec  Bridge  &  Railway  Company — (Juebee  across  the  St.  Lawrence 

River  to  a  point  on  the  Intercolonial  ( except  bridge) 9.41 

Spokane  Fails  &  Northern   (Great  Northern) — Grand  Forks,  B.  C,  to 

Phoenix 23.00 

Temlskaming  &  Northern  Ontario — North  Bay.  Out.,  to  Liskeard...      113.00 

1,180.86 

MEXICO. 

Chihuahua  &  Pacific — La  Junta  to  Tcmosaehic 55.00 

Inter  California  (So.  Pac.) — Calexioo  south 14. '-'1 

Ivansas  City.  Mexico  &  Orient — Chihuahua  division.  Las  Trancas  to 
San  Sostenes.  41.00  miles  ;  between  the  Guerrero  River  and  Bo- 
coyna,  50.00  miles  :    Pacific  Coast  division,  between   Fuerte   and 

Las  Hornillos.  10.00  miles;    total 101  .on 

Linares  &  Gulf — Linares  toward  San  .Tose 6.00 

Pan-American — Tonala,  State  of  Chiapas,  to  Coapa 62.1.1 

238.42 


•Change  in  location  of  old  main  line. 
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Proposed  Increase  in  the  Variation  in  the  Height  of  Couplers. 


urging  the  Master  Car  Builders'  Association  to  consider  the  matter 
with  a  view  of  allowing  greater  variation  than  at  present. 


At  the  October  meeting  of  the  Western  Railway  Club.  Mr.  J. 
J.  Hennessey,  of  the  Chicago,  Milwaukee  &  St.  Paul,  introduced 
a  topical  discussion  in  which  it  was  proposed  to  increase  the  varia- 
tion allowed  in  the  height  of  couplers.  The  present  variation  of 
3  in.  between  the  maximum  and  minimum  height  of  M.  C.  B. 
couplers  from  top  of  rail  does  not  seem  to  be  sufficient.  The  stand- 
ard height  of  33  in.  was  established  back  in  the  70's.  At  that 
time  the  railroads  had  their  cars  equipped  with  link  and  pin 
drawbars.  Some  of  the  wrought  iron  and  Safford  drawbars  and 
others  had  very  small  openings  in  the  mouth  and  it  was  very  dif- 
ficult to  couple  one  car  to  the  other  by  switchmen  stepping  In 
between  the  cars  and  attempting  to  enter  the  link  of  one  draw- 
bar, into  the  mouth  of  the  opposite  drawbar  with  safety  to  them- 
selves, when  the  variation  in  height  of  the  two  drawbars  was 
more  than  3  in.  That  was  the  reason  the  M.  C.  B.  Association 
established  a  variation  of  3  in.  between  the  maximum  and  minimum 
height  of  center  line  of  drawbars  frotn  top  of  rail. 

A  few  years  afterward  the  vertical  plane  coupler,  or  what  is 
commonly  called  the  Master  Car  Builders'  coupler,  was  adopted. 
At  that  time  the  knuckles  had  a  wearing  surface  on  the  face  of 
about  8  in.,  some  less,  some  a  little  more,  with  an  opening  of 
about  2  in.  in  the  center.  The  Master  Car  Builders'  Association 
and  railroad  men  generally  discussed  the  advisability  of  allowing 
more  variation  between  the  maximum  and  minimum  height  of 
cars,  but  the  objections  were  that  in  the  majority  of  cases  the 
lower  lug  of  the  knuckle  was  not  over  2%  in.  wide,  and  they 
felt  that  with  a  greater  variation,  the  tendency  would  be  toward 
having  all  the  pulling  and  buffing  done  on  either  the  upper  or 
the  lower  lug  when  a  high  car  and  a  low  car  came  together  in 
switching,  and  thereby  cause  either  lug  to  break  off,  and  cause 
serious  delays.  But  since  that  time  things  have  changed.  All  rail- 
roads to-day  are  buying  the  solid  knuckle  with  a  9-in.  wearing  face, 
while  some  of  the  larger  roads  are  using  knuckles  having  a  wearing 
surface  of  10  in.,  and  the  knuckle  is  solid,  consequently  the  danger 
of  breaking  off  the  upper  or  lower  lugs  is  no  longer  present. 

At  interchange  points  there  is  great  delay  in  cars  being  sent 
back,  especially  by  the  belt  lines  which  do  the  bulk  of  passing 
cars  from  one  road  to  another,  on  account  of  the  cars  being  higher 
or  lower  than  the  present  prescribed  limits.  This  is  expensive  to 
the  railroads;  while  on  the  repair  tracks  it  will  be  found  that  car 
repairers  are  continually  raising  old  cars. 

It  is  quite  true  that  there  is  a  law  prescribing  the  3-in.  limit 
but  the  railroad  companies  and  the  Master  Car  Builders'  Associa- 
tion are  responsible  for  the  law,  for  it  was  upon  their  recom- 
mendation that  it  was  passed. 

Viewing  the  matter  from  a  practical  standpoint,  some  figures 
are  presented  showing  the  actual  settlement  of  cars.  "Wear  on 
journal  bearings,  %  in.;  wear  on  journals,  14  in.;  wear  on  wheels, 
Vi  in.;  wear  on  carry  iron  and  bottom  of  M.  C.  B.  coupler,  %  in. 
(that  is,  Vi  in.  each)  ;  settlement  of  arch  bars,  Vi  in.  It  is  well  known 
that  there  are  very  few  cars  in  service  to-day  that  were 
built  five  or  six  years  ago  under  which  the  arch  bars  do  not 
have  a  tendency  to  bend  up,  and  this  \i  in.  is  quite  insufficient 
to  represent  it.  Permanent  set  of  springs  was  %  in.  to  %  in. 
Difference  of  springs  between  empty  and  loaded  cars,  IVi  in.  Set 
of  overhang  of  car,  %  in.;  that  is,  from  the  bolster  to  the  end 
of  the  car.  This  is  taken  at  %  in.  though  in  many  old  cars  it 
amounts  to  as  much  as  1  in.;  while  some  weak  flat  cars  bend  up 
an  inch.  The  total  according  to  these  figures  is  AVb  in.  There  is 
nothing  overdrawn  in  this;  in  fact,  it  is  not  sufficient,  as  it  is  not 
as  much  as  really  takes  place  in  service. 

Observations  on  one  of  the  worst  divisions  of  the  Chicago. 
Milwaukee  &  St.  Paul  showed  that  the  up  and  down  movement 
of  the  couplers  was  not  more  than  2  in.  though,  of  course,  there 
is  a  greater  variation  in  yards.  But  with  the  knuckle  from  9  in. 
to  10  in.  wide  at  least  1  in.  more  of  variation  can  safely  be 
recommended  between  the  maximum  and  minimum  heights.  That 
would  make  it  possible  to  build  new  cars  35  in.  high,  and  the 
car  would  not  be  condemned  or  refused  until  it  had  dropped  below 
31  in.  The  settlement  of  new  cars  is  sometimes  great,  and  often 
amounts  to  as  much  as  1  in.  after  the  first  thousand  miles. 

The  total  allowable  variation  to-day  under  the  present  Master 
Car  Builders'  rules  and  under  the  Interstate  Commerce  Rules  is 
3  in.,  and  when  there  is  a  settlement  of  2  in.  when  a  car  is  loaded 
there  is  but  1  in.  of  variation  left.  In  short  this  is  accountable 
for  much  more  expense  in  the  way  of  car  repairs  than  many  are 
iware  of. 

In  the  course  of  the  discussion  following  the  opening  remarks, 
t  was  urged  that  4  in.  was  not  enough;  it  should  be  5  in.,  for 
he  reason  that  with  a  knuckle  with  a  10-in.  face  there  would  still 
je  5  in.  of  knuckle  surface  to  pull  on.  Regarding  this  latter  rec- 
mimendation  there  was  some  variation  of  opinion,  though  it  was 
.veil  agreed  that  there  should  be  an  increase  in  the  amount  now 
■llowed.     The  discussion   closed   with  the  adoption  of  a  resolution 


A   New  Oil   Pumping   Process. 


The  Southern  Pacific  is  soon  to  make  a  test  of  a  new  pipe  line 
pumping  process  for  crude  oil,  which  is  expected  to  greatly  reduce 
the  cost  and  difficulty  of  pumping  long  distances.  A  special  8-in. 
pipe  line  31  miles  long  has  been  laid  from  Volcan  Siding  in  the 
Kern  river  oil  fields  to  Delano,  Cal.,  and  a  pumping  plant  consisting 
of  three  200-h.p.  boilers  and  a  Dow  compound  duplex  steam  pump 
with  a  capacity  of  1.000  gallons  of  oil  a  minute,  has  been  installed 
at  Volcan. 

The  pipe  line  is  laid  with  8-in.  standard  pipe  made  by  the  Na- 
tional Tube  Co.,  corrugated  on  the  inside  with  six  grooves,  each 
3/64  in.  deep  and  '  j  in.  wide,  each  groove  making  two  complete 
turns  in  a  20-ft.  length  of  pipe.  The  pipe  is  corrugated  by  a  spe- 
cial process  developed  by  Mr.  J.  D.  Isaacs.  Asst.  Eng.  Maintenance  of 
Way,  bouthern  Pacific.  A  plant  for  corrugating  the  pipe  has  been 
built  near  Bakersfield,  Cal.,  on  the  side  of  a  hill,  and  the  pipe  is 
rolled  by  gravity  through  the  various  processes  from  the  time  it  Is 
unloaded  from  the  cars  until  it  is  loaded  on  cars  again.  The  cor- 
rugating machine  makes  the  pipes  somewhat  polygonal  in  shape 
and  careful  tests  are  made  to  discover  any  defects.  Each  length 
of  pipe  is  tested  with  1.200  lbs.  of  water  pressure,  both  before  and 
after  corrugating.  This  testing  is  done  by  the  Pittsburg  Testing 
Laboratory  and  Robert  W.  Hunt  &  Co.,  and  only  selected  lengths 
are  used.  Each  length  is  weighed  and  measured  and  a  separate 
record  is  kept  of  it. 

In  operation  water  is  pumped  into  the  pipe  with  the  oil  in 
sufficient  quantities  to  form  a  shell  around  the  oil  which  does  not 
come  in  contact  with  the  surface  of  the  pipe.  The  grooves  cause  the 
water  and  oil  to  advance  through  the  pipe  with  a  rotary  motion,  and 
it  ife  claimed  that  with  this  process  oil  can  be  pumped  as  easily  as 
water.  At  the  outlet  a  centrifugal  separator  removes  the  water  from 
the  oil.  The  pipe  line  is  laid  with  depressions  or  traps  every  400  ft. 
These  traps  prevent  the  pipe  from  running  entirely  dry  in  case  the 
pumping  stops  and  assist  in  getting  the  stream  of  oil  surrounded 
with  water  under  way  again.  If  the  tests  to  be  made  prove  the 
new  system  to  be  successful  it  will  probably  be  adopted  on  a  large 
scale  on  the  Coast. 


Recent     Heavy     Locomotive     Equipment     of     the     Great     Central 
Railway  of   England. 


Within  the  last  few  years  the  Great  Central  has  become  one 
of  the  most  active  an^i  progressive  lines  in  England  operating  at 
the  present  time  about  600  miles  in  the  manufacturing  country 
north  of  London  and  reaching  Leicester,  Nottingham,  Sheffield  and 
Manchester.  About  five  years  ago  an  entrance  into  London  was  ob- 
tained over  the  tracks  of  the  Metropolitan  between  Quainton  Road 
and  Finchley.  This  stretch  of  track,  however,  was  full  of  curves 
and  the  traffic  over  it  was  badly  congested  so  that  the  line  was 
unsuited  for  the  operation  of  heavy  and  fast  express  trains.  Shortly 
after  the  trackage  rights  were  secured  from  the  Metropolitan,  the 
Great  Central  and  the  Great  Western  acting  together  obtained  the 
necessary  parliamentary  sanction  for  the  construction  of  a  new  line 
with  favorable  grades  and  few  curves  from  Grendon  Underwood 
to  Neasden,  46  miles,  which  gives  to  both  roads  a  fine  entrance 
into  London.  Work  was  begun  on  the  new  line  two  years  ago  and 
it  was  thrown  open  for  goods  traffic  early  in  November.  It  Is 
expected  to  have  the  line  in  shape  for  the  operation  of  passenger 
trains  by  March,  1906. 

A  considerable  freight  and  suburban  passenger  business  is  ex- 
pected over  the  new  line  as  well  as  fast  express  service  to  the 
northern  cities,  and  in  anticipation  of  this  the  motive  power  de- 
partment of  the  Great  Central  has  designed  and  had  built  a  number 
of  locomotives  for  each  of  these  classes  of  service. 

The  Atlantic  (4-4-2)  type  engines  were  built  by  the  North  Brit- 
ish Locomotive  Company,  Ltd.,  of  Glasgow,  and  will  be  put  in 
service  on  the  most  important  express  trains  out  of  London.  The 
cylinders,  which  are  placed  outside  the  frames  in  accordance  with 
American  practice,  are  ISVj,  in.  x  26  in.,  and  are  inclined  down- 
ward 1  in  48.  The  driving  wheels  are  81  in.  in  diameter  with  cast- 
steel  centers.  The  trailing  wheels  are  quite  large,  51  in.  in  diam- 
eter, as  are  also  the  tender  wheels.  The  forward  truck  wheels  are 
42  in.  in  diameter.  The  boiler  has  a  Belpaire  firebox,  and  both 
the  shell  and  firebox  are  formed  of  steel  plates.  A  working  pressure 
of  200  lbs.  is  employed  and  the  boiler  has  1,931.3  sq.  ft.  of  heating, 
of  which  1,777.9  sq.  ft.  is  contained  in  the  221  tubes,  2  in.  in 
diameter  and  15  ft.  long.  The  firebox  contains  153.4  sq.  ft.  of  heat- 
ing surface  and  has  a  grate  area  of  26  sq.  ft.  The  frames  are  steel 
plate  1^4  in.  thick  and  are  bent  in  at  the  forward  end  to  provide 
room  for  the  cylinders  and  forward  truck.  In  the  front-end  an 
inside    stack   and    petticoat    pipe   are   provided   and   the   blast    pip? 
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Atlantic   (4-4-2)   Type  Express  Locomotive — Great  Central   Railway  of  England. 


supports  a  perforated  dished  plate  spark  arrester  and  perforated 
plate  deflector.  The  forward  truck  has  IVi  in.  of  side  play  in  the 
bolster  controlled  by  heavy  laminated  springs,  and  the  trailing 
truck  has  boxes  of  the  Cartazzi  type.  The  valves  are  of  the  bal- 
anced slide  valve  type  with  Stephenson  link  motion.  The  tender 
has  a  capacity  of  4,000  gallons  of  water  and  6V0  tons  of  coal.  A 
novel  form  of  water  scoop  for  taking  water  from  track  tanks  is 
used,  the  scoop  being  raised  and  lowered  yjith  a  steam  cylinder 
moving  a  lifting  screw. 

The   heavy   freight   locomotives   which   will   be   put   In   service 


142,800  lbs.,  all  on  drivers,  and  the  tender  when  loaded  weighs 
95,536  lbs.,  giving  a  total  weight  of  engine  and  tender  of  238,333 
lbs.  The  engines  are  equipped  with  automatic  vacuum  brake  ap- 
paratus. 

For  heavy  suburban  service  the  tank  locomotives  shown  In  the 
illustration  have  been  designed  and  a  number  of  these  have  been 
built  by  the  Vulcan  Foundry,  Ltd.,  Newton-le-Willows,  Lancashire. 
These  engines  have  inside  cylinders  18  in.  x  26  in.,  driving  two  pairs 
of  coupled  wheels  67  in.  in  diameter.  The  boiler  is  designed  for 
a  working  steam  pressure  of  160  lbs.  and  contains  1,065  sq.  ft.  of 
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Heavy  Freight  Locomotive  for  the  Great  Central  Railway  of  England. 


between  London,  Sheffield  and  Manchester  and  Grimsby  Docks  are 
of  the  0-8-0  type,  and  were  built  by  Kitson  &  Co.,  Ltd.,  of  Leeds. 
The  cylinders  are  mounted  outside  of  the  frames  and  have  a  diam- 
eter of  19%  in.  with  26-in.  stroke.  The  eight  wheels  are  55  in. 
In  diameter  and  the  engine  has  a  rigid  wheel  base  of  17  ft.  1  in. 
The  boiler  is  of  the  Belpaire  type,  15  ft.  long  over  tube  sheets 
and  4  ft.  9  in.  diameter,  outside,  with  its  center  line  8  ft.  3  in. 
above  the  rails.  It  contains  1,764.9  sq.  ft.  of  heating  surface,  of 
which  1,625  sq.  ft.  is  in  the  tubes  202  in  number  and  2  in.  in 
diameter.  The  firebox  contains  139.9  sq.  ft.  of  heating  surface  and 
has  a  grate  area  of  23.6  sq.  ft.     In  working  order  the  engines  weigh 


heating  surface.  Of  this  amount,  955  sq.  ft.  are  in  the  tubes  and 
110  sq.  ft.  in  the  firebox,  which  has  a  grate  area  19.85  sq.  ft.  The 
total  wheelbase  of  the  engines  is  29  ft.  lOVi  in.,  and  their  length 
over  buffers  is  40  ft.  9%  in.  The  side  tanks  have  a  capacity  of  1,450 
gallons  of  water.  At  90  per  cent,  of  the  boiler  pressure  the  engines 
have  a  tractive  effort  of  18,107  lbs.  Their  weight  in  working  order 
is  151,760  lbs. 

These  engines  were  all  built  from  the  designs  of  Mr.  John  G. 
Robinson,  M.  -Inst.  M.  E.,  Chief  Mechanical  and  Marine  Superin- 
tendent of  the  Great  Central,  to  whom  we  are  indebted  for  the 
illustrations  and  description. 


Tank    Locomotive   for    Suburban    Service — Great    Central    Railway    of    England. 
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Important  Changes  in    Railroad  Officers  During   1905. 


The  following  list  of  official  changes  during  the  past  year  is  not 
intended  to  be  complete,  but  to  show  the  more  important  executive 
appointments.     The  record  reflects,  as  well,  many  of  the  most  strik- 
ing happenings  in  the  railroad  history  of  the  year. 
Atchison,  Topcka  i(-  Santa  Fe. 

April — H.  U.  Mudge,  General  Manager,  resigned.     (See  Chicago, 
Rock  Island  &  Pacific.) 
— J.    E.    Hurley,    General    Superintendent   of   the    Eastern 
grand  division,  appointed   General   Manager. 
November — E.   D.   Kenna,   First   Vice-President,   resigned. 
Atlantic  Coast  Line. 

March — W.   N.   Royall,   General   Superintendent,   appointed  Gen- 
eral Manager. 
November — R.  G.  Erwin,  President,  resigned. 

— T.  M.  Emerson,  Third  Vice-President,  elected  Presi- 
dent. 
December — J.    R.   Kenly,    Fourth    Vice-President,   elected   Third 
Vice-President. 
Baltimore  tt  Ohio. 

February — C.  S.  Sims,  General  Manager,  resigned. 

— T.    Fitzgerald,    General     Superintendent,    appointed 
General  Manager. 
central  of  Georgia. 

January — T.  S.  Moise,  General   Superintendent,  appointed  Gen- 
eral Manager. 
i'eritral  Vermoyit. 

January — E.  H.  Fitzhugh,  Vice-President  and  General  Manager, 
resigned.     (See  Grand  Trunk.) 
— G.    C.   Jones,    Superintendent   of  the   Middle   division 
of  the  Grand  Trunk,  appointed  General  Manager. 
Chicago  <l  Eastern  Illinois. 

February — R.  R.  Hammond,  Second  Vice-President  and  General 
Manager,  resigned. 
— H.  I.  Miller,  General  Manager  of  the  Chiffago,  Rock 
Island  &  Pacific,  elected  Second  Vice-President  and 
General  Manager. 
Chicago,  Burlington  d-  Qiiincy. 

January — J.   M.   Gruber.   General   Superintendent  of  the  Union 
Pacific,  appointed  General  Manager  of  the  lines  east 
of  the  Missouri  river. 
Chicago  Great  Western. 

September — S.  C.  Stickney.  General  Manager,  elected  also  Sec- 
ond Vice-President. 
— L.  S.  Cass.  Assistant  to  the  General  Manager,  elected 
Third  Vice-President. 
Chicago,  Miltcaukee  d-  St.  Paul. 

September — E.  W.  McKenna,  Assistant  to  the  President,  elected 

Second  Vice-President. 
October — H.    R.    Williams.    General    Manager,    resigned.     ( See 

Pacific  Railroad.) 
November — W.   J.   Underwood,  Assistant   General    Manager,   ap- 
pointed  General   Manager. 
Chicago,  Hock  Island  d  Pacific. 

February — W.  B.  Biddle,  Freight  Traffic  Manager  of  the  Atchi- 
son. Topeka  &  Santa  Fe,  elected  Third  Vice-Presi- 
dent. 
— H.   I.   Miller,  General  Manager,  resigned.     (See  Chi- 
cago &  Eastern  Illinois.) 
April — J.  F.  Stevens,  Second  Vice-President,  resigned.  Appointed, 
in  July.  Chief  Engineer  of  the  Panama  Canal. 
— H,  U.  Mudge,  General   Manager  of  the  Atchison,  Topeka 
&  Santa  Fe,  elected  Second  Vice-President. 
June — F.   O.   Melcher,   General    Superintendent  of  the   Choctaw 
district,  appointed  General  Manager  of  the  Central 
and  Northern  districts. 
— D.  E.  Cain,  General  Superintendent  of  the  Eastern  grand 
division   of  the  A.,   T.   &   S.   F..  appointed    General 
Manager  of  the  Southwestern  and  Choctaw  districts. 
Cincinnati,  Hamilton  d  Dayton. 

May — J.   A.    Edson,   General    Manager,    resigned.     (See   Kansas 

City  Southern.) 

— R.   H.   Bowron,   Superintendent  of  the  North   and   South 

diTisions,  appointed  General  Manager  of  the  C,  H. 

&  D.  and  Chicago,  Cincinnati  &  Louisville. 

September — Eugenf     Zimmerman,     President,     resigned.     (See 

Detroit,  Toledo  &  (ronton.) 
October — F.   D.  Underwood,  President  of  the  Erie,  elected  also 
President  of  the  C,  H.  &  D.,  Pere  Marquette  and 
C,  C.  &  L. 
November — Authority    of   the   Vice-Presidents   of   the   Erie   ex- 
tended  over  the  C,   H.  &  D..  Pare  Marquette  and 
C,  C.  &  L. 
December — Judson    Harmon    appointed    Receiver   of    the   C.    H. 
&  D.  and  the  Pere  Marquette. 


Cleveland,  Akron  d  Columbus. 

February — J.  F.  Miller,  Vice-President,  retired  on  a  pension. 
Cleveland,  Cincinnati,  Chicago  t6  St.  Louis. 

January — M.    E.    Ingalls,    President,    elected    Chairman    of    the 
Board. 
— W.  H.  Newman,   President  of  the  N.  Y.  C.  &  H.  R., 

elected   President. 
— E.  V.  W.  Rossiter,  W.  C.  Brown,  John  Carstensen  and 
G.  J.  Grammer  elected  Vice-Presidents. 
Colorado  d  Southern. 

October — A.  D.  Parker,  General  Auditor,  elected  Vice-President. 
December — J.  M.  Herbert,  Vice-President  and  General  Manager, 
elected  First  Vice-President. 
— A.    D.   Parker,   Vice-President,    elected   Second   Vice- 
President,  in  charge  of  operating,  traffic  and  account- 
ing departments. 
— J.  H.  Young,  General  Superintendent,  appointed  Gen- 
eral Manager. 
Cumberland  Valley. 

September — A.  J.  Cassatt,  President  of  the  Pennsylvania,  elected 
President,  succeeding  T.  B.  Kennedy,  deceased. 
Denver  &  Rio  Grande. 

March — A.  C.  Ridgway,  General  Manager  of  the  Denver,  North- 
western &   Pacific,  appointed  General  Manager. 
Detroit,  Toledo  d-  I  ronton. 

June — G.    M.    Cumming   elected    President,    succeeding    Samuel 
Hunt,  deceased. 
— R.  K.  Smith.  Superintendent  on  the  St.  Louis,  Iron  Moun- 
tain &  Southern,  appointed  General  Manager. 
July — F.  A.   Durban   elected   President. 

— B.  S.  Warren  elected  Vice-President. 
September — F.  A.  Durban,  President,   elected  also  President  of 
the  Ann  Arbor,  succeeding  Joseph  Ramsey,  Jr.,  re- 
signed. 
November — Eugene  Zimmerman  elected  President,  succeeding  F. 

A.   Durban,  resigned. 
December — F.  A.  Durban  elected  Vice-President. 
El  Paso  d  Southwestern  Si/stem. 

May — H.  J.  Simmons,  General  Superintendent  and  Traffic  Man- 
ager, appointed  General  Manager. 
July — James  Douglas  elected  President. 
— A.  C.  James  elected  Vice-President. 
Erie. 

October — Russell    Harding,   First   Vice-President   of   the   C,    H. 

&  D.,  elected  Vice-President  of  the  Erie. 
November — Russell    Harding,   Vice-President,    resigned. 
Georgia,  Southern  d  Florida. 

June — S.  F.  Parrott,  Chairman  of  the  Southeastern  Freight  Asso- 
ciation, elected  Vice-President  and  General  Manager. 
Grand  Trunk. 

January — E.  H.  Fitzhugh.  Vice-President  and  General  Manager 
of  the  Central  Vermont,  elected  Third  Vice-Presi- 
dent, succeeding  F.  W.  Morse,  resigned.  (See  Grand 
Trunk  Pacific.) 
— F.  H.  McGuigan.  Manager,  elected  Fourth  Vice- 
President. 
Grand  Trunk  Pacific. 

January — F.  W.  Morse,  Third  Vice-President  of  the  Grand  Trunk, 
elected  Vice-President  and  General  Manager. 
Harriman  Lines. 

May — W.    B.   Scott,   General   Superintendent   of  the  Houston  t 
Texas  Central,  appointed  Assistant  Director  of  Main- 
tenance and  Operation,  succeeding  B.  A.  Worthing- 
ton.     (See  Oregon  Railroad  &  Navigation.) 
Illinois  Central. 

February — \V.    J.    Harahan,    General    Manager,    elected    Fourth 
Vice-President. 
— I.   G.   Rawn,  Assistant   General    Manager,  appointed 
General  Manager. 
Kan.sas   City   Southern. 

May — J.  A.  Edson,  General  Manager  of  the  C,  H.  &  D.,  elected 

President. 
June — William  Coughlin,  General  Superintendent  of  the  Denver 

&  Rio  Grande,  appointed  General  Manager. 
July — H.  R.  Duval  elected  Vice-President. 
Lake  Shore  d  Michigan  Southern. 

February — G.  J.  Grammer,  General  Traffic  Manager,  elected  Vice- 
President   in   charge   of  traffic   of   New   York  Cen- 
tral  Lines  west  of  Buffalo. 
Lehigh  Valley. 

September — J.   W.  Flatten,  Second  Vice-President,  resigned. 
Long  Island. 

January — W.    F.    Potter,   Vice-President    and   General   Manager, 
elected    President,  succeeding  W.   H.   Baldwin,  Jr, 
deceased. 
April — Ralph  Peters.  General  Superintendent  of  the  Southwest 
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system    of    the   Pennsylvania    Lines    West,    elected 
President,  succeeding  W.  F.  Potter,  deceased. 
Louisville  d  Nashville. 

February — W.  L.  Mapother,  Assistant  to  the  President,  elected 

First  Vice-President. 
June — W.  J.  Diclvinson,  Third  Vice-President,  resigned. 
July — A.  R.  Smith,  General  Freight  and  Passenger  Agent  of  the 
Atlanta  &  West  Point,  elected  Third  Vice-President. 
Mexican  Central. 

June — C.  R.  Hudson,   President  of  the  San  Antonio   &   Aransas 
Pass,  elected  Vice-President. 
Michigan  Central. 

January — H.  B.  Ledyard,  President,  appointed  Chairman  of  the 
Board,  succeeding  C.  M.  Depew. 
— W.  H.  Newman,  President,  and  W.  C.  Brown,  John 
Carstensen  and  C.  J.  Grammer,  Vice-Presidents  of 
the  N.  Y.  C.  &  H.  R.,  elected  to  the  same  positions 
on  the  Michigan  Central. 
Minneapolis,  St.  Paul  it  Sault  Ste.  Marie. 

August — E.    Pennington,    Second    Vice-President,    elected    First 
Vice-President,  succeeding  John  Hamilton,  deceased. 
— W.  L.  Martin,  Freight  Traffic  Manager,  elected  Second 
Vice-President. 
Mobile,  Jackson  A  Kansas  City. 

May — F.    E.    Dewey,    Vice-President    and    General    Manager,    re- 
signed. 
— A.  McDonald  elected  Vice-President. 
— T.   P.   Whittelsey   appointed   General   Manager. 
September — A.  McDonald,  Vice-President,  resigned. 
— G.  J.  Kobush  elected  Vice-President. 
National  of  Mexico. 

April — J.  G.  Metcalfe,  First  Vice-President,  resigned. 
— J.  S.  MacKie.  Second  Vice-President,  resigned. 
— D.  P.  Bennett,  Assistant  to  the  President,  elected  Vice- 
President,  with  duties  of  former  Vice-Presidencies. 
X0W  York  Central  it  Hudson  River. 

February^ — N.   Guilforl,  Traffic  Manager,  elected   Vice-President 
in  charge  of  traffic  of  New  York  Centi-al  Lines  east 
of  Buffalo. 
Norfolk  &  Western. 

February — W.   G.   Mai-dowell,   Treasurer,   elected   Vii-e-Presideiit. 
Northern  Pacific. 

June — C.  M.  Levey,  Assistant  to  the  President,  elected  Third  Vice- 
President. 
August — J.    N.    Hill    elected    Vice-President,    succeeding    D.    S. 
Lamont,  deceased. 
Oregon  Railroad  it  Navigation. 

February — B.  A.  Worthington,  Assistant  Director  of  Maintenance 
and    Operation   of   the    Harriman    Lines,   appointed 
General  Manager  of  the  O.  R.  R.  &  N.  and  Southern 
Pacific   lines   in   Oregon,   succeeding   E.    E.   Calvin. 
(See  Southern  Pacific.) 
April — B.  A.  Worthington,   General   Manager,  elected  also  Vice- 
President. 
May — B.  A.   Worthington,   Vice-President,   resigned.      (See   Wab- 
ash-Pittsburg Terminal.) 
June — J,  P.  O'Brien,  General  Superintendent,  appointed  General 
Manager  of  the  0.  R.  R.  &  N.  and  Southern  Pacific 
lines  in  Oregon,  Washington  and  Idaho. 
July — J.   P.   O'Brien   elected   also  Vice-President. 
Pacific  Railroad. 

October — H.  R.  Williams,  General  Manager  of  the  Chicago,  Mil- 
waukee &  St.  Paul,  elected  President. 
Panama. 

April — T.    P.    Shonts,    President   and    General    Manager   of    the 
Toledo,  St.  Louis  &  Western,  elected  also  President. 
— J.     F.     Wallace     elected     Vice-President     and     General 
Manager. 
July — J.   F.   Stevens  appointed  General   Manager,   succeeding  J. 
F.  Wallace,  resigned. 
Pennsylvania. 

October — Samuel  Rea,  Fourth  Vice-President,  elected  Third  Vice- 
President,  succeeding  S.  M.  Prevost,  deceased. 
— J.    B.    Thayer,    Fifth    Vice-President    elected    Fourth 

Vice-President. 
— H.    Tatnall,    Sixth    Vice-President,    elected    Fifth    Vice- 
President. 
Richmond,  Fredericksburg  A  Futomac. 

May — W.  J.  Leake  elected  Presidenl.  succeeding  E.  T.  D.  Myers, 
deceased. 
San  Antonio  d-  Aransas  Pass. 

June — C.  R.  Hudson,  President,  resigned.  (See  Mexican  Central.) 
San  Pedro,  Los  Angeles  if  Salt  Lake. 

March — R.  C.  Kerens,  First  Vice-President,  resigned. 

— W.   H.   Bancroft,   Vice-President  and    General   Manager 


of  the  Oregon   Short  Line,  elected  also  First  Vice- 
President  of  the  S.  P.,  L.  A.  &  S.  L. 
Southern. 

March — C.    H.   Ackert,   General   Manager,   elected   Fourth   Vice- 
President. 
— T.  C.  Powell,  Freight  Traffic  Manager,  elected  Fifth  Vice- 
President. 
— H.  B.  Spencer,  General  Manager  of  the  St.  Louis-Louis- 
ville lines,  appointed  General  Manager. 
Southern  Pacific. 

February — E.  E.  Calvin,  Vice-President  and  General  Manager  of 
the    Oregon    Railroad    &   Navigation,    elected    Vice- 
President  and  General  Manager. 
Tidewater. 

May — R.  Du  Puy,  Vice-President  and  General  Manager  of  the  St. 
Joseph  &  Grand  Island,  appointed  General  Manager. 
Toledo,  St.  Louis  d  Westeni. 

March — G.    H.    Ross,    General    Traffic    Manager,    elected    Second 
Vice-President. 
Union  Pacific. 

April — A.    L.    Mohler,   General   Manager   of   the   Lines   East   of 
Green  River,  elected  Vice-President. 
Wabash. 

April — F.   A.   Delano,   late  General   Manager  of  the  Burlington 
lines  east  of  the  Missouri  river,  elected  First  Vice- 
President. 
— Henry   Miller,    General    Superintendent  of  the   Chicago, 
Burlington  &  Quincy,  appointed  General  Manager. 
October — F.  A.  Delano,   First   Vice-President,  elected   President, 
succeeding  Joseph  Ramsey,  Jr. 
— A.  C.  Bird,  Vice-President,  resigned. 
— B.  B.  Pryor,  Assistant  to  the  President,  elected  Fourth 
Vice-President. 
Wabash-Pittsburg  Terminal  and  Wheeling  d-  Lake  Erie. 
April — Joseph  Ramsey,  Jr.,  President,  resigned. 

— F.  A.  Delano  elected  President. 
May — B.  A.  Worthington,  Vice-President  and  General  Manager 
of  the  O,  R.  R.  &  N.,  elected  Vice-President,  succeed- 
ing J.  W.  Patterson,  resigned. 
September — R.  Blickensderfer,  General  Manager,  resigned. 
October — B.  A.  Worthington,  Vice-President,  also  appointed  Gen- 
eral Manager. 
Western  Maryland. — 

November — A.    Robertson,    General    Manager    of    the    Terminal 
Railroad  Association  of  St.   Louis,  appointed  Gen- 
eral Manager  of  the  W.   M.  and  the  West  Virginia 
Central  &  Pittsburg. 
Westey-n  Pacific. 

June — W.  J.   Barnett,   President,  resigned. 

— E.   T.   Jeffery,    President   of   the   Denver  &   Rio   Grande, 

elected  also  President  of  the  Western  Pacific. 
— W.   J.   Barnett,  J.   White  and  V.   G.   Bogue  elected  Vice- 
Presidents. 


Washington  Correspondence. 


Washi.n'gto.n.  Dec.  26. — When  Congress  reassembles  next  weeK  It 
is  expected  that  there  will  be  important  developments  in  both  houses 
in  connection  with  proposed  railroad  legislation.  Representative 
Hepburn,  Chairman  of  the  House  Committee  on  Interstate  and 
Foreign  Commerce,  is  at  work  on  a  bill  which  will  probably  be  in- 
troduced soon  after  the  recess  and  will  be  made  the  basis  of  the 
measure  that  is  to  be  reported  from  his  committee.  Mr.  Hepburn 
has  had  little  to  say  about  his  bill,  but  it  is  expected  that  it  will 
follow  the  recommendation  of  the  President  as  to  giving  the  Inter- 
state Commerce  Commission  authority  to  prescribe  maximum  rates. 
There  is  some  curiosity  to  know  just  what  provisions  for  judicial 
review  Mr.  Hepburn  will  incorporate  in  his  bill,  for  he  has  always 
held  that  there  should  be  opportunity  for  review  prior  to  a  rate 
fixed  by  the  Commission  being  put  into  effect.  His  bill  of  the  last 
session  provided  for  such  judicial  review,  and  it  was  with  great 
reluctance  that  he  agreed  to  the  Bsch-Townsend  bill.  He  did  so 
and  reported  that  bill  to  the  House  only  when  it  became  apparent 
that  he  would  be  outvoted  in  the  committee  if  he  insisted  on  forc- 
ing a  vote  on  his  own  bill.  It  is  probable  that  the  bill  he  will 
introduce  will  provide  for  the  rate  fixed  by  the  Commission  going 
into  effect  prior  to  review,  as,  in  view  of  the  President's  position 
on  that  point,  it  is  not  probable  that  a  bill  providing  for  prior 
review  can   be  reported  from  the  House  Committee. 

When  the  Senate  Committee  meets  again  efforts  will  be  made 
to  expedite  an  agreement  on  a  report  to  the  Senate.  The  fact  that 
the  resolution  under  which  the  Senate  Committee  sat  during  the 
recess  provided  that  it  should  report  to  the  Senate  within  10  days 
after  the  beginning  of  the  session  has  been  generally  lost  sight 
of.     More   than    10   days  had   expired   before   the   beginning  of  the 
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recess,  but  the  committee  had  made  no  serious  effort  to  agree  upon 
a  report.  It  would  have  been  impossible  for  the  committee  to 
have  agreed  within  the  time  fixed  by  the  resolution,  for  there  are 
scarcely  two  members  of  the  committee  whp  would  agree  upon  all 
the  details  of  a  bill.  There  are  so  many  differences  of  opinion 
that  it  will  doubtless  take  several  weeks  and  a  series  of  com- 
promises to  secure  the  support  of  a  majority  of  the  committee  for 
any  bill,  and  when  a  majority  report  has  been  agreed  upon  it  is 
probable  that  there  will   be  at  least  two  minority  reports. 

One  of  the  difficulties  in  the  way  of  an  early  report  from  the 
Senate  Committee  will  be  encountered  in  the  effort  that  the  Repub- 
lican members  of  the  committee  will  make  to  secure  enough  votes 
on  their  own  side  of  the  committee  to  report  a  bill.  It  is  apparent 
that  it  will  be  very  difficult,  tor  instance,  for  Senator  Foraker  and 
Senator  DoUiver  to  find  any  com.mon  ground  on  which  both  can 
stand.  It  is  possible  that,  rather  than  form  a  combination  with 
the  Democratic  members  of  the  committee,  the  Republican  advo- 
cates of  giving  the  Commission  authority  to  fix  rates  may  ulti- 
mately unite  on  the  Elkins  proposition,  but  Senator  Foraker  and 
possibly  one  or  two  others  may  be  expected  to  stand  out  against 
this  compromise  as  long  as  there  is  any  hope  of  defeating  it  with- 
out hopelessly  dividing  the  party.  It  is  even  possible  that  Senator 
Foraker  might  go  so  far  as  to  stand  out  against  all  of  the  other 
Republican  members  of  the  committee,  for  he  believes  that  the 
proposition  to  give  this  power  to  the  Commission  is  nothing  short 
of  revolutionary. 

No  positive  predictions  as  to  how  the  Democratic  members  of 
the  committee  will  vote  can  yet  be  made.  Senator  McLaurin,  of 
Mississippi,  for  instance,  is  reluctant  to  give  the  executive  depart- 


Winnipeg  Shops  of  the  Canadian    Pacific. 


Within  the  last  three  years  the  Canadian  Pacific  has  built  twO' 
large  and  modern  car  and  locomotive  repair  shops,  the  Angus  shops- 
at  Montreal  and  the  Winnipeg  shops  at  Winnipeg,  Manitoba.  The 
Montreal  shops  take  care  of  the  heavy  repair  work  on  the  eastern 
divisions  and  some  locomotive  and  car  building  is  done  there.  The 
Winnipeg  shops  are  for  repair  work  only  and  handle  the  motive 
power  and  rolling  stock  on  the  western  lines.  The  shop  tract  in- 
cludes about  160  acres  and  is  21,2  miles  west  of  the  passenger  station 
on  the  main  line.  A  complete  local  fire  alarm  system  connects  with 
the  power  house  and  the  city  fire  alarm  system.  There  are  about 
12  miles  of  tracks,  four  miles  of  water  pipes  and  about  two  miles 
of  drains  in  and  around  the  buildings,  the  egg-shaped  main  drain 
being  of  concrete,  3  ft.  6  in.  by  2  ft.  4  in.  All  the  shop  buildings 
are  laid  out  with  a  view  to  future  extensions  without  disturbing  the 
existing  plant. 

The  buildings  are  of  native  brick  on  concrete  foundations.  They 
are  of  "mill  construction,"  and  are  equipped  with  fire  sprinklers 
throughout.  They  are  heated  with  the  Sturtevant  hot  blast  sys- 
tem, by  exhaust  steam  from  the  power  house.  All  the  shops  have 
outside  lean-to  buildings  for  lavatories  and  fan-houses. 

Water  for  power  and  shop  purposes  is  pumped  from  the  Red 
river,  about  three  miles  east  of  the  shops,  through  an  8in.  pipe, 
into  a  500,000-gallon  reservoir,  and  from  there  into  an  elevated  125,- 
000-gallon  tank,  130  ft.  high.  Drinking  water  is  pumped  from  a 
5-in.  artesian  well,  near  the  power  house,  into  an  elevated  10,000- 
gallon  tank. 

Power  Hovse. — The   power   house   is   12.5    ft.    by   101   ft.,   and   is 
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ment  of  the  government  the  power  over  transportation  and  com- 
merce proposed  by  the  advocates  of  commission-made  rates,  but 
there  are  one  or  two  rate  situations  in  Mississippi  that  seem  to 
him  to  involve  undue  discriminations  against  certain  localities, 
and  he  is  disposed  to  give  to  the  Commission  the  power  to  fix 
rates  if  he  can  be  satisfied  that  it  would  lead  to  the  correction  of 
what  he  believes  to  be  discrimination  against  non-competitive  points. 
Senator  Foster,  of  Louisiana,  is  another  uncertain  quantity  on  the 
Democratic  side.  Many  of  the  business  men  of  New  Orleans  are 
of  the  opinion  that  their  city  could  not  hope  to  fare  so  well  under 
commission  made  rates  as  it  does  with  the  railroads  free  to  make 
import  and  export  rates  through  their  port  so  as  to  attract  trade 
to  it  that  might  go  to  the  Atlantic  ports  under  a  system  of  rate- 
making  by  the  Commission  that  would  be  based  largely  on  con- 
siderations of  distance,  and  these  men  have  not  hesitated  to  im- 
press their  views  on  Senator  Foster.  Senator  Carmack,  of  Tennes- 
see, is  generally  counted  among  the  advocates  of  giving  the  Com- 
mission authority  to  make  rates,  but  he  is  receiving  many  protests 
against  this  legislation  from  his  home  city  of  Memphis  and  from 
other  points  in  Tennessee.  Senator  Tillman,  of  South  Carolina,  has 
already  defined  his  position  by  introducing  a  bill  proposing  to  em- 
power the  Commission  to  make  maximum  rates.  Senator  Newlands, 
of  Nevada,  the  remaining  Democrat,  has  a  scheme  of  his  own  for  the 
national  incorporation  of  railroads  and  their  management  under 
governmental  control,  and  he  may  decide  not  to  support  any  plan 
advocated  by  other  members  of  the  committee  and  submit  a  minority 
report  to  the  Senate  advocating  his  own  bill.  Whatever  may  be 
the  final  result,  the  present  outlook  is  for  divisions  on  both  sides 
of  the  committee. 


equipped  with  five  250-h.p.  Babcock  &  Wilcox  boilers,  two  fire  pumps, 
and  two  pumps  for  power  and  shop  purposes  of  a  capacity  of  1,000 
gallons  per  minute  each,  two  500-k.w.  units  driven  by  simple,  non- 
condensing,  open  type  engines,  and  a  50-k.w.  unit  for  night  service. 
The  exhaust  steam  from  the  engines  is  used  for  heating  the  shops, 
in  connection  with  the  Sturtevant  system,  at  5  lbs.  pressure,  the 
condensed  water  being  pumped  back  to  the  boiler  feed  hot  well. 
The  engine  room  has  a  lb-ton.  hand-power,  chain  sprocket,  traveling 
crane  of  46-ft.  span  and  25-ft.  lift. 

Locomotive  and  Machine  Shop. — This  building  is  164  ft.  by  792  ft. 
and  has  a  capacity  for  making  general  repairs  to  25  locomotives- 
a  month.  It  is  completely  equipped  with  modern  machinery  for  gen- 
eral repair  work.  A  rivetting  tower  at  one  end  has  a  20-ton  rivet- 
ting  crane  and  5-ton  auxiliary  hoist.  There  are  two  7io-ton  and 
one  20-ton,  three-motor  electric  traveling  cranes,  each  of  56-tt.  span 
and  27-ft.  lift,  traveling  the  whole  length  of  the  shop  over  the  middle 
bay.  Two  50-ton  trolleys  are  used  for  stripping  the  locomotives. 
A  transfer  table  52  ft.  wide  and  4-tO  ft.  long  in  the  center  bay 
of  the  shop  is  used  for  placing  locomotives  on  the  pits.  A  70-ft. 
turntable  is  placed  just  outside  the  main  shop  entrance.  Eight 
longitudinal  tracks  at  the  east  end  are  used  for  light  repairs  to 
locomotives,  six  of  the  tracks  having  pits  connecting  with  a  drop 
pit.  All  machines  are  motor-driven,  the  large  machines  individually, 
and  the  small  ones  with  group  drive.  All  the  machines  are  served 
by  narrow  gage  tracks  in  conjunction  with  jib  cranes  which  are 
provided  for  all  machines  handling  work  requiring  heavy  lifting. 
Tender  and  boiler  work  is  done  on  the  north  side  of  the  locomotive 
shop;  the  erecting  pits  are  on  the  south  side  and  across  the  east  end. 

Blacksmith   Shop.— The  blacksmith   shop   is   216  It.   by   100   ft. 
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It  has  32  fires  and  1-i  oil  furnaces,  and  is  equipped  witli  11  jib 
cranes  with  a  capacity  of  from  one  to  three  tons  each,  one  1.200-lh. 
single  frame  hammer,  one  700-lb.  single  frame  hammer,  one  3,000-lb. 
double  frame  hammer,  and  one  3,300-lb.  single  frame  hammer,  and 
several  150-lb.  and  250-lb.  automatic  hammers.  This  shop  also  has 
cold  sawing  machines,  punches,  shears  and  bull-dozers,  all  motor 
driven  and  served  by  narrow  gage  tracks.  All  forges  are  fitted 
with  the  Sturtevant  blast  system  and  a  separate  system  for  exhaust. 

Foundry. — The  foundry  is  120  ft.  by  90  ft.  and  has  a  capacity 
of  12  tons  of  castings  per  day.  It  is  equipped  with  a  three-motor. 
7Vj-ton  traveling  crane  of  38-ft.  span  and  20-ft.  lift;  a  5-ton  jib 
crane  with  a  5-h.p.  motor  and  controller,  a  40-in.  cupola  with  a 
No.  8  Sturtevant  pressure  blower  run  by  a  30-h.p.  A.  C.  motor, 
and  one  two  and  one  five-ton  spur  geared  crane  ladles.  There  are 
two  core  ovens,  one  9  ft.  by  Iti  ft.  and  the  other  7  ft.  G  in.  by  9  ft.. 
and  one  grinder  and  two  tumblers  run  by  a  10-h.p.  motor.  The 
brass  foundry  is  equipped  with  a  one-ton  traveling  crane,  four  fur- 
naces, one  tumbler  and  grinder.  A  two-ton  pneumatic  elevator. 
16-ft.  lift,  runs  from  the  ground  to  the  charging  floor  of  the  cupola. 
Provision  is  also  made  in  the  foundry  for  a  second  cupola  which  is 
to  he  removed  from  the  old  shops. 

Passenger  Car  Shop. — This  shop  is  240  ft.  by  100  ft.  and  has 
a  capacity,  for  general  repairs,  of  about  25  cars  a  month.  The  uphol- 
stering work  is  done  on  the  gallery  on  the  east  side  of  the  shop. 
An  outside  transfer  lable  70  ft,  wide  and  450  ft.  long  serves  this  shop 
and  the  freight  car  shop. 

Freight  Car  Shop.— This  building  is  312  ft.  by  100  ft.  and  has 
a  capacity,  for  general  repairs  (including  rebuilding)  of  about  70 
cars  per  month.  The  repair  yards,  at  the  east  end  of  the  shops, 
have  a  capacity,  for  light  repairs,  of  150  cars  a  day. 

Dry  Kiln. — This  building  is  a  Morton  moist  air  down  draft  kiln. 
It  has  two  compartments,  each  85  ft.  by  19  ft.,  and  has  a  capacity 
of  four  cars  of  lumber. 

Plaiiiiip  Mill.— The  mill  building  is  216  ft.  by  100  ft.,  and  is 
equipped  with  machinery  for  manufacturing  all  material  for  repairs 
to  freight  and  passenger  cars  on  the  divisions  between  Fort  William 
and  Calgary.  All  the  machines  are  individually  driven  by  motors. 
The  machines  are  equipped  with  a  shaving  exhaust  system,  which 
carries  all  shavings  from  each  machine  to  a  tower  near  the  power 
house,  and  from  there  direct  to  the  boilers,  where  they  are  burned. 

General  Stores  and  Oflices. — This  building  is  252  ft.  by  85  ft., 
two  stories  high.  The  general  offices  for  the  shops  are  at  the  west 
end  of  the  building,  and  are  three  stories  high.  The  stores  building 
is  fitted  with  suitable  shelving,  cupboards  and  bins  sufficient  for 
storing  all  supplies  for  the  western  lines,  from  Fort  William  to 
Vancouver,  including  branches.  It  is  also  provided  with  a  two-ton 
hydro-pneumatic  elevator,  and  a  narrow  gage  system  of  tracks  con- 
nects the  building  with  all  shops.  A  platform  4  ft.  high  runs  all 
around  the  building.  10  ft.  wide  on  the  north  and  south  sides,  70  ft. 
wide  on  the  west  end,  and  200  ft.  at  the  east  end  for  receiving, 
storing  and  shipping  supplies. 


An    English    Engineer's  Opinion  on   the    Panama   Canal. 


Mr.  L.  F.  Vernon-Harcourt,  a  well-known  Euglish  engineer,  who 
has  had  much  professional  experience  in  work  on  the  Mississippi 
river,  has  made  a  statement  of  his  views  on  the  kind  of  canal  which 
should  be  built  at  Panama.  This  expression  of  opinion,  however, 
is  made  subject  to  more  complete  information  of  the  circumstances 
of  the  case,  known  as  yet  only  to  those  acquainted  with  the  findings 
of  the  Advisory  Board  of  Engineers. 

Mr.  Vernon-Harcourt'.s  statement,  quoted  from  the  European 
edition  of  the  .\'eu-  York  Herald,  is  as  follows: 

"It  is  obvious  that  a  canal  with  locks  as  proposed  by  the  Istii- 
raian  Canal  Commission  of  1SS9-1901.  could  be  completed  much 
sooner  and  at  considerably  smaller  cost  than  a  sea  level  canal,  on  ac- 
count of  the  excavation  for  a  lock  canal  being  much  less  in  the  deep 
Culebra  cut  and  also  along  the  whole  length  of  the  proposed  summit 
level,  and  particularly  in  view  of  the  difficulty  of  obtaining  adequate 
and  efficient  labor  at  the  isthmus.  In  the  circumstances,  however, 
that  the  United  States  government  has  undertaken  the  construc- 
tion of  the  canal  these  considerations  are  of  much  less  importance 
than  for  a  private  company,  in  which  case  early  completion  and 
moderate  capital  expenditure  are  most  essential,  provided  permanent 
advantages  are  secured  fairly  commensurate  with  the  delay  in  com- 
pletion,  and  the  enhanced   expenditure  in  a   tide  level  canal. 

"It  appears  to  me,  so  far  as  the  information  at  my  disposal 
goes,  that  the  choice  between  a  lock  canal  and  a  sfa  level  canal. 
with  a  tidal  lock  at  Miraflores.  which  is  essential,  depends  upon 
the  possibility  of  constructing  a  dam  at  Bohio  in  a  sound  foundation, 
as  proposed  by  the  Canal  Commission  of  1899-1901.  so  as  to  obtain 
lake  navigation  for  a  considerable  portion  of  the  summit  reach  of 
the  canal,  and  to  the  extent  to  which  the  Chagres  river  might 
prove  a  permanent  menace  to  the  security  of  the  sea  level  canal, 
with  the  greater  speed  practicable  along  Bohio  Lake  compensating 
in  a  great  measure  for  the  delay  at  locks.  With  more  complete 
security  against  the  incursion  of  thp  floods  of  the  Chagres  river,  a 


canal  with  locks  would  seem  preferal)le  to  a  sea  level  canal,  espe- 
cially as  any  future  enlargements  and  deepening  for  the 
increased  dimensions  of  vessels  would  involve  much  less 
excavation  with  a  lock  canal  than  with  a  sea  level  canal. 
On  the  contrary,  if  the  Bohio  dam  is  impracticable  at  any  reasonable 
cost,  owing  to  the  great  depth  to  which  the  foundation  would  have 
to  be  carried  to  reach  a  sufficiently  sound  stratum,  as  has  been 
recently  stated,  and  if  the  floods  of  the  Chagres  river  cannot  be 
perfectly  controlled  by  a  dam  at  Gamboa  at  a  reasonable  cost,  then 
a  sea  level  cana!  should  have  the  preference  on  account  of  the 
greater  facility  it  would  afford  for  the  passage  of  vessels  across 
the  isthmus. 

"M.  Bunau-Varilla's  alternative  scheme  does  not  appear  to  he 
acceptable,  for  these  reasons:  It  is  quite  true  that  dredging  soft  soil 
and  transporting  soft  soil  or  blasted  rock  by  water  is  cheaper  than 
excavating  soft  soil  and  land  transport,  and  a  good  deal  of  the 
original  excavation  for  the  Suez  Canal  was  effected  in  hollows 
flooded  by  water  from  a  fresh  water  canal,  the  water  being  gradu- 
ally lowered  as  the  dredging  proceeded.  It  remains,  however,  to  be 
proved  that  breaking  up  rock  by  Lobnitza  rock  cutting  saws  is 
cheaper  than  ordinary  blasting  of  rock  out  of  water,  and  it  is  far 
more  troublesome  to  complete  the  enlargement  of  the  waterway 
after  it  is  opened  without  impeding  traffic  than  by  straightforward 
dredging  for  forming  a  canal,  while  the  modification  proposed  in 
the  water  level  of  the  existing  waterway  forming  such  a  great  high- 
way for  shipping  would  be  attended  by  very  great  difficulty.  A 
fatal  objection,  mor-eover,  to  the  economy  and  rapidity  of  execution 
of  M.  Bunau-Varilla's  scheme  is  that  he  could  not  in  future  enlarge 
the  upper,  part  of  the  deep  cutting  by  dredging  which  would  he 
required  for  a  sea  level  canal,  and  if  the  work  is  to  be  done  by 
dredging  it  would  be  necessary  to  carry  out  the  upper  part  of  the 
cutting  to  the  full  width  at  once.  Clearly,  to  attempt  the  execution 
of  M.  Bunau-Varilla's  project  is  not  to  be  recommended,  and  the 
choice  lies  between  a  canal  with  locks,  if  the  Bohio  dam  is  feasible — 
and  there  is  not  any  doubt  as  to  preventing  with  certainty  the  in- 
cursion of  the  Chagres  floods  into  a  low  level  canal — and  a  sea 
level  canal  with  a  tidal  lock  on  the  Panama  site." 


Report  of   New   South    Wales   Delegates. 


An  elaborate  and  interesting  report  has  been  submitted  to  the 
New  South  Wales  Government  Railway  Commissioners  by  Jame^ 
Fraser.  M.  J.  C.  E..  Engineer-in-Chief,  and  H.  McLachlan.  Secre- 
tar.v  to  the  Commissioners,  regarding  their  recent  visit  to  the  United 
States  as  delegates  to  the  Railway  Congress.  Part  of  this  report 
is  printed  herewith. 

As  regards  electric  traction,  the  report  says:  "On  the  Balti- 
more &  Ohio  lines  at  Baltimore  the  motors  for  hauling  passenger 
trains  (with  the  loiomotive  dead  I  weigh  95  tons  on  four  axles, 
or  23%  tons  per  axle,  all  traction  weight,  and  those  for  freight 
work  each  SO  tons  on  four  axles.  Two  of  these  latter  can,  how- 
ever, be  coupled  together  and  work  as  one  unit,  with  an  adhesive 
weight  of  160  tons.  These  two  motors  working  coupled  lift  a  load 
of  2,000  tons  gross  on  a  grade  of  l^;.  per  cent.,  or  1  in  66,  and 
are  in  respect  of  load  hauled  the  most  powerful  engines  at  present 
existing. 

"It  is  not  claimed  that  the  work  is  done  economically:  in  fact, 
the  reverse  is  the  case,  as  the  General  Superintendent  of  Motiye 
Power  of  the  company  informed  us  that  the  cost  per  ton-mile  is 
more  than  twice  as  great  as  with  steam  power.  However,  very 
heavy  loads  are  taken  through  the  center  of  the  city  without  smoke. 
and  through  long  tunnels  where  only  small  loads  would  be  pos- 
sible owing  to  the  fumes  were  steam  locomotives  used." 

After  going  into  some  details  regarding  the  New  York  Central 
electrification  project,  the  report  says:  "Apart  from  the  American 
systems  described,  which  were  or  are  about  to  be  installed  on 
account  of  exceptional  circumstances  and  not  as  a  means  of  eco- 
nomical working,  the  modification  of  the  Liverpool  &  Southport 
in  England  is  perhaps  the  most  important,  and  we  might  mention 
as  a  preface  to  our  remarks  on  this  system,  that  in  conversation 
with  Mr.  Aspinall.  General  Manager  of  the  Lancashire  &  York- 
shire Company,  of  whose  system  the  section  mentioned  forms  part, 
he  expressed  himself  as  unfavorable  to  the  modification,  stating 
that  working  cost  was  very  greatly  increased  and  the  only  mate- 
rial advantage  is  the  slight  addition  that  can  be  made  to  the  number 
of  trains  worked,  and  on  that  account  an  increase  in  receipts. 
During  12  months  working  it  was  shown  that,  while  receipts  in- 
creased, electric  operation  was  more  expensive  than  steam,  the 
principal  increase  being  in  coal  consumption.  The  cost  of  elec- 
tric installation  was  £20.000  per  mile,  equal  to  about  three  and 
a  half  times  the  installation  of  a  steam  locomotive  sei'vice.  The 
Liverpool  &  Southport  line  is  operated  by  direct  current. 

"The  present  adoption  by  our  state  of  any  system  of  electrical 
working  of  railroads  does  not  appear  desirable.  First  cost  and 
operation  of  direct  current  through  a  third  rail  both  being  high, 
and  as  there  is  practical  certainty  of  successful  operation  of  the 
single-phase    alternating    current,    we    should,    we   think,    wait   the 
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result  of  further  experiments  and  experience  in  older  countries  iu 
this  system  before  making  any  movement  of  our  own." 

On  the  rail  motor  question  the  New  South  Wale.s  engineers 
say:  "On  the  London  &  Southwestern  (England),  the  latest  form 
of  motor  car  embraces  the  ordinary  type  of  railroad  locomotive 
boiler  and  engine  on  a  small  scale,  and  it  is  contended  it  gives 
better  results  than  the  vertical  form.  In  regard  to  the  cost  of 
working  the  figures  given  struck  us  as  abnormally  low.  coming 
down  on  a  month's  average  ( Bishop  Waltham  branch )  to  as  little 
as  3  pence  per  mile  (locomotive  service),  covering  driver,  cleaner, 
coal,  oil  and  water;  and  the  Great  Western  Railway,  which  has 
a  large  number  of  motors,  about  70 — rail  and  road — at  work,  gives 
the  average  cost  of  working,  including  interest  and  depreciation 
at  7%  pence  per  car  mile  (rail  motors').  This  figure  supports  the 
view  that  the  locomotive  type  boiler  is  the  more  economical.  It 
is  claimed  l)y  those  who  have  had  to  operate  them  that  the  success 
of  the  cars  has  demonstrated  their  utility  in  enabling  increased 
facility  for  travel  and  stimulating  business.  'We  suggest  that  they 
are  well  worthy  of  being  considered  in  connection  with  a  num- 
ber of  services  on  our  line.  There  appears  to  be  a  future  before 
the  'rail  motor,'  and  both  at  the  Congress  and  in  England  we 
were  impressed  'svith  the  attention  which  is  being  given  to  the 
matter  and  the  number  of  vehicles  which  are  being  put  into  serv- 
ice.  In  some  cases,  on  branch  lines  with  limited  traffic,  they  are 
doing  the  whole  of  the  passenger  business,  and  their  low  cost 
of  running  enables  services  to  be  given  to  the  convenience  of  local 
residents,  which  would  not  be  economically  possible  with  the  ordi- 
nary locomotive.  In  connection  with  the  Great  Western,  which 
had  carried  3.000,000  passengers  in  IS  months,  it  is  claimed  that 
their  operation  has  been  profitable — cost  7.3.5  pence,  earnings  9.91 
pence  per  car  mile. " 

Regarding  the  Mallet  articulated  locomotive  at  work  on  the 
B.  &  0.  heavy  gradients,  the  report  says:  "This  locomotive  lifts 
in  a  grade  of  1  in  100  a  train  of  a  gross  weight  of  2,200  tons.  The 
following  data  was  obtained  by  us  as  to  coal  consumption:  Length 
of  heavy  section  operated.  14. S  miles;  grade  1-100.  6. .5  miles;  grade 
1-200  to  1-500.  8.3  miles:  maximum  curvature.  9  deg.;  average 
atmospheric  temperature,  17  deg.;  average  feed  water  temperature, 
35  deg.;  pounds  of  coal  consumed  per  square  foot  of  grate  used 
per  hour.  liO;  pounds  of  coal  consumed  per  mile  run,  .584;  pounds 
of  coal  consumed  per  1.000  ton-miles.  308.5;  average  boiler  pres- 
sure. 218;  pounds  of  water  evaporated  per  pound  of  coal,  5.4.  The 
engine  was  operated  by  one  engineer  and  one  fireman  on  this 
work,  and  judging  from  the  results  obtained  it  would  seem  a 
desirable  type  of  engine  lo  employ  on  our  heavy  gradients,  where, 
on  account  of  tunnel  or  other  causes,  an  assistant  engineer  can- 
not at  present  be  used:  in  fact,  engines  of  this  type  might  prob- 
ably be  used  with  advantage  on  all  heavy  sections,  as  the  axle- 
load  could  be  greater  than  with  existing  heav.v  engines,  while  the 
division  of  the  engine  into  two  sets  of  drivers  would  enable  it 
to  take  our  sharp  curves  easil.v.  as  on  the  9  deg.  curve  the  flange 
wear  has  been  trivial,  but  that  may  to  some  extent  be  due  to  the 
elastic  bar  frames  used." 

Continuing  the  report  says:  "The  permanent- way  accessories, 
switches,  crossings,  etc..  .are  in  many  cases  bad  on  American  and 
Canadian  roads,  as  in  both  stub  switches  are  largely  used,  but 
the  best  American  switches  and  crossings  leave  little  room  for 
improvement.  These  latter  are  very  similar  to  what  we  have  used 
during  the  past  ten  years,  except  that  in  the  case  of  switches, 
the  4-ft.  rods  are  stiffer  and  riveted  to  the  switch  instead  of  pass- 
ing through  the  webs,  as  is  done  in  our  state.  The  American  prac- 
tice is  in  this  respect  the  better,  and  they  have  made  larger  use 
of  'spring-frogs'  and  switches  in  lieu  of  crossings  than  has  been 
done  in  any  other  country.  We  have  done  something  in  this 
respect,  but  might  with  advantage  follow  more  extensively  American 
practice.  We  saw  nowhere  any  improved  tools  for  permanent-way 
or  bridge  work,  but  Fairbanks.  Morse  &  Company  had  at  Washing- 
ton a  good  exhibit  of  motor  trolleys,  the  use  of  which  might,  by 
moving  men  speedily  from  place  to  place,  permit  of  some  reduction 
of  the  maintenance  gangs  on  some   sections  of  our  system. 

"Of  machines  for  ways  and  works  we  saw  some,  the  intro- 
duction of  which  should  prove  of  advantage,  and  of  new  machines 
special  mention  might  be  made  of  the  high-speed  sensitive  drills 
exhibited  by  Hill,  Clarke  &  Company,  at  Washington,  one  of 
which  we  purchased  while  in  America.  These  machines  run  at 
practically  the  same  speed  as  wood  tools;  and  we  have  since  learned 
that  many  machines  of  a  similar  type  are  in  use  in  Germany, 
where  punc'ned  and  reamed  work  in  bridge  construction  has  been 
abandoned  for  all  drilled,  and  high-speed  machines  doing  the  work 
in  less  time  than  when  two  operations  were  made.  These  machines 
should  be  serviceable  for  much  of  the  work  done  in  our  permanent- 
way  shops.  Of  air  tools  there  were  very  good  exhibits  at  Wash- 
ington, but  that  placed  by  the  Rand  Drill  Company  was  distinctly 
the  best.  No  special  improvement  has  been  made  in  pneumatic 
drills  or  hammers,  but  two  good  types  of  hoists  were  shown — one 
by  the  Rand  Drill  &  Pneumatic  Tool  Company  and  the  other  by 
the  General  Electric  Company.     The  former  a  pneumatic  machine, 


with  a  small  cylinder  and  spiral  barrel  to  carry  an  endless  wire 
rope,  similar  in  design  to  a  small  steam  hoist,  was  compact,  and 
a  more  serviceable  machine  in  many  ways  than  the  straight  air 
hoists  which  we  have  now  in  use.  The  latter  are  very  similar, 
made  by  the  Sprague  Company,  and  are  worked  electrically. 

"Of  tools  for  the  manufacture  of  switches  and  crossings  we 
saw  nothing  novel  except  those  in  use  in  planing  machines  in  the 
Ramapo  Iron  Works  at  Niagara  Falls.  The  planing  machines  carry 
double  tool  boxes,  but  the  tools  themselves,  made  from  self-harden- 
ing steel,  have  broad,  chisel-shaped  cutting  edges,  and  the  top,  bot- 
tom and  sides  are  taken  off  practically  to  full  depth  or  width.  This 
form  of  tool  will  be  adopted  with  much  advantage  in  our  own 
shops,  a.s  the  work  can  be  done  much  more  speedily  and  cheaply. 

"Of  bridge  shops  we  inspected  only  one.  viz.,  that  operated  by 
the  King  Bridge  Company  at  Cleveland.  The  material  is  deliv- 
ered in  a  yard  at  one  end  of  the  shop,  carried  forward  into  cov- 
ered shops  by  means  of  pneumatic  hoists;  and  all  work  in  the 
shops  is  done  by  means  of  air  tools,  to  which  material  is  delivered 
by  straight  air-hoists  on  single-joint  runways.  At  this  establish- 
ment, too,  we  saw  some  very  large  turntables  being  made.  For 
roundhouses  in  America  it  is  now  usual  to  erect  turntables  80  ft. 
to  100  ft.  in  diameter,  and  it  is  essential  that  these  should  run 
lightly.  An  improvement  in  the  old  type  cone-bearings  has  been 
made  by  the  King  Bridge  Company.  The  cones  are  about  9  in. 
in  length  and  travel  on  the  ordinary  beveled  path,  but  are  pro- 
vided with  pintles  (at.  both  ends),  which  are  run  in  ball-bearings. 
These  centers  run  with  an  absolute  minimum  friction,  and  should 
we  require  to  erect  heavier  turntables  than  are  now  In  use,  this 
bearing  is  what  we  should  adopt. 

"Of  systems  for  locomotive  coal-handling,  we,  unfortunately, 
saw  few.  but  that  of  the  Pennsylvania  Railroad  Company  at  Altoona 
was  the  best.  In  connection  with  locomotive  coal  handling,  we 
might  mendon  that  the  Brown  Hoist  Machinery  Company  and  the 
Wellman-Seaver-Morgan  Company,  of  Cleveland,  are  making  clam- 
shell dredges  for  coal  and  ore  handling,  and  that  such  a  device 
would  be  of  service  at  our  larger  locomotive  depots  for  handling 
coal  which  for  convenient  storage  is  stacked  on  the  ground." 

Referring  to  American  coal  shipping  methods,  the  report  says 
in  part;  "At  Baltimore  the  simplest  of  all  systems  is  adopted,  viz.. 
to  run  the  wagons  on  an  elevated  stage  over  bins  which  are  of 
sufficient  height  above  wharf  level  to  permit  of  their  complete  dis- 
charge in  vessels  lying  alongside.  In  this  case,  too,  the  feeder 
tracks,  etc.,  are  excellently  arranged,  each  car.  after  being  tipped, 
passing  by  gravity '  to  an  inside  falling  track  which  leads  to  the 
reception  sidings  for  empties." 

Commenting  on  American  methods  for  handling  freight  and 
passenger  traffic  Messrs.  McLachlan  and  Eraser  state  in  part:  "The 
country  generally  is  more  favorable  to  big  hauls  than  is  the  case 
with  us.,  and  it  has  enabled  the  American  companies  to  quote  lower 
rates  for  freight  than  (with  perhaps  the  exception  of  India)  any 
railroad  company  or  administration  anywhere.  It  would  appear 
that  our  practice  in  regard  to  capacity  of  cars,  having  in  view  our 
local  conditions,  was  more  satisfactory  for  our  requirements,  al- 
though with  our  extensive  stock  traffic  it  would  seem  to  be  wise 
to  follow  the  American  practice  and  to  adopt  more  extensively  bogie 
trucks  with  large  capacity  for  live  stock.  In  connection  with  traf- 
fic manipulation,  w'e  think  it  desirable  to  refer  to  the  later  systems 
of  marshalling  freight  by  gravity.  Of  these  systems  we  saw  two. 
both  excellent.  First,  we  visited  that  of  the  Pennsylvania  Rail- 
road Company  at  Juniata,  near  Altoona,  where  for  inbound  and 
outbound  traffic  siding  accommodation,  20  tracks  for  each  give  a 
total  capacity  of  over  3.000  50-ton  cars.  The  system  involves  the 
construction  of  a  hump  approached  on  an  easy  grade,  so  that  a 
heavy  train  may  easily  be  propelled  to  the  summit.  The  second 
system  we  visited  was  at  the  Lake  Shore,  Michigan  &  Southern 
Railroad  at  Collingwood.  near  Cleveland.  Here  the  switches  are 
operated  by  hand  instead  of  power,  as  is  the  case  at  Altoona.  At 
Collingwood  we  saw  a  train  of  60  cars  broken  up  into  24  sections 
and  delivered  and  at  rest  in  their  proper  sidings  in  eight  minutes." 


Another  A.  C.  Interurban   Line. 


Announcement  is  made  that  the  Toledo  &  Chicago  Interurban 
Railway,  which  will  extend,  when  completed,  from  Goshen,  Ind.,  to 
Alvordton.  Ohio,  with  a  branch  south  to  Fort  Wayne,  will  be 
equipped  with  the  General  Electric  Company's  single  phase  alter- 
nating current  system.  At  present  50  miles  of  the  road,  constituting 
the  branch  from  the  proposed  east  and  west  main  line  to  Fort 
Wayne.  Ind.,  is  completed  and  about  ready  to  start  operation.  The 
company  owns  private  right-of-way  alongside  the  highways,  and  has 
franchises  which  permit  it  to  run  cars  on  the  main  streets  of  the 
cities  and  towns  traversed.  It  expects  to  carry  express  and  freight, 
as  well  as  passengers. 

It  will  be  recollected  that  the  first  regular  single  phase  line 
in  this  country  of  any  considerable  length  was  opened  just  about 
a  year  ago — the  Indianapolis-Rushville  section.  40  miles  long,  of  the 
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Indianapolis  &  Cincinnati  Traction  Company.  This  road  was  built 
under  the  direction  of  Sargent  &  Lundy,  consulting  engineers,  and 
equipped  by  the  Westinghouse  Electric  &  Manufacturing  Company. 
The  Toledo  &  Chicago  company  is  now  preparing  to  put  50  miles 
in  operation,  as  stated  above,  so  that  it  will  have  the  longest  single 
phase  line  at  present  in  existence  in  this  country.  F.  E.  Seagrave, 
Toledo,  is  President,  and  F.  B.  Perkins  is  General  Manager  and 
Electrical  Engineer. 


apart  horizontally  and  3^^  in.  vertically.  These  variations,  be  It 
remembered,  are  in  a  tunnel  12  miles,  1,452  ft.  4  in.  long,  and  a 
fraction  over. 


Care,    Use   and    Design   of   Locomotive    Boilers. 


Tramway  Bridge  of  Reinforced   Concrete. 


BY    W.    B.    PALET. 

The  corporation  of  Bournemouth,  England,  recently  extended 
its  system  of  tramways  to  the  town  of  Christchurch.  The  extension, 
some  S^i  miles  long,  a  single  track  line  of  3  ft.  6  in.  gage,  includes  an 
interesting  specimen  of  reinforced  concrete  construction  in  a  bridge 
over  the  river  Stour.  It  has  been  erected  by  the  Yorkshire  Henne- 
bique  Contracting  Company,  of  Leeds,  in  the  short  space  of  four 
months.  As  the  river  is  tidal  a  pre-existing  bridge  had  to  be  removed, 
one  side  of  it  being  kept  up  to  maintain  the  communication  till  the 
new  work  was  ready,  the  difficulty  of  the  undertaking  was  con- 
siderable. There  are  4S  piers,  each  containing  four  round  steel  rods, 
which  are  carried  over  in  the  arches,  of  which  there  are  four  in  each 
span.  These  arches  are  of  25  ft.  6  in.  span,  except  one  over  the 
deepest  part  of  the  stream,  which  is  41  ft.  There  is  also  a  half- 
arch  at  each  side,  making  14  openings  in  all,  of  a  total  length  of 
347  ft.  A  footpath  on  each  side,  6  ft.  wide,  is  supported  on  corbels 
of  concrete,  reinforced  with  steel  rods.  The  actual  width  of  the 
bridge  proper  is  17  ft.  6  in.,  not  reckoning  the  footpaths.  It  carries 
a  double  line  of  electric  tramway,  worked  on  the  usual  overhead  or 


A  Tramway  Bridge  of  Reinforced   Concrete. 

trolley  system.  Trials  were  m^ide  on  October  14,  a  few  days  before 
the  opening  for  traffic,  with  three  12-ton  tram-cars,  each  loaded  up 
to  16  tons.  Bags  of  cement  were  also  piled  on  the  bridge,  to  the 
extent  of  210  lbs.  per  square  foot,  to  represent  additional  traffic. 
The  cars  were  run  together  over  each  line,  in  both  directions,  two 
being  made  finally  to  pass  each  other  at  full  speed  on  the  41  ft. 
span,  with  the  result  that  a  deflection  of  only  %  in.  was  shown 
by  the  "amplificator."  The  rigidity  of  the  bridge,  as  observed 
from  a  car,  is  certainly  most  noticeable,  quite  equal  to  anything 
that  could  be  attained  by  a  brick  or  stone  structure,  whilst  both 
the  cost  and  the  length  of  time  occupied  in  erection  have  been 
less.  Time  was  of  importance,  besides  the  ordinary  reasons,  as 
a  few  days  rain  causes  the  river  to  overflow  the  low-lying  land  on 
the  Christchurch  side,  where  it  was  necessary  to  prepare  part  of 
the  materials.  A  short  wooden  stage  was  built  on  each  bank,  carry- 
ing a  traveling  crane  with  a  jib  long  enough  to  reach  the  center 
of  the  bridge.  By  these  cranes,  of  course,  the  concrete,  ready  for 
use,  was  swung  out  in  large  buckets  wherever  it  was  wanted. 

The  photograph  shows  the  work  whilst  half  of  the  old  bridge 
was  still  in  use,  its  light  iron  piers  being  plainly  visible,  as  well 
as  the  temporary  hand  railing  of  wood  separating  it  from  the  new 
work.  Iron  hand-rails  have,  of  course,  now  been  added  on  each 
side.  The  amount  of  the  contract  is  understood  to  have  been  about 
£4,000,  with  £500  additional  tor  the  abutments.  The  bridge,  the 
general  effect  of  which  is  very  good,  is  the  largest  construction 
in  this  material  yet  erected  in  the  south  of  England;  in  fact,  very 
few  works  of  any  magnitude  have  so  far  been  attempted  in  this 
country  in  reinforced  concrete. 


Exact  measurements  of  the  Simplon  tunnel  made  recently  show 
the  variations  from  the  calculated  measurements.  The  actual 
length  of  the  tunnel  is  31  in.  less  than  was  found  from  the  trigo- 
nometrical survey  before  it  was  built.  The  axis  of  the  tunnel  from 
the  north  portal  deviated  to  the  east;  that  from  the  south  portal 
to  the  west,  so  that  in  the  middle  of  the   tunnel  they  were  8   in. 


At  the  November  meeting  of  the  Pacific  Railroad  Club  at  Sau 
Francisco  papers  were  presented  by  Geo.  Austin  and  J.  J.  Malone 
on  the  care,  use  and  design  of  locomotive  boilers.  The  location 
of  the  club  apparently  had  something  to  do  with  the  character  of 
the  presentation,  for  the  value  of  blowing  off  and  the  reasons  for 
the  practice  were  brought  prominently  to  the  front.  Blowing  off 
is  used  as  a  means  of  reducing  the  accumulation  of  sludge  and 
of  lowering  the  conceutration  of  foaming  matter.  The  first  re- 
quires that  boilers  be  blown  out  at  frequent  intervals  with  small 
quantities  at  each  blowing.  On  divisions  where  the  water  con- 
tains considerable  impurities,  not  necessarily  foaming  matter,  blow- 
off  cocks  should  be  located  at  the  lower  parts,  such  as  the  front 
and  back  legs  of  firebox,  and  should  only  be  operated  when  steam 
is  not  being  used,  a  few  moments  after  the  throttle  has  been  closed; 
this  allows  the  sediment  to  settle. 

For  this  it  is  not  necessary  that  large  quantities  of  water  be 
blown  out,  since  it  will  run  clear  after  the  first  few  seconds.  The 
largest  deposits  of  sludge  will  be  found  at  the  mud  ring,  where 
they  will  be  found  to  vary  from  1  to  9  in.  in  front,  and  from  3  in. 
to  18  in.  at  the  back.  The  heaviest  deposits  are  always  found 
in  the  water  space  on  the  mud-ring  between  the  door  sheet  and 
back  head.  The  reason  for  this  is  clear  when  the  circulation  of 
the  water  is  considered  from  the  boiler  checks  to  its  final  ascen- 
sion, since  it  moves  from  the  checlvs  towards  the  back  part  of 
the  boiler,  and  the  sediment  is  slowly  carried  to  that  point  and 
deposited. 

Blowing  out  to  prevent  foaming  is  an  entirely  different  proposi- 
tion, for  the  reason  that  the  water  in  a  boiler  that  is  charged  with 
alkali  is  charged  about  equally  throughout  the  boiler;  consequently, 
blowing  out  from  any  part  of  the  boiler  at  any  time,  either  while 
working  steam  or  not.  is  good  practice  to  anticipate  and  prevent 
foaming. 

It  must  not  be  thought,  however,  that  foaming  will  cease  the 
moment  the  blow-off  cock  is  opened.  Blowing  off  does  not  de- 
crease the  amount  of  concentration:  it  merely  lessens  the  amount 
of  water,  so  that  by  adding  more  the  concentration  may  be  low- 
ered, and  when  this  has  been  done,  not  before,  the  foaming  will 
cease.  In  alkali  districts  a  concentration  of  about  200  grains  to 
the  gallon  will  be  needed  before  foaming  will  really  begin.  But 
this  will  be  preceded  by  a  sort  of  surface  foaming.  That  is  to 
say,  the  engine  will  work  wet  steam  for  a  considerable  length 
of  time  previous  to  showing  by  the  water  filling  up  the  glass 
that  the  boiler  is  priming  or  foaming.  This  working  wet  steam 
condition  probably  precedes  the  actual  foaming  condition  by  sev- 
eral miles;  and  suggests  about  the  proper  time  when  the  blow-off 
cocks  should  be  liberally  used  and  the  concentration  as  to  the  foam- 
ing matter  per  gallon  be  reduced  in  the  boiler  by  refilling  with 
clean  water. 

The  excuse  that  is  sometimes  made,  that  the  blow-off  cock  is 
not  opened  for  fear  of  losing  water,  is  not  a  valid  one,  because 
the  practice  will  actually  effect  a  saving.  Working  wet  steam  pre- 
vious to  actual  foaming,  and  working  water  while  foaming  will 
use  up  a  far  greater  quantity  than  if  the  blow-off  cock  has  been 
used  and  water  kept  below  the  foaming  point,  entirely  apart  from 
consideration  of  the  saving  to  the  machinery. 

There  is  one  other  reason  for  the  failure  of  the  engineman  to 
use  his  blow-off  cocks,  and  that  is  the  inconvenient  places  in  which 
they  are  frequently  located.  It  is  sometimes  even  necessary  for 
the  enginemen  to  crawl  out  on  the  running  board  in  order  to  use 
them,  and  when  this  is  the  case,  or  when  other  similar  incon- 
veniences exist,  they  are  sure  to  be  neglected. 

Further,  care  should  be  taken  in  blowing  out  boilers  not  to 
have  the  injectors  working  at  the  same  time  the  blow-off  cock  is 
open.  It  is  a  much  better  plan  to  fill  up  the  boilers  and  then 
blow  them  down.  The  ideal  way  to  handle  the  feed  water  in  loco- 
motive boilers,  especially  in  alkali  districts,  is  to  always  put  in 
the  boiler  a  little  more  water  than  is  being  used,  and  blow  the 
surplus  water  out;  this  preserves  the  boiler  in  fair  condition  for 
a  longer  period  to  do  business  without  foaming,  and  it  reduces  the 
necessity  of  blowing  out  large  quantities  of  water  frequently,  be- 
sides preventing  the  unequal  temperatures  caused  by  blowing  out 
large  quantities  and  refilling. 

The  best  time  to  blow-off  will  he  found  to  be  before  foamiffg 
commences,  when  the  concentration  is  about  175  grains  to  the 
gallon.  This  will  prevent  foaming.  Don't  wait  until  foaming  be- 
gins, or  an  engine  failure  will  result,  for  then  it  will  be  impos- 
sible for  the  engine  to  work  until  the  water  has  been  purified. 
That  takes  time,  and  lost  time  is  engine  failure.  In  the  cooling 
of  the  boiler  the  utmost  care  should  be  exercised.  There  are  three 
methods  in  use.  that  may  be  described  as  follows: 

First. — Open   the  blow-off  cock,   blow  out  all  water  and  steam 
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at  the  same  time,  and  then  fill  up  with  cold  water  to  cool. 

Second. — Set  the  engine  in  the  house  with  water-glass  full. 
Close  all  ash-pan  openings  and  door.  Cover  the  smokestack  and 
allow  the  boiler  to  cool  down  until  the  water  in  the  boiler  is  at  a 
temperature  of  70  or  80  deg. 

Third. — Where  practicable,  place  engine  in  roundhouse  with 
fire  in,  and  leave  fire,  where  coal  is  used,  until  it  dies  out.  Where 
oil  is  used,  cut  the  feed  of  oil  down  for  a  half  hour  before  shut- 
ting down  entirely.  Let  the  boiler  cool  down  gradually,  closing 
all  dampers,  until  water  in  the  boiler  is  at  a  temperature  of  70 
or   80  deg. 

The  first  method  is  the  worst  that  possibly  could  be  used.  If 
one  were  hunting  for  a  method  that  would  do  the  most  damage, 
it  would  be  hard  to  improve  on  this  one.  When  one  considers  that 
some  things  similar  to  this  method  are  quite  the  regular  practice, 
is  it  any  wonder  that  50  per  cent,  of  the  engine  delays  and  failures 
are  from  boiler  troubles?  The  second  and  third  methods  cannot 
be  followed  in  practice  at  all  times.  What  is  advocated  is  that 
they  be  adhered  to  as  closely  as  possible  and  that  the  first  be 
avoided. 

When  a  boiler  needs  washing,  it  should  be  cooled  carefully  and 
washed  thoroughly.  Every  wash-out  plug  in  the  boiler  should  come 
out.  It  is  very  bad  practice  to  wash  the  belly  of  the  boiler  one 
time,  the  crown-sheet  another  time,  and  so  on.  Cooling  a  boiler 
is  a  serious  matter,  and  when  it  is  cool  the  washing  should  be 
thorough.  It  will  run  enough  longer  the  next  time  to  pay  for  it. 
Careful  cooling  means  giving  a  boiler  all  the  chance  possible  to 
cool.  If  time  will  not  permit  cooling  the  boiler  as  mentioned  above, 
it  is  suggested  that  at  least  one  and  a  half  hours  be  spent  in  work- 
ing the  steam  down  uniformly  to  no  pressure.  It  should  never  be 
blown  out  through  the  relief  valve  holes  in  10  or  12  minutes.  In 
all  cases  of  reducing  steam,  water  should  be  above  the  crown-sheet 
at  all  times. 

If  the  firebox  has  an  arch  or  fire-brick  work,  water  should  not 
be  drawn  below  crown-sheet  in  less  than  three  or  four  hours  after 
the  fire  is  removed.  This  includes  the  time  used  in  reducing  the 
.steam  and  cooling.  When  the  boiler  is  cool,  remove  all-  mud-ring 
plugs,  and  let  out  water.  The  crown-sheet  can  be  washed  as  soon 
as  the  water  leaves  it.  The  belly  plugs  in  the  bottom  of  the  barrel 
of  the  boiler  should  not  be  removed  until  all  the  water  is  out  of 
the  mud-ring.  By  removing  them  after  this,  one  can  tell  if  there 
is  a  bank  in  the  belly  of  the  boiler.  If  there  is,  water  will  run 
from  these  holes  after  plugs  are  removed.  The  belly  should  be 
well  washed,  and  lastly  the  mud-ring.  The  following  are  places  to 
w.ash  carefully  for  mud  and  scale  banking:  Over  fire-doors,  on  belly 
and  flue-sheet  braces,  just  above  front  mud  ring,  and  from  there 
forward  about  one-third  the  length  ot  the  barrel;  also  on  the  crown- 
sheets  of  engines  having  crown-bars.  Boiler  washers  should  in- 
spect boilers  with  a  torch,  through  plug-holes,  to  see  if  they  are 
rlean,  and  also  to  familiarize  themselves  with  the  internal  con- 
struction, so  that  they  can  wash  to  better  advantage.  In  washing 
through  all  plug-holes,  the  nozzle  should  be  turned  so  as  to  wash 
down  all  sediment  that  may  have  collected  between  tubes,  braces 
and  staybolts.  Wash-out  plugs  should  always  have  mixed  oil  and 
graphite  put  on  them  before  screwing  in.  Then  screw  in  with  the 
fingers  as  far  as  they  will  go,  and  they  should  go  within  a  very 
few  turns  of  being  tight.  This  practice  will  insure  not  getting  the 
threads  crossed.  They  should  not  be  screwed  in  with  a  long  wrench 
and  as  hard  as  a  man  can  pull.  A  16-in.  wrench,  used  with  one 
hand,  makes  them  tight  enough.  The  plug  will  last  longer,  will 
not  leak,  and  will  come  out  so  much  easier  the  next  time.  A 
shoulder  is  put  on  many  plugs  by  being  pulled  in  too  tight.  Then 
time  is  lost  in  getting  them  out.  About  every  two  months,  in  bad- 
water  districts,  boilers  with  radial  stays  in  crown-sheet  should  have 
dome-cap  taken  off  and  stand-pipe  taken  out  of  dome,  in  order 
that  a  man  may  get  in  and  scale  the  crown-sheet,  stay-bolts  and 
radial  stays,  then  wash  the  crown-sheet  and  side-sheets  on  the 
inside  of  the  boiler.  Be  careful  and  wash  as  long  as  anything 
can  be  removed. 

Good  boiler  washing  requires  at  least  100  lbs.  pressure.  The 
practice  of  using  hot  water  for  washing  boilers  cuts  but  very 
little  figure;  it  is  destructive  to  hose,  and  presents  no  feature  that 
would  make  it  enough  desirable  over  the  cold  water  system  to  war- 
rant its  adoption.  This,  of  course,  applies  to  points  where  water 
is  plentiful;  where  water  is  scarce,  it  would  pay  to  conserve  it 
and  use  it  over  again  for  washing  out  purposes. 

The  method  of  handling  feed-water  by  englnemen  is  a  very 
large  factor  in  causing  firebox  leaks.  It  has  been  thoroughly  dem- 
onstrated within  the  last  six  years  that  these  variations  and  ine- 
qualities in  temperature  play  a  most  prominent  part,  not  only  in 
causing  leaks,  but  also  in  causing  damage  and  actual  destruction 
to  certain  parts  of  locomotive  boilers.  Actual  tests  have  demon- 
strated the  fact  that  a  piece  of  iron  or  steel  can  be  heated  or 
cooled  any  number  of  times  without  decreasing  Its  strength.  There- 
fore, the  simple  heating  and  cooling  of  a  boiler  will  not  cause  the 
metal  In  it  to  deteriorate  or  become  weaker,  if  it  is  always  cooled 
and  heated  uniformly. 


A  boiler  being  made  up  of  many  pieces  of  iron  securely  riveted 
together,  it  would  follow  that  to  cool  any  one  portion  and  not 
to  cool  the  rest  would  moan  that  incalculable  strains  would  be  put 
on  the  boiler  seams  and  plates.  The  strains  (that  is,  the  steam 
pressure)  that  boilers  are  built  to  stand  are  small,  indeed,  as  com- 
pared with  the  strains  put  on  them  on  account  of  inequalities  of 
temperature.  And  these  are  the  agencies  that  really  disturb  the 
joints  and  cause  leaks. 

The  value  of  feed  water  purification  is  shown  by  a  comparison 
of  the  results  obtained  on  two  divisions  of  tho  Atchison,  Topeka 
&  Santa  Pe.  One  of  them,  the  Eastern  Grand  division,  has  34  treat- 
ing plants  in  operation;  the  other,  the  New  Mexico  division,  has 
none.  On  the  Eastern  Grand  division,  with  450  engines  in  service, 
during  the  month  of  June  last  there  were  but  11  failures  on  ac- 
count of  flue  leaks,  while  on  the  New  Mexico  division  for  the  same 
month  there  were  73  failures  from  flue  leaks.  In  the  first  case, 
with  11  failures,  the  mileage  per  failure  on  account  of  leaky  flues 
was  113,500,  and  the  other,  with  the  73  failures,  the  mileage  per 
failure  was  4,200  miles.  There  were  not  as  many  failures  on  ac- 
count of  foaming  on  the  water-treated  division  as  there  were  on 
the  untreated  division. 

It  is  not  contended  that  water  treating  reduces  the  number 
of  washouts,  but  the  condition  is  that,  with  the  water  treating, 
washing  out  is  done  to  remove  sludge,  which  is  a  very  simple  pro- 
cess, while  with  the  untreated  water  washing  out  is  done  to  get 
rid  of  scale,  which  is  frequently  an  impossible  proposition,  as  the 
scale  adheres  tightly,  and  it  is  an  impossibility  to  get  sufficient  water 
pressure  to  remove  it. 

It  seems  certain  that  the  admission  of  cold  air  into  the  fire- 
box, or  large  quantities  of  cold  water  going  into  the  boilers  through 
the  injectors  when  the  boiler  is  hot,  are  what  we  may  call  adverse 
or  secondary  causes  of  firebox  leaks.  It  is  undoubtedly  true  that 
the  primary  cause  is  overheating.  This  is  caused  by  the  accumula- 
tion of  scale  or  waters  heavily  charged  with  sediment,  which  is 
frequently  the  case.  How  heavily  charged,  cannot  be  stated.  It 
probably  is  not  an  exaggerated  statement  to  say  that,  in  some  cases. 
it  ranges  from  water  at  the  top  with  a  little  sediment  in  it  to 
sediment  at  the  bottom  with  a  little  water  in  it. 

The  scale  forms  in  the  angles  where  the  stays  or  flues  pene- 
trate the  sheets,  and  gradually  extends,  until  sometimes  it  reaches 
from  one  bolt  to  the  other,  completely  covering  the  sheet,  but 
being  heaviest  at  the  stay-bolt,  and  stays  there  until  the  overheat- 
ing occurs  and  the  leak  begins.  This  formation  will  start  on  flues 
in  some  cases,  especially  in  seasons  of  muddy  weather,  in  a  hun- 
dred miles  service,  probably  less  than  that,  and  in  those  seasons 
it  does  not  get  hard,  but  is  a  putty-like  substance,  really  more 
difficult  to  dislodge  than  a  harder  scale.  The  formation  of  hard 
scale  is  one  of  the  reasons  why  the  sectional  expander  gives  bel- 
ter service  as  a  tool  for  running  repairs  on  flues  than  the  roller 
expander.  The  sectional  expander  jars  away  this  scale  and  removes 
the  cause,  and  does  it  without  thinning  the  flue  or  making  the  hole 
taper. 

Leaky  flues  can  be  considered  along  with  the  subject  of  corru- 
gated and  cracked  fire-sheets,  as  the  same  causes  that  govern  one 
govern  the  other.  At  a  master  mechanics'  meeting  held  about  two 
years  ago  the  reported  life  of  tubes  ranged  from  30.000  miles  in 
Texas  to  more  than  200,000  miles  in  Wisconsin,  and  all  agreed  that 
cold  air  was  a  very  bad  thing  for  flues  and  one  of  the  principal 
causes  of  flue  leaks.  A  prominent  writer  on  boiler  troubles  tells 
us  that  it  is  cold  water  that  is  a  paramount  cause  of  flue  leaks, 
as  it  is  of  corrugated  and  cracked  fire-sheets.  It  would  seem  reason- 
able that  if  cold  water  and  cold  air  are  so  very  injurious,  that 
flues  should  give  better  service  in  Texas  than  they  do  in  Wis- 
consin, because  of  the  relative  climatic  conditions  in  the  two 
localities. 

The  fact  is,  these  conditions  are,  as  previously  stated,  sec- 
ondary, and  we  must  look  for  the  trouble  in  some  other  direction. 
There  can  be  no  leaking  in  ordinary  boiler  work  unless  overheat- 
ing takes  place.  The  assertion  is  made  with  the  understanding 
that  allowance  is  made  for  the  natural  wear  of  material,  and  also 
for  the  unequal  strains  produced  by  unequal  temperatures.  These 
certainly  do  develop  leaks,  but  the  frequency  of  leaks  due  to  this 
cause  are  so  few  that  they  are  scarcely  worthy  of  being  taken  into 
consideration  alongside  of  the  actual  cause  of  leaks. 

In  the  design  of  boilers  it  is  no  longer  a  question  of  the  ef- 
ficiency or  strength  of  a  boiler  to  care  for  200  or  225  lbs.  pressure 
to  the  square  inch.  All  modern  locomotive  boiler  builders  meet 
this  requirement.  Whenever  feed-water  is  such  that  the  life  of  a 
firebox  runs  along  from  12  to  15  years,  it  makes  but  very  little  dif- 
ference what  the  construction  of  the  boiler  is.  that  is  to  say,  whether 
it  is  of  the  wide  or  narrow  firebox  type.  Since  fireboxes  will  last 
for  12  or  15  years,  it  is  proof  positive  that  they  are  not  cooling 
down  the  boiler  and  bringing  it  from  one  extreme  to  the  other. 

With  good  water,  such  as  may  be  expected  where  a  boiler  lasts 
12  or  15  years,  it  may  be  desirable  and  economical  to  have  a  wide 
firebox,  as  there  is  no  question  that  wide  fireboxes  will  burn  cer- 
tain kinds  of  coal  with  greater  economy  than  narrow  fireboxes  do. 
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That  being  the  case,  about  the  only  thing  to  consider  for  a  locality 
that  has  good  water  is  a  strong  and  well-supported  crown,  no  mat' 
ter  whether  the  boiler  is  ot  the  wide  or  narrow  type.  In  bad-water 
districts  the  conditions  are  different;  consequently,  to  recommend 
a  certain  type  of  boiler,  you  must  know  the  locality,  and  water 
supply  procurable  in  that  locality.  Where  bad  water  is  the  rule, 
the  smaller  the  stayed  surfaces,  the  less  it  will  cost  to  maintain 
the  boiler. 

It  is  recommended  that  a  water  space  commencing  with  6  in. 
at  the  mud  ring,  and  tapering  up  to  a  crown-sheet  to  a  distance 
of  10  in.  from  side-sheets,  be  used.  This  not  only  improves  the 
circulation  but  gives  a  greater  length  of  stay-bolt  to  care  for  the 
continuous  movement  of  contraction  and  expansion.  It  is  best  also 
to  have  the  crown-sheets  in  one  continuous  sheet  for  both  the  inside 
and  outside. 

On  the  Southern  Pacific  the  water  is  such  that  flexible  bolts 
cannot  be  used  satisfactorily  on  crown-sheets,  and  for  top  rows 
on  side-sheets,  back-heads,  and  throat-heads,  as  the  water  forms 
a  scale  in  such  short  time  that  these  bolts  would  not  do  the  work 
they  were  intended  for.  The  reason  for  flat  crown-sheets  inside  and 
out  is  that  when  the  boiler  is  first  fired  up  and  cooled  down  the 
outside  crown-sheet  will   expand  simultaneously  with  the  inside. 

The  semi-circular  outside  crown-sheet  on  a  firebox  with  radial 
stays  did  not  meet  with  the  approval  of  Mr.  Malone  because  when 
the  boiler  is  first  fired  up.  the  outside  sheet  being  cool,  and  in 
the  form  of  a  semi-circle,  there  is  no  give  to  it  until  steam  is  raised 
on  the  boiler.  This  is  a  hard  strain  on  the  threads  of  the  sheets 
and  bolts.  The  boiler.-?  in  bad-water  districts  have  to  be  cooled  off 
and  washed  out  at  each  end  of  the  division,  so  that  it  makes  a 
hard  strain  on  these  bolts,  both  in  firing  up  and  cooling  down, 
as  it  has  to  be  done  so   often.     Of  course,  this  style  of  box.  once 
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.\niong  the  power  transmission  systems  of  the  Pacific  Coast,  one 
of  the  most  interesting  is  that  of  the  Trinity  river  plant  of  the 
North  Mountain  Power  Company.  This  plant  is  located  in  the  cen- 
tral part  of  Trinity  County,  California,  two  miles  below  the  town 
of  Junction  City,  where  Canon  Creek,  from  which  the  water  used 
for  power  is  obtained,  flows  into  the  Trinity  river.  The  nearest 
railroad  point  is  Redding,  on  the  "Shasta  Route"  of  the  Southern 
Pacific.  Humboldt  Bay.  on  the  Pacific  Ocean,  with  Eureka,  the  chief 
coast  city  of  northern  California,  lies  almost  due  west,  distant  59 
miles  in  a  straight  line.  The  altitude  of  the  plant  is  about  1.480 
ft.  All  material,  cement  and  machinery  were  hauled  in  over  60 
miles  of  the  severest  mountain  roads,  across  three  distinct  divides 
or  summits.  It  required  18  to  20  horses  to  pull  each  of  the  larger 
pieces,  weighing  18.000  lbs.,  up  the  grades,  and  when  mud  was 
encountered  it  was  necessary  to  hitch  the  18  horses  to  the  fall  of 
a  block  and  tackle  fitted  with  steel  cables.  Despite  these  difficul- 
ties, however,  no  mishap  occurred  to  any  of  the  machinery. 

The  water  used  at  the  plant  is  diverted  from  Canon  Ci'eek. 
which  has  a  drainage  area  of  52  sq.  miles  above  the  diverting  dam. 
The  upper  part  of  the  basin  is  a  rugged,  glaciated  granite  country, 
extending  up  to  an  altitude  ot  from  9,000  to  10,000  ft.  above  sea 
level.  The  dam  is  small,  and  serves  merely  for  diverting  the  water. 
It  is  of  the  usual  rock-filled  crib  form.  Part  of  the  ditch  is  cut 
in  solid  rock,  but  the  most  ot  it  is  dug  in  the  side-hill  soil.  The 
flumes  are  19  in  number  and  vary  in  length  from  30  ft.  to  1,200  ft. 
The  total  length  of  the  ditch,  flumes  and  tunnel  is  7^4  miles.  The 
average  grade  of  all  Is  about  9.73  ft.  per  mile.  The  penstocks  are 
each  1.165  ft.  long.  Under  a  total  head  of  604  ft.  there  is  an  effective 
head  of  600  ft.,  or  a  working  pressure  of  260  lbs.  per  sq.  in. 
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the  steam  is  raised,  is  all  right.  On  boilers  which  are  only  washed 
out  or  the  fire  drawn  out  of  firebox  every  two  or  three  months, 
as  they  are  on  some  roads,  it  does  not  make  so  much  difference 
about  using  this  type  of  box  and  stay. 

The  author  also  objected  to  the  use  of  tees  on  the  inside  of 
the  outside  crown-sheet,  and  the  use  of  tee  iron  for  crown-bars, 
as  it  leaves  no  room  for  proper  bracing  of  the  boiler  and  cleaning 
of  the  crown-sheet:  as  when  the  boiler  is  first  put  into  service, 
the  thimble  itself  around  crown-bolt  acts  as  the  same  thickness 
of  scale  to  begin  with.  Where  water  is  so  bad  that  the  scale  forms 
around  the  outside  of  the  thimble,  it  will  be  only  a  short  time  before 
these  bolts  will  leak,  requiring  a  removal  of  the  same  and  applica- 
tion of  new  bolts. 

As  these  boilers  have  so  little  room  between  the  top  and  bot- 
tom tee  irons,  and  have  eight  sling  braces  on  each- bar,  it  would 
be  a  very  expensive  job  to  renew  bolts  as  often  as  they  are  re- 
quired, and  i-eplace  them  in  the  way  they  are  now-;  that  is,  the 
bolt  being  screwed  in  the  crown-sheet  and  not  on  the  top  of  tee 
crown-bar;  it  the  boll  is  applied  this  way  it  is  necessary  to  take 
out  the  sling  stays  on  the  crown-sheet  to  get  in  to  put  the  nut 
on.  It  is  not  generally  done  in  that  way:  They  drill  the  bolts 
out  of  crown-sheet  and  back  it  up  and  tap  a  hole  through  crown- 
bar  and  crown-sheet,  and  screw  up  the  stay-bolt.  This  saves  taking 
off  the  dome-cap  and  taking  out  the  stand-pipe  to  get  into  the  boiler 
to  remove  sling-stays  to  put  nuts  on.  There  is  no  necessity  of 
using  a  thimble  when  bolt  is  replaced  in  this  way.  as  the  threads 
nn  the  sheet  holds  it  the  same  distance  from  crown-bar;  this  is  the 
general  way  in  which  these  boilers  are  repaired,  but  this  is  not 
the  way  that  bolts  are  applied  when  first  built,  as  they  screw  in 
the  sheet  and  use  a  thimble  and  irut  on  top  of  crown-bar. 


The  plant  proper  consists  of  the  power  house,  two  transformer 
bouses  and  three  high-tension  switch  houses.  Each  of  the  two 
hydraulic  units  consists  of  a  pair  of  44-in.  Pelton  wheels  under 
one  sheet  steel  housing,  provided  with  ring-oiling,  self-aligning  bear- 
ings, coupled  to  the  generator  through  flexible  leather  link  coup- 
lings. The  nozzles  are  of  the  deflecting  type.  With  the  largest 
tips  in  service  the  wheels  are  capable  of  driving  the  generators  at 
25  per  cent,  overload. 

The  wheels  are  controlled  by  Type  "F"  Lombard  governors  using 
oil.  The  pre.ssure  and  vacuum  are  maintained  by  oil  pumps  belt- 
driven  from  the  wheel  shafts.  The  governors  are  not  fitted'  with 
any  form  of  switchboard  speed  control,  but  a  single  operator  has 
no  difficulty  in  synchronizing  a  generator  under  the  load  conditions 
which  exist  in  the  plant.  The  tail  race  is  6^^  ft.  wide  and  exca- 
vated for  280  ft.  through  bed  rock  to  the  Trinity  river.  The  gen- 
erators, two  in  number,  are  of  the  Bullock  type,  furnished  by  Allis- 
Chalmers  Company,  of  Milwaukee,  being  three-phase,  750  k.w.,  500 
r.p.m...  2,200  volts.  25  cycles,  rev.  field,  six-pole.  Two  Bullock  ex- 
citers. 125  volts.  45  k.w..  900  r.p.m..  are  driven  by  belts  from  the 
generators.  The  switchboards  are  of  marble  and  have  Wagner  in- 
struments. The  power  house.  36  x  51  ft.,  is  built  of  concrete  made 
up  with  sand  and  gravel,  taken  from  the  river  bars  a  few  rods 
from  the  site  of  the  plant,  and  with  imported  Portland  cement.  A 
special  bay  or  alcove  has  been  provided  to  give  ample  space  behind 
the  switchboard.  The  roof  is  ot  corrugated  iron  supported  on  steel 
trusses.  A  "Cyclops"  hand-operated  crane  spans  the  main  part  ot 
the  building  and  is  fitted  with  a  one-ton  "Triplex"  block.  This  easily 
handles  the  heaviest  piece  of  machinery. 

The  leads  between  the  generators,  exciters  and  switchboard  are 
lead-covered  cables  laid  in  conduits  within  the  concrete  and  cement 
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floor.  The  transformer  house  is  13  ft.  x  51  ft.  li  in.,  and  is  also 
of  concrete.  It  contains  seven  step-up  transformers.,  viz.,  two  banks 
of  three  each  and  one  in  reserve.  They  are  of  Bullock  make,  300 
k.v.a.   water  cooled,  oil   insulated,  2.200/19.050  volts.  25  cycle. 

The  high-tension  switch  house  is  a  frame  structure  covered  with 
corrugated  iron.  In  it  are  two  hanks  of  "M-T"  single  throw  air- 
brake switches,  and  G.E.  alternating  current  multiplex  lightning 
arresters,  connected  up  for  the  three-phase  circuit.  The  pole  line 
extends  almost  due  west  from  the  plant  to  the  sub-station  in  Eureka. 
The  length  is  65  miles.  Of  this  55  miles  are  over  a  severely  rugged 
mountainous  country:  the  altitude  of  the  plant  is  only  1.480  ft. 
and  Eureka  is  at  sea-level,  but  the  line  passes  over  several  sum- 
mits ranging  from  4.500  to  5.500  ft.  in  altitude.  Fifty  miles  of 
its  length  lie  in  a  heavily  timbered  country,  requiring  a  tremendous 
amount  of  clearing,  the  ti'ees  ranging  from  2  ft.  to  4  ft.  in  diameter. 
It  was  necessary  to  construct  a  trail  nearly  the  entire  length  of 
the  line.  The  route  deviates  from  a-  straight  line  only  slightly 
and  only  where  the  topography  made  it  unavoidable.  It  is  a  "thor- 
ough" transmission,  so  to  speak,  there  being  no  taps  on  the  line 
anywhere  between  the  plant  and  the  sub-station  at  Eureka.  The 
line  is  a  single  circuit,  thiee-phase.  averaging  35  poles  to  the  mile. 
The  spread  of  wires  on  the  standard  length  spans  is  40  in.;  the 
wire  is  No.  4  copper,  except  on  some  long  spans  where  stranded  cable 
is  used.     The  potential  at  present  used  on  line  is  30.000  volts. 

The  sub-station  at  Eureka  includes  an  auxiliary  steam  plant 
consisting  of  two  Babcock  &  Wilcox  water  tube  boilers  fitted  with 
Peabody  patent  oil  burning  furnaces  duplicate  oil  pumping  system; 
Goudert  auxiliary  feed  water  heater;  Wheeler  ".\dmirally"  surface 
condenser  with  self-contained  steam-driven  air  and  circulating 
pumps,  the  cooling  water  being  taken  from  Humboldt  Bay,  and  a 
Mcintosh  and  Seymour  tandem  compound  engine  of  nominal  rating 
of  700  h.p.  A  jackshaft  running  at  500  r.p.m.  is  connected  to  engine 
by  a  rope-drive. 


man  knew  he  was  drunk,  the  stale's  attorney  has  prosecuted  him 
for  not  reporting  the  engineman's  condition,  which  the  regulations 
require  him  to  do;  and  the  railroad  authorities  have  improved  the 
occasion  to  issue  orders  intended  to  make  more  certain  the  early 
removal  of  trainmen  who  fall  into  drinking  habits. 


View   in    Power   House,  Showing   750   k.w.   Bullock  Alternator  and 
Lombard    Waterwheel    Governor. 

A  Bullock  rotary  converter,  500  k.w..  500  r.p.m..  six-pole.  25- 
cyde,  55u-volt,  is  arranged  for  direct  connection  to  this  jackshaft 
by  a  jaw-  clutch  and  so  driven  by  the  engine.  This  permits  of  carry- 
ing the  load  by  steam  when  necessary  to  shut  down  the  transmis- 
sion line  for  repairs.  The  engine  is  fitted  with  a  switchboard  speed 
control  device.  The  clutch  has  a  synchronism  indicator  in  the  na- 
ture of  a  lamp,  so  that  the  engine  may  be  connected  to  the  rotary 
while  it  is  running  at  full  speed  on  the  power  transmitted  from 
the  Trinity  river  plant.  For  the  rotary  converter  there  are  three 
Bullock  transformers,  190  k.w.  water-cooled.  25-cycle.  30.000/352 
volts.  For  stepping  down  for  the  local  distributing  system  are  three 
General   Electric   Company's  400   k.w.   water-cooled   transformers. 

For  furnishing  power  to  the  60-cycle  incandescent  and  arc  light 
ing  circuits  of  the  city  of  Eureka,  a  three-phase.  60-cycle  generator 
is  driven  by  the  rotary  acting  as  a  synchronous  motor.  The  sub- 
station is  fitted  with  .switchboards  and  H.  T.  switches  suitable  for 
handling  the  equipment.  A  fuel  oil  tank  54  ft.  in  diameter  by  25 
ft.  deep,  holding  10.000  barrels,  has  been  built  near  the  sub-station, 
and  is  connected  to  a  dock  on  Humboldt  Bay  by  a  pipe-line. 

The  load  at  present  consists  chiefly  of  lights  in  the  city  of 
Eureka.  Some  motors  are  already  connected  to  the  circuits,  and  the 
motor  load  is  being  rapidly  developed. 


Foreign  Railroad  Notes. 


Last  October  a  Prussian  freight  engine  changed  enginemen  as 
usual  at  a  water-tank  near  the  Russian  border.  The  new  engine- 
man,  instead  of  backing  to  the  yard  where  his  cars  stood  and  in 
spite  of  signals  against  him,  drove  his  engine  directly  down  the 
main  track  and  head  on  into  a  passenger  train.  It  turned  out 
that  the  engineman  was  drunk.  As  he  was  killed  proceedings  could 
not  be  taken  against  him;  but  it  having  been  learned  that  the  fire- 


The  management  of  the  Prussian  State  Railroads  has  prepared 
to  let  contracts  thus  early  for  locomotives  to  be  delivered  in  the 
next  fiscal  year,  which  begins  with  April.  At  this  time  speciflcationa 
have  been  made  for  427,  of  different  kinds,  and  of  those  no  less  than 
162  are  to  use  superheated  steam,  while  97  are  to  be  compound 
engines. 


The  private  railroads  in  Russia  in  1903,  the  complete  figures 
for  which  have  only  recently  been  reported,  had  a  very  favorable 
season,  their  gross  earnings  being  then  11  per  cent,  greater  than 
In  1902,  while  their  expenses  w-ere  3  per  cent,  less,  resulting  in  an 
increase  of  no  less  than  21  per  cent,  in  their  net  earnings.  The 
government  had  to  pay  on  account  of  guarantees  of  dividends  and 
interest  $5,778,553  in  1901  and  $4,215,292  in  1902.  but  only  $865,121 
in  1903. 


On  the  Prussian  State  Railroads  it  is  ordered  that  sleeping 
and  dining-cars  carry  a  green  flag,  which  shall  be  notice  to  be  very 
cautious  in  switching  lest  the  slumber  of  the  passenger  be  inter- 
rupted or  a  connection  be  hindered  between  his  cup  and  his  lip. 


The  True    Perspective  of  the   Supply    Department. 


liV    GKO.    O.    YKUM.VNS.T 

Touching,  first,  the  least  important  feature,  I  rather  like  the 
title  of  supply  agent,  which  has  been  adopted  by  some  roads  to 
designate  the  head  of  this  department.  To  my  mind,  it  means  more, 
and  it  is  intended  to  mean  more,  than  the  title  of  storekeeper  or 
general  storekeeper.  We  have  a  general  freight  agent,  a  general 
passenger  agent,  a  purchasing  agent  and  a  real  estate  agent  in 
charge  of  their  respective  departments;  why  not  a  supply  agent, 
in  charge  of  all  the  supplies  belonging  to  the  company,  whether 
they  are  in  a  storehouse  or  not?  Further,  it  better  indicates  his 
true  rank  as  the  equal  of  these  other  ofiicials,  and  his  right  to 
occupy  his  proper  place  on  the  personal  staff  of  the  general  man- 
ager. It  also  signifies,  to  some  extent,  his  emancipation  from  the 
direct  control  of  the  division  superintendent,  the  master  mechanic 
or  the  superintendent  of  bridges  and  buildings.  The  storekeepers 
should  report  to  him  but  he  should  also  be  responsible  for  and 
have  control  over  all  material  of  any  nature  that  is  not  in  actual 
use,  regardless  of  its  location. 

I  have  said  that  his  proper  place  is  on  the  staff  of  the  general 
manager.  I  am  aware  that  this  is  a  much  discussed  and  still  un- 
settled question,  but  if  approached  by  the  process  of  elimination, 
we  may,  perhaps,  reach  a  logical  conclusion.  Should  he  report  to 
any  local  or  division  official?  No.  because  his  jurisdiction  should 
extend  over  all  divisions  in  order  to  secure  the  most  economical 
distribution  of  his  supplies;  and  a  divided  responsibility  is  the 
death  warrant  of  efficient  service.  Should  he  report  to  the  head 
of  the  mechanical  department?  Obviously  not,  because  the  mechan- 
ical department  uses  only  about  30  per  cent,  of  the  material  which 
he  is  called  upon  to  provide  and  distribute.  The  same  objection 
applies  to  the  maintenance  of  way  or  bridge  and  building  depart- 
ments. Should  he  be  on  the  staff  of  the  general  superintendent? 
Again,  no.  The  general  superintendent  is,  strictly  speaking,  an 
operating  and  not  a  managing  official.  His  division  superintendents 
are  his  chief  lieutenants,  and  are.  and  should  be.  supreme  on  their 
respective  divisions.  The  general  superintendent  would  naturally 
delegate  authority  over  supply  matters  to  them,  and  they,  in  turn, 
to  their  division  master  mechanics  or  roadmasters.  and  we  speedily 
arrive  at  the  point  from  which  we  started  with  such  tremendous 
effort  only  a  few  years  ago. 

Should  he  report  to  the  purchasing  agent?  A  great  deal  has 
been  said  and  written  on  this  question  and  opinions  dift'er  widely. 
On  a  small  railroad,  where  the  duties  of  the  purchasing  agent  are 
necessarily  light,  and  where  the  expense  of  the  two  separate  or- 
ganizations is  an  item  of  importance,  it  might  be  admissable;  but 
on  any  railroad  of  what  we  have  grown  to  consider  modern  magni- 
tude, the  answer  is  just  as  obviously,  no.  (1)  Because  the  pur- 
chasing agent  of  a  large  railroad  has  his  time  and  attention  en- 
tirely monopolized  in  seeing  that  the  funds  placed  at  his  disposal 
are  wisely  and  economically  disbursed.  If  he  is  studying  his  pro- 
fession properly  and  keeping  in  close  personal  touch  with  the 
actual  needs  of  the  property,  the  physical  conditions  surrounding 
his  local  sources  of  supply  and  the  market  conditions  which  must 
primarily  form  the  basis  of  sound  judgment  in  his  conduct  of  the 
business,  he  could  not  devote  enough  time  or  attention  to  the  sup- 
ply department  to  render  his  supervision  other  than  nominal  and 
perfunctory.     (2)    Because  it  is  a  bad  policy,  theoretically  at  least. 

•Read  at  the  Deeemljer  meeting  of  the  Western   Railway  riub. 
t.^ssistant  to  I'^irst   Vice-President.  Wabash  Ky. 
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to  have  the  receipt  and  inspection  of  material  in  charge  of  the  same 
person  who  buys  it. 

The  supply  agent  should  be  independent  to  the  extent  that  he 
furnishes  a  complete  check  on  the  purchasing  agent  as  to  the  quan- 
tity and  quality  of  the  material  for  which  the  company's  money  is 
expended.  This  he  could  not  be  if  his  tenure  of  office  depended  on 
the  latter.  In  reaching  this  conclusion,  we  are  casting  no  slight 
upon  the  members  of  the  purchasing  fraternity.  We  are  discussing 
the  organization,  not  the  man;  and  it  must  be  admitted  that  any 
organization  which  depends  wholly  on  the  man  is  faulty. 

By  this  process  of  elimination,  then,  we  arrive  at  the  general 
manager.  Who  so  proper  to  have  the  general  supervision  of  this 
important  department  as  the  one  man.  above  all  others,  to  whom 
the  management  looks  for  results?  Who  so  capable  of  directing 
the  whole  policy  of  a  supply  department  in  the  production  of  these 
results,  through  his  personal  representative  at  its  head?  Who  so 
able  to  decide  impartially  all  questions  concerning  supplies  which 
involve  expense  of  operation  to  such  a  marked  degree?  Every 
analysis  of  the  subject  points  unerringly  in  the  one  direction.  The 
true  importance  and  the  relative  rank  of  the  head  of  the  supply 
department  places  him  upon  the  personal  staff  of  the  general  man- 
ager. 

The  relations  of  the  supply  department  to  all  of  the  other  de- 
partments are  so  vital,  and  their  mutual  interests  so  closely  inter- 
woven, that  it  is  almost  a  pity  that  a  separate  organization  should 
be  a  necessity:  yet,  on  the  other  hand,  the  good  that  can  be  accom- 
plished by  a  well  organized  and  independent  supply  department, 
acting  as  a  constant  check  upon  the  wasteful  or  unnecessary  use 
of  material,  is  only  just  beginning  to  be  realized. 

We  have  heard  so  much  about  the  desirability  of  co-operation 
and  harmony  between  the  various  branches  of  the  service  that  the 
expression  has  become  trite  and  hackneyed.  If  one-tenth  of  the 
platitudes  which  have  been  uttered  on  this  theme  had  been  reduced 
to  practice,  there  would  be  little  left  to  talk  about  in  connection 
with  it.  The  two  words  are,  in  a  sense,  synonymous,  the  one  being 
the  active  and  the  other  the  passive  expression  of  the  idea.  You 
cannot  have  co-operation  without  activity  as  well  as  harmony,  and 
hence  I  prefer  to  use  that  word.  Co-operation  means  to  act  jointly 
with  others  to  the  same  end:  to  work  or  labor  with  mutual  efforts 
to  promote  the  same  object.  You  will  note  that  one  man.  or  one 
department,  cannot  co-operate.  It  takes  at  least  two.  Ask  a  store- 
keeper  if  he  is  co-operating  with  a  master  mechanic.  If  he  is  trying 
his  best  to  work  in  harmony  with  him  and  to  render  efficient  ser- 
vice, he  may  honestly  answer  yes;  but  is  he?  You  can  never  know 
until  you  ascertain  whether  or  not  the  master  mechanic  is  actively 
working  with  him. 

Co-operation  cannot  ba  one-sided — it  cannot  be  active  on  the  one 
part  and  inert  or  resistant  on  the  other.  It  is  collective  work  that 
counts.  In  this  respect,  the  supply  department  is  the  most  de- 
pendent branch  of  the  service.  It  must  always  be  fully  equipped 
and  yet  it  is  wholly  without  initiative.  In  its  present  shape,  it  is 
of  comparatively  recent  origin.  It  is  still,  to  a  certain  extent,  on 
probation.  We  hear  a  good  deal  about  its  co-operating  with  the  older 
departments,  but  not  much  about  the  other  departments  working 
with  it.  The  tendency  seems  to  be  for  them  to  sit  quietly  by  and 
watch  the  supply  department  work  out  its  own  salvation;  "to  damn 
it  with  faint  pi-aise"  where  there  is  no  fault  to  find,  and  with  ingeni- 
ous energy  when  there  is;  to  feel  that  they  have  done  their  full  duty 
when  they  have  cast  no  obstacles  in  its  pathway.  Such  an  attitude, 
such  a  lack  of  co-operation  in  the  true  sense  of  the  word,  not  only 
prevents  the  supply  department  from  rendering  the  most  efficient 
service  it  is  capable  of.  but  is  reflected  in  the  less  efficient  work  of 
the  other  departments  themselves. 

What  I  want  to  impress  upon  you  is  the  real  necessity  for  more 
active  assistance  from  the  heads  of  those  other  departments  in 
order  Jto  secure  the  best  results  and  the  best  service  from  the  supply 
department.  Let  us  drop  the  habitual  use  of  the  time  worn  and  over- 
worked excuse  of  "no  material."  and  devote  a  little  of  our  spare 
time  and  surplus  energj'  to  helping  the  storekeeper  out  with  a  few 
timely  suggestions,  or  a  little  advance  information  of  expected 
requirements.  Let  the  general  manager  recognize  more  fully  the 
true  importance  of  his  supply  agent  as  a  valuable  member  of  his 
staff;  include  him  in  all  of  his  inspection  trips  and  so  keep  him  in 
close  touch  with  physical  conditions  and  contemplated  work  for 
which  he  will  be  expected  to  furnish  the  material;  call  him  in  when 
he  is  consulting  with  his  general  superintendent  about  a  proposed 
extension,  or  with  his  chief  engineer  regarding  the  replacing  of  a 
bridge  or  the  erection  of  a  building. 

Let  the  division  superintendent  and  master  mechanic  make 
it  a  point  to  keep  their  storekeeper  fully  advised  of  probable  re- 
quirements as  far  in  advance  as  possible.  Tell  him  when  this  side- 
track is  to  be  put  in;  that  stock  yard  built;  or  the  other  water 
tank  erected.  Tell  him  how  many  locomotives  are  expected  to  be 
shopped  next  month  and  the  general  nature  of  the  repairs;  what 
the  prospects  are  of  the  number  of  bad  order  cars  increasing  or 
diminishing  in  the  near  future.  In  a  word,  co-operate  with  him 
to  that  extent  in  getting  required  material  on  the  ground  before 
the  men  are  waiting  for  it 


Don't  let's  expect  the  supply  agent  to  be  a  clairvoyant  or  ex- 
pect the  material  to  be  forthcoming  if  he  doesn't  know  it  is  wanted: 
and  don't  let's  expect  him  to  dig  out  for  himself  the  information 
that  we  might  so  easily  give.  If  the  exact  material  required  is  not 
in  stock,  let  us  aid  the  storekeeper  by  suggesting  and  accepting 
reasonable  substitutes.  Let  us  see  that  our  requisitions  are  so 
clearly  and  explicitly  worded  that  they  cannot  easily  be  misunder- 
stood, even  by  one  who  is  unfamiliar  with  the  local  conditions  or 
shop  methods.  Don't  let  us  be  afraid  to  say  why  we  want,  as  well 
as  what  we  want.  A  knowledge  of  the  purpose  for  which  material 
is  required  is  a  great  aid  to  its  intelligent  selection.  When  a  ques- 
tion is  asked  by  a  storekeeper,  don't  let  us  attribute  it  to  idle  cvrri- 
osity  and  reply  by  saying  it's  "none  of  his  business."  Don't  think 
because  we  know  it  all,  that  it  is  necessary  to  keep  the  other  fellow 
in  ignorance,  but  let  us  disseminate  a  little  of  our  knowledge  among 
those  who  are  not  so  fortunate,  and  thereby  add  to  the  intelligent 
conduct  of  the  less  enlightened  branches  of  the  service. 

When  the  heads  of  all  the  various  departments  once  fully 
realize  how  essential  their  own  active  and  intelligent  efforts  are  to 
the  success  of  the  supply  department  and  through  it  to  the  efficiency 
of  the  whole  operating  organism,  the  true  perspective  will  have 
been  established  and  the  true  capabilities  of  the  department  will 
have  been  made  available. 


The   Pedrick  &  Smith   Pipe   Bending    Machine. 


The  accompanying  illustration  shows  a  machine  made  by  Ped- 
rick &  Smith,  Germantown,  Philadelphia,  Pa.,  for  bending  pipe 
cold.  Piping  of  steel,  iron,  brass,  copper  or  other  material  can 
be  bent  cold  up  to  and  including  2  in.  in  diameter.  The  machine 
is  also  adaptable  by  means  of  special  formers,  for  bending  light 
angles,  flats  and  tee  bars.  The  gearing  is  compound,  with  a  ratio 
of  25  to  1,  thus  giving  the  machine  powerful  leverage,  and  enables 
a  bend  to  be  made  in  a  2  in.  pipe  with  but  little  effort.  It  is  oper- 
ated by  a  hand  wheel  consisting  of  four  handles,  which  by  means 
of  the  compound  gearing  engages  the  face  plate,  to  which  are  at- 
tached the  bending  quadrants.     The  pipe  is  held  in  the  quadrant  at 


The    Pedrick   &   Smith    Pipe    Bending    Machine. 

one  end  by  a  steel  plate,  while  the  resistance  stud  on  the  movable 
arm  engages  the  other  end.  The  various  curvatures  are  obtained 
by  adjusting  the  arm,  which  has  a  swing  of  three-quarters  of  a 
circle  supplemented  by  the  movement  of  the  resistance  stud  in  the 
"T"  slot  on  the  arm.  The  machine  is  mounted  on  a  telescopic  stand 
which  can  be  raised  or  lowered  to  any  suitable  height:  when  the 
base  is  fastened  the  upper  part  swivels.  A  universal  arm  or  sec- 
tion for  the  stand  is  furnished  so  that  if  desired  the  face  plate 
may  be  placed  in  a  horizontal  position  at  any  height  from  the 
floor.  Quadrants  are  furnished  with  the  machine  for  1-in.  pipe 
with  a  radius  of  6  in.:  for  l^i-in.  pipe  with  a  radius  of  9  in.;  for 
lio-in.  pipe  with  a  radius  of  12  in.,  and  for  2-in.  pipe  with  a  radius 
of  14  in.  While  only  four  quadrants  are  furnished  with  the  machine 
it  has  been  demonstrated  that  smaller  size  pipe  can  be  bent  in 
the  larger  size  quadrants  very  satisfactorily.  In  fact,  workmen 
will  not  take  the  time  to  change  the  quadrants  unless  they  desire  a 
shorter  radius  than  the  larger  quadrant  will  give  them. 
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NOTES. 

The  Railway  Commission  of  Canada  has  appointed  two  Inspec- 
;ors  to  examine  into  the  conduct  of  the  railroads  generally  and  to 
pake  weekly  reports;  the  principal  object  being,  according  to  the 
•eports,  "to  secure  compliance  with  those  provisions  of  the  railroad 
aw  designed  to  insure  safety." 

A  Massachusetts  manufacturer  In  a  complaint  to  the  Spring- 
leld  KeiiublUan  says  that  the  tipping  or  bribing  evil  now  makes 
;rouble  in  the  freight  department.  When  two  shippers  send  freight 
:o  New  York  (by  boat)  or  to  points  beyond  New  York,  if  the  boys 
It  the  dock  have  been  "tixed"  the  goods  arrive  in  24  hours;  if  not, 
naybe  in  ten  days. 

A  correspondent  in  central  Illinois  who  appears  to  be  somewhat 
startled  by  the  strenuousness  now  visible  in  certain  departments  of 
he  Wabash,  summarizes  his  observations  as  follows:  "The  new 
jeneral  manager  of  the  Wabash,  in  his  policy  of  retrenchment  has 
iince  the  middle  of  June  abolished  all  train  collectors;  consolidated 
;he  road's  six  divisions  into  three;  consolidated  under  one  head  the 
ocomotive,  car  and  machinery  departments;  taken  off  half  the 
;hrough  and  many  accommodation  trains;  consolidated  maintenance 
)f  way  departments  of  the  Springfield  and  Middle,  and  Detroit  and 
Eastern,  divisions;  abolished  pay  cars,  paying  employees  by  checks 
>ent  to  heads  of  departments  and  agents;  and  reorganized  the  pur- 
;hasing  department,  creating  a  general  head  for  all  Wabash  proper- 
ies." 

In  the  complaint  of  Wylie  against  the  Northern  Pacific,  the 
Interstate  Commerce  Commission,  in  an  opinion  by  Chairman 
Knapp.  decides  that  the  Northern  Pacific  has  no  right  to  make 
;hrough  passenger  rates  with  stage  lines  to  the  Yellowstone  Park 
which  discriminate  in  favor  of  a  certain  stage  line  and  a  certain 
lotel  company.  The  complainant  runs  a  stage  line  in  opposition  to 
;he  one  favored  by  the  railroad.  The  road  had  sold  through  tickets 
jn  which  it  received  less  than  its  established  rate  to  the  nearest 
railroad  station.  The  railroad  company  controls  the  policy  and 
jperations  of  these  stage  and  hotel  companies  which  it  favors.  The 
commission  holds  that  the  stage  company  is  not  competent  In  law 
:o  be  a  party  to  through  routes  and  joint  rates,  as  contemplated  by 
:he  Interstate  Commerce  law. 

At  Kansas  City,  July  1,  papers  were  filed  in  the  United  States 
District  Court  in  the  suit  of  the  Government  to  punish  the  Atchi- 
son, Topeka  &  Santa  Fe  for  contempt  of  court  in  giving  secret  re- 
iuced  rates  to  the  Colorado  Fuel  &  Iron  Company.  This  suit  is 
based  on  the  evidence  taken  by  the  Interstate  Commerce  Commission 
md  published  in  the  decision  of  that  body  several  months  ago.  The 
special  counsel  engaged  by  the  department  of  justice  to  decide  what 
iction  should  be  taken  by  the  Government  in  this  matter  recom- 
mended that  officers  of  the  road  be  charged  with  contempt  and  be 
.•ailed  to  answer;  but  President  Roosevelt  decided  that  only  the 
company  should  be  prosecuted;  that  to  prosecute  the  officers,  one 
af  whom  was  Paul  Morton^  Vice-President  of  the  company  at  the 
time  the  offences  were  committed  and  since  then  Secretary  of  the 
Navy,  would  be  unjust,  because  in  dealing  with  other  corporate  of- 
fenders against  the  laws — notably  the  Harvester  Company  at  Chi- 
cago— the  Government  had  not  prosecuted  individuals. 

The  Secretary  of  Agriculture  is  preparing  1,200  suits  against 
railroads  for  violation  of  the  law  limiting  the  time  which  animals 
may  be  confined  in  cars  in  transportation.  It  is  said  at  the  Depart- 
ment that  the  law  has  heretofore  been  a  dead  letter  because  the 
railroads  which  have  been  prosecuted  have  simply  paid  their  fines 
and  gone  on  with  the  violations  as  before;  but  evidence  has  now 
been  secured  under  which  very  many  flagrant  violations  can  be  pun- 
ished. Since  the  department  began  its  inquiries  a  number  of  rail- 
roads have  taken  action  to  comply  with  the  law.  The  Missouri  Pa- 
cific has  quickened  the  time  of  one  run  from  47  hours  to  27.  The 
Chicago  &  North-Western  proposes  to  use  stable  cars  (exclusively?), 
and  if  the  animals  are  made  comfortable  in  these  cars  the  Govern- 
ment will  not  prosecute.  The  Illinois  Central  has  established  ex- 
tensive feed  and  rest  yards  at  Freeport.  It  is  said  that  the  railroads 
will  try  next  winter  to  induce  Congress  to  repeal  the  law  or  to  allow 
animals  to  be  confined  more  than  28  hours. 

A  Transatlantic  Tow. 

The  Standard  Oil  Company  has  for  some  time  brought  much  of 
its  crude  oil  from  the  Texas  fields  to  the  New  York  refineries  in  steel 
barges,  towed  by  steamers  specially  built  for  this  work.    The  newer 


barges  carry  50,000  bbls.  (say  8,000  tons)  of  oil,  and  the  steamer 
carries  30,000  to  40,000  bbls.  additional.  The  refined  oil  shipped  to 
Kuropean  ports  has  never  been  carried  in  barges,  however,  but  in 
tank  steamers  with  a  capacity  of  from  4U,000  to  70,000  bbls.  An- 
nouncement has  just  been  made  that  the  towing  steamer  Col.  E. 
L.  Drake  has  started  across  the  ocean  to  London  with  barge  95. 
Although  this  is  the  first  transatlantic  tow  of  oil,  it  is  not  the  record 
haul,  for  the  S.  O.  steamer  Atlas  took  a  barge  from  New  York  to 
San  Francisco,  last  winter,  covering  13,090  miles  in  72  days. 

Michigan    Refrigeration  Cases. 

The  Interstate  Commerce  Commission,  in  an  opinion  by  Com- 
missioner Prouty,  has  announced  its  decision  concerning  refrigera- 
tion of  fruit  on  the  Pere  Marquette  and  Michigan  Central  roads. 
It  is  held  that  railroad  companies  are  required  at  common  law  to 
furnish  suitable  transportation  facilities,  and  it  follows  that  the 
railroad  companies  in  this  case,  holding  themselves  out  as  common 
carriers  of  perishable  fruit,  must  provide  the  necessary  refrigerator 
cars  for  the  traffic;  that  during  the  performance  of  the  transporta- 
tion the  car  is  the  car  of  the  railroad  company  using  it,  and  its 
measure  of  responsibility  as  to  the  sufficiency  of  the  car  is  the 
same,  whether  it  obtains  the  car  by  purchase  or  lease;  that  a  rail- 
road company  holding  itself  out  as  a  carrier  of  a  commodity  which 
can  only  move  under  refrigeration  is  ordinarily  in  duty  bound  to 
furnish  that  refrigeration,  for  the  ieing  is  not  a  mere  incident  of 
the  transportation  service  but  is  a  part  of  the  service  itself;  that 
refrigeration,  being  incumbent  upon  the  carrier  as  a  part  of  the 
transportation,  the  charge  for  that  service  stands  like  any  other 
charge  for  transportation,  and  it  is  the  duty  of  the  carrier  to  pub- 
lish, file  with  the  Commission,  and  observe  its  refrigeration  charges, 
over  which  the  Commission  has  the  same  jurisdiction  as  of  any 
other  charge  for  transportation:  that  it  is  not  within  the  province 
of  the  Commission  to  prescribe  the  method  or  kind  of  refrigeration 
charges  which  shall  be  adopted  by  the  carrier.  The  Commission 
finds  that  a  reasonable  refrigeration  charge  based  upon  the  cost  of 
the  ice  actually  used  would  be  $2.50  per  ton.  Ihe  Michigan  Central 
has  established  for  the  present  season  the  reasonable  charge  of  $2.50 
per  ton  for  ice  actually  used,  and  that  company  should  be  dismissed. 
The  Pere  Marquette,  while  under  contract  to  continue  its  use  of 
Armour  cars  during  the  present  season,  has  made  reductions  in  its 
refrigeration  charges  amounting  to  from  15  to  30  per  cent,  to  apply 
during  the  present  season,  and  has  filed  a  statement  with  the  Com- 
mission that  it  intends  for  the  season  of  1906  to  purchase  or  lease  its 
own  equipment  and  also  furnish  refrigeration  at  $2.50  per  ton  for 
the  ice  actually  used  in  transit.  For  various  reasons  stated  by  the 
Commission,  including  the  consideration  that  the  Commission  is 
without  authority  to  fix  rates  for  the  future,  no  order  is  Issued  at 
this  time. 

Grab  Irons  in  Texas. 

The  General  Managers'  Association  of  Texas  has  given  notice  of 
a  resolution  recently  adopted  that  after  June  1,  1906,  the  lines  in  the 
Association  will  not  accept  cars  for  transportation  or  switching  pur- 
poses, owned  by  other  railroad  companies,  private  car  lines  or  indi- 
viduals, with  hand-holds  and  foot-holds  secured  by  lag  screws,  ex- 
cept with  the  understanding  that  if  any  such  car  is  received  the 
lag  screws  will  be  replaced  by  bolts,  at  the  expense  of  the  owner. 
Cars  will  only  be  acceptable,  in  this  respect,  after  the  substitution 
of  bolts  for  lag  screws,  when  hand-holds  and  foot-holds  are  secured 
by  bolts  nutted,  with  ends  of  same  upset  to  keep  the  nut  from  turn- 
ing off  or  being  screwed  off.  C.  Hamilton,  of  Waco,  is  President  of 
the  Association. 

Differential  Fares  by  the  Michigan  Central. 
The  Michigan  Central  recently  asked  the  authority  of  the  Cen- 
tral Passenger  Association  to  sell  tickets  at  the  differential  rate  ($2 
less  than  standard)  from  Chicago  to  the  seaboard.  The  matter  was 
referred  to  three  arbitrators,  and  they  decided  that  the  privilege 
should  be  granted.  When  it  was  found  that  the  Michigan  Central  in- 
terpreted this  decision  as  allowing  it  to  sell  at  the  differential  rate 
over  the  New  York  Central,  a  standard  line,  the  other  roads  ob- 
jected. In  view  of  this  objection,  the  arbitrators  have  Issued  a  sup- 
plementary opinion  stating  that  the  decision  was  understood  to 
apply  to  the  New  York  Central  as  well  as  to  any  connection  on 
which  differential  fares  are  accepted.  There  has  been  strenuous 
objection  made  by  the  Grand  Trunk  to  the  granting  of  this  privi- 
lege to  the  Michigan  Central,  and  the  Grand  Trunk  has  declared 
that  it  will  reduce  its  rates  so  as  to  preserve  its  differential  under 
the  Michigan  Central's  rate.    The  Pennsylvania  offers  a  similar  dif- 
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ferential  rate  by  the  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis, 
whose  passengers  go  over  the  standard  Pennsylvania  line  east  of 
Pittsburg. 

Safety  on  the  Lake  Shore. 

The  Lake  Shore  &  Michigan  Southern  has  ordered  the  removal 
within  ten  days  of  all  facing  point  switches  on  the  main  line  between 
Chicago  and  Buffalo;  or,  where  removal  is  impossible,  the  protec- 
tion of  such  switches  by  distant  signals.  According  to  a  press 
despatch,  special  watchmen  have  been  stationed  to  see  that  unpro- 
tected switches  are  right  before  the  arrival  of  the  18-hour  express 
trains,  the  watchmen  to  remain  at  the  switches  until  the  train 
.passes. 

New  Zealand  Railroads. 

The  railroads  of  New  Zealand,  with  the  exception  of  one  private 
line  84  miles  long,  all  belong  to  the  state.  There  are  about  2,374 
miles  in  operation  on  a  3-ft.  6-in.  gage.  Including  the  steamer 
service  on  Lake  Wakatipu.  they  represent  a  capital  expenditure  of 
about  $100,000,000.  A  few  years  ago.  a  number  of  American  loco- 
motives and  cars  were  imported  by  the  government;  but,  on  account 
of  local  criticism  of  the  policy  of  importing  from  abroad,  the  gov- 
ernment workshops  have  recently  been  largely  employed  in  build- 
ing additional  rolling  stock  to  meet  the  rapid  increases  in  traffic. 
During  the  year  ended  March  31,  1904,  there  was  an  increase  of 
five  locomotives,  .58  passenger  cars,  18  brake  vans,  and  423  freight 
cars  in  the  equipment.  At  the  same  time,  there  were  being  built 
21  locomotives,  11  of  them  in  government  workshops.  The  total 
rolling  stock  in  use  at  the  end  of  the  year  was  377  locomotives,  with 
an  average  tractive  power  of  9,476  lbs.;  809  passenger  cars,  with  an 
average  seating  capacity  of  39%  persons,  and  13,132  freight  cars, 
with  an  average  capacity  of  seven  tons.  At  the  best  equipped  shops 
in  the  colony,  where  about  4.50  men  are  employed,  an  engine  has 
been  turned  out  in  five  weeks.  Within  the  last  few  years,  West- 
inghouse  air-brakes  and  Pintsch  gas  have  been  very  largely  intro- 
duced, as  well  as  the  interlocking  system,  and  the  electric-tablet 
system  of  train  signaling,  which  are  in  use  over  a  considerable 
mileage  and  are  being  rapidly  extended.  During  the  year  under 
review,  58  miles  of  track  were  relaid  with  70-lb.  rails,  and  it  was 
proposed  to  relay  at  least  100  miles  more  during  the  year  ended 
March  31,  1905. — London  Times. 

Duff  Roller  Bearing  Screw  Jacks. 

The  Duff  Manufacturing  Company,  Pittsburg,  Pa.,  has  placed  on 
the  market  a  new  line  of  roller  bearing  screw  jacks  in  25  or  more 
different  sizes.  These  jacks  have  been  put  to  abnormal  tests  in 
order  to  prove  their  efficiency  for  heavy  work,  and  have  demon- 
strated a  considerable  saving  in  operating  expenses  and  in  time  and 
labor.  The  makers  claim  that  the  same  load  can  be  raised  about 
15  per  cent,  easier  with  the  "Duff"  jack  than  with  any  other  anti- 
friction screw  jack. 

The  "Duff"  jack  contains  two  roller  bearings — one  large  or  main 
bearing  at  the  head  of  the  jack,  and  another  bearing  to  take  the 
thrust  on  the  bevel  pinion.  The  main  feature  of  any  anti-friction 
jack,  however,  is  the  bearing  itself.  The  roller  bearing  used  is  a 
patented  bearing  consisting  of  two  hardened  ground  tool  steel  plates 
with  a  cage  between  them  carrying  the  hardened  ground  rolls.  A 
cut  of  the  two  bearings  employed  is  shown  herewith.  It  is  claimed 
that  this  form  of  bearing  will  stand  heavier  loads,  and  will  wear 


The  Preston  Seal-Lock, 

The  accompanying  illustration  shows  the  Preston  seal-lock.  The 
patents  are  owned  by  Crago  &  Bohrnstedt,  Cadott,  Wis.,  who  de- 
scribe the  device  as  follows:  The  seal  is  made  of  very  thin  tin  with 
a  hole  in  each  end.  No  leading  of  any  kind  is  necessary,  which 
reduces  the  cost  of  seals  very  materially.  The  locking  device  is 
secured  by  a  retaining  guide  in  the  form  of  a  lug  having  forwardly 
projecting  flanges,  and  through  the  medium  of  a  dog  engaging  one 
of  a  series  of  serrations.  The  hasp  is  provided  with  a  diamond 
point  and  a  knife  hook,  which  hold  the  seal  in  position  and  help 
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to  mutilate  it  when  the  locking  device  is  forced  upward.  The  lock- 
ing device  is  also  provided  with  a  sharp  edge  which  cuts  the  seal  in 
two  pieces  when  the  lock  is  opened.  No  sealing  punch  is  required 
to  close  the  seal,  and  the  latter  is  destroyed  when  the  lock  is  opened, 
making  it  impossible  to  use  it  a  second  time.  The  lock  is  easily 
opened  with  the  hand  and  is  operated  quickly.  It  is  also  provided 
with  openings  which  will  admit  of  the  use  of  any  seal  now  on  the 
market.  The  lock  was  on  exhibition  at  the  International  Railway 
Congress  at  Washington  in  May. 

Suez  Canal  Traffic. 
The  net  tonnage  through  the  Suez  Canal  in  1904  shows  an  in- 
crease of  1,494,547  tons  compared  with  that  of  1903,  the  increase 
being  due  to  heavy  shipments  of  wheat  from  India  to  Europe,  and 
to  the  large  quantities  of  coal  consigned  to  the  East.  The  latter 
exceeded  the  shipments  of  1903  by  about  500.000  tons.  During  the 
year  4,237  vessels  passed  through  the  canal,  of  which  2,679  were 
British.  There  was  an  increase  in  1904  of  1.430,376  tons  in  the  ton- 
nage of  British  vessels  as  compared  with  1903.  The  figures  were 
7,403,553  tons  in  1903  and  8,833.829  tons  in  1904.  The  tonnage  of 
German  vessels  increased   from  1,773,265  tons  in  1903  to   1,969.561 


Types  of  the  "Duff"'   Roller  Bearing  Jack  and  Sectional  View  of  the  Same.         Roller   Bearings   Used    in   the   "Duff"   Screw   Jacks. 


better  than  ball-bearings,  and  that  the  rolls  will  not  crush  or  flatten 
and  will  not  wear  grooves  in  the  hardened  plates  after  continuous 
service,  as  is  often  found  in  other  types  of  anti-friction  bearings. 
When  the  bearings  are  removed  from  the  jack  frame,  they  remain 
intact  and  do  not  separate  and  become  hard  to  handle. 

The  ratchet  on  the  "Duff"  jacks  is  of  special  construction,  and 
with  it  the  jack  may  be  reversed  with  ease  and  quickness.  The 
"Duff"  roller  bearing  jacks  cover  a  wide  field  in  the  handling  of 
railway  equipment,  in  bridge  .vcnk  and  in  the  way  of  wrecking  pur- 
poses. They  are  made  in  all  -Izis  with  capacity  from  15  tons  to  70 
tons.  Cone  bearing  and  roll'  r  In^aring  journal  jacks  with  capaci- 
ties of  10,  15  and  25  tons  arr  also  made  by  this  company. 


tons  in  1904.  In  the  year  1870,  when  the  canal  was  opened,  26,758 
civil  and  military  passengers  were  carried  through  the  canal;  in 
1904  the  number  was  210,849. — Consular  Report. 

The  Milan  Exhibition  of  1906. 
To  celebrate  the  inauguration  of  the  Simplon  tunnel,  an  exhibi- 
tion is  to  be  held  at  Milan,  in  1906,  under  the  patronage  of  the 
King  of  Italy.  It  is  known  as  the  International  Exhibition  of  Pub- 
lic Hygiene  and  Hygiene  and  Sanitary  Assistance  in  Transports, 
and  the  programme  indicates  that  special  attention  will  be  paid  to 
the  hygiene  of  railroad  buildings  and  rolling  stock,  organization  of 
railroad  emergency  services,  etc. 
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Engineering   Societies  of  the   World. 
The   following  statistics  of  the  principal  engineering  societies 
were  recently  given  by  John  W.  Leib,  Jr.,  in  his  presidential  address 
before  the  American  Institute  of  Electrical  Engineers: 


Name  and  date  of  Q 

organization. 
Am.  Society  of  Civil  Engineers.  1.8.')2.    1!)0.") 
Am.  Inst,  of  Mining  Engineers.  1S71.  .    1905 
Am.  Society  of  Mech.  Engineers    18.S0.   VMa 
Am.  Inst,  of  Electrical  Englneers,lSS4  1905 


1,79.5 

903  127  367'  3.203 

3.483 

...  190  ...  3,680 

1,91.1 

...  237  609  2,780 

481 

2,831 3,334 

Is 


Name  and  date  of 
organization. 
Instn.  Civil  Engr.s.cGreat  Britain i.  I.SIS 
Instn.  of  Mechanical  Engineers,  1847.  . 

Iron  and  Steel  Inst     1869 

nnstn.   of  Electrical   Engineers.    1889.  . 

Verein   Deutscher   Ingenieure.    1891.... 

Society  des  IngOnieurs  Civil  de  France, 

1848  


1905 
1903 
1905 
1904 
1903 

1901 


2,191  4,110   271 
2,351  1,434    72 

1,898  

1,101' 1.433  1,761 
17,343  


6.397- 
3,977' 
1,909 
4.303' 


3,691 


time  2,7.00,000  word  cards  have  been  collected.     For  further  particu- 
lars Dr.  Jansen  may  bo  addressed  at  49  Dorotheenstrasse,  Berlin. 

The  Acrobat  versus  the  Street  Car. 

At  a  recent  meeting  of  insurance  men  with  a  view  to  starting 
a  campaign  against  hired  witnesses,  shyster  lawyers,  ambulance 
chasers  and  professional  accident  claimants,  Theodore  Waters 
showed  a  photograph  of  an  acrobat  who  had  evolved  a  somewhat 
hazardous  method  of  making  a  living.  "This  man,"  said  Mr.  Waters, 
"didn't  mind  letting  street  cars  bump  him  all  over  the  street.  He 
would  be  picked  up  by  a  confederate  and  tarried  to  a  furnished 
room.  Then  the  confederate  would  be  bandaged  up  and  the  acrobat 
would  go  out  again  to  get  bumped.  Again  a  confederate  would  go 
to  bed  with  the  injuries  the  ai:robat  was  supposed  to  have  received. 
Getting  witnesses  was  easy.  The  gang  had  little  trouble  in  collect- 
ing damages.-    Finally  they  were  caught  and  punished." 

Dominion  Mail  Subsidies. 
The  State  Department  has  made  public  the  information  that  in 
the  fiscal  year  ended  June  30,  1904,  the  Canadian  Government  paid 
$851,748  in  mail  subsidies  to  steamship  lines.  The  largest  amount, 
$175,000.  was  paid  to  lines  running  from  Canada  to  Great  Britain; 
$146,000  was  paid  to  the  Canada-South  African  lines,  and  $116,800 
to  the  Australian  lines. 

Manufacturing  and   Business. 


'Includes  27  Fellows. 
-Includes  136  Foreign  Members. 
'Not  including  1.144  students  or  graduates. 

'Originally    organized   as   the   Society   of   Telegraph   Engineers   and    Elec- 
tricians in  1871. 

^Not  including  430  students  or  graduates. 
"Not  including  1.107  students  or  graduates. 

"Combination"  Tie  Plate. 
The  tie  plate  shown  herewith  is  a  new  one,  recently  added  to 
the  line  of  the  Railroad  Supply  Co.,  Chicago,  and  called  the  "Com- 
bination."    It  has  a  rib  on  each  side.     One  acts  as  a   shoulder  to 
prevent  lateral  movement  of  the  rail.     The  lower  rib  enters  the  tie 


Combination  Tie  Plate. 

to  prevent  displacement  of  the  plate  by  the  downward  and  outward 
thrust  of  the  rail.  It  is  called  a  "combination"  tie  plate  because 
it  can  be  used  either  under  a  rail  joint  or  at  intermediate  points 
simply  by  reversing  it,  the  shoulder  in  either  case  supporting  the 
rail. 

Additional  Panama  Steamer. 
The  Panama  Railroad  Steamship  Line  has  chartered  the  Savan- 
nah Line  steamer  "City  of  Savannah"  for  a  term  of  three  months, 
with  an  option  for  renewal  or  of  purchasing  the  boat  if  she  proves 
satisfactory.  The  "City  of  Savannah"  was  built  in  1896  by  the  New- 
port News  Shipbuilding  &  Dry  Dock  Company  for  the  Plant  Steam- 
ship Company,  and  was  originally  named  "La  Grande  Duchesse," 
until  purchased  by  the  Savannah  Line.  She  is  a  twin  screw  boat, 
380  ft.  long,  47  ft.  beam  and  28  ft.  deep  and  of  5.017  tons  gross 
register.  Her  engines  are  of  6,500  i.h.p.  Built  for  a  16%  knot  ship, 
her  record  has  been  unsatisfactory,  in  speed  performance  and  coal 
consumption,  and  she  has  a  comparatively  small  cargo  space. 

The  German  Technolexicon. 
Dr.  Hubert  Jansen,  editor-in-chief  of  The  Technolexicon.  which 
is  being  published  by  the  Society  of  German  Engineers,  announces 
that  in  the  compilation  of  this  universal  technical  dictionary  for 
translation  purposes — which  is  being  prepared  in  English.  German 
and  French,  and  was  commenced  in  1901 — about  2,000  firms  and 
individual   collaborators   are  at  present  assisting.     At   the   present 


it  is  said,  will  enlarge  its  car- 


The  Railway  Steel-Spring  Co., 
wheel  shops  at  Hudson,  N.  Y. 

The  Buda  Foundry  &  Manufacturing  Co.,  Chicago,  has  shipped 
98  push  cars  to  Panama,  this  being  part  of  a  large  order  for  various 
track  construction  supplies  received  recently. 

According  to  reports  from  Philadelphia,  the  Philadelphia  & 
Western  has  decided  to  use  the  third-rail  system,  and  a  contract  is 
to  be  given  at  once  for  building  an  electric  generating  plant. 

The  Philadelphia  &  Reading  has  given  a  contract  to  Robert 
Palmer  &  Sons  Shipbuilding  Co.,  of  Noank,  Conn.,  for  building  six 
coal  barges,  each  of  which  will  have  a  capacity  of  1,200  tons,  to  be 
completed  during  the  coming  fall  and  winter. 

W.  A.  Stadelman,  eastern  agent  of  the  Wellman-Seaver-Morgan 
Company,  and  who  has  been  in  charge  of  the  eastern  office  at  42 
Broadway,  New  York,  has  been  appointed  general  sales  agent  of 
the  same  company,  with  headquarters  at  Cleveland,  Ohio,  taking  ef- 
fect July  1.  Fred  Stadelman  has  been  appointed  assistant  manager 
of  the  New  York  office. 

The  Isthmian  Canal  Commission  have  ordered  3,000  squares  of 
Paroid  roofing  and  a  similar  amount  of  Neponset  black  building 
paper  and  Neponset  insulating  paper  from  F.  W.  Bird  &  Son,  East 
Walpole,  Mass.  The  above  company  state  that  the  Government  has 
used  many  carloads  of  Paroid  in  the  Philippines,  Cuba,  and  on 
work  in  this  country. 

The  Toledo-Massillon  Bridge  Co.,  recently  formed  by  the  reor- 
ganization of  the  Massillon  Bridge  Co.,  has  selected  a  site  for  its 
new  works  at  Toledo.  Plans  now  being  made  call  for  a  main  build- 
ing 100  X  400  ft.  of  brick  construction,  to  contain  traveling  electric 
cranes  and  a  large  amount  of  machinery.  There  will  also  be  five 
smaller  buildings,  and  it  is  expected  to  have  the  works  in  opera- 
tion by  the  first  of  next  month. 

J.  G.  White  &  Co.,  of  New  York,  announce  the  appointment  of 
Mr.  Harold  U.  Wallace,  the  son  of  John  F.  Wallace,  as  Third  Vice- 
President  of  their  company.  Mr.  Wallace  was  Chief  Engineer  of 
the  Illinois  Central  up  to  March  of  this  year.  He  has  been  con- 
nected with  the  Illinois  Central  since  1894,  having  been  Chief  Engi- 
neer since  1902.  The  lake  front  improvement  work  of  the  road  in 
Chicago,  which  included  the  depression  and  reconstruction  of  20 
miles  of  yard  and  main  tracks,  was  carried  out  under  the  super- 
vision of  Mr.  Wallace. 

Iron  and  Steel. 

The  Tennessee  Coal,  Iron  &  Railroad  Co.  has  recently  received 
an  order  for  about  55,000  tons  of  rails  for  1906  delivery. 

Bids  will  soon  be  asked  for  about  55,000  tons  of  steel  to  be  used 
in  building  the  new  Manhattan  bridge  over  the  East  river.  New 
York. 

The  Pittsburg  Steel  Co.  has  given  an  order  to  the  United  States 
Steel  Corporation  for  1,000,000  tons  of  steel  billets  for  delivery  with- 
in the  next  five  years. 

The  American  Bridge  Co.  and  Riter-Conley  Manufacturing  Co., 
of  Pitt.^burg,  have  the  contract  for  the  10.500  tons  of  structural  steel 
to  be  used  in  the  new  buildings  at  the  W'est  Allis  plant  of  the  Allis- 
Chalmers  Co. 

The  Lake  Shore  &  Michigan  Southern  has  given  a  contract  for 
about  15,000  tons  of  bridge  material  to  be  used  in  building  small 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  1. 


structures  along  the  line  of  its  road  and  the  Atchison,   Topeka  & 
Santa  Fe  has  given  an  additional  order  for  3,000  tons. 

Orders  have  recently  been  given  by  the  Vanderbilt  roads  for 
25,000  tons  of  rails;  by  the  Wabash,  5,000  tons;  Toledo  &  Chicago 
Interurban,  5,500;  Long  Island,  2,500;  electric  roads  in  the  neigh- 
borhood of  Cleveland,  •5,000;   electric  lines  in  the  east,  10,000  tons. 


MEETINGS  AND  ANNOUNCEMENTS. 


(For  ilatis  of  vuniintiona  anil  regular  mectinya  of  railroad  conrciitioiin  ami 
cnuinccriny  societies,  see  aclrcrtising  page  24.) 


National  Railroad  Master  Blacksmiths'  Association. 
The  next  meeting  of  this  association  is  to  be  held  August  15, 
IG  and  17  at  Cleveland,  with  headquarters  at  the  Forest  City  House 
(rate  $2  a  day).  The  following  committee  reports  will  be  pre- 
sented: "Forging  Machine  Formers,  Bulldozers,  Etc.,"  D.  H.  Ed- 
wai'ds.  Chairman;  "Spring  Making,  Repairing  and  Tempering,"  Jas. 
Fenwick,  Chairman;  "Oil  Furnaces,"  John  McNally,  Chairman; 
"Manipulating  Tool  Steel,  Including  High  Speed  Varieties,"  R.  A. 
Mould,  Chairman;  "Tools  and  Formers  for  Steam  Hammers,"  D. 
Fitzgerald.  Chairman;  "Best  Material  and  Methods  of  Forging  Mo- 
tion Work,"  J.  B.  Anderson,  Chairman;  "Ideal  Blacksmith  Shop."  H. 
G.  Price,  Chairman;  "Best  Methods  of  Repairing  Locomotive 
Frames.  Both  Iron  and  Steel,"  W.  Smith,  Chairman;  "Best  Methods 
of  Testing  Materials  and  Selecting  Same  for  Uses  Intended,"  L.  J. 
Brunner,  Chairman. 


PERSONAL. 


— Mr.  J.  L.  Campbell,  who  has  been  appointed  Engineer  of  Main- 
tenance of  Way  on  the  El  Paso  &  Southwestern  and  the  El  Paso- 
Northeastern  System,  was  born  in  1S63  and  began  railroad  work  in 

1894  as  Resident  Engineer  of 
Construction  on  the  Rio 
Grande  Northern  Railroad  of 
Texas.  From  1895  to  1S9S  he 
was  Locating  Engineer  for 
the  Rio  Grande.  Sierra  Madre 
&  Pacific.  In  1897  he  was 
made  Chief  Engineer  of  Loca- 
tion and  Construction,  on  the 
El  Paso-Northeastern,  and 
subsequently  served  on  the 
Atchison,  the  Arizona  &  New 
Mexico,  part  of  the  Southern 
Pacific,  and  the  St.  Louis, 
Kansas  City  &  Colorado.  He 
next  entered  the  service  of 
Phelps,  Dodge  &  Co.  and  was 
appointed  Engineer  of  Main- 
tenance of  Way  of  the  El 
Paso  &  Southwestern  and  the 
recently  acquired  El  Paso- 
Northeastern.  For  the  four 
years  before  he  began  rail- 
road work  Mr.  Campbell  was 
Chief  Engineer  of  the  City  of  El  Paso,  Texas.  He  was  in  May, 
1901,  elected  a  member  of  the  American  Society  of  Civil  Engineers! 
—Honorable  S.  Parent,  formerly  Premier  of  the  Province  of 
Quebec,  will,  it  is  reported,  be  appointed  to  the  Railroad  Commission 
of  the  Privy  Counsel,  to  succeed  the  Honorable  F.  B.  Wade,  deceased. 
—Mr.  Charles  A.  Dunham,  who  has  been  appointed  Signal  Engi- 
neer of  the  Great  Northern,  entered  railroad  service  in  1884  on  the 
Chicago,  Burlington  &  Quincy  as  a  helper  in  the  mechanical  de- 
partment. In  1887  he  went  to  the  bridge  department  of  the  New 
York,  Chicago  &  St.  Louis.  For  some  time  he  worked  for  Grant 
Brothers,  railroad  contractors  in  California,  and  in  March,  1890,  he 
re-entered  the  service  of  the  Burlington  as  a  locomotive  fireman. 
In  1892  he  left  the  Burlington  to  go  to  the  Union  Switch  &  Signal 
Company,  for  which  company  and  the  National  Switch  &  Signal 
Company  he  worked  until  February,  1S96,  when  he  was  appointed 
Inspector  of  Signals  on  the  Illinois  Central.  He  was  soon  made 
Supervisor  of  Signals,  and  on  March  1,  1901,  was  promoted  to  be 
Signal  Engineer. 

—Hon.  Fletcher  Bath  Wade,  K.  C,  M.  P.,  late  Chairman  of  the 
Commissioners  of  the  (Canadian)  Trans-Continental  Railway,  who 
died  on  May  23,  was  born  Sept.  9,  1852,  at  Granville,  N.  S.  After 
studying  for  three  years  in  a  lawyer's  office  he  was  admitted  to  the 
bar  at  Halifax,  N.  S.,  in  1875.  Mr.  Wade  was  connected  with  many 
railroad,  steamship,  mining  and  other  companies.  In  187S  he  was 
appointed  Solicitor  of  the  Nova  Scotia,  Nictaux  &  Atlantic  Railroad. 
In  1S88  he  was  in  charge  of  financing  the  completion  of  the  Nova 
Scotia  Central  and  later  was  appointed  Receiver  and  Manager, 
which  position  he  held  for  six  years.  He  was  a  promoter  of  the 
Halifax  &  South  Western  and  the  Middleton  &  Victoria  Beach  rail- 


roads, which  have  since  been  sold  to  the  McKenzie  &  Mann  inter- 
ests. Mr.  Wade  has  been  an  active  supporter  of  the  Liberal  party 
since  1878. 

— Mr.  A.  T.  Hardin,  who  has  just  been  appointed  Assistant  to 
the  General  Manager  of  the  New  York  Central  &  Hudson  River,  was 

born  in  1868  and  entered  rail- 
road service  at  the  age  Of 
14  as  an  operator  on  the  Rich- 
mond &  Danville.  After 
working  for  seven  years  as 
operator,  agent  and  stenog- 
rapher, he  went  to  the  Uni- 
versity of  South  Carolina, 
where  he  graduated  in  1894 
in  the  civil  engineering 
course.  In  that  year,  he  en- 
tered the  Maintenance  of  Way 
department  of  the  Southern. 
In  189S  he  came  to  the  New 
York  Central  as  supervisor, 
since  which  time  he  has  been 
Division  Engineer  of  the 
Eastern  division.  Engineer 
of  Track  and  Engineer  of 
Maintenance  of  Way.  This 
last  position  he  leaves  to  be- 
come Assistant  to  the  Gen- 
eral Manager. 

—Mr.  John  Marcus  Davis,  who  has  been  appointed  Assistant 
General  Superintendent  of  the  new  Central  district  of  the  Great 
Northern,  was  born  in  1871.  His  first  railroad  work  was  in  1889 
as  a  brakeman  on  the  San 
Antonio  &  Aransas  Pass. 
From  this  he  went  Into  office 
work  and  served  on  the  Gulf, 
Colorado  &  Santa  Fe,  the 
Mexican  Central,  and  the 
Great  Northern.  In  1898  he 
was  appointed  Assistant  Su- 
perintendent of  the  Fergus 
division  of  the  G.  N.  He 
was  transferred  to  the  Mon- 
tana division,  and  then  back 
to  the  Breckenridge  division. 
In  1900  he  left  the  Great 
Northern  to  go  to  the  Erie  & 
Wyoming  Valley;  and  thence 
went  to  the  Erie  as  Superin- 
tendent of  the  Wyoming  and 
Jefferson  divisions.  In  1902 
he  was  transferred  to  the  Al- 
legheny division,  and  in  1903 
returned  to  the  Great  North- 
ern as  Superintendent  of  the 
Eastern  division.  In  1904  he 
went  to  the  Dakota  division,  and  this  year  was  appointed  Superin- 
tendent of  the  new  Minot  division,  which  position  he  held  until  July 
1,  when  he  was  appointed  Assistant  General  Superintendent. 

— Mr.  Herbert  T.  Herr,  who  has  been  appointed  Acting  General 
Superintendent  of  the  Denver  &  Rio  Grande,  was  born  in  Denver  in 
1876.     After  graduating  at  the  East  Denver  high  school  in  1895,  he 

entered  the  shops  of  the  Chi- 
cago &  North-Western  as  an 
apprentice.  After  a  year  of 
this  work,  he  went  to  Y'ale 
and  graduated  in  1899  from 
the  Sheffield  Scientific  School. 
During  two  of  the  summer 
vacations  while  he  was  in 
college,  Mr.  Herr  worked  as 
apprentice  on  the  Denver  & 
Rio  Grande.  In  1899  he  was 
appointed  Division  Master 
Mechanic  of  the  Southwest  di- 
vision of  the  Chicago  Great 
Western,  and  in  December  ot 
the  same  year  Mechanical 
Engineer.  In  April,  1902,  he 
went  to  the  Atchison,  Topeka 
&  Santa  Fe  as  Master  Me- 
chanic at  Fort  Madison, 
Iowa.  He  next  went  to  the 
Norfolk  &  Western  as  Master 
Mechanic  of  the  Eastern  di- 
vision, with  headquarters  at 
Roanoke,  Va.  This  position  he  held  until  September,  1904,  when  he 
was   made   Assistant   to    the   Vice-President   on   the   Denver   &  Rio 
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Grande,  Irom  which  he  is  promoted  to  be  Acting  General  Superin- 
tendent. 

— Mr.  Warren  S.  Palmer,  who  has  been  appointed  General  Super- 
intendent of  the  Northern  district  of  the  Southern  Pacific,  compris- 
ing the  Coast,  Western,  Sacramento  and  Carson  &  Colorado  divisions 

of  the  Pacific  system,  is  a  na- 
tive of  San  Francisco.  He 
graduated  in  1876  in  the  civil 
engineering  course  of  the 
University  of  California. 
After  his  graduation,  he 
served  as  carpenter  and 
draftsman  apprentice  in  the 
bridge  and  buildings  depart- 
ment of  the  Central  Pacific. 
In  1881  he  was  transferred  to 
the  engineering  department, 
where  he  spent  five  years  in 
location  and  construction 
work.  In  1886  he  left  the 
railroad  business  to  become  a 
member  of  the  firm  of  Palmer 
&  Storey,  engineers  and  con- 
tractors, during  which  time 
that  firm  built  the  Colusa  & 
Lake,  the  Yreka  and  the 
Pajaro  Valley  railroads  in 
California.  In  1890  he  re- 
turned to  railroad  service  as 
Resident  Engineer  of  the  First  district  of  the  Southern  Pacific, 
and  in  1898  he  was  appointed  Assistant  Superintendent  of  the  West- 
ern division.  In  1901  he  was  appointed  Superintendent  of  the  Sacra- 
mento division,  and  a  year  later  was  transferred  to  the  Western 
division.  From  this  position  he  was  recently  promoted  to  be  Gen- 
eral Superintendent  of  the  Northern  district. 


ELECTIONS  AND   APPOINTMENTS. 


Atchison,  Topeka  c(-  Santa  Fe. — F.  C.  Fox,  General  Superintend- 
ent of  the  Western  Grand  Division,  has  been  appointed  General 
Superintendent  of  the  Eastern  Grand  Division,  with  headquar- 
ters at  Topeka,  Kan.,  succeeding  D.  E.  Cain,  resigned.  R.  J. 
Parker,  Superintendent  of  the  Missouri  division,  has  been  ap- 
pointed General  Superintendent  of  the  Western  Grand  Divis- 
ion, with  headquarters  at  La  Junta,  Colo.,  succeeding  Mr.  Fox. 

Chicago,  Burlington  d  Quincy. — The  Chicago  division  now  includes 
the  terminals  and  the  main  line  to  Clyde,  111.,  seven  miles. 
The  Aurora  division  extends  from  Clyde  to  Galesburg,  111.,  in- 
cluding the  branch  lines,  except  the  line  from  Sterling  to  Deep 
Rock,  which  has  been  made  part  of  the  Galesburg  division. 
The  Galesburg  division  consists  of  the  Quincy,  Peoria,  Galva, 
Keithsburg,  Rushville,  Tri-City  and  Savannah  branches  and  the 
Galesburg  yards.  The  Ottumwa  division  includes  the  main 
line  from  the  West  Galesburg  yard  to  Creston,  Iowa.  The  Bur- 
lington division  is  made  up  of  the  branch  lines  running  into 
that  city.  It  will  also  include  the  branch  from  Quincy,  111.,  to 
Louisiana,  Mo.,  which  has  been  part  of  the  Galesburg  division. 
The  St.  Louis  division  extends  from  Rio,  111.,  to  St.  Louis,  in- 
cluding the  branch  from  Concord  via  Jacksonville  to  Centralia. 

L.  N.  Hopkins,  Supply  Agent  of  the  lines  East  of  the  Mis- 
souri River,  has  been  appointed  Purchasing  Agent  of  the  Chi- 
cago, Burlington  &  Quincy,  succeeding  George  G.  Yeomans,  re- 
signed. 

T.  J.  Frier,  Assistant  Supply  Agent,  has  been  appointed 
Supply  Agent  of  the  lines  East  of  the  Missouri  river,  with  head- 
quarters at  Chicago,  succeeding  L.  N.  Hopkins,  promoted. 

Chicago,  Bock  Island  it-  Pacific. — A.  G.  Merrill,  Superintendent  of 
of  the  Panhandle  division,  has  been  appointed  Superintendent 
of  the  Arkansas  division  with  headquarters  at  Little  Rock.  H. 
M.  Hallock.  Superintendent  of  the  Oklahoma  division,  has  been 
appointed  to  succeed  Mr.  Merrill,  with  headquarters  at  Oklahoma 
City,  O.  T. 

Cincinnati,  Neiv  Orleans  £  Texas  Pacific. — D.  M.  Case  has  been  ap- 
pointed Superintendent  of  Signals  of  the  Cincinnati,  New  Or- 
leans &  Texas  Pacific,  succeeding  W.  A.  D.  Short,  who  has  re- 
signed to  become  Signal  Engineer  of  the  Illinois  Central. 

C.  E.  Rickey  has  been  appointed  Superintendent  of  Car 
Service  of  the  Cincinnati,  New  Orleans  &  Texas  Pacific  and 
Alabama  Great  Southern,  succeeding  I.  F.  Hall,  assigned  to 
other  duties. 

R.  D.  Lankford,  Assistant  Secretary,  has  been  appointed 
Secretary  of  the  Cincinnati,  New  Orleans  &  Texas  Pacific,  with 
headquarters  at  New  York,  succeeding  W.  A.  Shoemaker,  re- 
signed. J.  W.  Hood  has  been  appointed  Assistant  Secretary, 
with  headquarters  at  Cincinnati,  succeeding  Mr.  Lankford. 


Delaware  d-  Hudson. — George  A  Keller,  Superintendent  of  Car  Serv- 
ice, has  been  appointed  Car  Accountant,  with  headquarters  at 
Albany,  N.  Y.  He  is  succeeded  by  Thomas  O.  Cole,  also  with 
headquarters  at  Albany. 

F.  B.  Lincoln,  Superintendent  of  the  Susquehanna  divis- 
ion, with  headquarters  at  Oneonta,  N.  Y.,  has  resigned.  The 
jurisdiction  of  A.  T.  Benjamin,  Superintendent  of  the  Saratoga 
division,  with  headquarters  at  Albany,  has  been  extended  over 
the  Susquehanna  division. 

Denver  cG  Rio  Grande.— A.  H.  Calef,  J.  F.  Vaile  and  W.  H.  Taylor 
have  been  elected  directors.  They  succeed  Edward  O.  Wolcott, 
deceased,  and  E.  H.  Harriman  and  Edwin  Gould. 

El  Paso-Northeastern  System. — Dennis  Sullivan,  General  Superin- 
tendent, has  resigned. 

A.  R.  Oster  has  been  appointed  General  Superintendent, 
with  headquarters  at  Alamogordo,  N.  M.,  succeeding  D.  Sullivan, 
resigned. 

Erie. — E.  H.  Harriman  and  George  F.  Baker,  directors,  have  been 
elected  to  the  executive  committee. 

Great  Northern. — George  S.  Stewart,  Assistant  Superintendent  of 
the  Breciienridge  division,  has  been  appointed  Superintendent 
of  the  Minot  division,  succeeding  J.  M.  Davis,  recently  appointed 
Assistant  General  Superintendent. 

R.  D.  Hawkins  has  been  appointed  General  Master  Me- 
chanic of  the  Central  district,  with  headquarters  at  Minot,  N. 
Dak.  The  Central  district,  of  which  J.  M.  Davis  was  re- 
cently appointed  Assistant  General  Superintendent,  is  a  new 
general  district  and  includes  the  Dakota,  Minot  and  Montana 
divisions  and  the  Montana  Central  Railway.  The  jurisdiction 
of  the  Assistant  General  Superintendent  of  the  Eastern  dis- 
trict has  been  extended  to  include  the  Willmar,  Breckenridge, 
Fergus  Falls  and  Northern  divisions  and  the  Willmar  &  Sioux 
Falls  Railway.  The  jurisdiction  of  the  Assistant  General  Su- 
perintendent of  the  Western  district  will  include  the  Kalispell, 
Spokane  and  Cascade  divisions  and  the  Spokane  Falls  &  Nor- 
thern Jttailway. 

Illinois  Central. — T.  J.  Hudson,  Traffic  Manager,  has  been  appointed 
General  Traffic  Manager;  F.  B.  Bowes,  Assistant  Traffic  Man- 
ager, has  been  appointed  Freight  Traffic  Manager;  A.  H.  Hanson, 
General  Passenger  Agent,  has  been  appointed  Passenger  Traffic 
Manager,  and  S.  G.  Hatch,  Assistant  General  Passenger  Agent, 
has  been  appointed  General  Passenger  Agent,  succeeding  Mr. 
Hanson.  The  offices  of  Traffic  Manager  and  Assistant  TraflSc 
Manager  have  been  abolished.  The  same  appointments  have 
been  made  for  the  Yazoo  &  Mississippi  Valley. 

Interborough  Rapid  Transit  (New  York). — George  H.  Pegram  has 
been  appointed  Chief  Engineer  of  the  Interborough  Rapid  Tran- 
sit Company  and  of  the  Rapid  Transit  Subway  Construction 
Company,  succeeding  S.  L.  F.  Deyo,  Chief  Engineer  of  the  latter 
company  and  of  the  Subway  division  of  the  Interborough. 

Kansas  City  Sonthern. — H.  Visscher  has  been  appointed  Treasurer, 
succeeding  F.  V.  S.  Crosby,  and  R.  J.  McCarty,  Auditor  and  As- 
sistant Secretary,  succeeding  H.  B.  Johnson,  resigned.  Both 
will  have  headquarters  at  Kansas  City. 

New  York  Central  &  Hudson  River. — A.  T.  Hardin,  Engineer  of 
Maintenance  of  Way,  has  been  appointed  Assistant  to  the  Gene- 
ral Manager. 

George  W.  Vaughan,  Division  Engineer,  has  been  trans- 
ferred from  Buffalo  to  the  office  of  the  Chief  Engineer  in  New 
York  in  connection  with  terminal  improvement  work. 

Newton  &  Northwestern. — Homer  Loring,  Treasurer,  has  been 
elected  President,  succeeding  Hamilton  Browne. 

Pacific  &  Idaho  Northern. — A.  R.  Randolph,  Chief  Claim  Clerk  of 
the  Oregon  Short  Line,  has  been  appointed  General  Superin- 
tendent, with  headquarters  at  Weiser,  Idaho. 

Panama. — John  F.  Stevens  has  been  appointed  General  Manager, 
succeeding  John  F.  Wallace. 

Peoria  &  Pekin  Terminal. — George  F.  Newman  has  been  appointed 
General  Freight  Agent. 

St.  Louis  <C-  San  Francisco. — J.  G.  Taylor,  Division  Engineer  of  the 
Western  division,  has  been  appointed  Resident  Engineer  of  the 
Eastern,  Central  and  Southwestern  divisions  with  headquarters 
at  Springfield,  Mo.  C.  B.  Spencer,  Division  Engineer  of  the 
Northern  division,  has  been  appointed  Resident  Engineer  of  the 
Northern  and  Western  divisions  with  headquarters  at  Joplin, 
Mo.  N.  B.  Hanna  has  been  appointed  Resident  Engineer  of  the 
Southern  division  and  of  the  Kansas  City,  Memphis  &  Birming- 
ham, with  headquarters  at  irfemphis,  Tenn.  H.  Hall,  Assistant 
Division  Engineer,  has  been  appointed  Assistant  Resident  En- 
gineer of  the  River  and  Cape  divisions,  with  headquarters  at 
Cape  Girardeau,  Mo.  All  of  the  resident  engineers  will  report 
to  the  Engineer  of  Maintenance  of  Way. 


THE     RAILROAD     GAZETTE. 


Vol.  XXXlX.,  No.  1. 


Southern. — Charles  Hoffman,  who  has  been  Road  Foreman  of  the 
locomotive  department  of  the  Chicago,  Burlington  &  Quincy, 
has  been  appointed  Master  Mechanic  of  the  St.  Louis-Louisville 
Lines,  with  headquarters  at  Princeton,  Ind. 

Trinity  A  Brazos:  Valley. — Michael  Sweeney  is  Vice-President  as 
well  as  General  Manager.  R.  H.  Baker,  who  has  been  Vice- 
President  and  General  Manager,  continues  as  Vice-President. 

Wahash. — James  K.  Howard,  Engineer  of  Maintenance  of  Way  of 
of  the  Western  division,  with  headquarters  at  Peru,  Ind.,  and 
Guy  Courter,  Assistant  Engineer  of  Maintenance  of  Way  of  the 
Springfield  division,  with  headquarters  at  Springfield,  111.,  have 
resigned,  the  latter  to  go  into  private  business.  E.  K.  Wood- 
ward. Engineer  of  Maintenance  of  Way  at  Detroit,  has  been 
appointed  to  succeed  Mr.  Howard.  A.  G.  Trippeer,  Engineer 
of  Maintenance  of  Way  of  the  St.  Louis  division,  with  head- 
quarters at  Moberly,  Mo.,  has  been  transferred  to  the  Detroit 
division,  succeeding  Mr.  Woodward.  E.  M.  Merriweather,  En- 
gineer of  Maintenance  of  Way  at  Springfield,  111.,  has  been 
transferred  to  succeed  Mr.  Trippeer  as  Engineer  of  Mainten- 
ance of  Way  of  the  Western  division,  with  authority  over  the 
St.  Louis  division  and  headquarters  at  Moberly,  Mo.  The  juris- 
diction of  Edward  Shelah.  Engineer  of  Maintenance  of  Way  of 
the  Middle  division,  with  headquarters  at  Decatur,  111.,  has  been 
extended  to  include  the  Springfield  division.  Mr.  Shelah  thus 
succeeds  Mr.  Merriweather  and  Mr.  Courter. 

George  G.  Yeomans,  heretofore  Purchasing  Agent  of  the 
Chicago,  Burlington  &  Quincy,  has  been  appointed  Assistant  to 
the  First  Vice-President.  In  this  position,  he  will  have  charge  of 
the  purchasing  and  fuel  departments  of  the  entire  system,  in- 
cluding the  Wabash-Pittsburg  Terminal  and  Wheeling  &  Lake 
Erie. 

The  authority  of  J.  B.  Barnes,  Superintendent  of  Motive 
Power  and  Machinery  has  been  extended  over  the  car  depart- 
ment and  the  position  of  Master  Car  Builder  has  been  abolished. 

Wheeling  d-  Lake  Erie. — H.  T.  Douglas,  Jr.,  Chief  Engineer  of  the 
West  Side  Belt,  has  been  appointed  Consulting  Engineer  of  the 
Wabash  Lines  east  of  Toledo.  Mr.  Douglas'  duties  as  Chief 
Engineer  of  the  West  Side  Belt  will  be  taken  over  by  George 
T.  Barnsley,  Chief  Engineer  of  the  Wabash  lines  east. 

Yazoo  it  Mississippi  Valley. — See  Ilinois  Central. 


LOCOMOTIVE  BUILDING. 


The  Buenos  Ayres  <f  Rosario  has  ordered  22  compound  six-wheel 
(2-4-0)  passenger  locomotives  from  Robert  Stevenson  &  Co.,  of  Dar- 
lington, England. 

The  Missouri,  Kansas  d-  Texas  has  ordered  14  simple  mogul 
(2-6-0)  locomotives,  eight  simple  10-wheel  (4-6-0)  locomotives  and 
two  balanced  compound  10-wheel  (4-6-0)  locomotives  from  the  Bald- 
win Locomotive  Works,  for  September  and  October  delivery,  instead 
of  30  locomotives,  as  reported  in  our  issue  of  June  23.  The  mogul 
locomotives  will  weigh  155,000  lbs.,  with  133,100  lbs.  on  the  drivers; 
cylinders,  20  in.  x  28  in.;  diameter  of  drivers,  63  in.;  wagon  top 
boiler,  with  a  working  steam  pressure  of  200  lbs.;  heating  surface, 
2,268  sq.  ft.;  298  charcoal  iron  tubes,  2  in.  in  diameter  and  12  ft. 
8  in.  long;  Otis  steel  firebox,  101  in.  x  60  in.;  grate  area,  46.2  sq.  ft.; 
tank  capacity,  7,500  gallons,  and  coal  capacity,  28,000  lbs.  The 
simple  10-wheel  locomotives  will  weigh  145,000  lbs.,  with  105,000  lbs. 
on  the  drivers;  cylinders,  19  in.  x  26  in.;  diameter  of  drivers,  68 
in.;  wagon  top  boiler,  with  a  working  steam  pressure  of  200  lbs.; 
heating  surface,  2,372  sq.  ft.;  295  iron  tubes,  2  in.  in  diameter  and 
14  ft.  3  in.  long;  Otis  steel  firebox,  100%  in.  x  4114  in.;  grate  area, 
29.1  sq.  ft.;  tank  capacity,  6,500  gallons,  and  coal  capacity,  12  tons. 
The  compound  10-wheel  locomotives  will  weigh  157,800  lbs.,  with 
116.500  lbs.  on  the  drivers;  cylinders,  15  and  25  in.  x  26  in.;  diam- 
eter of  drivers,  68  in.;  wagon  top  boiler,  with  a  working  steam  pres- 
sure "of  200  lbs.;  heating  surface,  2,650  sq.  ft.;  294  iron  tubes,  2  in. 
in  diameter  and  16  ft.  long;  Otis  steel  firebox,  108V4  in.  x  41^4  in.; 
grate  area,  31  sq.  ft.;  tank  capacity,  6,500  gallons,  and  coal  capacity, 
12  tons.  The  special  equipment  for  all  will  include:  Westinghouse- 
American  air-brakes,  "Simplicity"  bell  ringer,  National-Hollow 
brake-beams.  Diamond  "S"  and  steel  insert  brake-shoes.  Buckeye 
tender  couplers  and  Leeds  reversible  pilot  couplers.  Pyle-National 
electric  iieadlights.  Monitor  injectors,  U.  S.  metallic  piston  and  valve 
rod  packings,  Coale  safety  valves.  Leach  pneumatic  sanding  devices, 
Nathan  sight-feed  lubricators.  Railway  Steel  Spring  Co.'s  springs, 
Ashcroft  steam  gages.  Standard  Steel  Works  driving  and  truck 
wheel  tires,  and  Safety  Car  Heating  &  Lighting  Co.'s  steam  heat 
equipment  for  10-wheel  locomotives. 


The  Chicago,  Hock  Island  it  Pacific  has  ordered  25  cabooses  from 
the  Mt.  Vernon  Car  Manufacturing  Co. 

2'he  Missouri,  Oklahoma  d-  Gulf  has  ordered  50  gondola  cars  of 
60,000  lbs.  capacity  from  the  American  Car  &  Foundry  Co.,  for 
September  delivery. 

The  El  Paso  it  Southwestern  has  ordered  500  side  steel  dump 
coke  cars  of  100,000  lbs.  capacity  from  the  Pressed  Steel  Car  Co., 
tor  December  delivery.  These  cars  will  weigh  approximately  45,000 
lbs.,  and  measure  40  ft.  long  and  9  ft.  8V4  in.  wide,  both  inside  meas- 
urements. The  special  equipment  includes:  Westinghouse  air- 
brakes, Climax  steel  couplers.  Miner  tandem  draft  rigging,  Harrison 
dust  guards  and  McCord  journal  boxes. 

The  Chicago  tt  Xorth-Western,  as  reported  in  our  issue  of  June 
23,  has  ordered  500  refrigerator  cars  of  60,000  lbs.  capacity  from  the 
Chicago  Works  of  the  American  Car  &  Foundry  Co.  for  August  de- 
livery. These  cars  are  to  measure  40  ft.  long  and  9  ft.  wide  over 
sills  and  7  ft.  5  in.  high  from  sill  to  plate,  with  wooden  frames 
and  underframes.  The  special  equipment  will  Include:  Steel  axles, 
Williamson  &  Priese  bolsters,  metallic  brake-beams,  Congdon  brake- 
shoes,  Westinghouse  air-brakes,  Chicago  &  North-Western  standard 
brasses,  draft  rigging,  roofs  and  trucks,  Chicago  steel  couplers  and 
cast-iron  journal  boxes  and  wheels. 

The  United  Railroads  of  San  Francisco,  as  reported  in  our 
issue  of  June  16,  have  ordered  50  California  type  combination  cars 
from  the  St.  Louis  Car  Co.,  for  September  15  delivery.  These  cars 
will  weigh  14,700  lbs.  and  have  a  seating  capacity  for  42  persons. 
They  will  measure  13  ft.  2  in.  long,  and  8  ft.  2  in.  wide,  inside  meas- 
urements; 4  ft.  6  in.  long,  and  9  ft.  7  in.  wide,  over  all,  and  11  ft. 
7  in.  high  from  rail,  with  wooden  frames  and  wood  and  steel  under- 
frames. The  special  equipment  includes:  Jones  &  Laughlin  axles; 
United  Railroads  of  San  Francisco  standard  bolsters,  hand  wheel 
and  track  brakes  and  couplers;  Peckham  brake-beams,  brake-shoes, 
brasses,  journal  boxes,  springs  and  trucks;  National  Electric  Co.'s 
air-brakes,  Pantasote  curtain  material,  St.  Louis  Car  Co.'s  door 
fastenings  and  doors,  incandescent  lights,  Felton-Sibley  Co.'s  Tuscan 
red  paint.  Monitor  canvas  roofs  and  GrifiBn  Wheel  Co.'s  wheels. 


BRIDGE  BUILDING. 


CAR   BUILDING. 


The  Chicago  cC-  Eastern  Illinois  has  ordered  26  cabooses  from 
the  Mt.  Vernon  Car  Manufacturing  Co. 


Bedford,  N.  S. — Bids,  it  is  said,  will  soon'  be  asked  by  the  Inter- 
colonial for  building  a  railroad  bridge  to  carry  double  track  at  this 

place,  to  cost  about  $50,000. 

BLOoMSBtRG,  Pa. — The  viewers  on  the  proposed  State  bridge  at 
Mifflinville  have  decided  to  report  favorably  on  an  overgrade  cross- 
ing of  the  tracks  of  the  Pennsylvania  Railroad.  The  bridge  will  be 
1.421  ft.  long,  125  ft.  of  which  is  made  necessary  by  the  overgrade 
crossing.     It  will  have  a  24-ft.  roadway,  and  6-ft.  walk. 

Bracebridge,  Oxt. — Bids  are  wanted  by  Alex.  C.  Salmon,  town 
clerk,  for  building  a  steel  bridge  190  ft.  long,  with  20-ft.  roadway  and 
6-ft.  walk  on  cement  abutments.  Plans  at  the  office  of  the  Ehgineer, 
Public  Works  Department.  Toronto,  Ont. 

Decatur,  Iix. — The  Highway  Commissioners  have  under  consid- 
eration the  question  of  replacing  the  old  wooden  bridge  over  the 
Sagamon  river  at  this  place  with  a  steel  structure  to  cost  about 
?15,000. 

Falls  City.  Neb. — Bids  are  wanted  July  14  by  J.  C.  Tanner, 
County  Clerk,  for  some  bridge  work  in  Richardson  County. 

Greensburg,  Pa. — The  county  commissioners  have  given  a  con- 
tract for  the  new  bridge  over  the  Youghiogheny  River  at  West  New- 
ton to  the  Pope  Bridge  Co..  of  Beaver  Falls,  at  $67,885. 

Havekhiij..  Mass. — The  bids  recently  opened  af  the  office  of  the 
County  Commissioners  at  Salem  for  the  new  bridge  at  Haverhill 
varied  from  that  of  the  American  Bridge  Co.'s  bid  of  $177,950  (the 
lowest  bidder)  to  $204,000. 

Lancaster.  Pa. — The  Lancaster  &  Eastern,  which  is  building  an 
electric  line  from  Lancaster  to  Christiania,  via  Gap,  will  build  bridges 
over  Conestoga  creek  near  Witmer's,  and  just  east  of  Leaman  Place. 

Lyme.  Cox.x. — The  plans  for  the  new  bridge  of  the  New  York, 
New  Haven  &  Hartford  over  the  Connecticut  river  have  been  ap- 
proved by  the  Federal  authorities,  and  it  is  reported  that  the  bridge 
will  be  built  in  one  year. 

Maxitowoc,  Wis. — A  bridge  may  be  built  at  Tenth  street  at  a 
cost  of  $50,000  by  the  Fox  River  Valley  Railway  Co. 

St.  LoCTs,  Mo. — An  ordinance  is  being  prepared  authorizing  a 
vote  to  be  taken  on  the  question  of  appropriating  about  $5,000,000  for 
building  a  free  municipal  bridge  over  the  Mississippi  river. 

Sandusky.  Ohio. — Bids  are  wanted  July  10  by  the  Board  of 
County  Commissioners  for  building  a  steel  and  concrete  arch  in 
Oxford  township,  Erie  County.     Charles  Kubach  is  Auditor. 

Sherman,   Tex. — The   Houston   &   Texas  Central,   it  is   said,   is 
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planning  to  replace  many  of  its  old  bridges  along  the  line  of  its    the  International  bridge  at  Buffalo.     The  directors  Include:   C. 
road  between  this  place  and  Dallas  with  new  structures.  Bushnell,  J.  H.  Metcalf  and  H.  \V.  Putnam,  of  Buffalo. 


Way-neshoro.  Pa. — The  Western  Maryland  has  given  the  Penn- 
sylvania Steel  Co.  a  contract  for  the  reconstruction  of  four  bridges 
on  the  main  line  and  two  on  the  West  Virginia  Central,  as  follows: 
Main  Line — Over  Marsh  Run.  near  Hagerstown.  to  be  of  iS\i,  deck- 
plate  girder  spans;  over  Antietam  Creek,  east  of  Hagerstown.  to 
have  two  75-ft.  deck  plate  girder  spans;  over  Coconococheague  Creek, 
near  Williamsport.  to  have  four  80-ft.  6-in.  deck-plate  girder  spans; 
over  Little  Conococheague  Creek,  West  Virginia  Central-Gerstell 
Bridge,  to  have  two  120  ft.  through  riveted  truss  spans  and  two  32- 
ft.  10-in.  deck-plate  girder  spans;  Dawson  Bridge,  to  have  one  120-ft. 
through  riveted  truss  span  and  two  54-ft.  4-in.  deck-plate  girder 
spans.     All  the  work  to  be  finished  by  December  1. 

Weiistek  Srm.xus.  W.  Va. — Bids  are  wanted  July  13  by  P.  M. 
McElwain,  Clerk  of  the  County  Court,  tor  building  an  iron  bridge 
100  ft.  long  over  the  Elk  river  in  Webster  County. 

York,  Pa. — The  York  Street  Railway  Co.  will  build  a  subway 
360  ft.  long,  30  ft.  wide,  and  13  ft.  high,  under  the  Northern  Central 
tracks  at  Richland  avenue. 

Other  Structures. 
Chajii'Aigx.     III. — The    Cleveland.    Cincinnati,    Chicago    &    St. 
Louis,  it  is  said,  is  planning  to  put  up  a  new  passenger  station  at 
this  place,  to  cost  about  $25,000;  also  a  new  freight  house. 

Chicago,  III. — The  Chicago  &  Western  Indiana,  it  is  said,  will 
build  a  new  station  at  47th  street,  to  cost  about  $50,000;  also  one 
at  55th  street. 

El  Paso,  Tex. — Plans  are  being  made  for  new  shops  for  the 
joint  use  of  the  El  Paso  &  Southwestern  and  the  El  Paso-North- 
eastern,  to  consist  of  brick  and  steel  structures  and  a  machine 
shop,  127  X  323  ft.,  repair  shop  110  x  300  ft.,  blacksmith  shop  80  x 
100  ft.,  power  house  50  x  100  ft.,  a  mill  100  x  200  ft.,  a  20-stall 
roundhouse  and  some  other  buildings. 

Everett,  Wash. — The  Great  Northern,  it  is  said,  is  planning  to 
put  up  a  brick  passenger  station   here. 

HiLLYAiu).  Wash. — The  Great  Northern,  it  is  reported,  will 
spend  about  $300,000  in  improvements  at  this  place,  to  include  a 
new  freight  house  and  Improvements  to  its  roundhouse  and  yards. 

Johnson  City,  Tenn. — The  Southern,  it  is  reported,  has  plans 
ready  for  putting  up  a  new  passenger  station  at  this  place. 

MoNKOE,  N.  C. — The  Seaboard  Air  Line  is  planning  to  put  up  a 
new  passenger  station  and  freight  house  to  cost  about  $60,000. 

New  Youk,  N.  Y. — Plans  have  been  made  by  Bridge  Commis- 
sioner Best  and  submitted  to  the  Board  of  Estimate  for  building  a 
new  terminal  at  the  Manhattan  end  of  the  Brooklyn  Bridge,  to  dou- 
ble its  present  capacity,  at  a  cost  of  about  $5,000,000. 

Port  Richiiond,  N.  Y. — The  Philadelphia  &  Reading  has  given  a 
contract  to  the  Millard  &  McGraw  Construction  Co.  for  putting  up  a 
brick  oflSce  building  two  stories  high. 

Vancouver.  B.  C. — A  large  terminal  depot,  it  is  reported,  will 
be  built  by  the  Great  Northern  at  this  place. 
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New  Incorporations,  Surveys,  Etc. 
Apalachicola   Nor.THEr.N. — A   contract   has   been   given   by   this 
company  to  the  Morey  Engineering  &  Construction  Co,,  of  St.  Louis, 
Mo.,  to  build  its  road  from  St.  Joseph  Bay.  Fla.,  east  to  Apalachicola, 
and  thence  north  to  River  Junction,  a  distance  of  about  80  miles. 

Bluffton  &  Fort  Wayne  (Electric). — Bonds  have  recently  been 
issued  by  this  company,  the  proceeds  of  which  are  to  be  used  to  ex- 
tend the  Muncie,  Hartford  &  Fort  Wayne  from  Bluffton  north  to 
Fort  Wayne,  Ind.,  a  distance  of  25  miles. 

Bronx,  Yonkers  &  White  Plains. — Application  has  been  made 
by  a  company  under  this  name  in  New  York  for  a  franchise  to  build 
an.  electric  road  from  the  Borough  of  the  Broux.  New  York  City, 
north  to  White  Plains,  about  15  miles. 

Brookville  &  Mahoning  (Pittsburg.  Shawjiut  &  Noiitiieun)  . — 
This  company  has  begun  the  construction  of  its  road  from  Hyde,  in 
Elk  County,  Pa.,  at  which  point  connection  will  be  made  with  the 
Pittsburg,  Shawmut  &  Northern,  southwest  through  Brookville  to 
Freeport,  on  the  Pennsylvania,  a  distance  of  about  103  miles.  W. 
P.  Mulhern,  George  S.  Ramsey,  E.  B.  Tilden  and  others,  of  St. 
Mary's,  are  interested. 

Buffalo,  Lake  Erie  &  Niagara. — A  charter  has  been  granted 
this  company  in  New  York,  with  a  capital  of  $4,000,000,  to  build  a 
railroad  around  Buffalo,  from  a  point  on  the  shore  of  Lake  Erie 
southwest  of  Buffalo  through  the  towns  of  Hamburg,  West  Seneca 
and  Amherst  to   the   Niagara   river  at   Tonawanda,  and   thence   to 


Carlinville,  Alton  &  St.  Loiis. — Incorporation  has  been  asked 
by  this  company  in  Illinois  with  headquarters  in  Jerseyville  to 
build  a  railroad  from  Carlinville  southwest  to  Jerseyville,  and 
thence  south  to  Alton,  about  50  miles.  The  incorporators  and  first 
board  of  directors  include:  Andrew  J.  Gross,  J.  M.  Page,  J.  W. 
Becker,  J.  C.  McGrath,  all  of  Jerseyyille;  A.  L.  Austen,  of  Chi- 
cago;   Robert  Curdle  and  J.   M.  Rhoades,  of  Alton,  111. 

Chicago  &  Nohth-Westeun. — A  contract  has  been  given  by  this 
company  to  Kilpatrick  Bros.  &  Collins  at  about  $750,000  to  build  an 
extension  of  its  road  from  Casper,  Wyo..  west  to  the  edge  of  the 
Shoshone  reservation,  a  distance  of  about  135  miles.  (See  Construc- 
tion Record.) 

Colorado,  Texas  &  Mexico. — The  stockholders  of  this  company 
will  vote  on  July  10  on  issuing  bonds,  in  conformity  with  the  ruling 
of  the  Texas  Railroad  Commission,  to  build  400  miles  of  road  from 
Wilbarger  County.  Tex.,  to  a  connection  with  the  San  Antonio  & 
Aransas  Pass,  near  Comfort;  also  to  build  a  line  from  Washburn, 
Tex.,  connecting  with  the  Fort  Worth  &  Denver  City,  the  Atchison 
and  the  Rock  Island,  to  San  Antonio. 

Great  Northern. — Contracts  have  been  given  by  this  company 
to  Owens  cS;  Loveland,  of  Omaha,  Neb.,  for  the  first  10  miles  of  its 
extension  north  from  Ashland,  Neb.  Callahan  Bros,  and  Phelan 
&  Shirley,  of  Omaha,  have  the  contract  for  building  50  miles  near 
Yutan  and  in  the  Winnebago  reservation.  Work  is  to  be  begun  at 
once  at  Sioux  City,  Freemont,  and  Ashland,  and  the  contracts  call 
for  the  completion  of  the  work  before  November  1.  Contracts  for 
the  balance  of  the  extension,  which  is  to  be  105  miles  long,  it  is 
said,  have  been  given  to  St.  Paul  contractors. 

KLvNSAs.  Okmulgee  &  Gulf. — This  company,  which  has  a  capital 
of  $2,500,000,  recently  filed  a  mortgage  for  $3,000,000  to  raise  funds 
to  build  its  projected  road  from  Kansas  City  south  through  the 
Cherokee,  Creek  and  Choctaw  nations,  to  a  point  on  the  Red  river 
near  the  96th  meridian.  A  branch  line  is  also  to  be  built  from 
Okmulgee,  Ind.  T.,  northeast  to  Joplin,  Mo.,  a  total  distance  of 
about  560  miles.     F.  H.  Smith,  of  Okmulgee,  Ind.  T.,  is  President. 

Mexican  Central. — This  company  is  reported  to  have  let  the 
contract  to  Hampson  &  Smith,  of  the  City  of  Mexico,  for  building 
the  extension  of  its  branch  which  terminates  at  Tuxpan  to  the  port 
of  Manzanillo,  on  the  Pacific  coast.  As  reported  in  last  week's  issue 
of  the  Railroad  Gazette,  the  Mexican  Central  has  an  option  until 
September  6  on  the  Mexican  National  Construction  Co.'s  line,  which 
runs  from  Colima  to  Manzanillo,  89  miles.  If  the  option  is  exer- 
cised and  this  road  taken  over,  there  will  be  about  40  miles  of  line 
from  Tuxpan  to  Colima  to  be  built  to  complete  the  line  to  Man- 
zanillo. On  the  other  hand,  a  new  line  from  Tuxpan  to  Manzanillo 
would  be  about  125  miles  long. 

Mississippi  Valley  &  Gulf. — Incorporation  has  been  granted  a 
company  under  this  name  in  Oklahoma,  with  a  capital  of  $50,000,000. 
Its  headquarters  are  at  Guthrie,  Okla.  T.,  and  at  Chicago,  111.  It  is 
proposed  to  build  a  railroad  from  Keokuk,  Iowa,  southwest  through 
Missouri  to  a  point  on  the  Arkansas  river  in  Arkansas.  The  in- 
corporators include:  E.  L.  Cochanour  and  S.  S.  Cochanour,  of  Keo- 
kuk; G.  P.  Dalton,  of  Muscatine;  G.  A.  Mason  and  T.  Rockenfeller, 
of  Chicago,  and  H.  W.  Pentecost  and  I.  M.  Louden,  of  Guthrie. 

National  of  Mexico. — The  new  line  of  this  company  from 
Monterey,  Mex.,  east  to  Matamoras,  which  was  operated  as  far  as 
Los  Aldamas,  about  83  miles,  last  year,  has  been  completed  to 
Metamoras,  a  total  distance  of  205  miles. 

Northern  Pacific. — A  contract  has  been  let  by  this  company 
to  Donald  Grant,  of  Faribault,  for  building  the  first  15  miles  of  its 
proposed  extension  from  Denhoff,  N.  Dak.,  west  to  Coalharbor,  in 
McLean  County,  a  distance  of  54  miles. 

Oklahoma  Interurban  (Electric). — An  officer  writes  that  this 
company  is  in  the  market  for  material  for  building  about  three 
miles  of  electric  railway,  and  also  that  the  company  is  planning  to 
continue  its  line  to  Lexing;ton,  a  distance  of  40  miles.  C.  V.  Eggles- 
ton,  Oklahoma  City,  Okla.  T.,  is  President  and  General  Manager. 

Opelousas,  Gulf  &  Northeastern. — An  officer  writes  that  the 
chances  are  good  for  building  this  road  from  Melville,  La.,  to  Ope- 
lousas. and  that  contracts  may  be  let  for  the  work  in  about  60  days. 
There  will  be  only  one  steel  bridge.  T.  H.  Lewis  is  President  and 
Ira  W.  Sylvester  is  Chief  Engineer,  both  of  Opelousas. 

Pennsy'lvania. — A  contract  has  been  given  by  this  company  to 
the  Millard  &  McGraw  Construction  Co.,  of  Philadelphia,  for  double 
tracking  and  straightening  the  tracks  of  its  Princeton  branch,  on 
which  work  is  to  begin  at  once.  This  branch,  which  is  about  three 
miles  long,  is  to  be  made  double-track  throughout. 

Surveys,  it  is  reported,  are  being  made  by  this  company  for 
building  a  new  freight  line  around  Baltimore.  The  new  line  is  to 
be  about  10  miles  long,  and  will  be  a  surface  road  the  entire  dis- 
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tance,  leaving  the  main  line  of  the  Philadelphia,  Baltimore  &  Wash- 
ington at  Stemmer's  Run.  A  connection  is  to  be  made  with  the 
Frederick  Road  extension  on  the  south  side  of  Baltimore. 

Public  Service  Corporation. — This  company  is  said  to  be  plan- 
ning to  build  a  high-speed  electric  road  from  Newark,  N.  J.,  to  New 
York  City. 

Rockland.  Jasper  &  North-western. — A  charter  has  been  grant- 
ed this  company  in  Texas,  with  a  capital  of  $100,000  to  build  a  rail- 
road from  Rockland,  in  Tyler  County,  Tex.,  east  to  Jasper,  in  Jasper 
County,  approximately  25  miles.  The  incorporators  include:  W.  W. 
Kyle,  S.  K.  Stone,  W.  W.  Cunningham  and  others,  of  Beaumont. 

St.  Pail  &  Des  Moines. — This  company  has  been  organized  in 
Iowa  with  a  capital  of  $1,000,000,  to  build  a  railroad  from  Iowa 
Falls  to  the  Minnesota  .state  line,  with  certain  branches.  The  head- 
quarters of  the  company  will  be  at  Iowa  Falls.  This  is  to  be  the 
construction  company  for  the  proposed  extension  of  the  Des  Moines, 
Iowa  Falls  &  Northern  from  Iowa  Falls  to  Mason  City,  or  Charles 
City,  Iowa,  a  distance  of  about  110  miles.  The  incorporators  are: 
E.  S.  Ellsworth,  William  Welden,  W.  J.  Souder,  of  Iowa  Falls,  and 
W.  H.  Tylee  and  W.  A.  W.  Dodge,  of  Boston,  Mass.  (See  Construc- 
tion Record.) 

Si'OK.\NE  International. — An  officer  writes  that  contracts  have 
been  let  for  building  this  proposed  road  from  Spokane  to  the  in- 
ternational boundary  line,  where  connection  will  be  made  with  the 
Canadian  Pacific.  The  work  includes  some  heavy  sections,  and  it  is 
not  yet  known  just  what  bridges  will  be  put  up  or  tunnels  pierced. 
C.  W.  Chapin,  of  New  York,  is  President,  and  E.  G.  Tabor,  Chief 
Engineer. 

Trinity  &  Brazos  Valley. — An  amendment  to  its  charter  has 
been  filed  by  this  company,  which  was  recently  bought  by  the 
Colorado  &  Southern,  contemplating  the  building  of  an  extension 
from  the  northern  terminus  at  Cleburne,  in  Johnson  County,  north 
to  Forth  Worth,  and  thence  east  to  Dallas,  about  65  miles;  also 
for  a  line  from  a  point  near  Maxia  north  to  Dallas,  approxi- 
mately 80  miles,  and  for  an  extension  from  the  southern  termi- 
nus at  Maxia  to  Galveston,  via  Houston,  about  200  miles,  with 
an  extension  eastward  towards  Louisiana,  passing  through  Beau- 
mont to  Orange,  on  the  state  line,  about  110  miles. 

granted  this  company 
from  Vinita,  Ind.  T., 
through  the  counties 
Kansas,  a  distance  of 
one  20  miles  and  the 
F.  R.  Pierce,  of  St. 
rett,  of  Tonopah,  Nev.; 
Guthi-ie;   M.  P.  Libby 


ViNiT.Y  &  Western. — A  charter  has  been 
in  Oklahoma  Territory  to  build  a  railroad 
northwest  through  the  Cherokee  nation,  and 
of  Montgomery,  Chautauqua  and  Cowley  in 
about  140  miles;  also  to  build  two  branches, 
other  85  miles.  The  incorporators  include: 
Ijouis;  C.  C.  Nelson,  of  Fort  Scott;  G.  F.  Badj 
L.  P.  Parker,  Jr.,  of  Vinita;  J.  S.  Mabon,  of 
and  A.  Schoenhart.  of  EI  Reno. 
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Baltimore  &  Ohio.— The  Staten  Island  Rapid  Transit  Railroad  Co.. 
which  is  controlled  by  the  Baltimore  &  Ohio,  has  been  authorized 
by  the  New  York  State  Railroad  Commission  to  issue  $5,000,000 
in  new  bonds.  Of  this  amount,  $3,500.(1(10  is  to  be  used  to  refund 
$1,000,000  first-mortgage  6  per  cent,  bonds  of  the  old  S.  I.  R.  T. 
R.  R.  Co..  due  1913.  and  $2,500,000  second-mortgage  1  per  cent. 
bonds  due  July  1.  1904. 

Central  of  New  Jersey. — This  company  is  reported  to  have  bought 
control  of  the  New  Jersey  &  Pennsylvania,  which  runs  from 
Whitehouse.  N.  J.,  on  the  Central  of  New  Jersey,  north  to  Morris- 
town,  27  miles.  Up  to  a  few  months  ago  the  name  of  the  road 
was  the  Rockaway  Valley. 

Chicago  &  Alton.— The  Chicago  &  Alton  Railroad  Co.  has  sold  to 
Kuhn,  Loeb  &  Co.,  $5,000,000  3  per  cent,  fifty-year  refunding 
bonds.  These  are  issued  for  betterments  and  are  part  of  an 
authorized  issue  of  $45,350,000.  of  which  $37,388,000  have  already 
been  issued.  The  authorized  issue  was  increased  from  $40,000,- 
000  in  September,  1904.  The  Chicago  &  Alton  Railway  Co.  owns 
more  than  98  per  cent,  of  the  stock  of  the  Chicago  &  Alton  Rail- 
road Co. 

Chicago  &  Eastern  Illinois. — The  stockholders  of  this  company 
have  ratified  the  proposed  issue  of  $55,000,000  fifty-year  4  per 
cent,  bonds,  redeemable  at  IO214.  Of  these  bonds  $34,626,000  will 
be  used  for  refunding  purposes. 

Chicago  &  Nortii-Western. — Permission  has  been  given  by  the  New 
York  Stock  Exchange  to  list  $10,609,200  additional  common  stock 
from  time  to  time  on  official  notification  that  it  has  been  issued 
and  paid  in  full.  This  will  make  the  total  amount  issued  $59,- 
949,900. 

Chicago  Terjiinal  Transfer. — This  company  has  again  defaulted 
on  its  4  per  cent,  bonds.  The  previous  default  was  in  January. 
Under  the  mortgage,  the  holders  of  50  per  cent,  of  the  bonds 


may  now  foreclose  on  account  of  the  January  default.  It  has 
been  stated  that  the  road  will  be  sold  to  one  of  several  different 
railroads  entering  Chicago,  but  there  appears  to  be  no  authorita- 
tive information  at  present  as  to  which  of  these  will  get  the 
property. 

Cletoland,  Cincinnati,  Chicago  &  St.  Louis. — Gross  earnings  for 
the  quarter  ended  June  30  were  $5,225,900,  a  decrease  of  $226,300 
from  1904.  Operating  expenses  were  $3,928,600,  and  net  earn- 
ings, $1,297,300,  a  decrease  of  $227,800  from  1904.  For  the  six 
months  ended  June  30,  gross  earnings  were  $10,154,800,  an  in- 
crease of  $155,000,  and  net  earnings,  $2,210,000,  a  decrease  of 
$16,900.     All  earnings  for  1905  are  partly  estimated. 

CoNSOLiD.ATED  RAILWAY  (N.  Y.,  N.  H.  &  H.).— The  Consolidated  Rail- 
way has  bought  the  Branford  Light  &  Water  Co.'s  trolley  line, 
five  miles  long,  from  East  Haven,  Conn.,  to  Branford.  The 
Branford  Company  has  an  authorized  capital  stock  of  $600,000, 
only  half  of  which  has  been  issued.  The  road  has  been  operated 
by  the  Fairhaven  &  Westville.  one  of  the  Consolidated  properties. 
The  price  paid  is  said  to  have  been  about  $80  per  $100  share 
for  the  $300,000  stock,  and  the  payment  to  have  been  made  in  4 
per  cent.  Consolidated  Railway  debentures. 

East  Tennessee  &  Western  North  Carolina. — The  stockholders 
have  authorized  a  new  issue  of  $500,000  in  bonds  to  pay  the 
present  bonded  indebtedness  and  to  buy  four  miles  of  railroad 
in  Mitchell  County,  N.  C. 

Green  Bay  &  Western. — A  committee  representing  a  considerable 
amount  of  the  "B"  debentures  is  asking,  by  advertisement,  de- 
posits of  these  securities  for  the  purpose  of  obtaining  income 
alleged  to  belong  to  the  owners  of  these  obligations  and  securing 
their  interests  on  any  transfer  of  the  property.  The  advertise- 
ment states  that  the  net  earnings  are  sufficient  to  pay  a  sub- 
stantial percentage  on  the  "B"  debentures  after  full  payments 
on  all  prior  claims.  When  the  road  was  reorganized  at  fore- 
closure sale  in  1895,  its  securities  were  exchanged  for  "A"  and 
"B"  debentures  and  stock.  After  2  lo  per  cent,  has  been  paid  each 
on  the  "As"  and  the  stock,  and  the  two  have  in  addition  shared 
equally  in  the  surplus  up  to  5  per  cent,  each,  all  surplus  earn- 
ings are  according  to  the  reorganization  plan  to  go  to  holders 
of  the  "Bs." 

Long  Island. — Application  has  been  made  to  the  New  York  Stock 
Exchange  to  list  $5,691,000  additional  refunding  mortgage  4  per 
cent,   bonds   of  1949.     This  will   make  the  total  amount  listed 

$17,891,000. 

New  York  Central  &  Hudson  River. — The  lease  of  the  Beech  Creek 
Extension  Railroad  to  the  New  York  Central  is  reported  to  pro- 
vide that  the  Central  shall  pay  3' 2  per  cent,  interest  on  the  out- 
standing $3,500,000  bonds  issued  in  1901  and  4  per  cent,  on  an 
issue  limited  to  $20,000,000  of  consolidated  mortgage  bonds 
which  is  to  be  made.  The  Beech  Creek  Extension  is  a  recent 
consolidation  of  the  Beech  Creek  Extension,  Curwensville  & 
Bower,  Pittsburg  &  Eastern,  and  Clearfield  Southern,  all  con- 
trolled by  the  New  York  Centra'  . 

New  York,  Ontario  &  Western. — A  new  mortgage  to  secure  $12,000,- 
000  4  per  cent,  fifty-year  gold  bonds  has  been  made  by  this 
company  to  the  New  York  Trust  Company,  trustee. 

Philadelphia  &  Reading. — Gross  earnings  of  the  Philadelphia  & 
Reading  tor  May  were  $3,550,477.  against  $2,956,570  in  1904.  Net 
earnings  were  $1,522,398.  against  $1,109,281  in  1904.  Dividend 
payments  are  now  at  the  rate  of  4  per  cent,  a  year. 

Raleigh  &  Southfort. — This  company,  formerly  the  Raleigh  &  Cape 
Fear,  whose  road  runs  from  Raleigh.  N.  C.  southeast  to  Lilling- 
ton,  35  miles,  has  made  a  mortgage  to  the  Knickerbocker  Trust 
Co.,  of  New  York,  as  trustee,  to  secure  $2,000,000  5  per  cent, 
bonds.  An  extension  to  Fayetteville.  50  miles,  and  probably  to 
Southport,  90  miles  further,  is  to  be  built. 

St.  Louis  &  San  Francisco. — The  Beaumont,  Sour  Lake  &  Western, 
a  road  22  miles  long,  which  runs  from  Brownsville  to  Sour  Lake, 
in  Texas,  has  been  sold  to  ihe  St.  Louis  &  San  Francisco,  or  to 
the  Yoakum  interests.  Colonel  R.  C.  Duff,  of  Beaumont.  Tex., 
will,  it  is  reported,  be  elected  President  of  the  road.  G.  W. 
Meeker,  who  is  now  President,  has  stated  that  all  the  stock  of 
the  road  and  the  majority  of  the  bonds  have  changed  hands,  and 
that  the  new  owners  will  soon  assume  charge  of  the  property. 

Western  Pacific. — A  meeting  of  the  stockholders  has  been  called 
for  August  23  to  vote  on  a  proposition  to  increase  the  capital 
stock  of  the  company  from  $50,000,000  to  $75,000,000.  This  in- 
crease, it  is  said,  is  to  reimburse  the  Denver  &  Rio  Grande  for 
advances  which  it  may  be  called  upon  to  make  for  building 
branch  lines  in  California  for  the  Western  Pacific.  By  the  terms 
of  the  issue  of  $50,000,000  first-mortgage  bonds,  if  the  proceeds 
of  that  issue  are  not  sufficient  to  pay  all  the  cost  of  construc- 
tion, including  branch  lines,  the  necessary  funds  are  to  be  pro- 
vided by  the  issue  of  junior  securities. 
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The  Pennsylvania  Railroad  is  establishing  the  block  system  on 
the  Philadelphia  &  Erie  division. 

The  Boston  &  Maine  is  to  use  the  electric  train  staff  on  a  short 
piece  of  temporary  single  track  at  Haverhill,  Mass. 

On  Tuesday,  July  4,  the  number  of  fares  collected  on  the  cars 
of  the  Brooklyn  Rapid  Transit  Company,  Brooklyn,  N.  Y.,  operating 
the  elevated  and  street  surface  railroads  in  that  city,  was  1,600,000. 

The  United  States  Bureau  of  Forestry  is  now  officially  known  as 
the  Forest  Service.  The  control  and  administration  of  the  national 
forest  reserves,  formerly  under  the  Land  Office  of  the  Department  of 
the  Interior,  is  now  in  the  hands  of  the  Forest  Service. 

It  is  said  that  the  New  York,  New  Haven  &  Hartford  has  re- 
vised its  notice  refusing  to  continue  through  rates  on  all-raU  coal 
to  New  England,  and  has  limited  it  to  shipments  going  to  points  west 
of  the  Connecticut  river  and  south  of  the  Highland  division. 

The  Wabash  Railroad  has  dismissed  the  superintendent  and  132 
men  of  the  Secret  Service  department  of  the  road.  Interviews  with 
officers  of  the  road  seem  to  indicate  that  the  detective  service  is  not 
to  be  entirely  abandoned  but  that  each  superintendent  is  to  take 
charge  of  the  department  on  his  own  division. 

On  the  Boston  Elevated  Railroad,  the  cars  of  which  have  one 
large  door  in  each  side  at  the  middle,  the  side  doors  are  now  regu- 
larly used  at  all  times,  compressed-air  opening-and-closing  devices 
having  been  applied.  With  this  apparatus  all  of  the  doors  are  opened 
and  closed  by  the  guard  at  the  end  of  the  car. 

A  Philadelphia  paper  announces  that  the  Pennsylvania  Railroad 
is  to  begin  at  once,  and  continue  as  fast  as  possible,  the  application 
of  air-brake  apparatus  to  the  10,000  or  15,000  freight  cars  belong- 
ing to  the  company  which  are  not  yet  equipped.  The  same  paper 
says  that  the  Philadelphia  &  Reading  has  had  all  of  its  cars  air- 
braked  for  two  years. 

Mr.  G.  S.  Hobbs,  of  the  Maine  Central,  speaking  at  the  recent 
convention  of  accounting  officers,  in  New  York  City,  said  that  the 
uncoupling  of  cars  in  trains  for  the  purpose  of  weighing  them  was 
unnecessary.  He  made  experiments  with  40  cars  and  found  that  the 
weights  of  the  cars  when  coupled  to  others  did  not  differ  materially 
from  their  weights  when  detached. 

The  Grand  Trunk  and  the  Erie  are  determined  that  their  passen- 
ger rates  between  Chicago  and  New  York  shall  be  two  dollars  lower 
than  those  of  the  Michigan  Central,  and  the  action  of  the  M.  C.  in 
reducing  its  eastbound  tare  two  dollars  (to  $18),  in  accordance  with 
the  decision  of  the  recent  Aribitration  Board,  has  been  followed  by 
reduction  to  $1G  (first-class)  by  the  0.  T.  and  the  Erie. 

Officers  of  the  Interborough  Rapid  Transit  Company,  New  York 
City,  report  that  for  the  six  months  ending  June  30  the  traffic  on 
the  elevated  lines  was  fully  equal  to  that  in  the  corresponding  period 
of  last  year.  This  indicates  that  whatever  traffic  the  subway  lines 
have  taken  from  the  elevated  has  been  fully  made  up  by  the  in- 
crease in  traffic  which  is  caused  by  the  increase  in  population  of 
the  city. 

The  Interstate  Commerce  Commission  has  revised  its  decision 
by  which  was  established  the  differential  on  ex-lake  grain  from 
Lake  Erie  to  Baltimore  and  Philadelphia.  The  differential  pre- 
scribed— 3  mills  a  bushel  below  the  rate  to  New  York — was  intended 
to  be  equal  to  5  mills  per  100  lbs.;  but  the  lighter  weight  of  oats 
and  barley  was  not  thought  of,  and  now  the  differential  on  these 
lighter  grains  is  made  1%  mills. 

The  Legislature  of  Ohio  has  passed  a  law  requiring  that  all 
mail  cranes  shall  clear  the  widest  locomotives  18  inches,  and,  accord- 
ing to  an  Ohio  paper,  every  crane  in  that  state  on  the  Baltimore  & 
Ohio  and  the  Pittsburg.  Cincinnati.  Chicago  &  St.  Louis  will  have 
to  be  moved  away  to  a  point  farther  from  the  track.  To  secure  the 
uniformity  which  is  necessary  for  convenience,  it  is  said  that  the 
P.,  C,  C.  &  St.  L.  will  have  to  move  the  cranes  throughout  its  lines, 
both  in  Ohio  and  in  other  states. 

The  Poughkeepsie  Press,  of  Poughkeepsie,  N.  Y.,  says  that  after 
September  1  the  Poughkeepsie  Bridge  route  of  the  New  York,  New 
Haven  &  Hartford  is  to  have  300  cars  of  freight  a  day  from  the 
Lackawanna  road,  the  increase  being  due  to  an  arrangement  by 
which  perishable  freight  now  going  by  way  of  New  York  City  is  to 
be  delivered  to  the  New  Haven  road  at  Maybrook,  N.  Y.  It  is  said 
that  this  will  make  the  freight  movement  over  the  bridge,  east- 
bound  and  westbound,  about  1,500  cars  a  day. 


The  Atchison,  Topeka  &  Santa  Fe  has  established  five  experi- 
mental farms  along  its  line  at  Matagorda,  Alvin,  Sealy,  Kopperl 
and  Gainesville,  all  in  Texas.  These  farms  will  be  developed  by 
experienced  farmers,  who  will  go  from  farm  to  farm  and  who  will 
have  a  ca;  fully  equipped  for  experimental  agriculture,  as  well  as 
for  housiuf;  the  men  in  charge.  The  plan  of  the  railroad  com- 
pany is  not  to  force  remarkable  crops  by  artificial  means  of  any 
sort,  but  simply  to  prove  to  prospective  settlers  what  is  possible 
with  modern  agricultural  methods. 

In  connection  with  the  electrification  of  lines  in  and  near  New 
York  City  the  Long  Island  Railroad  is  putting  up  telephone  wires 
along  50  miles  of  its  road  and  is  to  have  150  telephones  on  these 
wires,  all  connecting  with  the  superintendent's  office  at  Long  Island 
City.  There  is  to  be  a  telephone  at  least  every  2,000  feet  along  the 
road,  and  where  there  are  not  stations  or  signal  cabins,  or  other 
offices,  boxes  will  be  put  up.  On  the  electrified  lines,  inspectors  will 
be  patrolling  the  road  at  all  times,  and  by  means  of  the  telephones 
these  men  can  be  communicated  with  promptly  at  any  time. 

The  passenger  cars  of  the  New  York  Central  &  Hudson  River 
are  being  lettered  "New  York  Central  Lines,"  with  the  letters  N.  Y. 
C.  &  H.  R.  (small)  on  the  ends  of  the 
cars.     Similar  changes  in  the  passen- 
ger equipment  of  all  the  New  York 
Central  lines  will  be  made  as  soon  as 
m^H  H  ^JI^A^  HI      practicable.    Many  of  the  freight  cars 
^^*^™  *  t^iflt^  ^Jl      of  the  various  roads  already  bear  the 
words  "New  York  Central  Lines"  in 
an  oval  design   (as  here  shown),  in 
addition  to  the  name  of  the  road. 
The  amount  of  anthracite  coal  mined  in  the  month  of  June  was 
5,844,052  tons,  nearly  the  heaviest  month's  tonnage  on  record. 

The  distribution  of  the  tonnage  for  June  and  the  six  months  of 
1905  was  as  follows: 

/ For  June ^  , For  year , 

190.5.  1904.  1905.  1904. 

Reading   1,161,603  1,131.896  6,187,.544  5.668,798 

Lehign    Valley    980,461  916.306  5,031,052  4,824,482 

.lersey  Central 700,917  728,185  3,922,054  3,697,244 

Del..   Lack.   &  Western 888,273  893,061  4,749.632  4,704,541 

Delaware  &  Hudson    537,450  518,127  2,939,882  2.912,103 

Pennsylvania    460,926  473,948  2,507,932  2.371.959 

Erie     701,943  682,497  3.142.58]  3,007,89a 

Ontario  &  Western    271,841  2.50,699  1.447.642  1.332,039 

D.,  S.  &  S 140,638  134,076  788,678  738,148 

Totals    5. 844. 052     5,728,705  30,716,997     29.257.207 

Panama  Canal. 

It  is  reported  that  John  F.  Stevens,  Chief  Engineer  of  the  Isth- 
mian Canal,  has  decided  to  have  ten  assistants,  and  that  he  will 
fill  these  positions  with  eminent  engineers,  men  capable  of  carrying 
on  the  work  without  the  presence  of  a  superior,  thus  relieving  the 
Chief  Engineer  of  most  of  the  minor  details. 

The  Isthmian  Canal  Commission  has  bought  from  the  Ward  Line, 
the  American  steamers  Mexico  and  Havana.  These  are  to  be  leased 
to  the  Panama  Railroad.  These  two  vessels  were  built  for  the 
tropical  trade  and  will  be  capable  of  making  the  round  trip  in  four 
days'  less  time  than  is  at  present  made.  The  price  is  said  to  have 
been  $650,000  each.  The  purchase  was  made  after  careful  comparison 
with  foreign-built  ships. 

New  York  Subway. 

Two  additional  sections  of  the  New  York  Subway  were  opened  on 
July  9,  one  from  the  Brooklyn  Bridge  southward  and  the  other 
from  the  Harlem  River  and  Lenox  avenue  (beneath  Harlem  River) 
northward;  and  the  lines  are  now  in  operation  from  South  Ferrj», 
at  the  extremity  of  Manhattan  Island,  to  the  northern  terminus  at 
West  Farms,  near  the  boundary  line  of  Bronx  Park,  on  the  east  side, 
and  to  Broadway  and  157th  street  (as  heretofore)  on  the  west  side 
of  the  city.  The  southbound  express  trains  now  all  go  through  to 
South  Ferry,  where  all  of  the  trains  run  around  the  loop,  except  that 
in  the  busy  hours  a  part  stop  at  Bowling  Green,  the  next  station 
north  of  the  loop.  The  South  Ferry  station  is  to  have  passageways 
to  the  ferry  houses  there,  but  these  are  not  yet  finished.  That  part 
of  the  "Subway"  north  of  149th  street  is  on  an  elevated  structure. 
This  part  of  the  line  has  been  in  operation  for  some  months  past  and 
the  trains  running  over  it  have  been  run  to  and  from  the  south  end 
of  the  city  over  the  Second  Avenue  elevated  road.  This  arrange- 
ment is  now  discontinued,  of  course. 

The  line  on  the  west  side  from  157th  street  northward  is  nearly 
finished,  but  there  are  two  stations  yet  to  be  completed  and  it  is  said 
that  it  will  be  two  or  three  months  before  that  section  is  opened  for 
traffic.  Near  Fort  George,  where  the  line  is  over  100  ft.  beneath  the 
surface,  elevators  are  provided;  and  it  is  said  that  these  have  been 
made  larger  than  originally  planned.    The  new  station  at  Mott  ave- 
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nue,  north  of  the  Harlem  river,  on  the  east  side,  is  one  of  the  largest 
on  the  Subway.  It  has  a  platform  375  ft.  long  and  in  addition  to 
stairways,  two  elevators  are  used  to  carry  people  the  50  ft.  between 
the  station  and  the  street  level.  A  sketch  map  of  the  Subway  was 
published  in  the  Railroad  Gazette  of  September  16. 

Report  on  the  Panama  Railroad. 
The  report  of  Joseph  L.  Bristow,  Special  Commissioner  appointed 
by  the  President  to  examine  the  Panama  Railroad,  published  July  11, 
concludes  with  the  following  recommendations: 

That  the  Panama  Railroad  be  continued  as  a  commercial  line; 
that  its  facilities  for  handling  commerce  be  improved  at  once;  that 
it  be  double-tracked  and  re-equipped  with  modern  rolling  stock; 
that  its  port  facilities  be  enlarged  by  the  construction  of  additional 
wharves,  and  that  modern  facilities  for  handling  cargoes  be  pro- 
vided. 

That  a  schedule  of  rates  for  through  business  be  provided,  fixing 
the  charges  at  the  minima  which  the  payment  of  operating  expenses 
and  a  fair  dividend  on  the  investment  of  the  government  will  per- 
mit. The  cost  of  handling  freight  with  improved  facilities,  and  not 
what  it  has  cost  in  the  past,  should  be  used  as  the  basis  in  fixing 
rates. 

That  the  present  policy  of  charging  a  per  cent,  of  the  rates  on 
through  business,  subject  to  certain  minima,  be  adhered  to. 

That  the  steamship  line  between  New  York  and  Colon  be  retained. 
That  the  contracts  with  the  Pacific  Mail  steamship  and  the  South 
American   line   be   canceled,   and  the   ports   of  Colon   and   Panama 
opened  to  the  use  of  all  steamship  lines  on  equal  terms. 

That  if,  within  a  reasonable  time,  a  regular  steamship  passen- 
ger and  freight  service  is  not  established  between  Colon  and  the  gulf 
ports,  a  line  be  established  by  the  Panama  Railroad. 

That  if  the  Pacific  Mail  Steamship  Co.  withdraws  its  present 
Panama  line,  an  effort  be  made  to  induce  some  other  company  to 
establish  a  first  class  service  between  the  important  Pacific  Coast 
ports  of  the  United  States  and  Panama,  and  in  the  event  that  no 
other  company  is  prepared  to  furnish  the  service,  that  it  be  provided 
by  the  Panama  Railroad. 

That  in  traffic  connections  American  steamship  lines  be  favored 
so  far  as  can  be  done  consistently  with  the  treaty  obligations  of  the 
United  States. 

American  Car  and  Foundry  Company. 
During  the  year  ended  April  Z^K  1905.  this  company  built  35,857 
cars,  including  all  types  and  designs.  This  is  a  decrease  of  30  per 
cent,  as  compared  with  the  preceding  year.  On  the  other  hand,  the 
other  business  of  the  company,  which  amounts  to  about  20  per  cent. 
of  the  total,  shows  an  increase  over  the  preceding  year.  The  de- 
crease in  car  building  is  largely  overshadowed  now  by  the  orders 
on  hand,  which  amount  to  44.000  cars.  This  is  the  largest  amount  of 
orders  on  hand  at  this  time  of  year  in  the  history  of  the  company. 
The  figures  for  earnings  for  the  past  three  years  show  the  wide 
fluctuations  in  the  car  building  business.  For  instance,  total  earn- 
ings in  1903  were  $8,447,030;  in  1904,  $5,558,879.  and  in  the  year 
ending  April  30,  1905,  $3,754,274.  Net  earnings  show  almost  as  wide 
a  fluctuation.  They  were  $7,402,631  in  1903;  $4,680,112  in  1904,  and 
$2,935,485  in  the  last  fiscal  year.  In  both  of  the  previous  years.  In 
addition  to  the  dividend  of  7  per  cent,  on  the  preferred  stock,  a 
dividend  of  3  per  cent.,  amounting  to  $900,000  annually,  was  paid 
on  the  common  stock;  but  in  1905  this  dividend  was  passed.  In 
1903  the  surplus  after  paying  dividends  on  the  preferred  was  equal  to 
16  per  cent,  on  the  common  stock;  in  1904  it  was  8  per  cent.,  and  in 
the  year  just  past,  about  l^i  per  cent.  The  total  surplus  of  the  com- 
pany is  $12,755,434. 

Fifty  Miles  an   Hour  for  Two   Days. 

A  press  despatch  from  Chicago,  July  11.  says  that  a  special  train 
over  the  Atchison.  Topeka  &  Santa  Fe.  which  arrived  in  that  city  at 
11.54  a.  m..  Central  time,  on  that  date,  from  Los  Angeles,  traversed 
the  distance,  2,244.5  miles  in  44  hrs.  54  min..  having  left  Los  Angeles 
at  1  p.  m..  Pacific  time,  on  July  9.  This  is  at  the  rate  of  almost 
exactly  50  miles  an  hour,  but  the  distance  does  not  agree  with  that 
given  In  the  Official  Guide.  The  time  is  about  13  hours  shorter  than 
the  best  time  heretofore  made  by  a  special  train  over  this  route. 
(March  27,  1900.)  It  is  said  that  the  time  lost  in  stops  was  59  min- 
utes, making  the  average  rate  of  speed  while  in  motion  51  miles  an 
hour.     The  train  was  run  to  carry  Mr.  Walter  Scott. 

Revising  Weight  Marks  on   Freight  Cars. 

The  Accounting  Officers'  Association  at  its  recent  convention, 
passed  a  resolution  requesting  the  Master  Car  Builders  to  agree 
upon  an  increase  in  the  allowance  (10  cents  a  car)  for  re-weighing 
and  re-stenciling  foreign  freight  cars.  The  auditors  find  that  old 
and  incorrect  weights  are  not  erased  with  sufl5cient  care  and  prompt- 
ness. 

New  Fishing  Territory. 

The  White  River  division  of  the  St.  Louis,  Iron  Mountain  & 
Southern,  between  Newport,  Ark.,  and  Carthage,  Mo.,  is  fast  ap- 
proaching completion  and  through  trains  will  probably  be  running 
by  September.  Already  several  thousand  tourists  have  made  the 
trip  over  the  new  line,  and  it  is  expected  that  there  will  be  a  heavy 


tourist  travel.  Excellent  fishing  may  be  found  at  many  places  and 
already  a  number  of  club  houses  have  been  built  on  the  James  river 
between  Galena  and  Branson,  and  are  well  filled.  Aside  from  the 
beautiful  scenery  on  the  new  line,  there  are  large  agricultural  and 
mineral  possibilities  in  the  region. 

Transfer  of  Korean  Railroads  to  Japan. 
In  the  Official  Gazette  of  Japan,  on  April  28,  1905,  an  agreement 
was  published  by  which  the  postal,  telegraphic  and  railroad  sys- 
tems of  Korea  were  transferred  to  the  control  of  the  Japanese  Gov- 
ernment. The  Japanese  Government  assumed  the  responsibility  of 
good  administration  and  agreed  to  bear  expenses  for  all  extensions. 
— Consular  Report. 

Contract  for  the  New  United  Engineering  Building. 
The  United  Engineering  Building  Committee  recently  gave  a 
contract  to  Wells  Brothers  Co..  of  New  York,  for  the  construction 
of  the  United  Engineering  Building  on  West  Thirty-ninth  street  in 
that  city  at  $795,000.  This  does  not  include  the  steam  heating 
plant,  electric  wiring,  etc.,  but  is  only  for  the  general  construction 
of  the  building.  The  ground  is  already  excavated  and  the  work 
will  begin  at  once.  It  is  expected  that  the  building  will  be  finished 
by  October,  1906. 

Lowry  Roller  Bearing. 

A  patent  has  been  granted  to  A.  A.  Lowry,  Anna,  111.,  on  a  roller 

bearing  for  cars,  a  sectional  view  of  which  is  shown  herewith.     The 

journal  box  is  made  in  halves  with  interlocking  teeth,  the  halves 

being   held   tocether    by   bolts  passing   through   lugs  on   the   sides, 

there  being  two  bolts 
on  each  side.  The  in- 
terior of  the  box  Is 
turned  circular,  with 
the  exception  of  a 
chamber  in  the  bottom 
of  the  lower  half  pro- 
vided to  hold  a  lubri- 
cating material.  This 
chamber  has  a  mouth 
extending  outwardly  to 
the  end  of  the  box,  the 
opening  being  closed  by 
a  door,  as  shown.  The 
rollers  have  their  ends 
shouldered  down  to  ap- 
proximately half  the 
body  diameter.  The 
axle  journal  has  a  wide 
groove  turned  in  it,, 
into  which  the  rollers 
fit  and  have  their  bear- 
ing, the  reduced  ends 
bearing  on  a  collar 
formed  on  each  side  of 
the  groove.  The  jour- 
nal-box roller  chamber 
has  a  corresponding 
shoulder  at  each  end  to 
encircle  the  roller  ends  and  support  the  rollers  across  the  lubricat- 
ing chamber  at  the  bottom.  The  front  of  the  journal  box  is  closed 
oy  a  dust-guard  formed  in  halves,  secured  to  the  corresponding 
halves  of  the  box  and  fitting  into  a  narrow  groove  in  the  axle,  as 
shown. 

Manufacturing   and    Business. 
The  Brooklyn  Rapid  Transit  Company  has  given  a  contract  to 
Charles  C.  Cranford.  for  painting  all  its  elevated  railroad  structures. 
The  work  will  take  about  one  year  and  will  cost  $250,000. 

It  is  reported  by  the  London  Standard  that  the  recommendations 
of  the  London  Traffic  Commission  will  favor  the  broad  extension  of 
electric  traction.  Electric  cars  will  be  advocated  for  thoroughfares 
like  the  Strand  and  Piccadilly. 

F.  W.  Bird  &  Son,  East  Walpole,  Mass.,  makers  of  Neponset 
waterproof  paper  and  Paroid  three-ply  roofing,  announce  that  the 
Isthmian  Canal  Commission  has  given  its  first  order  for  roofings 
and  waterproof  papers  to  their  company. 

The  Continental  Car  and  Equipment  Co.,  Whitehall  Building, 
New  York  City,  announces  that  N.  B.  Porter,  late  with  the  South 
Baltimore  Steel  Car  &  Foundry  Co.  and  the  Ryan-McDonald  Manu- 
facturing Co..  has  been  appointed  its  general  sales  manager. 

The  American  AVater  Softener  Co.,  Philadelphia,  Pa.,  received 
two  orders  for  water  softening  plants  from  the  Norfolk  &  Western 
during  the  month  of  June,  making  a  total  of  three  orders  from 
this  road  since  April  1  of  this  year.  The  last  order  was  for  two 
plants  to  he  installed  in  the  coal  lands  in  West  Virginia. 

The  Electric  Dynamic  Co..  Bayonne.  N.  J.,  will  exhibit  its  Inter- 
Pole  variable  speed  motors  at  the  International  Electrical  Exhibi- 
tion to  be  held  at  Mechanics  Hall,  Boston.  Mass..  July  15th  to  22d 
inclusive.    The  company  is  rapidly  enlarging  its  scope  of  operation 
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for  the  Inter-Pole  motor  and  will  within  the  next  90  days  be  pre- 
pared to  sell  at  least  200  varieties  o£  constant  and  variable  speed 
motors  running  up  as  high  as  150  h.p. 

The  Abner  Doble  Company,  of  San  Francisco,  has  taken  the  con- 
tract for  the  machinery  tor  an  addition  to  the  hydro-electric  plant 
of  the  Cramer  Eleetric  Company,  at  Hailey,  Idaho.  This  contract 
includes  a  400-kw.  alternator,  an  S0i)-h.p.  set  of  water  wheels,  exciter 
and  governor,  switchboards  and  other  accessories,  14  transformers, 
etc. 

The  Carolina  Company  has  just  been  granted  a  charter  in  Ten- 
nessee. It  was  organized  for  the  purpose  of  doing  railroad  construc- 
tion work  and  to  secure  contracts  m  connection  with  the  extension  of 
the  South  &  Western  Railroad  from  Spruce  Pine  southward  through 
the  Carolina  mountains,  to  connect  with  an  existing  line  for  the 
South  Atlantic  coast.  The  incorporators  include  George  L.  Carter. 
J.  Fred  Johnson,  T.  F.  Davis,  W.  F.  Kinsey  and  J.  Norment  Powell. 

A  contract  is  said  to  have  been  given  to  the  General  Electric 
Co.  by  the  Philadelphia  &  Western  for  its  electrical  equipment. 
The  work  includes  the  complete  equipment  of  a  temporary  and  of 
a  permanent  power  house  and  of  all  the  passenger  cars.  The  cars 
are  being  made  by  the  St.  Louis  Car  Co.  The  site  of  the  permanent 
power  house  has  not  yet  been  definitely  determined.  The  temporary 
p^wer  house  will  be  built  on  Cobb's  Creek.  Contracts  for  other 
equipment,  not  included  in  the  General  Electric  contract,  will  be  let 
at  once. 

The  Railway  Electric  Power  Company  has  been  organized  in 
New  York  City  with  a  capital  of  $1,500,000,  to  introduce  the  three- 
phase  electric  traction  system  on  steam  railroads.  This  system  is 
in  use  on  the  Valtellina  Line  of  the  Italian  State  Railways  which 
was  described  in  detail  in  recent  issues  of  the  Railroad  Gazette. 
Among  the  directors  of  the  new  company  are:  John  E.  Borne, 
President  of  the  Colonial  Trust  Company;  H.  R.  Duval,  Henry  Selig- 
man,  William  L.  Bull,  of  Edward  Sweet  &  Company;  Stephen  Pea- 
body  and  Gustave  Leve. 

Mr.  Ernst  Wiener  has  severed  his  connection  with  Arthur  Kop- 
pel,  with  whom  he  has  been  connected  for  18  years,  and  has  opened 
an  office  at  68  Broad  street,  New  York  City,  under  the  firm  name 
of  hrnst  Wiener  Company.  The  new  company  will  make  railroads 
and  railroad  materials  for  industries,  both  narrow  and  standard 
^age.  A  factory  equipped  with  modern  machinery  has  been  put 
Lip  in  Youngstown.  Ohio,  for  building  the  specialties  of  the  new 
i.rm,  so  that  it  is  in  excellent  condition  to  take  care  of  all  busi- 
ness. Associated  with  Mr.  Wiener  is  Mr.  Carl  Koch,  for  many  years 
Chief  Engineer  of  Arthur  Koppel,  and  also  a  large  part  of  his  former 
staff. 

The  Thermit  Process  in  American  Practice,  was  the  subject  of 
an  interesting  paper  by  Ernest  Stutz,  Vice-President  of  the  Gold- 
schmidt  Thermit  Company,  accompanied  by  stereopticon  views, 
which  was  read  at  the  recent  annual  meeting  of  the  American 
Society  for  Testing  Materials,  at  Atlantic  City.  Illustrations  show- 
ing the  method  of  welding  locomotive  frames  and  driving  wheel 
spokes  were  given.  Mr.  Stutz  explained  that  the  essential  charac- 
teristic of  thermit  is  that  it  welds  by  fusion  and  by  reason  of  this 
fact  calls  for  the  foundryman's  experience  more  than  for  that  of 
the  blacksmith.  The  success  of  the  weld  depends  on  the  proper 
material,  and  the  shape  and  condition  of  the  mold.  Copies  of  the 
above  paper  can  be  had  from  the  Goldschmidt  Thermit  Company, 
New  York  City. 

The  Westiughouse  Companies  are  reported  to  have  received  two 
foreign  contracts  for  electrical  equipment  amounting  to  $2,000,000. 
One,  taken  by  the  Societe  Anonyme  Westinghouse.  calls  for  the 
Installation  of  the  Westinghouse  single  phase  system  on  the  Ber- 
gama-Valle  Brembana  line  in  Italy.  This  is  about  20  miles  long. 
The  equipment  includes  five  electric  locomotives  with  four  75  h.p. 
single-phase,  multiple-unit  control  motors.  The  power  station  is  to 
have  three  single-phase,  500  k.w.  alternating  current  generators,  to 
run  at  a  speed  of  500  revolutions  a  minute.  The  other  contract 
is  from  the  Kanazawa  Electric  Company,  of  Kanazawa.  Japan,  and 
is  for  a  large  hydro-electric  light  plant  to  be  equipped  with  West- 
inghouse rotary  alternating  2,200  volt  generators  of  the  60-cycle, 
three-phase  type.  This  is  to  be  arranged  for  direct  connection  of 
high-pressure  horizontal  turbines.  The  working  head  of  water  is 
to  be  190  ft.,  and  the  generators  are  to  be  run  at  720  revolutions  a 
minute. 

Iron   and  Steel. 

The  large  demand  for  rails,  averaging  about  50,000  tons  a  week, 
and  the  inability  of  the  manufacturers  to  supply  them  for  August, 
September  and  October  delivery,  it  is  said,  is  causing  the  railroads 
to  offer  a  premium  on  the  current  price. 

According  to  reports  from  Pittsburg,  the  Midland  Steel  Co.  will 
build  large  works  on  the  north  fork  of  the  Ohio  river  at  Cook's 
Ferry,  in  Beaver  County.  Pa.,  where  a  site  of  1.000  acres  has  been 
bought.  H.  C.  Fownes.  of  the  S.  Jarvis  &  Adams  Co.;  Charles  Mc- 
Knight.   of   the  National   Bank   of  Western    Pennsylvania;    Joseph 


McK.  Speer  and  J.  Ramsey  Speer,  are  interested.  It  is  proposed  to 
at  once  put  up  a  blast  furnace  to  have  a  daily  capacity  of  450  tons, 
to  which  three  others  will  later  be  added. 


MEETINGS  AND  ANNOUNCEMENTS. 


(intcs  of  conventions  and  regular  meetings  of  railroad  c( 
enuineering  ttocictits,  nee  atlvf.rtisiny  page  24.) 


Association  of  American   Railway  Accounting  Officers. 

At  the  seventeenth  annual  meeting  of  this  association  in  New 
York  City  the  election  of  officers  resulted  in  the  choice  ot  Mr.  J.  O. 
Clifford  (C.  &  N.-W.),  as  President;  A.  H.  Plant  (Southern),  First 
Vice-President;  T.  W.  Roby  (S.  A.  L. ),  Second  Vice-President,  and 
C.  G.  Phillips,  of  Chicago,  Secretary.  The  next  meeting  of  the  asso- 
ciation will  be  held  at  Hotel  Champlain.  Bluff  Point,  N.  Y.,  June 
27.  1906. 


PERSONAL. 


— Mr.  John  L.  Moore,  formerly  General  Manager  of  the  Cincin- 
nati. Sandusky  &  Cleveland,  died  at  Sandusky.  Ohio,  on  June  29. 

— Mr.  J.  T.  Robinson,  who 
has  been  appointed  Master 
Mechanic  of  the  Seaboard 
Air  Line,  in  charge  of  the 
Savannah  and  A  m  e  r  i  c  u  s 
shops,  was  born  in  Chester- 
field County,  Virginia,  in 
1859.  For  six  years,  from 
1892  to  1898,  he  was  General 
Foreman  for  the  Southern 
Railway  at  Macon,  Georgia. 
In  1898  he  was  made  Master 
Mechanic  at  Selma,  Alabama, 
and  two  years  later  was 
transferred  to  Spencer,  North 
Carolina.  In  1904  he  left  the 
Southern  to  go  to  the  Sea- 
board Air  Line  as  Assist- 
ant Master  Mechanic,  from 
which  position  he  has_  re- 
cently been  appointed  Master 
Mechanic  at  Savannah. 

— Mr.  J.  H.  Travis,  who  has  been  appointed  Superintendent 
of  Bridges  and  Docks  of  the  Panama  Railroad  and  Caual,  was  born 
July  16,  1878,  at  Moberly,  Mo.  He  began  railroad  work  in  1889  as 
a  water  boy  for  a  bridge  gang  on  the  Iowa  Central.  He  worked 
with  this  company  for  three  years,  and  in  1892  went  to  the  Illinois 
Central.  In  1899  he  was  appointed  Assistant  Bridge  Foreman,  and 
in  1902.  Bridge  Foreman.  In  1904  he  was  appointed  Supervisor  of 
Bridges  and  Buildings  of  the  Dubuque  division.  In  February,  1905, 
he  was  made  Supervisor  of  Bridges  and  Buildings  of  the  Western 
division  of  the  Missouri  Pacific  and  of  the  Central  Branch.  He  left 
this  position  in  May  for  his  present  appointment  on  the  Isthmus. 

— Mr.  J.  W.  Daniels,  who 
has  been  appointed  Superin- 
tendent of  the  Missouri  divi- 
sion of  the  Missouri  Pacific 
and  the  St.  Louis,  Iron 
Mountain  &  Southern  was 
born  in  Missouri  in  1870. 
He  began  railroad  work 
at  the  age  of  13  on  the 
St.  Louis  &  San  Fran- 
cisco at  Springfield,  Mis- 
souri. When  he  was  14  years 
old  he  was  a  night  oper- 
ator and  at  20  was  pro- 
moted to  be  despatcher. 
In  1893  he  went  to  the  Iron 
Mountain  as  despatcher. 
He  was  soon  made  chief 
despatcher  and  in  1902  was 
transferred  to  the  Missouri 
division.  On  Dec.  1,  1903. 
he  was  appointed  train- 
master of  the  Missouri  di- 
vision, from  which  posi- 
tion he  was  on  June  10  promoted  to  be  Superintendent. 

— Mr.  David  Lee,  Consulting  Engineer  of  the  Baltimore  &  Ohio, 
died  in  Zanesville,  Ohio,  on  June  29.  at  the  age  of  76  j'ears.  He 
had  been  on  the  Baltimore  &  Ohio  since  1851.  having  been  Bridge 
Carpenter,  Superintendent  of  Road,  Roadmaster,  General  Superin- 
tendent, Superintendent  of  Maintenance  of  Way  until  Jan.  1,  1902, 
when  he  was  appointed  to  his  last  position. 


12 


THE    RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  2. 


— Mr.  H.  P.  Latta,  who  has  been  appointed  Superintendent  of 
Motive  Power  of  the  Mobile,  Jaclfson  &  Kansas  City,  with  headquar- 
ters at  Mobile,  Alabama, 
began  railroad  work  in  1877 
as  an  apprentice  in  the  Elk- 
hart shops  of  the  Lake  Shore 
&  Michigan  Southern.  In 
1883  he  was  made  Round- 
house Foreman  at  Jackson, 
Michigan,  and  in  1884  Round- 
house Foreman  at  Air  Line 
Junction,  Toledo.  In  1889  he 
was  appointed  Master  Me- 
chanic of  the  Norwalk  shops. 
He  went  to  the  Chicago  & 
Erie  two  years  later  as 
Master  Mechanic  at  Hunting- 
ton, Indiana,  but  soon  left 
that  road  to  go  into  private 
business,  where  he  remained 
for  two  years.  He  came  back 
to  the  railroad  service  in 
1893  as  General  Foreman  of 
the  shops  of  the  Ohio  Central 
Lines  at  Toledo,  and  in  1903 
was  appointed  Master  Me- 
chanic of  the  Toledo  Railroad  &  Terminal  Company.  This  position 
he  has  now  resigned  to  go  to  the  Mobile,  Jackson  &  Kansas  City  as 
Superintendent  of  Motive  Power. 

— Mr.  Martin  Adson,  who 
has  been  appointed  General 
Passenger  Agent  of  the  Du- 
luth.  South  Shore  &  Atlantic 
and  the  Mineral  Range,  was 
born  in  1872  and  entered  the 
service  of  the  Duluth,  South 
Shore  &  Atlantic  in  August, 
1893,  at  the  age  of  21  as  a 
stenographer  in  the  city 
ticket  office  at  Duluth. 
From  1894  to  1898  he 
was  ticket  clerk  and  cashier 
at  the  Superior  city  otBce, 
and  later  at  the  Duluth 
city  office,  and  in  July, 
1898,  was  made  traveling 
passenger  agent.  In  March, 
1901,  he  was  appointed 
General  Agent  of  the  road 
at  Duluth,  from  which 
position  he  is  now  pro- 
moted to  be  General  Pas- 
senger Agent.    His  office  will  be  a 


sion,  from  which  he  has  been  promoted  to  be  General  Superintendent 
of  the  Southern  district. 

— Mr.  D.  C.  Noonan,  who  has  been  appointed  Superintendent  of 
the  Minneapolis  &  St.  Louis,  has  spent  his  entire  railroad  life  on  this 
road.  From  April,  1890,  to  January,  1902,  he  was  in  the  supply, 
traffic  and  transportation  departments.  For  the  last  three  years 
he  has  been  Chief  Clerk  in  the  office  of  the  Vice-President  and  Gen- 
eral Manager  of  the  Minneapolis  &  St.  Louis  and  the  Iowa  Central. 
From  this  position  he  was  promoted  to  be  Superintendent,  with 
jurisdiction  similar  to  that  of  the  former  General  Superintendent. 


larcjuctte    Mich. 


— Mr.  W.  G.  Bean,  of  Winchester,  Mass.,  who  recently  resigned 
as  Superintendent  of  the  Boston  division  of  the  Boston  &  Maine 
Railroad,  died  at  Rangeley,  Maine,  on  June  29.  Mr.  Bean  was  about 
45  years  of  age. 

— Mr.  R.  H.  Ingram,  the  first  General  Superintendent  of  the 
new  Southern  district  of  the  Southern  Pacific,  with  headquarters  at 

Los  Angeles,  was  born  in 
Kentucky  and  entered  rail- 
road service  as  cashier  for 
the  Pullman  Co.  He  next 
went  to  the  Louisville  & 
Nashville  as  chief  clerk  and 
afterwards  as  Assistant 
Comptroller.  He  was  ap- 
pointed Auditor  of  the  Ohio 
Valley  in  July,  1887,  but  re 
turned  to  the  Louisville  & 
Nashville  in  1889  as  Assist- 
ant to  the  President.  In  1896 
he  went  with  Mr.  Charles  M. 
Hays  when  Mr.  Hays  was  ap- 
pointed General  Manager  of 
the  Grand  Trunk,  being  made 
Secretary  and  Treasurer  of 
the  Central  Vermont  when 
the  Grand  Trunk  acquired 
control  of  that  road.  Mr. 
Hays  was  later  made  Presi- 
dent of  the  Southern  Pacific, 
and  Mr.  Ingram  accompanied 
him  as  Assistant  to  the  President.  On  Mr.  Hays'  retirement  in  1902. 
Mr.  Ingram  was  appointed  Superintendent  of  the  Los  Angeles  divi- 


ELECTIONS  AND  APPOINTMENTS. 


Alabama  Great  Southern. — See  Cincinnati.  New  Orleans  &  Texas 
Pacific. 

Arizona  it  Xeiv  Mexico. — George  Wagstaff  has  been  appointed  Super- 
intendent. 

Arizona  cC-  Utah. — W.  G.  Taylor,  Auditor  of  the  Atchison,  Topeka  & 
Santa  Fe  (Coast  Lines),  has  been  appointed  Auditor. 

Arkansas  Souih-Western. — The  authority  of  the  Traffic  and  Account- 
ing Departments  of  the  Missouri  Pacific  has  been  extended  over 
this  road. 

Atchison,  Topeka  d  Santa  Fe. — T.  H.  Sears,  Trainmaster  at  Marce- 
line,  Mo.,  has  bee.n  appointed  Superintendent  of  the  Missouri 
Division,  with  headquarters  in  Marceline,  succeeding  R.  J. 
Parker,  promoted. 

Atlantic  it  North  Carolina. — W.  L.  Bird  has  been  appointed  Auditor, 
succeeding  W.  B.  Starke,  with  headquarters  at  Goldsboro,  N.  C. 

Atlantic  Coast  Line. — C.  M.  James,  late  Assistant  Engineer  on  the 
Baltimore  &  Ohio,  has  been  appointed  Acting  Engineer  of  Road- 
way on  the  First  Division,  with  headquarters  at  Wilmington, 
N.  C,  succeeding  George  B.  Huske. 

Boise,  Xampa  d-  Oivyhee. — W.  H.  O'Neil  has  been  appointed  General 
Traffic  Manager  and  Auditor  of  this  road  and  the  Idaho  &  North- 
ern, succeeding  R.  E.  L.  Shore,  resigned. 

Canadian  Pacific. — The  authority  of  H.  E.  Beasley,  Division  Superin- 
tendent at  Vancouver,  B.  C,  has  been  extended  over  the  Esqui- 
mau &  Nanaimo. 

The  office  of  George  H.  Smith,  Assistant  General  Freight 
Agent,  has  been  removed  from  Calgary  to  Winnipeg. 

Chicago  it  Eastern  Illinois. — The  office  of  G.  H.  Trenary.  Superin- 
tendent, has  been  removed  from  Villa  Grove  to  St.  Elmo,  111. 

Ciiicago,  Burlington  it  Quincy. — Jacob  Kastlin,  Assistant  Master 
Mechanic  at  Galesburg,  111.,  has  been  appointed  Master  Mechanic 
at  St.  Joseph,  Mo.,  succeeding  J.  H.  Dacey,  resigned. 

Chicago  Great  Westt-rn. — Tracy  Lyon  has  been  appointed  Assistant 
General  Manager. 

Chicago,  Peoria  it  St.  Louis  of  Illinois. — J.  K.  Howard,  Engineer  of 
Maintenance  of  Way  of  the  Wabash,  at  Peru,  Ind.,  has  been 
appointed  Engineer  of  Maintenance  of  Way. 

The  office  of  L.  P.  Atwood,  Engineer  of  Maintenance  of  Way, 
has  been  removed  from  Alton  to  Springfield,  111. 

Chicago,  Rock  Island  it  Pacific. — Hereafter  on  this  road  and  on  the 
St.  Louis,  Kansas  City  &  Colorado,  General  Managers,  General 
Superintendents  and  Division  Superintendents  will  have  charge 
of  the  maintenance  of  the  property.  Division  Engineers  will 
report  to  Division  Superintendents  in  all  matters  pertaining  to 
the  maintenance  of  the  property,  and  will  make  such  reports 
and  perform  such  duties  as  may  be  required  by  the  Engineer 
of  Maintenance.  Engineers  of  Maintenance  will  report  to  Gen- 
eral Managers  in  all  matters  pertaining  to  the  maintenance  and 
improvement  of  the  operated  lines,  and  will  make  such  reports 
and  perform  such  engineering  duties  as  are  required  by  the 
Chief  Engineer.  The  Bridge  Engineer  and  Signal  Engineer 
will  report  to  the  Chief  Engineer.  The  Chief  Engineer's  office 
will  be  the  office  of  record  for  the  system.  The  Chief  Engineer 
will  approve  all  standard  plans  and  all  plans  for  bridges  and 
important  structures. 

J.  G.  Bloom  has  been  appointed  Engineer  of  Maintenance 
of  the  Southwestern  and  Choctaw  districts  of  the  Chicago.  Rock 
Island  &  Pacific,  and  of  the  St.  Louis.  Kansas  City  &  Colorado. 
with  headquarters  at  Topeka.  Kan. 

H.  F.  White  has  been  appointed  Engineer  of  Maintenance 
of  the  Central  and  Northern  districts,  with  headquarters  at 
Chicago,  III. 

Charles  H.  Hubbell,  Superintendent  of  Terminals  at  Chi- 
cago, has  been  appointed  General  Superintendent  of  the  Cen- 
tral District,  with  headquarters  at  Chicago. 

It  is  announced  that  hereafter  on  this  road  and  on  the  St. 
Louis.  Kansas  City  &  Colorado,  distribution  of  all  cars  will  be 
managed  by  the  office  of  Assistant  to  the  Second  Vice-President. 

The  office  of  Superintendent  of  Car  Service  has  been  abol- 
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ished,   and   G.   P.   Johnson,   who   held   that  position,   has   been 
appointed  Car  Accountant. 

A.  C.  McColl,  Trainmaster  at  Herington,  Kan.,  has  been  ap- 
pointed Division  superintendent  at  Chickasha,  Ind.  T.,  succeeding 
H.  M.  Hallocli. 

Cincinnati,  Flemingshurg  »t  Houlheaslern. — The  Covington,  Flemings- 
burg  &  Ashland  has  been  purchased  by  this  road,  which  has 
organized  with  the  following  officers:  Attilla  Cox,  President, 
Louisville,  Ky.;  C.  D.  Lanier,  Vice-President,  New  Yorlv;  W.  N. 
Cox,  Secretary  and  Treasurer;  Attilla  Cox,  Jr.,  General  Counsel; 
S.  S.  Bush,  General  Manager,  all  with  headquarters  at  Louisville. 
Ky..  and  R.  L.  Dudley,  Superintendent,  Flemingshurg. 

Cincinnati,  New  Orleans  d  Texas  Pacific. — I.  F.  Hall,  Superintendent 
of  Car  Service  of  this  road  and  of  the  Alabama  Great  Southern, 
has  been  appointed  Assistant  to  the  Chief  Engineer  of  both  roads. 

Cleveland,  Akron  it-  Columbus. — Samuel  Moody,  General  Passenger 
Agent  of  the  Pennsylvania,  has  been  appointed  General  Passen- 
ger Agent  of  this  road  also. 

Cleveland,  Cincinnati,  Chicago  it-  St.  Louis. — L.  J.  Hackney  has  been 
appointed  General  Counsel. 

The  title  of  E.  E.  Kruthoffer  has  been  changed  from  Freight 
Accountant  to  Auditor  of  Freight  Accounts,  and  that  of  F.  M. 
Brine  from  Ticket  Accountant  to  Auditor  of  Passenger  Accounts. 

Colfax  Northern. — The  officers  of  this  company  are  as  follows;  J.  L. 
Parish,  President;  J.  B.  Ryan,  Vice-President;  both  with  head- 
quarters at  Des  Moines,  Iowa;  Frank  B.  Hooper,  Secretary  and 
General  Manager;  L.  Bates,  Treasurer;  both  with  headquarters 
at  Colfax,  Iowa. 

Colorado  it  Southern. — John  H.  Bradbury  has  been  appointed  Assist- 
ant General  Auditor,  with  headquarters  at  Denver,  Colo. 

Coronado. — Geo.  Wagstaff  is  Superintendent. 

Denver  d  Rio  Grande. — D.  G.  Sloan  has  been  appointed  Assistant 
Superintendent  of  the  Rio  Grande  Western,  with  headquarters 
at  Salt  Lake  City,  Utah. 

Dover  A  South  Bound. — Officers  of  this  company  are  as  follows: 
W.  A.  Wimsatt,  President,  with  headquarters  at  Washington, 
D.  C;  D.  W.  Richardson,  Vice-President  and  General  Manager; 
W.  B.  H.  Blandford,  Secretary  and  Treasurer;  J.  S.  Wooten, 
Superintendent;  N.  S.  Richardson,  Traffic  Manager;  W.  R.  Hin- 
nant,  Roadmaster;  Raymond  Pollock.  M.D.,  Chief  Surgeon;  all 
with  headquarters  at  Dover,  N.  C. 

El  Paso-Northeastern. — James  Douglas  has  been  elected  President 
of  the  companies  of  this  system,  with  headquarters  at  New  York. 
A.  C.  James  has  been  elected  Vice-President  of  the  New  Mexico 
Railway  &  Coal  Company;  El  Paso  &  Northeastern  Railway  (in 
New  Mexico);  El  Paso  &  Rock  Island;  Alamogordo  &  Sacra- 
mento Mountain,  and  the  Dawson  Railway.  His  office  is  in  New 
York.  H.  J.  Simmons  has  been  elected  Vice-President  as  well 
as  General  Manager  of  the  El  Paso  &  Northeastern  (in  Texas) ; 
A.  L.  Hawley,  Secretary  and  Auditor,  and  J.  S.  Wright,  Treas- 
urer; all  with  headquarters  at  El  Paso,  Tex.  F.  H.  Ross  has 
been  elected  Treasurer  of  the  Dawson  Railway,  office  at  New 
York. 

Erie. — Robert  Gunn,  Master  Car  Builder  at  East  Buffalo,  has  been 
appointed  Superintendent  of  these  shops.  Thomas  Tracy,  Gen- 
eral Foreman  of  shops  at  Kenton,  0.,  has  been  appointed  Assist- 
ant Master  Car  Builder  at  Meadville,  Pa. 

Georgia,  Florida  tic  Alabama. — E.  B.  Eppes  is  Chief  Engineer  of  Con- 
struction of  this  road  and  the  Carrabelle,  Tallahassee  &  Georgia, 
with  headquarters  at  Cuthbert,  Ga. 

Georgia  Southern  d  Florida. — William  Checkley  Shaw  has  been  ap- 
pointed Assistant  to  the  President,  with  headquarters  at  Macon. 
Ga. 

Gila  Valley,  Globe  £  Northern. — W.  R.  Martin  has  been  appointed 
Superintendent  with  headquarters  at  Globe,  Ariz.,  taking  the 
place  of  A.  M.  Beal,  who  has  been  granted  a  leave  of  absence. 

Great  Central  (of  Nicaragua). — Robert  Pitcairn  has  been  elected 
Chairman  of  the  Board  of  Directors,  and  Thomas  B.  Riter,  Presi- 
dent; both  with  headquarters  at  Pittsburg.  Pa, 

Great  Northern. — J.  M.  Schweizer,  Chief  Clerk  to  the  Superintendent 
at  Willmar,  Minn.,  has  been  appointed  Assistant  Superintendent 
of  the  Northern  division,  with  headquarters  at  Grand  Forks 
N.  Dak.  R.  C.  St.  John,  Assistant  Superintendent  of  the  Northern 
division,  has  been  appointed  Assistant  Superintendent  of  the 
Breckenridge  division,  with  headquarters  at  Breckenridge 
Minn.,  succeeding  G.  S.  Stewart,  promoted. 

ICansas  City  Southern. — H.  R.  Duval  has  been  appointed  Vice-Presi 
dent  and  R.  B.  Sperry  has  been  appointed  Secretary  and  Trans 
fer  Agent;  hoth  with  headquarters  at  New  York.  The  title  of 
F.  W.  Meyer  has  been  changed  from  Auditor  of  Receipts  to 
Freight  and  Passenger  Accountant. 


Louisville  ifc  Nashville. — Addison  B.  Smith,  heretofore  General 
Freight  and  Passenger  Agent  of  the  Atlanta  &  West  Point  and 
the  Western  of  Alabama,  has  been  elected  Third  Vice-President 
of  the  Louisville  &  Nashville,  with  headquarters  at  Louisville. 

Louisiana  d  Northwest. — George  W.  Hunter  has  been  elected  Treas- 
urer, with  headquarters  at  St.  Louis,  Mo.  A.  R.  Porterfield  has 
been  elected  Secretary  and  Auditor,  with  headquarters  at  Rus- 
ton.  La.    . 

Michitian  Central. — The  construction  of  the  Detroit  Tunnel  Line 
from  Windsor,  Ontario,  to  West  Detroit  Yard,  Michigan,  in- 
cluding the  electrification  thertof,  has  been  placed  in  charge  of 
an  Advisory  Board  of  Engineers,  consisting  of  William  J.  Wll- 
gus,  Vice-President  of  the  N.  Y.  C.  &  H.  R.;  Howard  Carson, 
Consulting  Engineer,  and  W.  S.  Kinnear,  Chief  Engineer  of  the 
Tunnel  Company.  The  Chief  Engineer  will  be  in  direct  charge 
of  construction,  reporting  to  H.  B.  Ledyard,  Chairman  of  the 
Board  of  Directors,  on  executive  and  financial  matters,  and  to 
the  Board  of  Advisory  Engineers  as  to  plans,  specifications  and 
methods  of  doing  the  work. 

Midland  Valley. — Eugene  Mock,  Chief  Clerk  in  the  _ freight  depart- 
ment, has  been  appointed  Assistant  General  Freight  Agent. 
George  H.  McConnell,  Chief  Clerk  in  the  passenger  department, 
has  been  appointed  Assistant  General  Passenger  Agent.  The 
headquarters  of  both  will  be  at  Fort  Smith,  Ark. 

New  York  Central  d  Hudson  River. — G.  W.  Vaughan,  Division  Engi- 
neer of  the  Western  division,  has  been  appointed  Engineer  of 
Maintenance  of  Way  with  headquarters  at  New  York,  succeed- 
ing A.  T.  Hardin,  promoted.  D.  L.  Sommerville,  Division  Engi- 
neer of  the  Pennsylvania  division,  has  been  appointed  Division 
Engineer  of  the  Western  division  with  headquarters  at  Buffalo, 
succeeding  Mr.  Vaughan.  B.  M.  McDonald,  Supervisor  at  Al- 
bany, has  been  appointed  Division  Engineer  of  the  Pennsylvania 
division  with  headquarters  at  Jersey  Shore,  Pa.,  succeeding  Mr. 
Sommerville. 

C.  K.  Lawrence,  formerly  Resident  Engineer  on  various 
parts  of  the  road,  has  been  appointed  Resident  Engineer,  in 
charge  of  four-tracking  and  structural  work  in  connection  with 
the  electrification  of  the  suburban  district  from  Croton-on-Hud- 
son  to  the  Harlem  River  drawbridge.  New  York  City. 

New  York,  New  Haven  d  Tlartford. — H.  P.  Callendar,  General  Fore- 
man of  the  New  Haven  shops,  has  been  appointed  Master  Me- 
chanic of  the  Providence  Division,  succeeding  F.  M.  Twombly, 
resigned.  • 

Northern  Central. — See  Pennsylvania. 

Pennsylvania. — A.  B.  Cuthbert,  Assistant  Engineer  at  Pittsburg,  Pa.. 
has  been  appointed  Assistant  Engineer  of  the  Philadelphia  divi- 
sion, with  headquarters  at  Harrisburg,  Pa.,  succeeding  J.  K. 
Stewart,  relieved  on  account  of  ill  health.  J.  J.  Rhoads,  Super- 
intendent at  Tacony,  Pa.,  has  been  appointed  Assistant  Engineer 
of  the  Eastern  and  Susquehanna  division  and  of  the  Northern 
Central  at  Williamsport,  Pa.,  succeeding  E.  B.  Wiseman,  trans- 
ferred. 

Peoria  &  Pekin  Terminal. — The  General  Freight  Agent  of  this  com- 
pany is  George  P.  Nevins. 

Pontiac,  Oxford  d  Northern. — P.  H.  Carroll,  Auditor,  has  also  been 
appointed  General  Freight  and  Passenger  Agent  and  Acting 
Superintendent,  with  headquarters  at  Pontiac,  Mich. 

.S7.  Louis,  Iron  Mountain  d  Southern. — S.  H.  Busby,  General  Foreman 
of  the  Bridge  and  Building  Department  at  the  Baring  Cross 
shops,  has  been  appointed  Division  Engineer  of  the  Central  divi- 
sion, with  headquarters  at  Van  Buren,  Ark. 

St.  Louis,  Kansas  City  d  Colorado. — See  Chicago,  Rock  Island  & 
Pacific. 

Southern. — G.  L.  Best,  Acting  Superintendent  of  Dining  Cars,  has 
been  appointed  Superintendent  of  Dining  Cars. 

Southern  Pacific. — The  offices  of  Manager  and  Assistant  Manager  of 
Purchases  and  Supplies  have  been  abolished.  I.  O.  Rhoades  has 
been  appointed  General  Purchasing  Agent  and  H.  W.  Ellicott, 
Assistant  General  Purchasing  Agent. 

Tennessee  Central. — T.  A.  Rousseau,  Chief  Clerk,  will  take  charge 
of  the  Traffic  Department  with  the  title  of  Chief  Clerk,  succeed- 
ing E.  H.  Hinton,  Traffic  Manager.  The  headquarters  of  the 
Treasurer  have  been  moved  to  St.  Louis. 

Texarkana  d  Ft.  Smith. — J.  A.  Edson,  President  of  the  Kansas  City 
Southern,  has  been  also  elected  President  of  this  road,  with 
headquarters  at  Kansas  City.  Mo.  W.  D.  Sanders  has  been 
appointed  Claim  Agent,  and  T.  E.  Jarret.  Superintendent  of  the 
Kansas  City  Southern,  has  been  appointed  Superintendent,  both 
headquarters  at  Texarkana,  Tex. 
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Toledo,  at.  Louis  A  Western. — C.  R.  Duncan  has  been  appointed 
Superintendent  of  Telegraph  and  Chief  Despatcher,  with  head- 
quarters at  Franiifort,  Ind.,  succeeding  A.  W.  Early. 

Tonopah. — T.  Thornton  has  been  appointed  Acting  Auditor,  W.  F. 
Towne  having  resigned.  George  P.  Schaefer  has  been  appointed 
Assistant  Auditor. 

Ultima  Thule,  ArJcadelphia  <l  Mississippi. — The  ofiBcers  of  this  com- 
pany are  as  follows:  William  Grayson,  President;  N.  W.  Mc- 
Leod.  Vice-President;  W.  E.  Grayson.  Secretary  and  Treasurer; 
all  with  headquarters  at  St.  Louis.  Mo.;  M.  J.  Hale.  Auditor,  and 
C  G.  Carpenter,  General  Manager:  with  headquarters  at  Arkadel- 
phia.  Ark.  This  road  has  just  been  put  in  operation,  and  is  24 
miles  long. 

Vera  Cruz  it  Pacific. — M.  J.  Schneider,  having  resigned  as  Superin- 
tendent, W.  A.  Hill  has  been  appointed  Superintendent  and  Chief 
Engineer. 

Wabasli-Pittsbury  Terminal. — W.  M.  Bonar  has  been  appointed  As- 
sistant Secretary  and  Auditor.  J.  G.  Stidger  has  been  appointed 
Assistant  Treasurer.    The  headquarters  of  both  are  at  Pittsburg. 

Western  Pacific. — George  L.  Dillman  has  been  appointed  Supervising 
Engineer,  in  immediate  charge  of  construction. 

William  sport  d  'North  Branch. — R.  J.  Weishaupt  has  been  appointed 
Freight  Claim  and  Purchasing  Agent;  D.  K.  Townsend,  Superin- 
tendent of  the  main  line;  George  M.  Case,  General  Freight  and 
Passenger  Agent,  all  with  headquarters  at  Hughesville,  Pa. 

Wilmington  tt  Poicellsville. — J.  J.  Harrison  has  been  appointed  Gen- 
eral Freight  and  Passenger  Agent,  with  headquarters  at  Wind- 
sor, N.  C.  succeeding  J.  L.  Bell. 


LOCOMOTIVE  BUILDING. 


The  Delaware,  Lackawanna  &  Western  is  reported  to  have  or- 
dered six  fast  passenger  locomotives. 

The  Cuba  Central  has  ordered  six  large  compound  locomotives 
from  the  Baldwin  Locomotive  Works. 

The  United  Railways  of  Havana  have  ordered  eight  large  loco- 
motives from  the  Baldwin  Locomotive  Works. 

The  Illinois  Central  has  ordered  five  simple  Pacific  type  (4-6-2) 
passenger  locomotives  from  the  American  Locomotive  Co.  These 
locomotives  are  to  weigh  225,000  lbs. 

The  Lake  Shore  it  Michigan  Southern  has  ordered  5  ten-wheel 
(0  10-0)  switching  locomotives  from  the  American  Locomotive  Co. 
These  locomotives  are  to  be  equipped  with  Walschaert  valve  gear. 

The  Mississippi  Central  has  ordered  three  ten-wheel  (4-6-0)  loco- 
motives and  one  American  type  (4-4-0)  locomotive  from  the  Baldwin 
Works.  The  ten-wheel  locomotives  are  to  weigh  140,000  lbs.  and  the 
American  type,  110,000  lbs. 

The  Bergama-Valle  Brembana  line  in  Italy  has  ordered  five  elec- 
tric locomotives  from  the  Westinghouse  Companies.  They  will  be 
equipped  with  four  75  h.p.  single  phase  multiple  unit  control  motors. 
The  trolleys  will  be  of  the  pneumatically  operated  type. 


CAR   BUILDING. 


The  British  Columbia  Electric  is  building  for  the  Lulu  Island 
electric  line,  recently  taken  over,  a  number  of  large  interurban  cars. 
They  will  be  equipped  with  200  h.p.  motors  by  the  Canadian  Electric 
Company.  The  special  equipment  includes:  J.  G.  Brill  Co.'s  trucks, 
air-brakes  from  the  Canadian  Foundry  Co.,  Sterling-Meaker  auxil- 
iary hand-brakes  and  portable  telephone  instruments. 

The  Xew  York  City  Interborough  Railway  has  ordered  10  semi- 
con\'ertible  cars  from  the  J.  G.  Brill  Co.  These  cars  will 
measure  28  ft.  over  bodies,  38  ft.  over  vestibules,  width  7  ft.  ll^/a  in. 
over  sills,  and  8  ft.  over  posts  at  belt;  length  of  platforms,  5  ft. 
'the  improved  method  of  raising  the  sashes  into  pockets  in  the  side 
roof  known  as  the  "grooveless  post"  method  is  called  for  in  the 
specifications.  The  vestibule  entrances  will  have  Brill  folding  gates 
Instead  of  doors.  The  cars  are  to  be  mounted  on  the  builders'  No. 
27-G-l  short-base  double-trucks. 


The  Mississippi  Central  has  ordered  four  passenger  cars  from 
Barney  &  Smith. 

The  Spokane  d-  Inland  has  ordered  twenty  36-ft.  flat  cars  of 
60,000  lbs.  capacity  from  the  American  Car  &  Foundry  Co.,  for 
August  delivery. 

The  Victorian  Railways  of  Australia  have  ordered  from  the  J. 
G.  Brill  Co.  a  number  of  California  type  cars.  The  California  type  is 
open  at  both  ends  with  a  closed  compartment  about  one-half  the 
length  of  the  car  in  the  center. 

The  Chicago  d  Eastern  Illinois  is  reported  to  have  ordered  1,400 
Otis  self-clearing  gondolas.  750  steel  under-frame  box  cars,  and  250 
Otis  self-clearing  box  cars  from  the  American  Car  &  Foundry  Co., 
and  100  self-clearing  gondolas  from  the  Pressed  Steel  Car  Co. 

The  St.  Louis  d  San  Francisco,  as  reported  in  our  issue  of  June 
23,  has  ordered  500  gondola  coal  ears,  400  Otis  self-clearing  coal  cars, 
and  500  twin-hopper  s^elf-clearing  coal  cars  from  the  American  Car 
&  Foundry  Co.,  and  100  self-clearing  coal  cars  from  the  Pressed  Steel 
Car  Co. 

The  Atchison,  Topeka  d  Santa  Fe  has  ordered  two  chair  cars 
and  one  coach  from  the  Pullman  Co.  These  cars  will  be  69  ft.  2% 
in.  long.  9  ft.  2  in.  wide  and  9  ft.  5  in.  high,  all  inside  measurements. 
The  special  equipment  will  include:  National-Hollow  brake  beams. 
National  couplers.  Forsyth  curtain  fixtures,  Pantasote  curtain  mate- 
rial. Miner  draft  rigging.  Pullman  standard  heating  system  and 
trucks.  Symington  journal  boxes  and  Pintsch  light. 


BRIDGE  BUILDING. 


B.^LTiMORE,  Md. — The  Western  Maryland,  according  to  local  re- 
ports, has  given  a  contract  to  the  Pennsylvania  Steel  Co.  for  re- 
building two  bridges  on  the  West  Virginia  Central,  one  over  the 
Potomac  at  Gerstell  and  one  at  Dawson;  also  for  four  on  the  West- 
ern Maryland;  one  over  Antietam  creek  west  of  Edgemont,  over 
Marshy  run  east  of  Hagerstown,  over  the  Conococheague  at  Will- 
iamsport  and  over  the  Little  Conococheague. 

Birmingham,  Axa. — Bids  are  wanted  July  17  by  the  Board  of 
Revenue  for  building  four  steel  bridges  in  Jefferson  County.  John 
T.  Reed  is  President. 

BixGHAMTOx,  N.  Y. — Bids  are  wanted  July  17,  by  the  Common 
Council,  for  building  a  bridge  over  Chamberlain  creek  at  Robinson 
street.    H.  C.  Herrick  is  City  Clerk. 

Chablestox,  W.  Va. — Bids  are  wanted  July  20,  by  the  City  Coun- 
cil, for  building  a  truss  bridge,  with  roadway  of  22  ft.  and  sidewalks 
6  ft.  each,  over  Elk  river.    W.  A.  Hogue  is  City  Engineer. 

Hartford,  Co.nx. — Bids  are  wanted  July  19,  by  the  board,  for 
building  the  foundation  and  substructure  of  a  highway  bridge  over 
the  tracks  at  Albany  avenue.    Joseph  Buths  is  President. 

HoucHTox.  Mich. — A  contract  has  been  given  to  the  Wisconsin 
Bridge  &  Iron  Co.  at  its  bid  of  $70,922  for  building  a  drawbridge  over 
Portage  Lake  connecting  this  place  and  Hancock.  The  contract 
calls  for  the  completion  of  the  work  by  April  1  of  next  year. 

KxoxviLLE,  Texx. — A  contract  has  been  given  to  William  J 
Oliver  &  Co.,  of  Knoxville,  for  building  the  West  Clinch  avenue 
viaduct  to  cost  about  $75,000. 

LisTowEL,  OxT. — Bids  are  wanted  by  W.  E.  Dinning  for  build- 
ing steel  bridges  on  Main  and  Wallace  streets  300  ft.  long;  alsd  a 
steel  bridge  on  Elma  street  with  concrete  abutments. 

Mexomixee,  Wis. — Separate  bids  are  wanted  July  15,  by  the  city 
authorities,  for  the  substructure  and  the  superstructure  of  a  bridge 
to  be  built  over  the  Red  Cedar  river.    F.  W.  Rowe  is  City  Clerk. 

Moxtezuma,  Ga. — Bids  are  wanted  July  20.  by  the  Atlanta. 
Birmingham  &  Atlantic,  for  approximately  9,000  yds.  of  concrete 
arches,  piers  and  abutments,  to  be  built  along  its  road  between  this 
place  and  the  Chattahoochee  river,  about  eight  miles  west  of  La- 
grange. Separate  bids  will  also  be  received  for  approximately  2.500,- 
000  ft.  B.  M.,  of  trestling,  to  be  built  between  Paschal.  Ga.,  and  Chatta- 
hoochee River.    Alex.  Bonnyman,  Ch.  Engr..  at  Oglethorpe,  Ga. 

Napoxee,  Neb. — Bids  are  wanted  July  24  by  John  Parker,  County 
Clerk,  for  building  a  two  span  steel  bridge  over  the  Republican  river. 

Passaic.  N.  J. — The  second  set  of  bids  recently  opened  by  the 
bridge  committee  for  building  the  drawbridge  over  the  river  at  the 
toot  of  Gregory  street  were  for  a  structure  with  wooden  and  for  a 
structure  with  creosoted  pavement,  as  follows:  Owego  Bridge  Co.. 
$64,500.  $69,500;  F.  M.  Stillman,  $66,500,  $70,300;  Canton  Bridge  Co.. 
$65,000,  ?70,300:  Dean,  Schwiers  &  Sutton  Co.,  $74,950,  $78,000;  F. 
R.  Long  Co.,  $66,912,  $71,400;  West  Virginia  Bridge  &  Construction 
Co.,  $73,500,  $75,000;  New  Jersey  Bridge  Co.,  $69,300. 

Pollasky,  C.u:. — Bids  will  be  asked  about  July  17  by  the  Board 
of  Supervisors  of  Fresno  County  for  putting  up  a  Pratt  truss  steel 
bridge  785  ft.  long  over  the  San  Joaquin  river  for  the  joint  account 
of  Fresno  and  Madera  Counties,  at  a  cost  of  about  $30,000.  Scott 
McKay,  of  Fresno,  is  County  Surveyor. 

Tysox'.s  Mill.  Pa. — Bids  will  soon  be  asked  by  the  County  Com- 
missioners for  building  a  steel  bridge  on  stone  abutments  at  this 
place. 

Virginia  City,  Mont. — Bids  are  wanted  September  8,  by  the 
Board  of  County  Commissioners  of  Madison  County  for  building 
two  steel  bridges  over  the  Big  Hold  river  at  the  Pennington  bridge 
site  seven  miles  from  Twin  Bridges. 

West    Newton.    P.k. — The    County    Commissioners    have    given 
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a  contract  to  the  Penn  Bridge  Co.,  o£  Beaver  Falls,  Pa.,  at  $67,885,  Ja.me.s  Bav. — D.  D.  Mann  is  quoted  as  saying  that  work  will  be 

for  building  the  steel  bridge  over  the  Youghiogheny   river  at  this     commenced  almost  immediately  on  a  branch  from  Toronto  northeast 
place.  to  Ottawa,  about  175  miles. 

"^^^  Lorain    &    Asiila.nd. — Under    this    name    a    charter    has    been 

granted  to  associates  of  Joseph  Ramsey,  Jr.,  in  Ohio,  to  build  a  line 
to  connect  together  the  line.s  of  the  Jjittle  Kanawha  syndicate  to 
reach  coal  in  West  Virginia  in  case  the  Vanderbilt  interests  do  not 
take  over  the  holdings  of  the  syndicate. 


RAILROAD  CONSTRUCTION. 


New  incorporations,  Surveys,  Etc. 
Alabama  Roaus. — A  railroad  is  projected  to  be  built  from  Dot- 
han,  Ala.,  south  to  St.  Andrews  Bay,  Fla.,  on  the  gulf  coast,  a  dis- 
tance of  about  100  miles.  The  project  is  said  to  be  backed  by  the 
Enterprise  Lumber  Co.,  of  Atlanta,  Ga.,  of  which  H.  M.  Steele  is 
President. 

Alba.nv  &  NouTHEK.N. — This  company,  which  operates  a  road 
from  Cordele,  Ga.,  southwest  to  Albany,  a  distance  of  35  miles,  has 
decided  to  extend  its  road  from  the  latter  place  in  a  southwesterly 
direction  through  Dougherty,  Baker  and  Decatur  counties  in  Geor- 
gia, passing  through  Colquitt,  in  Miller  County,  and  thence  through 
Marianna,  in  Jackson  County,  Fla.,  west  to  Pensacola,  a  total  dis- 
tance of  about  225  miles. 

Barberton,  W^vnswoKTH  &  Western, — A  meeting  of  the  direc- 
tors of  this  road  is  to  be  held  to  complete  arrangements  for  at  once 
building  the  road  from  Barberton,  in  Summit  County,  Ohio,  west  to 
the  Medina  County  line,  a  distance  of  five  miles. 

Canadian  Northern. — Work  has  been  commenced  on  the  cut-off 
from  Vatsar  west  to  Ridgeville,  Man.,  about  70  miles,  to  make  a 
direct  line  between  the  wheat  district  and  the  lake  ports.  By  this 
line  the  distance  will  be  shortened  about  25  miles. 

Canadian  Pacuic. — Announcement  has  been  made  that  this 
company,  which  recently  bought  the  Esquimau  &  Nanaimo,  will  at 
once  make  surveys  for  extending  the  line  to  the  north  end  of  Van- 
couver Island. 

Surveys  have  been  completed  and  bids  will  soon  be  asked  by 
this  company  for  the  construction  of  the  new  line  east  and  west  of 
Saskatoon,  N.  W.  T.  The  eastern  extension  of  this  line  will  connect 
with  the  Pheasant  Hills  branch,  which  at  present  is  almost  ready 
for  operation  as  far  as  Strassburgh,  about  90  miles  from  Saskatoon. 
Work  is  progressing  slowly  on  the  second  sections  of  the  new  lines 
east  from  Wetaskiwin  and  Lacombe,  N.  W.  T.  The  first  section  on 
these  branches,  which  are  each  25  miles  long,  will  be  ready  for  oper- 
ation this  fall,  but  the  second  sections  will  not  be  ready  until  next 
spring. 

This  company  will  at  once  commence  the  construction  of  a 
branch  line  north  of  Winnipeg  to  shorten  the  route  from  the  wheat 
fields  to  the  lake  ports.  The  new  line  will  cross  the  Red  River  at 
St.  Andrews,  15  miles  north  of  Winnipeg,  where  a  double  track  steel 
bridge  will  be  built.  It  is  expected  that  this  line  will  be  built  this 
summer  so  as  to  be  ready  to  carry  the  fall  crops  and  obviate  conges- 
tion at  Winnipeg. 

Colorado,  Wyoming  &  Idaho. — This  company,  which  is  capital- 
ized at  $10,000.  and  which  some  time  ago  obtained  a  charter  in 
Wyoming,  has  recently  been  granted  a  charter  in  Idaho.  The  road 
is  projected  to  run  from  Denver,  Colo.,  northwest  to  Laramie,  Wyo., 
and  thence  west  to  St.  Anthony  and  Boise,  Idaho,  a  distance  of  about 
750  miles.  W.  R.  West,  of  Laramie,  Wyo.;  J.  Underwood,  of  Chicago, 
111.;  F.  H.  Stuart,  of  Boston,  Mass.;  J.  S.  Christian,  of  Danville,  111., 
and  others  are  interested.     (See  Construction  Record.) 

Denver  &  Rio  Grande.^ — Track  laying  has  been  begun  on  the 
first  18  miles  of  the  Durango-Farmington  extension  of  this  road. 

Denver,  Enid  &  Gulf. — This  road  has  been  extended  from  Cold- 
water,  Okla.  T.,  west  to  Nashville,  eight  miles.  The  proposed  route 
extends  to  Hays,  Kan.,  170  miles. 

Fayette  &  Favetteville. — Under  this  name  a  company  has  been 
incorporated  in  West  Virginia  to  build  a  railroad  from  Fayette 
southwest,  crossing  the  New  river,  to  Fayetteville,  a  distance  of 
about  five  miles. 

Fox  River  Valley. — The  City  Council  of  Manitowoc,  Wis.,  has 
passed  an  ordinance  granting  a  35-year  franchise  to  this  company, 
which  will  build  a  bridge  to  cost  about  $50,000  at  this  place  on  its 
proposed  interurban  road  from  Sheboygan  north  to  Manitowoc  and 
thence  northwest  to  Kaukauna,  a  distance  of  about  60  miles. 

Georgia,  Florida  &  Alabama. — Work  has  been  begun  by  this 
company  on  an  extension  from  Havana,  Fla.,  southwest  to  Quincy, 
on  the  Seaboard  Air  Line,  a  distance  of  about  12  miles. 

Illinois  Central. — Contracts  have  been  let  by  this  company  for 
double  track  work  between  Atoka  and  Millington.  Tenn.,  about  13 
miles.  The  old  roadbed  will  be  abandoned  almost  the  entire  distance 
between  these  two  points  and  the  station  at  Tipton,  Tenn.,  will  be 
moved  west  one  mile.  When  the  contract  is  completed  the  Illinois 
Central  will  have  a  double  track  between  Chicago  and  Memphis 
with  the  exception  of  12  miles  between  Woodstock  and  Memphis. 
This  is  to  be  concluded  by  building  a  belt  line  west  of  the  city  from 
Woodstock,  running  to  Nonconnah  yards,  south  of  Memphis. 


Mena  &  Southeastern. — A  charter  has  been  granted  this  com- 
pany in  Arkansas  with  a  capital  of  $400,000  to  build  a  railroad 
from  Mena,  in  Polk  County,  on  the  Kansas  City  Southern,  east  to 
Black  Spring.s,  in  Montgomery  County,  a  distance  of  about  40  miles. 
Survey  has  been  completed  and  construction  work  will  begin  at 
once.  C.  C.  Goodman,  C.  A.  Smith,  J,  H.  Hamilton  and  others,  of 
Mena,  Ark.,  and  J.  H.  Foster  and  V.  R.  Andrews,  of  Kansas  City,  are 
interested.     This  is  probably  a  project  of  the  Kansas  City  Southern. 

Me.xican  Central. — An  officer  writes  that  about  six  miles  of 
grading  on  the  extension  from  Tuxpan  to  Colima  have  been  com- 
pleted; also  one  tunnel.  No  track  has  as  yet  been  laid.  The  work 
is  heavy,  with  a  maximum  grade  of  2  per  cent,  and  9-deg.  curves. 
There  will  be  11  bridges  and  12  tunnels.  Hampson  &  Smith  are  the 
contractors. 

Muskogee  &  Texas. — A  charter  has  been  granted  this  company 
in  Oklahoma,  with  a  capital  of  $4,000,000,  to  build  a  railroad  from 
Cushing,  Okla.  T.,  east  through  Payne  County  and  the  Creek  nation 
to  Muskogee,  thence  south  through  the  Choctaw  nation  to  Honey 
Grove,  in  Fannin  County,  Texas,  a  distance  of  250  miles.  The  in- 
corporators are:  Horace  Speed  and  Thomas  J.  Low,  of  Guthrie;  W. 
Eaton,  H.  G.  Baker  and  N.  R.  Maskell,  of  Muskogee. 

Norfolk  &  Western. — The  Tug  Fork  branch  of  the  Pocahontas 
division  has  been  extended  from  Garey,  in  McDowell  County,  W.  Va., 
a  distance  of  eight  miles. 

Oconee  County. — Application  has  been  made  by  a  company 
under  this  name  in  South  Carolina  with  a  capital  of  $200,000  to 
build  a  railroad  from  Westminster,  S.  C,  on  the  Southern,  south  to 
Fair  Play,  a  distance  of  12  miles.  The  incorporators  include:  W. 
P.  Anderson  and  William  Bibb,  of  Westminster:  A.  W.  Shelor,  of 
Walhalla;  J.  J.  Halley  and  L.  A.  Edwards,  of  Oak  way;  J.  R.  Heller, 
of  Fair  Play;  J.  W.  Shirley,  of  Townville,  and  others. 

Peoria,  Pekin  &  Southeastern. — Incorporation  has  been  asked 
by  a  company  under  this  name  in  Illinois,  with  a  capital  of  $100,000 
to  build  a  railroad  from  Pekin  south  through  Tazewell,  Mason, 
Menard,  Sangamon,  Christian  and  Montgomery  counties  to  Ramsey, 
in  Fayette  County,  about  130  miles,  where  connection  will  be  made 
with  the  Toledo,  St.  Louis  &  Western.  Connection  will  be  made  at 
the  northern  end  with  the  Chicago  &  North-Western,  giving  the  lat- 
ter road  a  connection  to  the  south.  It  is  proposed  to  enter  Peoria 
over  the  Terminal  Company's  tracks  from  Pekin.  The  principal  of- 
fice will  be  in  Peoria.  The  incorporators  and  first  board  of  direct- 
ors include:  Guy  Talbott,  Robert  P.  Jack,  W.  T.  Irwin  and  E.  A. 
Borrill,  of  Peoria;  P.  L.  Saltonstall,  of  Boston,  Mass.,  and  W.  H. 
Trumbull,  of  Salem,  Mass. 

Pinet  RrvER  &  Paint  Creek. — Announcement  has  been  made 
that  a  new  railroad  will  be  built  by  the  MacDonald  Colliery  Co. 
from  Beckley.  in  Raleigh  County,  W.  Va.,  north  to  a  point  near  the 
mouth  of  Mossy  creek,  in  Fayette  County,  connecting  with  the  Deep- 
water  Railroad. 

Saginaw  &  SouTinvESTERN. — Incorporation  has  been  granted  a 
company  under  this  name  in  Michigan,  with  a  capital  of  $50,000,  to 
build  a  railroad  from  Saginaw  southwest  via  St.  Charles,  Chesaning 
and  Elsie  to  St.  John's,  about  50  miles,  where  connection  will  be 
made  with  the  Lansing  &  Suburban.  The  directors  include:  A.  S. 
Courtright,  of  Lansing;  W.  G.  Emerick,  W.  S.  Linton,  E.  P.  Waldron 
and  C.  E.  Linton,  of  Saginaw.  The  offices  of  the  company  will  be 
at  Saginaw. 

St.  Ij)uis,  Iron  Mountain  &  Southern. — Announcement  has  been 
made  that  the  new  White  River  division  of  this  road,  from  Newport, 
Ark.,  northwest  to  Carthage.  Mo.,  about  200  miles,  has  been  prac- 
tically completed  and  that  trains  are  being  run.  Through  trafl3c  will 
be  established  within  60  days.  A  further  shortening  of  this  line 
will  be  made  when  the  branch  from  Newport  southeast  to  Wynne, 
about  38  miles,  is  completed.     This  work  will  be  commenced  at  once. 

St.  Maurice  Valley. — A  bill  has  been  passed  by  the  railway 
committee  of  the  Canadian  Parliament  authorizing  the  building  of 
a  railroad  from  Three  Rivers,  Que.,  to  a  point  on  the  line  of  the  pro- 
posed eastern  division  of  the  Grand  Trunk  Pacific. 

Sangamon  Valley. — Incorporated  in  Illinois  to  build  a  railroad 
from  Decatur  west  to  Quincy  about  150  miles;  also  branches  from 
the  proposed  route  at  Spring-field  and  Petersburg.  G.  M.  Skelly,  J. 
E.  Melick.  J.  S.  Sutton,  C.  F.  Morrow,  of  Springfield,  and  others  are 
interested. 
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Sa.n  Peuko,  Los  Angkles  &  Salt  Lake. — Preliminary  arrange- 
ments have  been  completed  between  this  company  and  the  Nevada- 
Utah  Mining  Co.  for  the  construction  of  a  branch  line  by  the  former 
from  Caliente,  Nev.,  north  to  Pioche,  a  distance  of  30  miles,  opening 
up  a  mining  district  which  once  was  a  famous  Nevada  bonanza 
camp.  The  entire  distance  between  Pioche  and  Caliente  was  graded 
for  a  proposed  narrow-gage  road  some  years  ago  so  that  now  little 
needs  to  be  done  but  lay  the  track. 

Shamokkn  &  EuGEWooD  (Electkic). — Plans  have  been  completed 
by  New  York,  Philadelphia  and  local  capitalists,  including  M.  H. 
Kulp,  to  rebuild  the  electric  road  from  this  place  northwest  to  Sun- 
bury,  a  distance  of  about  12  miles,  at  an  estimated  cost  of  $1,500,000. 

SoMEESET  Railway. — An  officer  writes  that  this  company  has 
about  four  miles  of  grading  completed  on  its  proposed  road  from 
Deadwater,  Somerset  County,  Me.,  through  Mayfield  and  the  town- 
ships of  West  Moxie  and  Squaretown  to  Indian  Pond,  where  a  cross- 
ing is  made  over  the  Kennebeck  river,  thence  north  to  a  junction 
with  the  Canadian  Pacific  at  some  point  in  Asqueth,  and  thence 
north  about  six  miles  to  Birchpoint,  in  Tomhegan,  a  total  distance 
of  41  miles.  The  general  contract  has  been  given  to  J.  G.  White  & 
Co.,  of  New  York  City,  and  other  contracts  have  been  let  for  track 
laying  and  bridge  work.  Track  laying  will  be  commenced  this  fall 
and,  it  Is  expected,  will  be  finished  early  next  spring.  The  work 
is  light,  the  maximum  grade  being  1  per  cent.  There  will  be 
four  steel  bridges. 

Stone  Canyon. — Incorporation  has  been  granted  this  company 
in  California,  with  a  capital  of  $300,000,  to  build  a  railroad  from 
San  Miguel  on  the  Southern  Pacific,  north  through  San  Luis  Obispo 
and  Monterey  counties  to  Nelson  Creek,  a  distance  of  21  miles.  The 
directors  include;  J.  A.  Chanslor,  W.  A.  Sloan,  W.  G.  Stafford,  I.  W. 
Hellman  and  E.  W.  Mason. 

Tennessee  Centkal. — This  company  has  changed  the  plans  tor 
its  northern  extension  and  will  probably  build  a  line  from  Clarks- 
ville,  Tenn.,  up  the  Cumberland  River  to  the  Ohio  River,  as  well  as 
extend  the  Hopkinsville  line  to  Paducah. 


RAILROAD  CORPORATION  NEWS. 


Atchison.  Topkka  &  Sante  Fe. — Pfaelzer  &  Company,  of  New  York, 
are  offering  at  par  $1,000,000  Eastern  Oklahoma  division  first 
mortgage  gold  4  per  cent,  bonds  of  1928.  These  are  part  of  an 
authorized  issue  of  $10,000,000,  of  which  $6,128,000  are  outstand- 
ing. 

Buffalo  Railway  (Electric). — Kean,  Van  Cortlandt  &  Co.,  of  New 
York,  are  offering  at  114  $1,000,000  first  mortgage  5  per  cent,  gold 
bonds  of  1931  of  this  company,  part  of  an  authorized  issue  of 
$5,000,000;  all  of  which  is  outstanding,  except  $293,500  reserved 
to  retire  a  prior  lien  maturing  in  1912. 

Cincinnati,  Hamilton  &  Dayton. — Mason,  Lewis  &  Co.  have  recent- 
ly offered  at  95  a  block  of  $1,250,000  4  per  cent,  refunding  50- 
year  bonds  of  1954.  These  are  part  of  an  authorized  issue  of 
$25,000,000.  Of  this  issue  $15,023,000  are  reserved  for  refunding 
the  same  amount  of  prior  lien  bonds,  $2,595,000  of  which  ma- 
ture this  year  and  $2,728,000  in  1911.  Subject  to  the  underlying 
liens  the  refunding  bonds  are  a  direct  mortgage  on  about  1,000 
miles  of  railroad  and  on  $11,000,000  common  stock  of  the  Pere 
Marquette.  The  refunding  bonds  themselves  underlie  the  issue 
of  $50,000,000  4  per  cent.  50-year  general  mortgage  bonds  author- 
ized in  January. 

Detroit,  Toledo  &  Irontox. — Rudolf  Kleybolte  &  Co.,  of  New  York, 
Chicago  and  Cincinnati,  are  offering  at  99  a  block  of  $5,500,000 
of  the  5  per  cent,  three  and  a  half  year  collateral  notes  matur- 
ing Dec.  1,  1908.  redeemable  at  102 Vi.  The  total  authorized 
issue  is  $7,000,000.  The  $5,500,000  were  issued  as  described  In 
the  Railroad  Gazette  of  June  30  to  pay  for  stock  of  the  Ann 
Arbor  Railroad.  In  connection  with  this  purchase,  the  general 
traflSc  manager  of  the  Detroit,   Toledo  &  Ironton  says; 

"The  acquisition  of  a  controlling  interest  in  the  stock  of 
the  Ann  Arbor  gives  the  Detroit,  Toledo  &  Ironton  a  continuous 
line  from  Ironton.  Ohio,  and  (by  car  ferry)  from  Ashland,  Ky., 
on  the  Ohio  river,  to  Frankfort,  Michigan,  on  Lake  Michigan, 
and  thence  by  car  ferries  to  Manistique  and  other  ports,  a  total 
mileage  of  726  miles.  From  the  Jackson  and  Wellston  district 
in  Ohio  and  from  the  West  Virginia  coal  fields  a  large  busi- 
ness is  available  which  has  not  heretofore  been  handled  on  ac- 
count of  want  of  equipment.  The  new  equipment  recently 
bought  will  enable  the  roads  to  handle  this  additional  business. 
The  car  ferries  make  possible  close  traffic  connections  with  the 
Wisconsin  Central,  Chicago,  Milwaukee  &  St.  Paul,  and  Chicago 
&  North-Western." 


the  year  ended  June  30,  1904.     These  figures  cover  5,088  miles 
of  the  5,888  miles  of  the  Great  Northern  system. 

Hocking  Valley. — It  is  announced  that  by  an  arrangement  with  J.  P. 
Morgan  &  Company,  the  first  mortgage  7  per  cent,  sinking  fund 
bonds  of  the  Columbus  &  Toledo,  maturing  August  1,  will  be 
extended  until  August  1,  1955,  with  interest  at  the  rate  of  4  per 
cent.  J.  P.  Morgan  &  Co.  will  buy  at  par  and  interest,  less  dis- 
count at  the  rate  of  3  per  cent,  per  annum,  any  of  the  Columbus 
&  Toledo  bonds  which  the  holders  may  prefer  to  sell  rather  than 
to  extend. 

MiLLEN  &  Southwestern. — F.  J.  Lisman  &  Co.,  of  New  York,  are  of- 
fering at  100  a  block  of  $100,000  of  the  first  mortgage  5  per  cent, 
bonds  of  1955  of  this  company.  These  are  part  of  an  author- 
ized issue  of  $800,000.  The  road  is  53  miles  long  and  runs  from 
Millen,  Ga.,  to  Vidalia. 

New  Orleans  Terminal. — Harvey  Fisk  &  Sons,  of  New  York,  are 
offering  at  95  a  block  of  $1,000,000  first  mortgage  4  per  cent.  50- 
year  gold  bonds  of  1953.  These  are  part  of  an  authorized  issue  of 
$15,000,000,  of  which  $7,000,000  have  already  been  issued.  The 
bonds  are  guaranteed  jointly  and  severally  by  the  Southern  and 
the  St.  Louis  &  San  Francisco.  The  President  of  the  company 
states  that  five  squares  of  land  in  New  Orleans  have  been  ac- 
quired at  a  cost  of  about  $1,500,000.  This  gives  a  frontage  on  the 
main  street  of  New  Orleans  of  248  ft.  On  this  property  plans 
are  now  being  made  for  building  a  passenger  station  and  con- 
struction is  expected  to  be  begun  this  fall.  In  addition  to  the 
four  freight  houses  originally  built,  three  new  freight  houses 
are  now  being  built. 

New  York  Central  &  Hudson  River. — The  New  York  Central  & 
Hudson  River  and  the  Lake  Shore  &  Michigan  Southern 
are  reported  to  have  bought  about  SOO  acres  of  land  be- 
tween Gardenville.  N.  Y.,  and  Depew,  near  Buffalo,  which  is  to 
be  used  for  freight  terminals.  This  acquisition  will  permit  the 
construction  of  a  short  cut-off  between  the  two  roads  outside  of 
the  city  of  Buffalo. 

Placerville  &  Lake  Tahoe. — This  company  has  made  a  mortgage  to 
the  California  Title  &  Trust  Company,  of  San  Francisco,  as  trus- 
tee, to  secure  $1,000,000  bonds. 

St.  Louis.  Iron  Mountain  &  Southern. — The  stockholders  of  the  Iron 
Moutnain  Car  Trust  Association  have  authorized  an  increase  in 
the  capital  stock  from  $6,000,000  to  $10,000,000.  Of  the  new  capi- 
tal it  is  proposed  to  issue  about  $2,000,000  to  pay  for  new  freight 
cars  and  other  equipment  recently  ordered.  The  remaining 
$2,000,000  is  to  be  reserved  for  future  requirements.  The  Asso- 
ciation was  organized  in  ISSO  to  buy  equipment  for  the  St.  Louis 
Iron  Mountain  &  Southern,  and  the  capital  originally  was  $3, 
000,000.  This  was  not  long  ago  raised  to  $6,000,000.  At  present 
the  Iron  Mountain  Car  Trust  certificates  outstanding  amount 
to  $5,983,000. 

St.  Louis,  Rocky  Mountain  &  Pacific  Compa.ny. — This  is  a  new  com- 
pany which  has  been  organized  to  build  a  railroad  120  miles  long 
from  Des  Moines,  N.  M.,  on  the  Colorado  &  Southern,  west  to 
Raton,  and  thence  southwest  through  Koehler  on  the  Dawson 
Railroad,  Cimmaron,  and  the  Cimarron  Canyon  to  the  mining 
district  near  Elizabethtown,  Colfax  County.  The  company  owns 
outright,  or  has  mining  rights  on  503,700  acres  of  coal  lands,  or 
about  SOO  square  miles.  It  is  to  issue  first  mortgage  50-year  5 
per  cent,  gold  bonds  secured  by  (1)  all  the  coal  property,  (2) 
$3,500,000  of  the  first  mortgage  bonds  of  the  St.  Louis,  Rocky 
Mountain  &  Pacific  Railroad  Company  and  (3)  $3,500,000  of  the 
railroad  company's  stock.  The  authorized  issue  of  the  St.  Louis. 
Rocky  Mountain  &  Pacific  Company's  mortgage  bonds  is  $15,000,- 
000.  Of  this  $3,000,000  is  to  be  issued  to  acquire  the  coal  proper- 
ties; $500,000  to  develop  them,  aud  $3,500,000  to  build  the  rail- 
road and  put  it  in  operation.  Fisk  &  Robinson,  of  New  York, 
are  at  the  head  of  the  syndicate  which  is  financing  the  company. 

Southern  Pacific. — The  stockholders  will  vote  on  August  28  on  a 
plan  to  increase  the  capital  stock  of  the  Southern  Pacific  Rail- 
road to  $160,000,000.  Of  this  amount  $128,307,960  is  to  be  isued 
to  finally  consolidate  the  Southern  Pacific  Railroad  of  California, 
the  Southern  Pacific  Railroad  of  Arizona,  and  the  Southern 
Pacific  Railroad  of  New  Mexico  into  the  Southern  Pacific  Rail- 
road. 

Spokane  Intern  vtional.- — This  projected  road  from  Spokane,  Wash., 
to  a  connection  in  British  Columbia  with  the  Canadian  Pacific 
is  capitalized  at  $4,000,000  common  stock.  There  are  also  $4,- 
000.000  first  mortgage  50-year  5  per  cent,  gold  bonds  of  1955. 
Contracts  are  reported  to  have  been  let  for  building  the  140 
miles  of  road. 


Great   Northern. — For  the  year   pnded   June    30   the    approximate  Western  Maryland. — This  company  is  now  issuing  regular  reports 

gross   earnings   of  the   St.   Paul.   Minneapolis  &   Manitoba    (in-  of  earnings.     For  the  nine  months  ended  March  31  gross  earn- 

cluding  the   Eastern  Railway   of   Minnesota)    and   the   Montana  ings    were   S2,S54.246   against   $2,686,405   in   1904.     Net  earnings 

Central,  were  $43,994,035.     This  is  an  increase  of  $3,031,837  over  were  $1,054,397  against  $957,921  in  1904. 
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On  June  29  the  Twentieth  Century  Limited  was  run  from  Toledo 
to  Elkhart,  133  miles,  in  1  hr.  52V2  min.,  equal  to  70.93  miles  an 
hour. 

The  schedules  of  the  IShour  New  York-Chicago  trains  of  the 
Pennsylvania  have  been  slightly  changed,  but  without  altering  the 
time  through.  The  change  was  made  principally  to  accommodate 
the  dining  car  department. 

It  is  announced  that  the  merchants  of  Chicago  who  have  been 
asking  the  Illinois  State  Railroad  Commission  to  reduce  freight  rates 
have  withdrawn  their  petition,  the  railroads  having  agreed  to  make 
reductions,  from  Chicago  to  the  principal  points  in  the  state,  aver- 
aging 32  per  cent. 

The  officers  of  the  Voluntary  Relief  Department  of  the  South- 
west System  of  the  Pennsylvania  Lines  West  of  Pittsburg  recently 
elected  for  the  ensuing  year  are;  Division  1,  Charles  D.  Alex- 
ander; Division  2,  John  Haley;  Division  3,  Geo.  M.  McManigal; 
Division  4,  Wm.  J.  Merrick;  Division  5,  Matthew  J.  Purcell;  Divi- 
sion 6,  Edward  \V.  Alexander;  Division  7,  Theo.  H.  Haberkorn; 
Division  8,  Wm.  T.  Brown. 

In  the  Georgia  Legislature  a  bill  has  been  introduced  by  Mr. 
Parker,  of  Appling  County,  to  make  it  a  misdemeanor  for  any  rail- 
road to  carry  passengers  on  the  Sabbath  for  less  than  the  regular 
fare;  or,  in  other  words,  it  is  proposed  to  forbid  cheap  excursions 
on  that  day.  A  railroad  officer,  interviewed  on  the  subject,  says  that 
such  a  law  would  not  cause  great  sorrow  on  the  part  of  the  railroads, 
for  they  have  become  somewhat  tired  of  Sunday  excursions,  believ- 
ing that  they  do  not  increase  the  total  income  from  passenger  traffic. 

The  General  Superintendent  of  Transportation  of  the  Baltimore 
&  Ohio  has  prepared  an  elaborate  map  of  the  lines  of  the  company, 
and  of  connecting  lines,  to  enable  superintendents  to  quickly  decide 
what  route  Should  be  selected  for  detouring  trains  when  a  main 
line  is  obstructed.  With  the  map  are  recorded  all  necessary  data 
concerning  the  limitations  of  the  roundabout  lines,  as  regards  the 
weights  that  the  track  and  bridges  will  sustain,  and  the  other  con- 
ditions necessary  to  be  taken  into  account  in  sending  a  train  out  of 
its  ordinary  path. 

The  Kentucky  Railroad  Commission  holds  that  under  the  con- 
stitution of  that  state  the  express  companies  are  common  carriers 
as  well  as  the  railroad  corporations,  and  that  it  is  within  the  prov- 
ince of  the  commission  to  regulate  the  rates  where  charges  are 
made  that  the  rates  are  exorbitant.  The  case  arose  when  the  city 
of  Shelbyvllle  levied  a  license  tax  of  $25  a  year  upon  the  Adams 
and  Southern  express  companies,  and  they  retaliated  by  adding  one 
cent  to  the  charge  on  each  package  in  and  out  of  town  at  certain 
times  during  the  year. 

Complaints  have  been  filed  with  the  Interstate  Commerce  Com- 
mission by  the  National  Wholesale  Lumber  Dealers'  Association 
against  the  roads  east  of  the  Mississippi  river,  charging  that  the 
railroads  discriminate  against  lumber  interests  in  that  an  allow- 
ance for  racking  on  gondola  or  flat  cars  given  to  shippers  of  other 
commodities  is  denied  to  shippers  of  lumber.  It  is  claimed  by  the 
Lumber  Association  that  the  same  character  of  rack  is  used  for  the 
shipment  of  lumber  that  is  used  for  the  shipment  of  many  other 
commodities  and  that  lumber  shippers  should  receive  the  same 
allowance. 

The  special  train  which  was  run  over  the  Pittsburg,  Fort  Wayne 
&  Chicago  from  Chicago  to  Pittsburg  on  June  8  preparatory  to  the 
establishment  of  the  18-hour  schedules,  traversed  the  distance  from 
Clarke  Junction  to  Fort  Wayne,  125  miles,  in  101  minutes.  This  is 
equal  to  74.25  miles  an  hour,  or  4.25  miles  an  hour  higher  than 
the  rate  made  by  the  Lake  Shore  special  trains,  of  June  12  and 
13,  over  the  133  miles  between  Elkhart  and  Toledo.  The  Pennsyl- 
vania run  was  made  by  Atlantic  type  engine  7,167,  Class  E2a.  The 
weight  of  the  train  was  140  tons,  or  about  35  tons  less  than  that 
of  the  Lake  Shore  train.  The  engines  of  the  two  roads  are  pretty 
nearly  alike  as  regards  power.  Their  principal  dimensions  were 
given  in  the  Railroad  Gazette  of  June  30,  In  connection  with  the 
record  of  the  Lake  Shore  train. 

On  July  15  the  eastbound  18-hour  train  on  the  Pennsylvania 
met  with  an  accident  near  Port  Royal,  Pa.,  which  narrowly  escaped 
being  a  very  serious  one.  According  to  press  despatches  the  engi- 
neer of  a  westbound  freight  train  near  Port  Royal  made  too  vio- 
lent an  application  of  his  air,  with  the  result  that  a  car  buckled 
and  was  thrown  over  on  the  track  on  which  the  eastbound  18-hour 
train  was  running.  An  attempt  was  made  to  flag  trains  In  front 
and  in  the  rear  of  the  wreck,  but  the  break  occurred  almost  sim- 


ultaneously with  the  arrival  of  the  fast  train,  which  hit  the  wrecked 
car  and  threw  it  from  the  track  without  sustaining  injuiiy.  The 
engineer  of  the  fast  train  jumped  from  his  engine  and  was  hurt. 
No  one  else  was  injured,  and  the  passengers,  who  were  in  their 
berths  at  the  time,  are  said  not  to  have  known  that  there  had  been 
an  accident  until  afterwards. 

The  Italian  government  announced  only  on  June  15  the  organ- 
ization with  which  it  was  to  begin  the  working  of  the  railroads 
of  the  country  July  1.  The  head  of  this  organization  Is  a  Gen- 
eral Manager  (Bianchi),  supported  by  an  Executive  Council  of 
six  other  members,  of  whom  one  has  been  chief  inspector  of  the 
treasury  department,  and  another  (Luiggl)  is  an  eminent  engineer, 
known  best  for  a  great  naval  harbor  which  he  designed  for  Argen- 
tina in  competition  with  English,  French  and  German  engineers, 
and  which  was  built  under  his  direction  at  Bahia  Blanca.  The 
direct  operation  of  the  lines  will  be  managed  from  eight  offices,  one 
each  in  Turin,  Milan,  Genoa,  Venice,  Florence,  Rome,  Naples  and 
Palermo.  As  there  are  just  about  10,000  miles  of  railroad  in  the 
country,  including  some  short  lines  not  owned  by  the  state,  this 
gives  about  1,200  miles,  on  the  average,  to  each  superintendency. 
each  of  which  will  have  its  own  secretary,  accounting  office,  chief 
of  transportation  and  traffic,  train  movement  and  stores  depart- 
ment, and  department  of  road  police  and  maintenance. 

A  Train  Order   Holder  for  Engine  Cabs. 
An  order  holder  for  the  use  of  engineers  and   conductors  has 
been  patented  by  L.  C.  Gibbs,  of  Marceline,  Mo.,  and  the  accompany- 
ing illustration  shows  its  application  in  the  cab  of  a  locomotive  on 
the  Santa  Fe.     Train  orders  when  received  are  usually  crumpled  up. 


Train  Order  Holder  Mounted  in  Cab. 

and  crowded  into  the  pocket  along  with  other  orders,  and  when 
necessary  to  refer  to  them,  sometimes  half  a  dozen  orders  will  be 
taken  out  and  unfolded  before  the  right  one  is  found.  The  device 
consists  of  four  steel  frames  which  rest  in  grooves  in  the  bottom 
plate.  A  folding  glass  slide  slips  in  at  the  top  of  the  frame  and 
between  the  glass  leaves  is  a  sheet  of  cardboard.  The  slide  is  lifted 
from  the  frame,  the  order  Is  inserted,  and  the  slide  is  slipped  back. 
The  order  is  held  securely,  and  in  plain  view  of  the  trainmen.  The 
grooves  keep  the  frames  from  swinging,  but  by  lifting  them  a  quarter 
of  an  inch  they  can  be  swung  around  in  any  direction,  or  folded  up 
entirely.  The  order  holder  may  be  attached  to  any  engin^  without 
changing  the  cab. 

Language  of  the  International  Railway  Congress. 

Following  the  entrance  of  the  German  Government  into  the  In- 
ternational Railway  Congress,  a  statement  has  bean  made  to  settle 
misapprehension  on  that  point,  that  the  official  language  ofthe  Con- 
gress will  remain  French,  as  heretofore.  But  German  will  hereafter 
be  placed  in  the  same  status  as  English,  and  it  is  expected  that  the 
proceedings  of  the  last  session  and  future  bulletins  as  well  will  in 
future  be  printed  in  this  additional  language. 

"Record  Discipline"  on  the  L.  &  N. 

Discipline  without  suspension  has  now  been  in  force  on  the 
Louisville  &  Nashville  since  1895.  The  officers  of  the  company  ex- 
press marked  satisfaction  with  the  Brown  plan,  and  this  notwith- 
standing the  fact  that  on  the  southern  lines  of  the  company  there 
are  a  large  number  of  colored  employees.  Each  year  a  statement 
Is  made  up  showing  the  number  of  reprimands  and  demerits,  etc., 
and  the  amount  of  wages  saved  to  the  employees  by  not  suspending 
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them.  For  the  last  fiscal  year  this  statement  shows:  Number  of 
employees  subject  to  the  s.vstem,  7,243;  number  of  suspensions  (book 
suspensions,  not  actual  suspensions),  3,162;  wages  saved  to  em- 
ployees, $126,127;  number  of  reprimands,  244;  discharges  on  account 
of  accumulated  bad  record.  5;  discharges  for  other  causes,  709;  sus- 
pensions cancelled,  773;   credit  marks  given,  19. 

'The   Wellman-Seaver-Morgan  Air  Compressor. 

The  accompanying  illustration.  Fig.  1,  shows  the  cylinder  and 
valve  arrangement  for  air  compressors,  adopted  by  the  Wellman- 
Seaver-Morgan  Company,  Cleveland.  This  design  is  especially 
adapted  to  high-speed  work  and  embodies  a  principle  developed  sev- 
eral years  ago  in  South  Africa  by  Mr.  F.  E.  Norton,  of  the  above 
mentioned  company.  The  particular  compressor  shown  herewith 
has  a  capacity  of  4,000  cu.  ft.  of  free  air  per  minute  compressed  to 
75  lbs.  gage  pressure.  There  are  two  air  cylinders,  the  intake  cylin- 
der being  40  in.  x  60  in.,  and  the  high-pressure  cylinder  being  25V2 
in.  X  60  in.     The  air  cylinders  are  water  jacketed. 

The  general  purpose  of  this  design  is  to  completely  separate  the 
positive  closing  of  the  discharge  from  its  automatic  opening.     This 
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Fig.  1 — Details  of  Air  Cylinder — Wellman-Seaver-Morgan   Compressor. 

is  accomplished  by  dividing  the  discharge  valve  into  two  parts,  one 
of  which  is  positive  and  a  part  of  the  mechanical  inlet  valve  (S). 
The  discharge  valve  (5)  is  automatic,  being  controlled  by  a  differ- 
ential piston  (P)  operated  by  air  pressure.  The  inlet  (S)  also  posi- 
tively controls  the  opening  to  the  discharge  valve  (D),  the  opening 
being  timed  to  take  place  near  the  beginning  of  the  compression 
stroke. 

The  theoretical  card.  Fig.  2,  shows  the  events  of  the  stroke. 
At  (a)  the  valve  (S)  begins  to  open  the  inlet  passage  to  the  cylinder, 
air  heing  drawn  into  the  cylinder  up  to  the  end  of  the  stroke  at 
(b),  at  which  latter  point  the  inlet  is  closed  by  the  return  of  the 
valve.     As  the  piston  moves  toward  the  right,  the  valve   (S)    con- 


Fig.  2 — Air  Cylinder  Card — Wellman-Seaver-Morgan  Compressor. 

tinues  to  rotate  towards  the  left.  At  the  pointy  marked  (c)  on  the' 
diagram,  the  cylinder  is  brought  in  connection  -with  the  passage 
leading  to  the  discharge  valve  (D).  The  discharge  valve  does  not 
open  until  a  point  (d)  is  reached,  the  opening  pressure  being  made 
a  little  less  than  the  discharge  pressure  by  the  proportions  of  the 
differential  piston  (P),  which  controls  valve  (D).  This  arrange- 
ment overcomes  any  tendency  of  the  air  pressure  in  the  cylinder 
to  exceed  the  discharge  pressure.  The  outlet  valve  (D)  remains 
open  during  the  entire  discharge  period  and  only  commences  to 
close  on  the  return  stroke  of  the  main  piston.  In  other  words,  the 
valve  (D)  closes  during  the  period  represented  by  the  line  (e  a  b) 
on  the  diagram.  The  time  required  for  the  opening  and  closing  of 
the  discharge  valve  is  thus  extended  from  about  one-quarter  of  a 
stroke,  with  the  usual  poppet  valve,  to  about  XH  strokes  with  the 


improved  valve.  This  feature  permits  high  speed.  There  are  no 
springs,  hooks  or  complicated  devices,  and  all  parts,  with  the  ex- 
ception of  the  valves,  are  outside  the  cylinder.  In  case  of  water 
accumulating  in  the  cylinders  or  operating  pot,  the  valve  (D)  lifts 
from  its  seat  so  as  to  relieve  the  excessive  pressure. 

The  inlet  area  of  the  compressor  is  proportioned  so  that  the  loss 
of  pressure  in  the  cylinder  at  the  end  of  the  inlet  stroke  is  less  than 
two  ounces  per  square  inch.  This  design  also  reduces  the  clearance 
to  less  than  1  per  cent.,  and  the  weight  of  air  discharged  per  stroke 
is  over  92  per  cent,  of  the  weight  corresponding  to  the  piston  dis- 
placement.    The  inlet  valve  (3)  is  driven  by  a  heavy  eccentric. 

A  New  Automatic  Signal. 
One  of  the  common  occurrences  in  the  office  of  a  technical 
journal  is  the  visit  of  the  inventor  who  calls  on  the  editor  to  show- 
some  device  that  he  has  re-invented,  some  device  that  the  caller 
has  laboriously  and  innocently  worked  out  when  he  could  have 
found  the  whole  thing  in  the  files  of  the  patent  office  records  of 
10,  20  or  40  years  past.  The  latest  re-inventor,  an  Ohio  genius, 
did  not  call  on  the  Railroad  Gazette;  but  he  has  achieved  publicity 
without  the  trouble  of  a  journey  to  New 
York.  Like  inventors  in  other  lines,  he 
got  his  principle  all  right  but  made  a  mis- 
take in  a  detail — the  thickness  of  his  rope. 
The  story,  as  told  In  the  Seio  York 
Tribune,  the  soberest  paper  in  New  York, 
is  as  follows: 

Cincinnati,  July  14. — The  inventive  ge- 
nius of  a  night  operator  on  the  Cincinnati. 
Hamilton  &  Dayton  this  morning  aroused 
and  frightened  the  residents  of  Hartwell. 
almost  wrecked  his  station,  offended  an 
engineer  and  resulted  in  a  10-day  vaca- 
tion for  the  operator.  For  three  hours 
after  midnight  there  are  no  trains  and  the 
operators  along  the  line  try  to  get  in  a 
little  sleep.  The  great  anxiety  is  to  wake 
up  in  time  to  give  the  morning  flyer  the 
"block."  Failure  to  do  this  would  mean 
suspension.  The  Hartwell  operator  strung 
a  rope  between  two  telegraph  poles,  many 
yards  below  the  station,  extending  them 
over  spools  to  his  desk.  On  these  he  hung 
a  coal  bucket  loaded  with  rocks.  He  fig- 
ured that  the  train  would  cut  the  rope  and 
the  rocks  fall  with  a  din. 

This  morning  the  rope  used  was  too 
heavy  to  be  cut.  The  bucket  of  rocks  was 
jerked  out  of  the  operator's  window,  tak- 
ing sash  and  all.  It  then  swung  into  a 
residence,  crashing  the  glass  in  a  door,  and 
took  up  its  clattering  way  down  the  ties. 
Half  the  town  was  awakened  in  a  fright. 
The  engineer  pulled  up  after  eight  miles 
of  the  din,  and  finding  a  can  tied  to  his  pet,  "210,"  made  a  loud  and 
long  complaint.     .     .     . 

The  28-Hour  Cattle-Carrying   Law. 
"Don't  tell  me/'  said  a  Missouri  Pacific  brakeman,  "about  those 
fast  Pennsylvania  passenger  runs.     We  were  making  a  stock  run  into 
Omaha  and  we  had  to  stop  and  back  up  to  let  the  cattle  catch  their 
breath." — Kansas  City  Star. 

That  fabulous  speed  is  a  result,  no  doubt,  of  the  excited  efforts  now 
being  made  to  stave  off  conviction  under  those  1.200  suits  which  the 
Government  has  brought  to  punish  the  railroads  for  keeping  cattle 
in  the  cars  beyond  the  lawful  number  of  hours. 

Law-Breaking. 

■When  our  railroads  are  accused  of  violating  the  Interstate  Com- 
merce or  anti-trust  laws  they  profess  the  strongest  desire  to  obey 
all  reasonable  regulations.  Either  they  have  obeyed  the  law  so  far 
as  they  knew  how,  and  violations  have  been  accidental,  or  the  law 
has  been  one  impossible  to  obey  and  do  business,  so  they  have  been 
forced  to  reluctant  lawbreaking  for  sheer  self-preservation.  Yet  the 
chances  are  that  these  same  persons  will  be  found  violating  other 
laws  with  equal  readiness,  but  without  any  such  excuse.  Just  now 
the  Department  of  Agriculture  has  entered  upon  a  campaign  to  make 
the  great  railroads  treat  cattle  humanely.  The  law  is  specific,  per- 
fectly easy  to  live  up  to  and  has  been  on  the  statute  book  since  1873. 
There  can  be  no  reason  for  disobeying  it,  at  least  habitually,  ex- 
cept the  saving  of  a  little  time,  trouble  and  expense.  The  railroads 
might  he  expected  uniformly  to  arrange  their  schedules  for  cattle 
trains  so  as  to  comply  with  the  law  and  equip  feeding  yards  within 
28  hours  of  one  another.  So  far  have  they  been  from  doing  this, 
however,  that  the  Department  of  Agriculture  has  prepared  papers 
in  twelve  hundred  suits  against  the  cattle  carrying  roads  of  the  West 
for  failure  to  observe  the  28  hour  law. 

Now,  the  railroad  managers  responsible  for  this  long  career  of 
]a^-breaklng  ^nd  cruelty  doubtless  consider  themselves  good  citizens. 
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Probably  some  of  them  are  members  of  societies  for  the  preven- 
tion of  cruelty  to  animals.  But  so  little  has  their  sense  of  personal 
responsibility  for  corporate  acts  guided  them  that  they  have,  through 
their  agents,  inflicted  suffering  which  they  would  recoil  from  in- 
flicting with  their  own  hands.     .     .     .     — A'ew  York  Tribune. 

Traffic  Held  Up  by  the  Jaguar. 
A  press  clipping  from  Colorado  Springs.  Colo.,  dated  July  17, 
says  that  four  passenger  trains  on  the  Colorado  Midland  Railroad 
were  held  at  Tunnel  ino.  ti,  two  miles  west  of  Manitou.  by  a  South 
American  jaguar,  which  fook  possession  of  the  line.  The  jaguar 
was  traveling  on  a  circus  train.  The  roof  of  the  tunnel  knocked 
the  top  off  his  cage  aui;!  he  disembarked,  and  held  the  pass  for  some 
time. 

Electrically  Operated   Whistle. 

An  electrically-operated  whistle  is  shown  in  the  accompanying 
cross-se'ctional  engraving.  It  is  intended  chiefly  for  large  shops  or 
other  plants  where  it  is  desirable  to  have  a  signal  or  an  alarm 
whistle  operative  from  remote  points.  The  device  is  simple,  its 
action  being  apparent  from  the  drawing.  The  plunger  of  the  sole- 
noid actuates  the  lever,  which  opens  the  small  pilot  valve,  admitting 
pressure  to  the  expansion  chamber  above.  This  equalizes  the  pres- 
sure on  the  under  side  of  the  main  valve,  and  further  motion  of 
the  lever  opens  the  main  valve,  permitting  the  fluid  to  pass.  Spring 
pressure  reseats  the  pilot  valve  and  raises  the  solenoid  plunger 
when  the  current  is  cut  off.  The  solenoid  may  be  wound  for  any 
voltage  of  either  direct  or  alternating  current,  a  "rectifier"  being 
needed  in  the  latter  case.  The  valve  may  be  used  also  on  water. 
air  or  steam  lines  for  other  purposes  than  whistles,  and  is  made  for 
any  pressure  up  to  200  lbs.     It  is  made  in  two  sizes,  the  smaller 
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operating  whistles  up  to  3  in.  diameter  and  the  larger  up  to  6  in. 
diameter. 

The  Pennsylvania  Railroad  is  using  these  whistles  for  fire 
alarm  purposes.  The  Detroit  Iron  &  Steel  Company  uses  one  to 
enable  the  power  station  engineman  to  signal  the  plant  electrician 
whenever  the  switchboard  indicates  trouble.  The  Lodge  &  Shipley 
Machine  Tool  Co..  Cincinnati,  uses  one  for  a  signal  and  also  in 
connection  with  the  private  telephone  exchange  in  the  plant.  The 
whistle  is  made  and  sold  by  the  Churcher  Electric  &  Mfg.  Co., 
Cincinnati,  Ohio. 

Relation  Between  Freight  Rates  and  Tariffs. 
One  of  the  leaders  of  the  German  Liberal  party,  in  the  national 
legislature,  spoke  at  the  International  Economic  Conference  recentl.v 
held  at  Berlin  on  the  subject  of  freight  rates  and  their  influence 
on  tariff  and  trade  policy.  He  held  that  freight  rates  should  not 
conflict  with  nor  impede  the  commercial  policy  of  the  home  country. 
For  instance,  high  rates  on  imported  goods  and  low  rates  on  ex- 
ported products  favor  the  foimation  of  trusts,  as  is  shown  by  the 
workings  of  the  German  coal  trust.  By  such  an  arrangement  raw 
materials  or  partly  finished  products  are  sold  to  foreign  competi- 
tors  at  a  much  lower  rate  than  to  home  consumers,  to  the  serious 
injury  of  domestic  manufacturers.  The  speaker  also  held  that  com- 
mercial treatie.s  should  guarantee  the  "most  favored"  treatment  in 
regard  to  freight  rates  on  goods  of  either  of  the  contracting  coun- 
tries, so  that  the  shipper  in  one  country  should  have  to  pay  no 
higher  freight  rates  on  his  consignments  carried  in  a  foreign  coun- 
try than  the  native  shipper  of  the  foreign  country  pays,  and  that 
international  through  freight  rates  should  be  fixed  from  stations  in 
one  country  to  points  in  the  other.     The  United  States  Consul  Gen- 


eral at  Frankfort,  Germany,  declares  that  the  proposition  of  most 
favored  freight  rates  is  an  extremely  important  one  and  should  be 
embodied  in  every  future  commercial  treaty  made  by  the  United 
States  with  foreign  powers.  It  this  is  done  United  States  exports 
will  not  be  discriminated  against  by  differential  freight  charges  when 
carried  on  the  railroads,  rivers,  or  canals  of  foreign  countries. 

Accidents  in  the  First  Quarter  of  1905. 

The  Interstate  Commerce  Commission  has  issued  accident  bul- 
letin No.  15.  giving  an  account  of  railroad  accidents  in  the  United 
States  during  the  months  of  January,  February  and  March.  ia05. 
This  shows  that  during  that  quarter  there  were  2S  passengers  and 
204  employees  killed  and  1,651  passengers  and  2.0(52  employees  in- 
jured in  train  accidents,  making  in  all  232  persons  killed  and  3,713 
injured.  Other  accidents  to  passengers  and  employees,  not  the  re- 
sult of  collisions  or  derailments,  bring  the  total  number  of  casual- 
ties up  to  15.306  (909  killed  and  14.397  injured).  There  is  a  de- 
crease of  42  in  the  total  number  of  persons  killed  as  compared  with 
the  quarter  ending  Dec.  31,  1904.  The  total  number  of  collisions 
and  derailments  was  3,108  (1.787  collisions  and  1,321  derailments), 
of  which  284  collisions  and  177  derailments  affected  passenger 
trains.  The  damage  to  cars,  engines,  and  roadway  by  these  acci- 
dents amounted  to  $2,449,248.  There  is  an  increase  of  27  in  the 
number  of  collisions  and  of  131  in  the  number  of  derailments  as 
compared  with  the  last  preceding  quarter.  The  total  number  of 
employees  reported  killed  in  coupling  and  uncoupling  cars  during 
this  quarter  was  62.  being  a  decrease  of  nine  as  compared  with 
those  reported  killed  in  the  last  preceding  bulletin.  The  table  show- 
ing the  details  of  accidents  to  employees  in  coupling  and  uncoupling 
cars  has  been  changed  and  amplified  so  as  to  show  more  clearly  the 
circumstances  under  which  the  injuries  occurred. 

Freight  and  Express  cwi  Chicago  Elevated. 
The  Chicago  City   Council   has  granted   the   Metropolitan   West 
Side  Elevated  the  right  for  ten  years  to  carry  freight  and  express. 
New  Turbine  Steamer. 
The  Fore  River  Ship  Building  Company  is  to  build  a  6,000-ton 
turbine   freight   and   passenger   steamship    for   the   New    York   and 
New  Orleans  service  of  the  Morgan  line  (Southern  Pacific). 

Potatoes  in   Aroostook  County. 
The  Bangor  &  Aroostook  Railroad  has  completed  its  shipment 
of  potatoes  from  the  1904  crop  in  Aroostook  County,  with  a  total 
of  6,693.612  bushels  as  against  a  total  of  5.341,735  bushels  last  year 
from  the  1903  crop,  which  was  the  largest  on  record. 

Manufacturing   and    Business. 
Charles  H.  Burgess,  son  of  the  late  L.  C.  Burgess,  of  the  Chicago 
Railway  Equipment  Co.,  has  been  appointed  Sales  Agent  of  the  Hol- 
land Co.,  77  Jackson  boulevard,  Chicago. 

The  Los  Angeles  (Cal.)  office  of  the  Westinghouse  Electric  & 
Mfg.  Company,  which  has  heretofore  been  in  the  Trust  Building, 
has  been  removed  to  No.  527  South  Main  street. 

The  San  Pedro,  Los  Angeles  &  Salt  Lake  Railroad,  the  new  line 
from  Salt  Lake  City  to  Los  Angeles,  has  just  opened  an  office  in  the 
Railway  Exchange  at  290  Broadway.  New  York  City.  This  will  be 
in  cliarge  of  M.  de  Brabant.  General  Agent,  and  will  be  the  eastern 
htadquarters  for  freight  and  passenger  business. 

The  N.  L.  Hayden  Mfg.  Co..  Columbus.  Ohio,  has  been  given  an 
order  by  the  Baltimore  &  Ohio  for  488  Hayden  4-in.  all-brass  pop 
safety  valves  for  the  244  locomotives  being  built  for  that  road  by 
the  American  Locomotive  Co.  This  is  said  to  be  the  largest  order 
of  this  sort  ever  given  in  this  or  any  other  country. 

Mr.  J.  J.  Casey  has  i-esigned  as  Superintendent  of  the  works 
of  the  Haskell  &  Barker  Car  Company.  Michigan  City.  Ind..  which 
position  he  had  held  for  over  nine  years.  Mr.  Case.v  was  in  the 
railroad  and  car  building  business  for  over  40  years,  during  which 
time  he  is  said  to  have  been  'out  of  employment  only  two  weeks. 

A.  H.  Whiteside,  manager  of  the  Allis-Chalmers  Company's  dis- 
trict office  at  Atlanta,  Ga.,  has  been  transferred  to  the  Philadel- 
phia district  office,  where  he  succeeds  as  manager.  W.  A.  Wood, 
resigned.  M.  W.  Thomas  has  been  appointed  manager  of  the  Chal- 
mers Company's  district  office  at  Atlanta,  Ga..  and  W.  .1.  Buckley 
has  been  appointed  manager  of  the  company's  di.strict  office  at  St. 
Louis.  H.  P.  Hill,  whom  he  succeeds,  goes  to  the  Salt  Lake  City 
district  office,  where  he  will  devote  himself  to  his  specialty,  the 
electrical  features  of  the  company's  business. 

During  the  six  months  ending  June  30,  1905.  the  Westinghouse 
Machine  Company,  exclusive  builders  of  the  Westinghouse-Parsons 
type,  have  contracted  for  no  less  than  82,000  kilowatts  in  turbo- 
generating  machinery,  averaging  nearly  1.175  k.w.  capacity  per  tur- 
bine unit.  These  machines  range  in  size  from  200  k.w.  to  7.500 
k.w.  The  latter  will  be  the  largest  turbines  in  the  world,  and  three 
units  of  this  size  are  under  contract  for  Greater  New  York  railway 
and  lighting  power  stations.  In  the  distribution  of  these  machines 
among  the  various  industries,  the  electric  railway  has  claimed 
the  largest  number  of  machines,  averaging  1,496  k.w.  in  capacity; 
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next  in  order,  industrial  plants,  averaging  571  k.w.  capacity,  and 
light  aiid  power  plants,  averaging  l,o2a  k.w.  capacity,  in  the  order 
ot  loUl  capacity,  rauway  p^auts  have  required  3!S,you  k.w.,  lighting 
plants  26,3U0,  industrial  12,00U,  miscellaneous  4,800. 

In  connection  with  the  twenty-fourth  annual  convention  of  the 
American  Street  Railway  Association,  to  be  held  at  Philadelphia, 
Sept.  25  to  oU,  the  American  street  Railway  Manufacturers'  Associa- 
tion, through  George  Keegan,  its  Secretary,  announces  that  the 
south  pavilion  of  lue  l^hiladelphia  Museums,  together  with  another 
large  building,  have  been  secured  as  exhibition  halls.  These  build- 
ings together  will  furnish  about  75,000  sq.  ft.  of  floor  space.  There 
are  also  to  be  two  railroad  tracks  of  a  total  length  of  1,000  ft. 
for  outdoor  exhibits.  Space  for  exhibition  purposes  is  restricted 
to  members,  who  on  payment  of  the  annual  membership  fee  of  ?35 
will  have  the  privilege  of  floor  space  at  the  exhibition. 

The  work  of  reinforcement  of  the  Poughkeepsie  bridge  made 
necessary  by  the  contemplated  increase  in  the  weight  and  amount 
of  trafBc  by  the  New  York,  New  Haven  &  Hartford  Railroad,  is 
soon  to  be  started.  The  American  Bridge  Company,  of  New  York, 
has  been  awarded  the  contract  for  the  complete  work  on  the  metallic 
structure.  Operations  at  the  bridge  site  will  be  started  in  a  short 
time  and  it  is  expected  that  the  strengthening  will  be  completed 
within  Ifi  to  IS  mouths.  The  entire  work,  which  will  involve  an 
expenditure  in  the  vicinity  of  $1,500,000.  will  be  under  the  immediate 
supervision  of  Mace  MouUon,  Consulting  Engineer,  150  Nassau  street. 
New  York,  retained  by  the  railroad  company  to  investigate  the 
strength  and  prepare  plans  for  the  reinforcement. 

Iron  and  Steel. 

The  Colorado  &  Southern  is  negotiating  with  the  Colorado  Fuel 
&  Iron  Company  for  6.000  tons'  of  80-lb.  rails. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  and  the  Lake 
Shore  &  Michigan  Southern  recently  placed  orders  for  rails  aggre- 
gating about  23,000  tons,  of  which  15.000  tons  will  be  furnished  by 
the  Carnegie  Company,  and  S.SOO  tons  by  the  Lackawanna  Steel 
Company. 

The  Kansas  City  Southern,  it  is  reported,  has  placed  an  order 
for  12.000  tons  of  rails  with  the  Republic  Steel  &  Iron  Company, 
which  recently  started  its  mills  at  Y'oungstowu.  Ohio.  The  daily 
output  is  1,000  tons.  The  latter  company  is  reported  to  have  booked 
orders  for  about  25,000  tons. 

Announcement  is  made  by  the  Pittsburg  Steel  Foundry  that  it 
has  organized  a  company  to  make  steel  castings,  to  be  called  the 
Pittsburg  Equipment  Company.  Stewart  Johnston,  President  of  the 
Pittsburg  Steel  Foundry,  will  be  the  President  of  the  company,  and 
0.  S.  PuUiam.  General  Manager. 


intendent  to  the  Western  division,  and  in  January,  1901,  was  ap- 
pointed Superintendent  of  the  Colorado  division  of  the  Santa  Fe, 
including  a  joint  line  with  the  Colorado  &  Southern,  with  head- 
quarters at  fueblo,  Colorado.  In  April,  1903,  he  was  again  trans- 
ferred, this  lime  to  the  Missouri  division,  with  headquarters  at 
Marceiine,  Missouri,  from  which  post  he  was  promoted  directly  to 
be  General  Superintendent  of  the  Western  Grand  Division. 

— Mr.  H.  Cleveland  Seattle,  President  of  the  Blue  Ridge  Rail- 
way, died  at  his  home  in  Greenville,  S.  C,  on  July  15,  after  an  ill- 
ness of  several  weeks. 

— Mr.  William  W.  Buffum,  for  14  years  Superintendent  ot  the 
Lake  Shore  &  Michigan  Southern,  died  pecently  at  his  home  in 
Buffalo  at  the  age  of  G3. 
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— Mr.  Rolla  Jabish  Parker,  who  was  recently  promoted  from 
Superintendent  of  the  Missouri  Division  to  be  General  Superin- 
tendent of  the  Western  Grand 
Division  of  the  Atchison, 
Topeka  *&  Santa  Fe,  was  born 
Jan.  27.  1857,  at  Roscoe,  Min- 
nesota, and  was  educated  at 
the  Shattuck  School  at  Fari- 
bault, Minnesota.  His  first 
railroad  work  was  in  1872  as 
brakeman  on  the  Chicago, 
Milwaukee  &  St.  Paul.  After 
two  years  as  brakeman  he 
went  back  to  school  for  a 
year  and  in  July,  1875,  're- 
turned to  his  railroad  posi- 
tion. In  1877  he  was  maae 
conductor.  He  left  the  Chi- 
cago, Milwaukee  &  St.  Paul, 
in  ISSl,  to  go  to  the  North- 
ern Pacific  as  conductor  of 
lonstruction  train,  and  in 
iSS4,  he  was  conductor  and 
foreman  in  charge  of  con- 
struction on  the  Fargo  & 
Southern,  now  part  of  the 
Chicago.  Milwaukee  &  St.  Paul.  His  first  service  with  the  Santa 
Fe  was  in  1887,  when  he  went  to  that  road  in  a  position  similar 
to  that  held  by  him  on  the  Northern  Pacific.  He  was  promoted  in. 
1887  to  be  Division  Roadmaster,  and  in  1S93  to  be  General  Road- 
master  of  the  Eastern  division.  When  the  office  of  General  Road- 
master  was  abolished  his  title  was  changed  to  Division 
Roadmaster.  This  he  held  until  January,  1897,  when  he  was  ap- 
pointed Superintendent  of  the  Middle  Division,  with  headquarters 
at  Newton.  Kansas.     Three  years  later  he  was  transferred  as  Super- 
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Arkansas  Midlaiul. — J.  D.  Moore  has  been  appointed  Superintendent 
of  this  road  and  of  the  Brinkley,  Helena  &  Indian  Bay,  with 
headquarters  at  Helena,  Ark.,  succeeding  J.  B.  Johnson,  re- 
signed. 

Baltimore  cC-  Ohio. — P.  H.  Irwin,  Assistant  Chief  Engineer,  has  been 
appointed  Consulting  Engineer,  with  headquarters  at  Baltimore, 
succeeding  David  Lee,  deceased.  John  E.  Greiner,  Engineer 
ot  Bridges  and  Buildings,  has  been  appointed  Assistant  Chief 
Engineer,  with  headquarters  at  Baltimore,  succeeding  Mr.  Irwin. 

Brinkley,  Helena  tt  Indian  Bay. — See  Arkansas  Midland. 

California  Western  Railway  d  Navigation. — Frank  Trumbull,  Presi- 
dent of  the  Colorado  &  Southern,  has  been  elected  President 
ot  this  road  also. 

Canadian  Northern. — J.  R.  Cameron,  Assistant  Superintendent  of 
the  Kamsack  division,  has  been  appointed  Superintendent  of 
the  new  division  west  of  Humbolt,  Saskatchewan. 

Canadian  Pacific. — H.  H.  Abbott  has  been  appointed  General  Freight 
Agent,  with  headquarters  at  Calgary,  Alberta. 

Central  oi  Georgia. — G.  H.  Richter,  Chief  Clerk  of  the  law  depart- 
ment, has  been  eieeted  jissisiant  Secretary. 

Chicago  it  Alton. — C.  G.  Delo,  Division  Engineer  ot  the  Chicago 
Great  Western  at  Des  Moines,  has  been  appointed  Engineer  ot 
Maintenance  of  Way  of  the  Western  division,  with  headquarters 
at  Kansas  City,  Mo.  ^ 

Chicago,  Burlington  d  Quincy. — D.  0.  Ives,  General  Freight  Agent 
of  the  Lines  West  of  the  Missouri  River,  has  resigned. 

Cleveland,  Cincinnati,  Chicago  d  St.  Louis. — Charles  B.  Clark,  As- 
sistant Engineer,  has  been  appointed  Chief  Engineer  ot  Main- 
tenance of  Way  of  this  road  and  of  the  Peoria  &  Eastern. 

Arthur  S.  More,  Assistant  Engineer  of  the  Chicago  divi- 
sion, has  been  appointed  Engineer  of  Maintenance  of  Way  of 
the  Michigan  division,  with  headquarters  at  Wabash,  Ind. 

A.  L.  Kuehn,  Engineer  of  Maintenance  of  Way  at  Wabash, 
Ind.,  has  been  appointed  Chief  Assistant  Engineer,  in  charge 
of  Maintenance  oi  Way,  with  headquarters  at  Indianapolis. 

Coal  d-  Coke. — See  South  &  Western. 

Colorado  Springs  d  Cripple  Creek  District. — J.  H.  Waters,  President 
ot  the  Florence  &  Cripple  Creek  and  ot  the  Midland  Terminal, 
has  been  elected  General  Manager  of  this  road. 
See  Wabash. 

Conivay  Coast  d  Western. — James  H.  Chadbourn  has  been  elected 
President,  and  E.  P.  Schulken,  Secretary  and  Treasurer. 

Cripple  Creek  Central. — D.  C.  MacWatters,  General  Passenger  Agent 
of  the  Colorado  &  Southern,  and  of  the  Colorado  Springs  & 
Cripple  Creek  District  Railway,  has  been  appointed  General 
Passenger  Agent  of  the  Cripple  Creek  Central,  succeeding  J.  B. 
Wiggenhorn,  resigned.  F.  C.  Smith,  Superintendent  of  the 
Colorado  Springs  &  Cripple  Creek  District,  has  also  been  ap- 
pointed Superintendent  of  the  Cripple  Creek  Central.  W.  A. 
Matlock,  General  Freight  Agent  of  the  Cripple  Creek  Central, 
has  been  appointed  Traffic  Manager  ot  the  Cripple  Creek  Cen- 
tral and  of  the  Colorado  Springs  &  Cripple  Creek  District 
Railway. 

See  Colorado  Springs  &  Cripple  Creek  District. 

Delaivare,  Lackawanna  d  Western. — R.  P.  Schilling,  Master  Me- 
chanic at  Utica,  has  resigned,  these  shops  having  been  aban- 
doned. 

Denver  A  Rio  Grande. — W.  B.  Hall  has  been  appointed  General  Store- 
keeper, with  office  at  Denver,  Colo. 

The  jurisdiction  of  W.  E.  Miller.  Assistant  Superintendent 
of  the  First  and  Second  divisions,  has  been  extended  over  the 
Third  and  Fourth  divisions. 

El  Paso-Northeastern    System. — F.   L.   Careon,   Mastej   Mechanic  of 
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the  Gulf,  Colorado  &  Santa  Fe,  at  Cleburne,  Tex.,  has  been  ap- 
pointed Master  Mechanic  at  Aiamogordo,  N.  Mex. 

Grand  Trunic  Pacific. — Dennis  O'Brien,  Master  Mechanic  o£  the 
Grand  Trunk  at  foint  St.  Charles,  has  been  appointed  Assistant 
to  the  Vice-President  and  General  Manager,  with  headquarters 
at  Winnipeg. 

Great  Northern. — W.  Willerton,  Assistant  Division  Superintendent 
at  Spokane,  has  been  assigned  to  special  work  in  the  general 
office  at  St.  Paul.  George  E.  Johnson,  Chief  Clerk  to  the  As- 
sistant General  Superintendent,  has  been  temporarily  appointed 
Assistant  Division  Superintendent  at  Spokane,  Wash.,  succeed- 
ing Mr.  Willerton. 

Gulf  i6  Inter-State. — Louis  Featherstone,  Superintendent,  has  been 
appointed  Traffic  Manager.  Dee  Featherstone  has  been  ap- 
pointed Superintendent. 

Gulf,  Colorado  d  Santa  Fe. — C.  A.  Snyder,  General  Foreman  at  Gal- 
veston, Tex.,  has  been  appointed  Master  Mechanic,  with  head- 
quarters at  Cleburne,  Tex.,  succeeding  F.  L.  Carson,  resigned. 
Raymond  Bell  has  been  appointed  General  Foreman,  succeeding 
Mr.  Snyder.     See  El  Paso-Northeastern  System. 

Illinois  Central. — J.  F.  Merry,  Assistant  General  Passenger  Agent, 
has  been  appointed  General  Immigration  Agent  of  this  road  and 
of  the  Yazoo  &  Mississippi  Valley,  with  headquarters  at  Man- 
chester,  Iowa. 

Isthmian  Canal  Commission. — Arthur  M.  Burtt.  Assistant  Engineer 
and  Chief  Draftsman,  has  been  appointed  Supervising  Archi- 
tect, with  headquarters  at  Ancon,  Canal  Zone. 

Lake  Erie  <i  Western. — G.  P.  Smith,  Engineer  of  Maintenance  of 
Way  of  the  Indiana,  Illinois  &  Iowa,  at  Kankakee,  111.,  has  been 
appointed  Assistant  Chief  Engineer,  succeeding  G.  C.  Cleve- 
land.    See  Lake  Shore  &  Michigan  Southern. 

Lake  Shore  d  Michigan  Southern. — E.  A.  Handy,  Chief  Engineer, 
has  been  appointed  Assistant  General  Manager,  with  headquar- 
ters at  Cleveland,  Ohio.  Samuel  Rockwell,  Assistant  Chief 
Engineer,  has  been  appointed  Chief  Engineer,  succeeding  Mr. 
Handy.  G.  C.  Cleveland,  Assistant  Chief  Engineer  of  the  Lake 
Erie  &  Western,  has  been  appointed  Assistant  Chief  Engineer, 
succeeding  Mr.  Rockwell. 

Missouri,  Kansas  d  Texas. — John  Madden  has  been  appointed  Gen- 
eral Attorney,  succeeding  T.  N.  Sedgwick,  deceased. 

Missouri  Pacific. — E.  Fisher,  Engineer  of  Bridges  and  Buildings  of 
this  road  and  of  the  St.  Louis,  Iron  Mountain  &  Southern,  has 
resigned. 

yaiional  Transcontinental  Railway  Commission. — CoIIingwood 
Schreiber,  Deputy  Minister  of  Railways  and  Canals  of  Canada, 
has  been  appointed  Consulting  Engineer.  M.  J.  Butler,  Assist- 
ant Engineer,  has  been  appointed  Deputy  Minister  of  Railways, 
succeeding  Mr.  Schreiber. 

.Veic  Orleans  Terminal. — C.  H.  Fisk  has  been  appointed  Terminal 
Engineer,  succeeding  F.  G.  Jonah.  See  St.  Louis  &  San  Fran- 
cisco. 

Oregon   Railroad  d   Navigation. — J.    P.    O'Brien,   General   Manager, 
has  also  been  elected  Vice-President. 
See  Union  Pacific. 

Pennsylvania. — J.  P.  Heindell,  Assistant  Trainmaster  at  Olean,  has 
been  appointed  Superintendent  of  Docks  and  Terminals  at 
Buffalo. 

St.  Louis  d  San  Francisco. — F.  G.  Jonah,  Terminal  Engineer  of  the 
.    New  Orleans  Terminal  Company,  has  been  appointed  Assistant 
Engineer  in  charge  of  the  deep  water  terminals  at  Chalmette, 
with  headquarters  at  New  Orleans,  succeeding  E.  M.  Lisle,  re- 
signed. 

St.  Louis  Southwestern. — C.  H.  Seabrook,  General  Foreman  of  the 
Pine  Bluff  shops,  has  been  appointed  Master  Mechanic,  with 
headquarters  at  Pine  Bluff,  Ark. 

South  d  Western.— George  F.  Syme,  Resident  Engineer  of  the  Coal 
&  Coke  at  Delta,  W.  Va.,  has  been  appointed  Resident  Engineer 
at  Spruce  Pine,  N.  C. 

Union  Pacific. — Winslow  S.  Pierce  has  resigned  as  director  of  this 
road  and  also  of  the  Southern  Pacific,  the  Oregon  Short  Line 
aud  the  Oregon  Railroad  &  Navigation  Company. 

Tidewater. — The  general  offices  of  this  new  road  will  be  located  in 
Norfolk,  Va. 

Yazoo  &  Mississippi  Valley. — See  Illinois  Central. 

Wabash. — D.  0.  Ives,  General  Freight  Agent  of  the  Lines  West  of 
the  Missouri  River  of  the  Chicago.  Burlington  &  Quincy.  has 
been  appointed  Freight  Traffic  Manager,  succeeding  Milton 
Knight,  deceased. 


LOCOMOTIVE   BUILDING. 


The  Indiana  Harbor  is  reported  to  have  ordered  $2, .500,000  worth 
of  equipment. 

-The  Pennsylvania  Lines  West,  it  is  reported,  will  order  20  new 
locomotives,  10  consolidation  type  (2-8-0)  and  10  six-wheel  (0-6-0) 
switching  locomotives. 

The  Illinois  Central,  as  reported  in  our  issue  of  July  14,  has 
ordered  five  simple  Pacific  type  (4-0-2)  locomotives  from  the  Amer- 
ican Locomotive  Co.  These  locomotives  will  weigh  221,000  lbs., 
with  140.500  lbs.  on  the  drivers;  cylinders,  22i,i  in.  x  26  in.;  diam- 
eter of  drivers.  75  in.;  radial  stayed  boiler,  with  a  working  steam 
pressure  of  210  lbs.;  heating  surface,  3,379  sq.  ft.;  304  tubes,  2  In. 
in  diameter  and  20  ft.  long;  wide  firebox,  102%  in.  x  72%  in.;  grate 
area,  51  sq.  ft.;  tank  capacity,  7,000  gallons,  and  coal  capacity,  15 
tons. 


CAR   BUILDING. 


The  Grand  Trunk  has  ordered  1,000  box  cars  from  the  Canada 
Car  Co. 

The  Indiana  Harbor  is  reported  to  have  ordered  $2,500,000  worth 
of  equipment. 

The  Delaware  d  Hudson  expects  to  build  a  sample  coal  car,  pre- 
liminary to  building  several  hundred. 

The  Philadelphia  d  Reading  is  reported  to  have  ordered  1,000 
steel  hopper  cars  of  100,000  lbs.  capacity  from  the  Standard  Steel 
Car  Co. 

7'he  yew  York.  Ontario  d  Western  has  ordered  two  combination 
passenger  and  baggage  cars  from  the  American  Car  &  Foundry  Co., 
for  September  delivery. 

The  Panama  Canal  Commission  has  given  the  Middletown  (Pa.) 
Car  Works  a  trial  order  for  40-ton  King-Lawson  self-dumping  cars. 
If  the  cars  are  satisfactory,  500  more  will  be  ordered. 

The  Tideicater  Railroad  is  reported  to  have  ordered  250  self- 
clearing  hopper  cars  of  80,000  lbs.  capacity,  with  wooden  frames 
and  underframes,  and  250  steel  underframe  cars  of  100,000  lbs. 
capacity.     Part  of  these  are  for  the  Deepwater  Railroad. 

The  St.  Louis  d  O'Fallon  has  ordered  300  steel  gondola  cars  of 
100,000  lbs.  capacity  from  the  American  Car  &  Foundry  Co.  These 
cars  will  weigh  about  40.000  lbs.,  and  measure  41  ft.  9  In.  long.  9  ft. 
4%  in.  wide  and  4  ft.  high,  all  inside  measurements.  The  special 
equipment  includes:  Westinghouse  airbrakes  and  Miner  draft  rig- 
ging. 

The  Missouri,  Kansas  d  Texas,  as  reported  in  our  issue  of  June 
30,  has  ordered  1,750  box  cars  and  250  ventilated  box  cars,  both  of 
60,000  lbs.  capacity;  50  fiat  cars  of  80,000  lbs.  capacity;  155  Rodger 
convertible  ballast  cars  of  80,000  lbs.  capacity,  and  50  cabooses 
from  the  American  Car  &  Foundry  Co.,  for  September,  October  and 
November  delivery.  All  box  cars  will  measure  36  ft.  long,  8  ft.  6 
in.  wide,  and  S  ft.  high,  with  wooden  frames  and  underframes. 
The  flat  cars  will  measure  40  ft.  long,  9  ft.  3  in.  wide,  and  4  ft. 
1%  in.  high,  and  will  have  wooden  frames  and  underframing.  The 
ballast  cars  will  measure  22  ft.  long,  8  ft.  8  in.  wide  and  4  ft.  high. 
The  cabooses  will  measure  29  ft.  3%  in.  long,  8  ft.  3%  in.  wide, 
and  7  ft.  4  in.  high,  with  wooden  frames  and  underframes.  Dimen- 
sions are  all  inside  measurements.  The  special  equipment  for  all 
cars  will  include:  Diamond  "S"  brake'  shoes,  steel  axles.  American 
dust  guards.  Miner  tandem  draft  rigging.  M..  K.  &  T.  standard 
paint,  and  American  Car  &  Foundry  Co.'s  wheels.  The  ballast  cars 
will  have  Damascus  brake-beams,  Logan  couplers,  and  Common 
Sense  trucks.  The  box  cars,  flat  cars  and  cabooses  will  have  Na- 
tional Hollow  brake  beams.  Major  5  in.  x  7  in.  shank  couplers,  and 
American  cast-steel  trucks,  excepting  the  cabooses,  which  will  have 
M.,  K.  &  T,  standard  caboose  trucks. 


BRIDGE  BUILDING. 


Atlaxtic,  Mass. — The  New  York,  New  Haven  &  Hartford  is 
planning  to  build  a  four-track  steel  bridge  to  replace  the  present 
wooden  structure  over  the  Neponset  river  on  its  Plymouth  division 
between  this  place  and  Neponset. 

AvoxDALE,  La. — According  to  reports,  plans  are  being  made  for 
building  a  large  bridge  over  the  Mississippi  river  at  this  place, 
near  New  Orleans.  This  is  reported  to  be  a  project  of  the  Southern 
Pacific. 

Bedford,  N.  S. — The  Intercolonial  has  given  contracts  to  F.  A. 
Ronan  &  Co.,  of  Halifax,  for  building  the  substructure,  and  to  the 
Dominion  Bridge  Co.,  of  Montreal,  for  the  steel  superstructure  of 
a  bridge  285  ft.  long  to  carry  double  track  to  be  built  over  the  Sack- 
ville  river. 

CLEVELA^'D,  Ohio, — Petition  has  been  made  to  the  county  to  bear 
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a  share  of  the  cost  of  building  a  new  viaduct  connecting  Fleet  street, 
Harvard  street  and  Washington  Parli.  The  city  will  contribute 
about  $40,000,  property  owners  .f7,000,  and  the  county  will  be  aslied 
to  pay  an  add.itional  $25,000. 

D.WTON,  Ohio. — Bids  are  wanted  July  27,  by  T.  J.  Kauffman, 
County  Auditor,  for  the  substructure  and  the  steel  superstructure, 
consisting  of  two  spans  each  150  ft.  long,  with  16  ft.  roadway,  also 
approaches  of  a  bridge  to  be  built  over  Big  Twin  creek  between 
Montgomery  and  Preble  counties. 

Denver,  Colo. — Bids  are  wanted  July  29  by  T.  W.  Jaycox,  State 
Engineer,  for  building  a  steel  bridge  125  ft.  long  over  Purgatory 
Klver  at  Sopris,  in  Las  Animas  County. 

Elsiiba,  N.  Y. — The  Lake  Street  Bridge  Commission  which  re- 
cently opened  bids  for  the  new  Lake  street  bridge  has  decided  to 
give  the  contract  to  the  American  Bridge  Co.  at  $46,877,  the  work 
to  be  completed  by  November  1st  of  this  year,  and  is  asking  bids 
for  the  sale  of  the  metal  work  of  the  present  structure. 

Fort  Wayne,  Ind. — The  County  Commissioners  have  appro- 
priated $17,000  for  building  a  bridge  over  the  Maumee  river  in  Allen 
County.  • 

HouLT,  W.  Va. — The  Baltimore  &  Ohio,  it  is  said,  is  planning 
to  build  a  bridge  over  the  Monongahela  river  at  this  place. 

Iowa  Falls,  Iowa. — The  Des  Moines,  Iowa  Falls  &  Northern,  it 
is  reported,  will  build  a  bridge  over  the  Iowa  river,  to  cost  $40,000. 

La  Por.TE,  IXD. — Bids  are  wanted  July  24,  by  the  Board  of  Com- 
missioners for  putting  up  a  number  of  bridges  in  La  Porte  County. 
Charles  H.  Miller  is  Auditor. 

Lobain,  Ohio. — The  Lake  Shore  Electric  is  surveying  to  locate 
the  site  for  a  new  steel  bridge  over  the  Black  river  at  South  Lorain. 

Lowell,  Mich. — The  Council  has  decided  to  accept  the  proposi- 
tion of  the  Grand  Rapids  &  Ionia  Interurban  to  build  three  bridges 
over  Flat  river. 

Mi.xxEAPOLis,  Minx. — Plans  are  being  made  for  building  a  bridge 
over  the  tracks  at  University  avenue. 

Mo.NTKEAL,  Que. — Bids  are  being  asked  by  David  Seath,  Secre- 
tary of  the  Harbor  Commissioners  of  Montreal,  for  building  a  steel 
foot  bridge  on  Victoria  pier,  to  cost  about  $12,000. 

MoRius,  Man. — The  Canadian  Northern  Railroad  bridge  to  be 
built  over  the  river  at  this  place  will  be  800  ft.  long  and  cost  about 
$250,000. 

New  Brunswick,  N.  J. — Bids  are  wanted  July  26,  by  the  Board 
of  Chosen  Freeholders  for  putting  in  three  steel  spans  each  150  ft. 
long  at  the  Amboy  bridge  over  Raritan  river  in  Middlesex  county. 
A.  Fountain  is  Director. 

New  York,  N.  Y. — Plans  for  an  underground  terminal  at  the 
Delancey  street  end  of  the  Williamsburg  bridge  have  been  approved 
by  the  Board  of  Estimate,  and  the  Bridge  Department  instructed 
to  go  ahead  with  the  work.  The  plans  call  for  a  subway  terminal 
into  which  the  elevated  and  surface  cars  will  run  from  the  bridge, 
the  extension  of  the  present  plaza  200  ft.  along  the  block  bounded 
by  Suffolk,  Norfolk,  Broome  and  Delancey  streets  to  make  Delancey 
Etreet  from  Clinton  to  Norfolk  of  uniform  width.  The  plaza  so 
formed  to  Norfolk  street  is  to  be  closed  as  a  street  and  declared  a 
bridge  approach. 

PiTTsnuRO,  P.i. — The  Select  Council,  at  a  recent  meeting,  passed 
an  ordinance  providing  for  the  building  of  a  bridge  at  Washington 
avenue  and  Sedgewick  street  crossing  of  the  Pittsburg,  Fort  Wayne 
&  Chicago. 

The  Pittsburg  union  bridge  is  to  be  reconstructed  and  raised 
to  a  height  of  70  ft.  over  the  Allegheny  river.  The  bridge  is  now 
only  40  ft.  over  the  water  line.  The  change  has  been  ordered  by 
the  Secretary  of  Wf-r. 

Portland.  Me. — The  bids  recently  opened  for  building  the  bridge 
to  replace  the  Vaughans  bridge,  were  for  three  kinds  of  structures. 
The  lowest  bid  foi  a  structural  steel  bridge  was  that  of  the  Mount 
Vernon  Bridge  Company,  of  Columbus,  Ohio,  $333,000:  the  lowest 
for  a  pile  structure  with  a  steel  draw,  was  made  by  P.  E.  Lane,  of 
Atlantic  City.  N.  J.,  $135,000;  other  bids  were,  American  Bridge 
Company,  $370,000,  $372,500.  and  $376,700;  New  England  Structural 
Steel  Company,  of  Boston,  steel  bridge,  $450,000;  Boston  Bridge 
Works,  steel  bridge.  $480,000;  Augustus  Smith,  of  New  York,  various 
bids  ranging  from  $229,032,  to  $366,765;  Holbrook,  Cabot  &  Rob- 
erts, pile  bridge  with  steel  draw,  $253,000;  New  Jersey  Bridge  Com- 
pany, steel  bridge,  $339,555. 

PouGHKEEPSiE.  N.  Y. — The  New  York,  New  Haven  &  Hartford 
has  given  the  contract  for  building  the  Poughkeepsie  bridge  to  the 
American  Bridge  Co.,  mentioned  in  another  column.  The  order 
covers  15.000  tons  of  fabricated  steel. 


St.  Johns,  N.  B. — The  Canadian  Pacific  has  secured  a  control- 
ling interest  in  the  St.  John  Bridge  &  Railway  Extension  Co.  and 
will  shortly  begin  the  rebuilding  of  the  cantilever  bridge. 

Stockton,  Mo. — Bids  are  wanted  August  11  by  J.  H.  Butler, 
County  Clerk,  for  building  a  steel  bridge  about  ISO  tt.  long  in  Cedar 
County. 

Other  Structures. 

Austin,  Tex. — The  Houston  &  Texas  Central  is  building  with  its 
own  forces  a  10-stalI  brick  roundhouse. 

BiRiiiNGHA.M,  Ala. — The  Birmingham  Terminal  Co.  has  recently 
been  organized  to  build  a  union  passenger  station.  G.  B.  McCor- 
mack  is  President. 

Brooklyn,  N.  Y. — The  Brooklyn  Rapid  Transit  Co.  has  com- 
menced the  work  of  rebuilding  the  present  Union  Station  at  Fifth 
avenue  and  36th  street,  and  will  make  other  improvements,  includ- 
ing the  construction  of  a  four-track  station,  a  new  shop  building, 
inspection  pits  and  sheds  and  a  storage  yard,  at  a  cost  of  about 
$250,000. 

Champaign,  III. — The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  is  putting  up  with  its  own  forces  a  brick  station  with  slate 
roof,  one  storv  high,  32  ft.  x  103  ft.,  to  cost  $10,000,  at  this  place, 
on  its  Peoria  &  Eastern  division. 

Chikasha.  Ind.  T. — The  Chicago,  Rock  Island  &  Pacific,  it  is 
said,  will  make  improvements  at  a  cost  of  $65,000,  the  principal 
part  of  which  will  be  used  to  put  up  a  new  station  which  will  also 
hold  the  division  offices. 

Iowa  Palls,  Iowa. — The  Des  Moines,  Iowa  Falls  &  Northern 
will,  it  is  said,  put  up  a  new  passenger  station. 

Knoxville,  Tenn. — Work  has  been  commenced  by  the  Louis- 
ville &  Nashville  on  large  repair  shops  near  this  city,  to  cost  about 

$100,000. 

Las  Vegas,  Nev. — The  San  Pedro,  Los  Angeles  &  Salt  Lake  is 
planning  to  put  up  a  passenger  station. 

Long  Island  City,  N.  Y. — The  Long  Island  Railroad  is  planning 
to  build  five  stations,  at  Lawrence,  at  Locust  Valley  and  Sayville, 
on  which  work  is  to  be  started  at  once,  and  at  Cedarhurst  and  Hew- 
letts,  at  a  total  cost  of  about  $90,000. 

Mansfield,  Ohio. — The  Pennsylvania  will  build  a  roundhouse 
at  this  place. 

Nashville,  Tenn. — The  roundhouse  of  the  Louisville  &  Nash- 
ville was  totally  destroyed  by  fire  July  6.  Seven  locomotives  were 
also  destroyed,  and  live  others  badly  damaged,  causing  a  loss  of 
$150,000. 

Newark,  N.  J. — The  Central  of  New  Jersey  is  making  plans  for 
putting  up  a  combined  freight  station  and  warehouse,  to  cost  over 
$500,000. 

New  York,  N.  Y. — The  New  York  Central  &  Hudson  River  has 
filed  plans  for  putting  up  three  new  brick  stations  in  the  Bronx  at 
an  aggregate  cost  of  $125,000. 

San  Francisco.  Cal. — The  Atchison,  Topeka  &  Santa  Fe  is  said 
to  be  making  plans  to  put  up  freight  sheds  at  China  Basin,  which 
will  be  among  the  largest  in  the  country.  The  plan  is  to  have  the 
piers  and  wharves  so  connected  that  freight  may  be  transferred  to 
overland  trains. 

Santa  Makia,  C.\l. — The  Pacific  Coast  Railway  is  planning  to 
put  up  a  large  passenger  station. 

Sioux  City,  Iowa. — The  Chicago.  St.  Paul,  Minneapolis  &  Omaha 
has  given  a  contract  to  G.  S.  Lounsburry,  of  Duluth.  at  about  $50,000 
to  put  up  a  25  stall  roundhouse  near  this  place. 

Springfield.  Ohio. — Negotiations  are  under  way  between  the 
Pittsburg.  Cincinnati.  Chicago  &  St.  Louis  and  the  Cleveland.  Cin- 
cinnati, Chicago  &  St.  Louis,  to  jointly  build  a  passenger  station 
here  to  cost  $350,000. 

Winnipeg.  Man. — Plans  for  the  new  Canadian  Pacific  train  shed 
to  be  built  here,  have  been  approved  and  work  will  be  commenced  at 
once. 


RAILROAD  CONSTRUCTION. 


New  incorporations.  Surveys,  Etc. 

Atchison.  Topfka  &  Santa  Fe. — .Announcement  has  been  made 
that  this  company  will  build  an  extension  of  its  Lampasas  branch 
from  San  Angelo,  Tex.,  west  to  Rincon.  N.  Mex..  about  390  miles, 
where  connection  will  be  made  with  its  transcontinental  line.  The 
building  of  this  cut-off  will  reduce  the  distance  between  San  Fran- 
cisco and  Galveston  by  the  Santa  Fe  several  hundred  miles. 


St.  Boniface,  Man. — The  City  Council  has  decided  to  contribute  Buchanan  &  Tazewell. — A  charter  has  been  granted  this  com- 

$50,000  toward  building  a  bridge  over  the  Red  river.  pany  in  Virginia  to  build  a  railroad  in  that  state.     The  headquarters 
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f  the  company  will  be  at  Whitewood,  Buuhanaii  Couuty,  Va.  The 
ncorpoi-ators  include  John  F.  Hager,  G.  F.  Hager  and  M.  F.  Fleming, 
U  of  Ashland,  Ky. 

BfFFALi)  &  Sus(iUEHANNA. — This  company  is  building  a  freight 
xtension  from  Sykesville,  Jefferson  County,  Pa.,  southwest  to  the 
'lumville  coal  fields,  a  distance  of  about  25  miles.  The  northern 
xtension  of  the  company's  line  from  Wellsville  to  Buffalo  is  ex- 
lected  to  be  finished  and  ready  for  the  running  of  trains  by  the 
rst  of  next  year. 

CalU'ORNIa-Westek.n-  Railkoau  &  Navigation  Comi-anv. — This 
ompany  has  been  incorporated  in  California  with  a  capital  of 
1,000,000  to  build  a  railroad  in  Mendocino  County  from  Fort  Bragg 
0  Alpine  and  Willets,  about  41  miles.  The  road  is  to  connect  with 
he  Union  Lumber  Company's  railway,  and  with  its  branches  is 
0  have  a  length  of  65  miles.  The  directors  include  Duncan  McNee, 
liles  W.  Mcintosh,  Charles  H.  Weller,  H.  M.  Cochran  and  Max 
Joldberg,  all  of  San  Francisco. 

Canadian  Yukon  Western. — A  bill  has  been  passed  by  the  Com- 
10ns  Railway  Committee  authorizing  this  company  to  issue  stock 
nd  extending  the  time  for  building  its  proposed  road  from  the 
'ukon  to  the  Pacific  coast. 

Chicago,  Rock  Islanu  &  Pacific. — This  company,  it  is  said,  is 
)lanning  to  build  a  cut-off  from  Fairbury,  Neb.,  south  to  Herington, 
Can.  The  proposed  route  is  from  Faii'bury  to  Clifton,  using  the 
)resent  main  line  south  from  Clifton  to  Broughton,  and  the  further 
■onstruction  of  the  line  from  Broughton  to  some  point  near  Enter- 
)rise  on  the  Salina  branch,  and  using  this  branch  running  directly 
:outh  the  remainder  of  the  way  to  Hejington.  The  work  requires 
he  building  of  aboui  60  miles  of  new  road;  this  will  give  a 
lew  route  between  the  northern  main  line  of  the  Rock  Island  pass- 
ng  through  Omaha,  and  the  south  line  of  the  Rock  Island  running 
hrough  Wichita. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — This  company  is 
)lanning  improvements  on  its  Cairo  division,  between  Danville  and 
iarrisburg.  The  work  Includes  reduction  of  grades,  elimination  of 
urves.  elevation  of  low  places,  widening  of  the  embankment,  laying 
if  new  and  heavier  rails,  increase  of  terminal  and  yard  facilities  at 
'arious  points,  and  all  curvatures  are  to  be  reduced  to  two  degrees 
md  grades  to  26.2  ft.  per  mile.  The  line  from  Harrisburg  to  Dan- 
rille  will  be  entirely  rebuilt,  the  roadbed  being  widened  to  20  ft. 
nstead  of  9  ft.,  as  heretofore,  and  the  entire  surface  ballasted  with 
;tone.  The  line  will  be  materially  changed  at  Norris  City,  cutting 
Dut  a  troublesome  curve  at  that  place.  No  towns  of  importance 
will  be  cut  out.  although  in  many  of  them  the  road  will  pass 
:hrough  a  different  portion.  All  wooden  bridges  will  be  replaced 
by  steel  structures.  All  culverts  and  water  openings  will  be  of 
stone. 

Colorado,  Texas  &  Me.xico. — This  company,  which  has  its  gen- 
eral office  at  Abilene.  Tex.,  has  completed  the  grade  of  twenty-five 
uiles  of  road  south  from  that  place.  It  is  proposed  to  build  from 
Vernon,  Tex.,  on  the  Fort  Worth  &  Denver  City  road,  to  San  An- 
;onio,  with  a  branch  line  to  Washburn,  Tex. 

Eastern  Washington. — Rights  of  way  are  being  secured  by  this 
Mmpany  for  a  railroad,  projected  to  run  from  Fletcher  in  Adams 
County,  Wash.,  southwest  to  Connell,  a  distance  of  about  30  miles. 

Gainesville,  Whitesboro  &  SnEEitAN  (Electric). — A  charter 
has  been  filed  in  Texas  by  this  company,  with  a  capital  of  $500,000, 
and  ofiBces  at  Gainesville,  to  build  a  railroad  32  miles  long.  The  in- 
corporators include  G.  A.  Hassinger,  H.  L.  Lazarus,  New  Orleans; 
H.  G.  Stinnett,  Sherman;  S.  R.  Cowell,  Whitesboro,  and  John  King 
and  others,  Gainesville. 

GiTLf  Terminal  Company. — Incorporation  has  been  granted  a 
company  under  this  name  in  Alabama  to  build  and  operate  a  union 
passenger  station  in  the  city  of  Mobile  and  to  construct  and  operate 
a  terminal  railway  through  and  around  that  city.  The  incorpora- 
tors include:  E.  L.  Russell,  of  the  Mobile  &  Ohio;  F  E.  Winson,  of 
Washington,  D.  C,  and  others. 

Kansas  City  &  Excelsior  Springs. — A  chatter  has  been  granted 
a  company  under  this  name  in  Missouri  with  a  capital  of  $850,000 
to  build  a  railroad  from  Kansas  City  northeast  to  Excelsior  Springs 
in  Clay  County,  Mo.  W.  J.  Thurman,  McKinney,  Tex.;  A.  F.  Mar- 
tin, C.  D.  Pratt,  J.  William.s.  and  Eugene  G.  Jaccard,  of  Kansas 
City,  are  interested. 

Kansas  City,  Mexico  &  Orient. — This  company  has  put  in  opera- 
tion from  Sweetwater,  Tex.,  north  to  Sylvester,  22  miles  of 
its  railroad.  Grading  is  finished  from  Sylvester  north  to  the 
Red  river,  where  it  will  connect  with  the  Oklahoma  division,  now 
being  built,  a  distance  of  about  100  miles  from  Sylvester.  Track- 
laying  is  In  progress  on  this  division  and  it  is  expected  that  it  will 
be  completed  and  in  operation  by  fall.  Construction  work  is  also 
under  way  south  from  Sweetwater  towards  San  Angelo  and  the 
Mexican  border. 


La  Crosse  &  Sui  theastek.v. — This  road  has  been  completed  from 
La  Crosse,  Wis.,  southeast  to  Viroqua,  42  miles,  and  is  now  in  opera- 
tion. • 

Madisunville,  Harteouu  &  Eastern. — Articles  of  incorporation 
have  been  filed  by  a  company  under  this  name  in  Kentucky,  with 
headquarters  at  Hartford,  to  build  a  railroad  from  Madisonville 
northeast  to  Fordsville  or  Cloverport,  a  distance  of  about  80  miles. 
The  incorporators  are  R.  E.  L.  Simmerman,  J.  W.  Ford,  H.  H.  Hole- 
man,  Rowan  Holbrook,  G.  R.  Lynn,  Dr.  J.  P.  Ross,  John  T.  Moore, 
of  Hartford.     (See  Kentucky  Roads,  June  30,  p.  215.) 

Missouri  'Valley  (Electric). — A  charter  has  been  granted  this 
company  in  Missouri,  with  a  capital  of  $650,000,  to  build  an  electric 
road  from  Kansas  City  north  along  the  Missouri  river  to  St.  Joseph, 
about  65  miles,  with  spurs  to  Leavenworth  and  Atchison.  The  board 
of  directors  includes  G.  B.  Blanchard,  Charles  P.  Breen,  George  B. 
Tuggle,  S.  Faeker,  Wilson  McAfee  and  Howard  McAfee,  all  of  Park- 
ville,  Mo.     Nevins  &  Co.,  of  New  York,  are  said  to  be  interested. 

Morgantown  &  KiNGWuou. — This  company,  which  operates  about 
15  miles  of  road  in  West  Virginia,  has  completed  its  extension  from 
Bretz  southeast  to  Reedsville.  and  has  now  under  construction  about 
12V.'  miles  from  that  place  to  Kingwood.  The  company  will  at  once 
ask  for  bids  on  an  additional  IS  miles  south  from  the  latter  place  to 
Rowlesburg. 

New  York  City. — The  Board  of  Estimate  has  apjjroved  the  plans 
of  the  Rapid  Transit  Commission  for  building  19  new  subways  at 
an  aggregate  cost  of  $250,000,000. 

New  York,  Westchester  &  Boston. — The  amended  route  of  this 
company's  proposed  road  has  been  approved  by  the  board  of  estimate 
and  apportionment  of  New  York  City.  The  City  &  County  Contract- 
ing Co.,  which  has  the  general  contract  to  build  this  road,  will  soon 
ask  for  bids  on  the  work. 

Oklahoma  Northwestern. — Rights  of  way,  it  is  said,  have  been 
secured  by  this  company  from  Doxey,  Okla.  T.,  northwest  for  about 
100  miles,  and  construction  work  is  soon  to  be  commenced. 

Pittsburg,  Binghamton  &  Eastern. — Permission  has  been 
granted  this  company  by  the  New  York  Railroad  Commission  to 
build  in  New  York  State.  The  proposed  route  is  from  Bingham- 
ton, N.  Y.,  southwest  to  Ansonia,  Pa.,  a  distance  of  about  140  miles. 
(May  26,  p.  175.) 

Public  Service  Corpor.ation. — Petition  has  been  made  by  this 
company  for  authority  to  build  an  electric  road  from  Elizabeth,  N.  J., 
to  Rahway,  about  eight  miles. 

St.  Louis,  Iron  Mountain  &  Southern. — Announcement  has 
been  made  that  this  company  has  authorized  the  laying  of  a  second 
main  track  in  Arkansas  from  Texarkana  northeast  to  Fulton,  a 
distance  of  19  miles,  and  from  Ensign,  south  of  Little  Rock,  to  Mc- 
Almont,  north  of  that  place,  a  distance  of  about  13  miles,  to  relieve 
the  terminals  at  Little  Rock  and  Texarkana. 

St.  Louis,  Rocky  Mountain  &  Pacific. — This  company,  which 
was  recently  organized,  has  just  bought  the  Raton,  N.  Mex.,  coal 
fields,  comprising  about  520,000  acres,  and  including  an  area  of 
more  than  800  square  miles.  The  new  owners  will,  through  a  sub- 
sidiary company,  immediately  build  120  miles  of  steam  railroad 
through  the  Cimarron  canon,  the  only  remaining  pass  across  the 
Rocky  Mountains  that  will  admit  of  the  construction  and  operation 
of  a  transcontinental  road  within  the  United  States.  This  railroad, 
in  addition  to  serving  the  coal  mines  of  the  St.  Louis,  Rocky  Moun- 
tain &  Pacific  Company,  will  traverse  a  heavily  timbered  country 
and  reach  the  well-known  Elizabethtown  mining  district  in  the 
northern  part  of  New  Mexico,  where  there  are  a  large  number  of 
gold  mines  and  extensive  iron  deposits.  It  ■n'ill  also  furnish  an 
outlet  to  the  Taoz  valley.  Work  will  begin  on  the  new  road  early 
next  month.     (March  24,  p.  90.) 

St.  Maurice  'Valley. — A  bill  has  been  passed  authorizing  this 
company  to  build  a  line  from  Three  Rivers,  Que.,  to  the  eastern  di- 
vision of  the  Grand  Trunk  Pacific. 

San  Pedro,  Los  Angeles  &  Salt  Lake. — Surveys  are  reported 
being  made  to  build  a  branch  from  a  point  on  this  road  in  Salt  Lake 
City  southeast  about  100  miles  to  the  coal  fields  of  Carbon  and 
Emery  Counties,  paralleling  the  main  line  of  the  Rio  Grande 
Western. 

Sparks,  Moultrie  &  Gulf.- — This  road,  which  was  operated  for 
some  time  but  has  since  been  abandoned,  is  to  be  rebuilt  and  oper- 
ated from  Adel,  in  Berrien  County,  Ga.,  north  to  Sparks,  and  thence 
west  to  Moultrie,  in  Colquitt  County,  a  distance  of  about  18  miles. 
'  At  Adel  connections  will  be  made  with  the  South  Georgia  and 
West  Coast;  at  Sparks,  with  the  Nashville  &  Sparks  and  the  Georgia 
Southern  &  Florida  roads,  and  at  Moultrie,  with  the  Atlantic  &  Bir- 
mingham and  Georgia  Northern. 

Tidewater  &  Western. — Under  this  name  a  charter  has  been 
given  to  this  company  in  'Virginia.  The  company  will  take 
over     the     FarmvlUe     &     Powhatan,     which     operates     92     miles 
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of  road  in  Virginia,  Irom  Bermuda  to  Farmville,  with  a  branch 
from  fioalboro  three  miles  long.  It  is  proposed  to  extend  this  road 
either  to  Danville  or  l^ynchburg.  The  directors  of  the  new  com- 
pany include  T.  F.  Jeffress,  H.  W.  Anderson,  L.  C.  Lewis,  J.  S.  Ellett 
and  James  N.  Boyd,  of  Richmond,  Va. 

Ultima  Thule,  Abkadelphia  &  Mississippi. — This  road,  which 
extends  from  Daleville  in  Clarlc  County,  Ark.,  where  connection  is 
made  with  the  St.  Louis,  Iron  Mountain  &  Southern,  southeast  to 
Sparkman,  a  distance  of  2U  miles,  has  been  opened  for  traflBc.  C.  G. 
Carpenter,  Arkadelphia,  is  General  Manager. 

ViBGiNiA  &  SouTHWESTEBX. — This  road  has  put  in  operation  the 
Taylor  mines  branch  from  Rexford,  Tenn.,  east  to  Buladeen,  10 
miles. 

Wabash. — Surveys  are  reported  being  made  by  this  company  for 
a  line  from  a  point  on  the  West  Side  Belt  (Wabash),  near  Castle 
Shannon,  soutnward  through  Allegheny  County,  Pa.,  and  across  the 
eastern  end  of  Washington  County,  to  Clarksville,  Greene  County, 
to  reach  valuable  coal  lands.  The  proposed  extension  will  cross  the 
Baltimore  &  Ohio  near  Fanteville. 

Yellowstone  P.-utK. — This  company,  which  is  being  financed  by 
Philadelphia  capitalists  represented  by  F.  A.  Hall,  and  in  which 
P.  H.  Gallagher,  of  Billings,  Mont,  is  interested,  has  given  a  con- 
tract for  excavation  work  to  Weast  Bros.;  also  a  contract  for  grad- 
ing 18  miles  of  its  road  from  Bridger,  in  Carbon  County,  Mont.,  to 
the  Bear  Creek  Coal  Camp.  Additional  contracts  will  soon  be  let  for 
removing  rock  and  for  building  bridges  and  culverts.  Russell  Kim- 
ball is  Construction  Engineer. 


RAILROAD  CORPORATION   NEWS. 


B.iLTiMORE  &  Ohio. — A  semi-annual  dividend  of  2^i  per  cent,  has 
been  declared  on  the  common  stoclt.  The  first  payment  on  the 
common  stock  was  in  1900  and  ever  since  that  time  4  per  cent, 
has  been  paid  annually. 

Centeal  of  Georgia. — The  directors  have  authorized  an  issue  of 
1600,000  4  per  cent,  bonds,  secured  by  mortgage  on  10  miles  of 
road  now  under  construction  to  reach  valuable  coal  fields  in 
northern  Alabama. 

Cleveland,  Cincinx.^ti,  Chicago  &  St.  Louis. — The  stockholders 
have  subscribed  to  only  $2,869,700  of  the  $7,600,000  new  common 
stock  recently  offered  to  both  classes  of  stockholders  at  par  to 
the  extent  of  20  per  cent,  of  their  holdings. 

Cbipple  Creek  Central. — This  company,  which  is  the  successor  at 
foreclosure  sale  of  the  Denver  &  Southwestern,  has  declared  its 
first  dividend  of  3  per  cent,  on  its  $3,000,000  4  per  cent,  non- 
cumulative  preferred  stock. 

It  is  probable  that  the  Colorado  &  Southern  now  controls 
this  road.  J.  H.  Waters,  President  of  the  Florence  &  Cripple 
Creek  and  the  Midland  Terminal,  has  been  appointed  General 
Manager  of  the  Colorado  Springs  &  Cripple  Creek  District  Rail- 
way, already  controlled  by  the  C.  &  S.  The  two  companies,  of 
which  Mr.  Waters  is  President,  cover  most  of  the  main  line 
mileage  (83  miles)  controlled  by  the  Cripple  Creek  Central, 
which  is  in  effect  a  holding  company.  Of  this  mileage,  63  miles 
is  narrow  gage.  Several  officials  of  the  Colorado  &  Southern 
have  also  been  appointed  to  similar  positions  on  the  Cripple 
Creek  Central.  The  general  offices  of  the  Florence  &  Cripple 
Creek  and  the  Midland  Terminal  are  shortly  to  be  removed  from 
Cripple  Creek  to  Denver. 

Farmville  &  Powhatan. — See  Tidewater  &  Western. 

Galveston,  Harbisburg  &  San  Antonio. — The  shareholders  of  the 
Gulf,  Western  Texas  &  Pacific,  and  the  New  York,  Texas  & 
Mexican  will,  on  August  8,  vote  on  selling  these  roads  to  the 
Galveston,  Harrisburg  &  San  Antonio.  These  are  all  Southern 
Pacific  companies.  The  sale  was  authorized  at  the  recent  ses- 
sion of  the  Texas  legislature. 

Lehigh  Valley. — The  New  York  State  Railroad  Commission  has 
recently  authorized  the  Lehigh  &  Lake  Erie,  a  subsidiary  com- 
pany of  the  Lehigh  Valley,  to  issue  $3,000,000  bonds  for  the 
construction  of  a  terminal  line  at  Buffalo. 

Louisville  &  Nashville. — Application  has  been  made  to  the  New 
York  Stock  Exchange  to  list  $2,840,000  additional  unified  50- 
year  4  per  cent,  bonds  of  1940,  making  the  total  amount  listed 
$34,562,000. 

Missouri  Pacific. — The  New  York  Stock  Exchange  has  been  asked 
to  list  $25,000,000  40-year  4  per  cent,  gold  bonds  of  1945.  These 
are  part  of  an  authorized  issue  of  $50,000,000  dated  1905.  They 
are  secured  by  St.  Louis,  Iron  Mountain  &  Southern  stock  as 
collateral. 

New  York.  New  Haven  &  Hartford. — According  to  a  press  despatch 
from  Newburg.  N.  Y.,  dated  July  18,  William  Underbill,  Gen. 
eral  Manager  of  the  Newburg.  Dutchess  &  Connecticut,  has  an- 
nounced that  negotiations  have  been  concluded  by  which  con- 


trol of  his  road  will  soon  pass  to  the  N.  Y.,  N.  H.  &  H.  The 
Newburg,  Dutchess  &  Connecticut  runs  from  Dutchess  Junction, 
N.  Y.,  on  the  Hudson  division  of  the  New  York  Central  oppo- 
site Newburg,  to  a  point  on  the  Connecticut  state  line  near  Mil- 
lerton,  N.  Y.,  59  miles.  It  is  capitalized  at  $500,000  common  and 
$600,000  preferred  stock.  Its  funded  debt  consists  of  $1,164,500 
income  6  per  cent,  bonds  of  1977,  interest  payable  if  earned,  and 
$26,000  collateral  trust  5  per  cent,  bonds  of  1921.  The  New 
Haven  road  has  been  paying  for  trackage  rights  over  the  N.  D. 
&  C.  between  Wicopee  and  Hopewell  Junction,  14  miles,  as  part 
of  its  freight  line  from  Fishkill,  N.  Y..  east  into  Connecticut. 

Philadelphia  &  Re.vding. — This  road  has  announced  that  it  will 
purchase  at  maturity  the  $1,500,000  first  and  $300,000  second 
mortgage  bonds  of  the  Delaware  &  Bound  Brook,  which  mature 
on  August  1.  Holders  who  presented  their  bonds  before  July 
16  had  the  option,  upon  the  payment  of  a  premium  of  1  per 
cent.,  of  exchanging  their  bonds  at  par  for  a  new  issue  of  $1,800,- 
000  first  mortgage  consolidated  3'i  per  cent,  gold  bonds  of  1955 
of  the  Delaware  &  Bound  Brook. 

Pittsburg,  Binghamton  &  Eastern — E.  H.  Gay  &  Co.,  of  New  York, 
are  at  the  head  of  a  syndicate  which  has  bought  $4,000,000  50- 
year  5  per  cent,  gold  bonds  and  an  equal  amount  of  preferred 
stock,  which  will  provide  about  $6,000,000  for  building  this 
road.  The  P.,  B.  &  E.  is  to  run  from  Binghamton,  N.  Y.,  to 
Ansonia,  Pa.,  on  the  Buffalo,  Rochester  &  Pittsburg,  143  miles. 
The  authorized  bond  issue  is  $10,000,000.  of  which  not  more 
than  $5,000,000  including  the  present  issue  may  be  used  for  con- 
struction. The  other  $5,000,000  bonds  may  be  issued  only  on 
additional  mileage.  The  company  has  authorized  issues  of 
$5,000,000  common  and  $5,000,000  preferred  stock. 

Rio  Gbande. — A  controlling  interest  in  the  $255,200  capital  stock 
of  this  road  has  been  purchased  by  the  Yoakum-Frisco  interests 
at  a  price  said  to  be  $30  per  share.  This  is  a  narrow  gage  road 
22  miles  long,  and  runs  from  Brownsville,  Tex.,  to  Point  Ysabel. 

Tidewater  &  Western. — This  company,  the  successor  of  the  Farm- 
ville &  Powhatan,  recently  sold  at  foreclosure,  has  been  incor- 
porated in  Virginia  with  $500,000  authorized  capital  stock.  It 
owns  89  miles  of  narrow  gage  line  from  Farmville,  Va.,  to  Ber- 
muda Hundred,  and  its  charter  permits  the  building  of  branches 
not  over  50  miles  long  from  its  line  in  any  direction,  and  also 
the  extension  of  its  main  line  to  the  Virginia,  Tennessee  and 
Kentucky  boundaries. 

Vandalia. — The  Vandalia  Coal  Company  has  been  incorporated  as 
an  ally  of  the  Vandalia  Railroad  to  own  22.000  acres  of  coal 
lands  and  27  operating  plants  in  Indiana,  and  operate  9.000 
acres  of  undeveloped  coal  lands  under  lease.  The  company  has 
$2,000,000  common  stock,  $2,000,000  6  per  cent,  cumulative  pre- 
ferred stock  and  $3,000,000  first  mortgage  6  per  cent,  gold  bonds 
of  1930  authorized.  The  bonds  are  a  first  lien  on  19,000  acres 
of  coal  land.  It  is  proposed  to  issue  at  once  $781,000  common 
stock,  $1,562,000  preferred  stock  and  $2,500,000  bonds. 

A  protective  committee  representing  the  holders  of  the  first 
mortgage  bonds  of  the  Terre  Haute  &  Peoria,  formed  in  1S96< 
has  reported  that  it  has  succeeded  in  obtaining  a  favorable  court 
decree  and  that  as  a  result  of  its  efforts  all  coupons  to  and 
including  March  1,  1905,  have  in  the  meantime  been  paid.  In 
addition,  it  has  been  effected  that  the  Vandalia  Railroad,  a  much 
stronger  corporation  than  the  Terre  Haute  &  Indianapolis,  the' 
original  lessee,  now  guarantees  the  bonds.  The  Terre  Haute  & 
Peoria  was  leased  to  the  Terre  Haute  &  Indianapolis  and  its 
bonds  guaranteed  by  tliat  company  in  1892.  On  default,  the 
Terre  Haute  &  Indianapolis  was  placed  in  the  hands  of  a  re- 
ceiver. The  litigation  over  the  validity  of  the  lease  and  the 
guarantee  of  the  bonds  of  the  Terre  Haute  &  Peoria  by  the 
Terre  Haute  &  Indianapolis  has  been  going  on  for  nine  years. 
The  Terre  Haute  &  Indianapolis  has  recently  been  merged  into 
the  Vandalia  Railroad  Company  and  the  latter  company  by 
a  decree  of  the  court  has  been  required  to  comply  with  all  pro- 
visions of  the  original  lease,  making  the  Vandalia  the  guarantor 
of  the  principal  and  interest  of  the  $2,500,000  bonds. 

Western  Maryland. — In  connection  with  the  reported  purchase  "of 
the  railroad  and  coal  properties  of  the  Little  Kanawha  syndicate 
by  the  Vanderbilt  and  Pennsylvania  interests,  through  an  option 
held  by  Colonel  J.  M.  Schooumaker,  Vice-President  and  General 
Manager  of  the  Pittsburg  &  Lake  Erie,  F.  S.  Longstreet,  Vice- 
President  of  the  Western  Maryland,  is  quoted  as  follows  in  a 
Baltimore  despatch,  dated  July  18:  "No  matter  what  may  be  the 
final  outcome  of  the  negotiations  which  have  been  going  on  in  re- 
gard to  the  disposition  of  the  Little  Kanawha  syndicate,  our 
plans  will  not  be  in  the  slightest  degree  affected.  Our  original 
plans  contemplated  an  extension  of  the  Western  Maryland  sys- 
tem to  connect  with  the  Wabash  lines  at  Pittsburg.  They  were 
not  confined  to  any  particular  route,  nor  did  they  contemplate 
making  any  particular  properties  auxiliary  feeders,  and  the  Lit- 
tle Kanawha  syndicate  is  not  essential  to  us  in  making  our  con- 
nections as  we  have  planned  tbem." 
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At  the  high  school'  in  Altoona,  Pa.,  a  siiecial  course  of  instruc- 
tion is  to  be  established  for  boys  who  intend  to  become  apprentices 
in  the  railroad  shops. 

The  Chicago,  Milwaukee  &  St.  Paul  announces  that  no  stop- 
overs are  to  be  allowed  on  tickets  between  points  in  the  state  of 
Wisconsin.  This  order  is  said  to  have  been  made  to  avoid  violation 
of  a  new  law  of  that  state. 

Mr.  R.  E.  Kerkam  has  been  appointed  Chief  of  Police  of  the 
Long  Island  Railroad.  It  is  said  that  the  policemen,  detectives  and 
watchmen  of  the  road  are  to  be  organized  on  a  plan  similar  to 
that  which  is  In  use  on  the  Pennsylvania  Lines  west  of  Pittsburg. 

The  long  pending  litigation  against  the  Southern  Pacific  Com- 
pany in  Kentucky,  concerning  the  taxes  claimed  from  the  com- 
pany in  that  state,  is  still  alive,  and,  as  appears  from  a  motion  made 
in  the  County  Court  at  Louisville,  July  17,  the  amount  now  claimed 
by  the  state  (or  the  county)  is  $12,000,000.  The  statutory  penalties 
for  non-payment  would  increase  this  sum  to  twenty-one  millions. 

The  Consul  General  of  the  United  States  at  Halifax  reports  that 
during  the  past  year  the  government  of  Canada  has  paid  out  $9S,930 
in  commissions  to  agents  who  induce  people  in  other  countries  to 
emigrate  to  Canada.  In  the  United  States  the  commission  paid  is 
three  dollars  for  each  man,  two  dollars  for  each  woman,  and  one 
dollar  for  each  child  induced  to  go  as  agricultural  settlers  to  western 
Canada,  and  commissions  were  paid  to  76  different  agents.  The 
amount  paid  in  the  United  States  was  $14,428. 

Protection   vs.    Free  Trade   in    Georgia. 

One  of  the  railroad  commissioners  of  Georgia  having  given  out 
that  the  commission,  in  regulating  freight  rates,  would  endeavor  to 
prelect  manufacturers  of  that  state  against  outside  manufacturers, 
the  Savannah  \eivs  favors  the  commission  with  the  following  lec- 
ture. From  what  has  appeared  in  the  Georgia  papers  during  the 
past  few  weeks,  it  seems  that  the  merchants  of  Savannah  are  well 
satisfied  with  the  present  low  interstate  rates,  while  those  of  At- 
lanta are  trying  to  find  some  way  either  to  have  interstate  rates 
advanced  or  to  have  intrastate  rates  reduced.     The  Ne^vs  says: 

"If  the  state  had  wanted  the  Commission  to  do  anything  of 
that  kind,  wouldn't  it  have  so  stated  in  the  law  creating  the  Com- 
mission? Where  does  the  Commission  get  Its  authority  to  adopt  a 
policy  of  protecting  manufacturers?  As  a  matter  of  fact,  has  it  any 
such  authority?  Is  not  the  policy  it  has  adopted  a  wholly  arbitrary 
one? 

"The  Commission  was  created  for  the  purpose  of  protecting  the 
people  against  unreasonable  and  discriminating  rates,  not  the  man- 
ufacturers against  outside  competing  manufacturers.  Suppose  every 
other  state  railroad  commission  should  adopt  the  policy  that  the 
Georgia  Commission  has  adopted,  what  a  complicated  and  annoy- 
ing condition  of  affairs  there  would  be.  Georgia's  manufactured 
products  couldn't  get  outside  of  the  state  and  the  manufactured 
products  of  other  states  couldn't  get  into  the  state.  At  least  the 
effect  of  the  policy  would  be  to  bring  about  that  condition  of  affairs. 

"It  may  be  that  some  of  the  manufactured  products  of  Georgia 
have  a  hard  time  to  compete  with  similar  manufactured  products 
of  other  states,  but,  if  so,  it  is  because  they  are  manufactured  under 
unfavorable  conditions.  There  are  products  manufactured  in  Geor- 
gia that  are  made  cheaper  than  they  can  be  made  in  other  states, 
and  so  they  take  the  markets  in  other  states.  For  instance,  there 
are  certain  kinds  of  cotton  goods  manufactured  in  Georgia  at  less 
cost  than  they  can  be  manufactured  in  New  England,  and  hence 
they  undersell  the  same  class  of  cotton  goods  in  the  New  England 
market.  Suppose  the  New  England  States  should  adopt  freight 
rates  that  would  shut  these  goods  out  of  their  market,  would 
Georgia  regard  that  as  fair  dealing?  We  think  not.  If  the  policy  of 
the  Georgia  Commission  should  be  generally  adopted,  interstate 
commerce  would  be  brought  practically  to  a  standstill;  that  they 
haven't  adopted  any  such  policy  shows  that  it  isn't  either  good  pol- 
icy or  permissible. 

"And  how  lame  and  impotent  Is  Commissioner  Brown's  argument 
in  respect  to  jobbers.  He  hopes  that  their  business  will  not  be 
injured  by  the  Commission's  policy,  but,  if  it  is.  their  remedy  is  to 
deal  only  in  products  manufactured  in  the  state.  How  preposter- 
ous! Jobbers  must  deal  in  what  their  customers  want.  It  is  not 
their  business  to  dictate  to  the  people  what  they  shall  buy.  If  the 
Commission  didn't  want  to  hurt  the  jobbers  outside  of  Atlanta,  why 
did  it  give  the  jobbers  of  Atlanta  the  same  rate  as  it  gave  the  manu- 
facturers of  that  city?  Why  did  it  discriminate  in  favor  of  the  At- 
lanta jobbers?     The  fact  that  it  gave  jobbers  of  Atlanta  the  same 


rate  it  gave  Atlanta  manufacturers  shows  that  its  aim  was  to  dis- 
criminate in  favor  of  Atlanta. 

"And  it  seems  that  the  Commission  is  afraid  to  defend  its  al- 
leged policy.  The  report  is  that  the  Attorney-General  intends  to 
plead  that  the  acts  of  the  Commission  can't  be  reviewed  by  the 
courts,  that  the  Commission  is  above  the  courts  and  can  do  as  it 
pleases.  It  will  doubtless  find  out  before  this  matter  is  settled  that 
there  is  power  somewhere  that  can  prevent  rank  injustice  being 
done  and  make  it  clear  to  the  Commission  that  it  has  altogether 
misunderstood  its  business  and  the  scope  of  its  authority." 

The  Gentle  Art  of   Hustling. 

"Must  be  a  good  hustler."  What  an  ejaculation  of  scorn  and 
contempt  would  the  average  British  engineering  shop  or  machinist 
foreman  a  few  years  ago  have  uttered  on  seeing  this  sentence  inter- 
woven in  the  "Wanted"  column  of  an  engineering  journal  or  daily 
newspaper.  Even  now,  when  so  much  of  the  Americanising  methods 
have  been  introduced  into  many  of  our  works,  it  carries  an  ill-odor 
with  it  to  our  more  or  less  tender  dictionary  palate.  When  our 
young  mechanic  or  engineer  first  sees  the  word,  he  pictures  some 
huge  monster  of  physical  inhumanity,  whose  possession  of  brute 
force  far  outweighs  his  mental  capacity  or  attainments,  let  loose  in 
a  works  where  each  employee  is  in  daily  or  hourly  fear  of  coming 
under  the  terrifying  ban  of  one  who  rules  by  curses  if  not  by  blows, 
where  reason  is  entirely  absent,  where  mistakes  or  blunders  are 
never  forgiven,  and  where  brute  force  always  triumphs  over  and 
effaces  any  finer  feelings  that  a  man  may  possess.  The  dictionary 
meaning  of  the  term  tends  to  this  exaggerated  idea.  To  hustle  is 
"to  crowd  upon  so  as  to  shove  about  roughly;  to  push  or  elbow  out 
or  about  rudely;  to  jostle."  But  what  a  mistaken  idea  that  is  of  a 
successful  hustler.  For  the  wrong  application  of  this  term  we  must 
condemn  our  American  brethren,  for  in  this,  as  in  many  other 
words,  an  exaggerated  term  is  used  by  them  where  a  more  modest 
and  strictly  truthful  word  could  have  been  chosen.  The  successful 
hustler  may  be  mild  or  rough  in  manner;  he  may  be  physically  a 
giant — very  often  he  is  the  opposite;  he  may  choose  his  words  with 
the  highest  refinement  of  culture,  or  he  may  besprinkle  them  with 
coarse  expletives.  There  are  scores — nay,  hundreds,  if  not  thous- 
ands— of  successful  hustlers,  of  whom  probably  not  two  are  exactly 
alike  in  disposition  or  in  method.  The  question  then  comes,  "What 
constitutes  a  good  hustler?"  as  the  word  is  ordinarily  employed  and 
understood  in  engineering  circles;  and  though  it  admits  of  several 
answers,  possibly  the  truth  will  be  spoken  by  saying  that  the  suc- 
cessful hustler  is  he  who  gets  the  best  out  of  the  men  and  materials 
under  his  charge. 

Piece-work  and  bonus  systems  are  examples  of  hustling,  and 
are  typical  of  scores  of  other  systems  and  methods,  the  principle 
underlying  them  being  to  constantly  attempt  to  improve  on  past 
perfoi  mances,  and  thereby  get  a  greater  reward ;  and  emphasis 
needs  to  be  laid  on  this  latter  point.  Our  British  employers  have 
one  very  common  failing  as  compared  with  their  American  brethren. 
The  axiom  which  a  large  number  seem  to  accept  is  that  a  compara- 
tively big  wage  is  not  economy:  and  while  they  are  quite  willing 
that  American  or  any  other  modern  methods  should  be  introduced, 
they  give  very  little  thought  to  the  accompanying  factors.  A  large 
outlay  on  a  machine-tool  is  considered  both  justifiable  and  commend- 
able if  its  results  bring  increased  economy  of  production;  but  men- 
tion a  large  outlay  in  salaries,  and  although  the  results  may  be — 
as  they  very  often  actually  are — ten  or  fifty  times  greater  than  those 
from  the  tool,  our  engineering  principals  lose  interest.  While  in 
many  cases  the  fact  that  one's  reputation  as  a  good  hustler  does  not 
prejudice  an  overseer  or  manager  in  the  eyes  of  the  men.  it  often 
happens  that  he  is  the  object  of  a  great  deal  of  animus. 

The  successful  hustler  for  a  general  engineering  works  must 
possess  more  than  the  average  amount  of  brains,  must  be  strong, 
both  physically  and  mentally,  possessed  of  indomitable  perseverance, 
able  to  suit  his  methods  to  the  class  of  men  he  has  to  deal  with,  and 
must  have  a  knowledge  of  the  ultimate  requirements  of  the  produc- 
tion he  is  engaged  on  and  the  uses  to  which  it  will  be  put.  He  should 
be  possessed  of  great  breadth  of  mind,  and  should  keep  himself  thor- 
oughly posted  up  in  machine-tool  developments  and  practice,  and 
should  possess  withal  an  insatiable  desire  for  an  ever-increasing  and 
efficient  output. — Engineering. 

A  Derailment  Caused  by  a  Pushing  Engine. 
Lieutenant-Colonel  Druitt,  reporting  to  the  British  Board  of 
Trade,  describes  the  derailment  of  five  cars  in  a  long  freight  train 
at  Burnley  on  the  Lancashire  &  Yoi^shire,  April  20.  under  circum- 
stances which  led  him  to  attribute  the  accident  to  a  combination 
of  three  causes;  the  stopping  of  a  car  at  the  point  of  a  frog  on 
the  outside  of  a  curve;  the  sudden  pushing  of  that  car  (when  the 
train  was  started)   by  two  engines  at  the  rear  of  the  train,  and  a 
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very  slightly  worn  condition  of  the  point  of  the  frog.  A  train 
consisting  of  a  train  engine,  110  loaded  wagons,  three  empty  wagons, 
a  brake  van  and  two  banking  engines,  was  just  starting  from  the 
station  when  the  85th  wagon  from  the  front  ran  off  the  track.  Four 
others  followed  it.  The  train  weighed  990  tons,  a  fact  which  indi- 
cates that  all  of  the  wagons  were  small.  The  signal  man  in  the 
cabin  nearby  at  once  gave  the  stop  signal  and  but  little  damage  was 
done.    Colonel  Druitt  says: 

One  of  the  points  raised  at  this  inquiry  was  whether  long 
goods  trains,  of  100  wagons  or  more,  are  more  liable  to  derailments 
and  break-looses  than  short  ones,  or  whether  they  are  more  danger- 
ous to  the  men  employed  to  work  them,  or  to  the  traveling  public 
generally,  especially  on  the  steep  gradients  near  Burnley.  These 
gradients  consist  of  a  length  of  nearly  two  miles  of  1  in  40  between 
Accrington  and  Baxenden,  and  also  of  the  seven  miles  of  gradients 
varying  from  1  in  65  to  1  in  SO  between  Burnley  and  Todmorden, 
over  the  Copy  Pit  summit. 

Derailments  of  wagons  at  diamond  crossings,  after  the  wagons 
have  come  to  a  stand  on  them,  are  not  of  very  uncommon  occur- 
rence should  the  wheels  of  a  wagon  have  got  somewhat  askew 
W'hen  buffering  up  on  stopping,  and  such  cases  are  more  liable  to 
occur  when  wagons  on  starting  again  are  propelled,  than  when 
drawn,  and  especially  on  curves:  but  such  derailments  could  hap- 
pen to  short  trains  equally  as  to  long  trains  should  the  gradients 
over  which  the  train  is  to  run  require  the  use  of  a  banking  engine. 

There  is  less  danger  of  run-backs  when  a  train  becomes  divided 
on  a  steep  gradient  when  banking  engines  are  emplo.ved,  so  there 
is  no  extra  risk  of  this  danger  where  long  trains  are  employed 
as  they  always  require  banking  engines  on  such  gradients,  and  this 
reduces  the  liability  to  accidents  to  goods  guards,  who  might  suffer 
severely  in  the  case  of  a  run-back,  if  in  the  brake  van. 

I  do  not  consider  there  is  any  extra  danger  to  the  men  working 
long  trains,  though  perhaps  greater  skill  and  care  are  required  in 
the  manipulation  of  them,  but  this  has  been  forthcoming,  as  I  am 
informed  by  the  company  that  their  records  show-  that  accidents 
have  been  neither  more  numerous  since  the  introduction  of  long 
trains  in  1901,  nor  do  they  happen  more  frequently  to  long  trains 
than  to  short  ones. 

The  length  of  goods  trains  will  be  gradually  reduced  when 
larger  numbers  of  high  capacity  wagons  become  available,  but 
meanwhile  the  old  type  of  wagons  must  be  continued  to  be  used. 
A  smaller  number  of  wagons  though  conveying  the  same  tonnage 
will  be  more  compact  and  easier  to  handle.  The  company  claim 
a  great  advantage  in  working  traffic,  by  using  one  long  train  in  lieu 
of  two  short  trains  ot  a  crowded  line  with  numerous  block  sections, 
the  saving  of  time  being  very  considerable. 

The  principal  source  of  danger  to  passenger  trains  from  goods 
trains  is  probably  that  in  the  case  of  a  long  train,  a  wagon  off 
the  road  might  not  be  noticed  by  the  trainmen  as  soon  as  in  that 
of  a  short  train,  and  the  other  road  on  which  a  passenger  train 
might  be  passing  may  be  fouled  and  the  danger  not  noticed  so  soon: 
but  no  accident  has  happened  from  this  cause  so  far  as  I  am  aware 
owing  to  the  introduction  of  long  trains,  which  are  now  limited  to 
120  vehicles  on  the  Lancashire  and  Yorkshire  Railway  whether 
loaded  or  empty. 

United  States   Steel   Corporation. 

The  quarterly  statement  of  this  company  to  June  30  was  issued 
last  Tuesday.  The  amount  of  orders  unfilled  on  June  30,  4.829.655 
tons,  though  a  decrease  of  768,105  tons  on  the  same  item  on  March  31, 
disproves  recent  rumors  of  a  serious  decline  in  the  steel  industry. 

The  net  earnings  for  the  half  year  compare  with  those  of  the 
same  period  in  1904  and  1903  as  follows: 

ino.5.  1004.  ino3. 

Second  quarter $30.;W5.n6     S19.490.72.5     $36,642,308 

First  quarter    23.025.896       13,445,232       25,068,707 

Half  .year $,53,331,012     $32,935,957     $61,711,015 

Interest,  sinking  funds  and  other  charges  amount  to  $13,429,516, 
$1,000,000  of  this  being  a  special  improvement  and  replacing 
fund,  an  item  which  does  not  appear  in  the  statement  for  the  first 
quarter.  This  leaves  $16,875,600  as  the  balance  available  for  divi- 
dends. The  quarterly  dividend  of  1%  per  cent,  on  the  preferred 
stock  amounts  to  $6,304,919.  leaving  a  surplus  of  $10,570,681  as 
compared  with  $5,873,407  at  the  end  of  the  first  quarter.  Of  the 
present  surplus,  $5,000,000  is  appropriated  on  account  of  expenditures 
made  and  to  be  made  on  authorized  appropriations  for  additional 
property,  construction  and  discharge  of  capital  obligations.  The 
first  such  appropriation  was  made  on  March  31  of  this  year  to  the 
amount  of  $3,300,000.  This  quarter  there  is  also  $2,500,000  specifically 
set  aside  for  contemplated  appropriations  and  expenditures.  These 
deductions  make  the  net  surplus  $3,070,681. 

Egyptian  Rolling  Stock  Contracts. 
The  Egyptian  Government  lately  has  awarded  contracts  for  63 
locomotives  (15  to  be  built  by  Henschel  &  Co.. of  Cassel. Germany:  32 
by  the  North  British  Locomotive  Company,  of  Glasgow,  Scotland!  and 
16  by  two  factories  hi  France  and  Belgium) :  105  passenger  cars  to  be 
built  by  the  Metropolitan  Railway  Car  Company,   of  Birmingham, 


England;  100  30-ton  freight  cars  by  the  Leeds  Forge  Company,  Eng- 
land, and  190  10-ton  freight  and  cattle  cars  by  three  Belgian  car 
works. — Cunsular  Report. 

New  6-ft.  Niles  Universal  Radial  Drilling  Machine. 

The  accompanying  cut  shows  a  radial  drill  made  by  the  Niles- 
Benient-Pond  Co.,  New  York. 

The  machine  is  the  result  of  the  experience  of  the  five  works  of 
the  company  in  the  design  and  manufacture  of  radial  drills.  It  is 
built  to  use  high  speed  drills  to  their  fullest  capacity.  The  drill 
head  saddle  fits  between  as  well  as  outside  of  the  arm  guides,  which 
completes  the  double  box  section  of  the  arm  and  insures  great  rigid- 
ity. The  column  saddle  is  strongly  gibbed  to  flat  scraped  bearings 
on  the  column  and  the  post  about  which  the  column  revolves  ex- 
tends to  the  extreme  top  of  the  sleeve.    The  use  of  large  shafts,  steel 
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gears,  bronze  bushings  and  ring  oiling  bronze  bearings  for  all  fast 
running  shafts  makes  a  strong  durable  machine  capable  of  standing 
the  hardest  service.  The  principal  feature  of  this  machine  is  its 
convenience  and  ease  of  manipulation.  All  the  feeds  and  speeds  are 
changed  by  means  of  levers,  and  great  care  has  been  taken  to 
arrange  the  levers  and  hand  wheels,  so  that  they  shall  be  within 
easy  reach  of  the  operator.    The  column  rests  on  ball  bearings. 

The  machine  is  adapted  for  use  w-ith  either  carbon  or  high 
speed  drills,  the  range  of  spindle  speeds  being  sufiicient  for  this 
purpose.  Friction  clutches  are  used  for  starting  and  stopping  the 
machine  at  high  speeds,  so  as  to  prevent  shock  and  consequent  wear. 
The  speed  box  is  planed  on  the  top.  in  order  that  the  drill  may  be 
easily  changed  from  a  belt-driven  machine  to  a  motor-driven  ma- 
chine, by  the  simple  substitution  of  two  gears  for  the  pulley.  Re- 
versing gears  for  tapping  are  provided  and  all  speeds  and  feeds 
may  be  changed  while  the  machine  is  running  even  at  its  highest 
speeds. 

This  radial  drill  is  a  full  universal  machine,  that  is,  both  the 
arm  and  the  saddle  swivel.  The  principal  dimensions  of  the  ma- 
chine are  as  follows: 

Drills   to   the  center  nt    12  ft. 

Max.  distance  from  face  of  column  to  center  of  •drill.  ..  .77%  in. 
Least  distance  from  face  of  column  to  center  of  drill. . .  .22%    " 

Greatest  distance  from  spindle  to  base  plate 75  " 

Traverse  of  spindle 20  "'    * 

Georgia  Peaches. 
The  peach  shipments  from  the  Augusta  district  this  year  will 
far  surpass  those  of  any  other  season.  Within  the  twenty-four  hours 
ending  at  noon  yesterday  the  Georgia  Railroad  received  and  forward- 
ed 165  cars  of  Elbertas,  after  icing  the  cars  at  the  local  refrigera- 
tors. This  is  the  biggest  day's  record,  though  the  season  is  now 
at  its  height,  and  will  last  about  one  week  longer,  during  which 
the  road  and  ice  manufactories  will  be  hard  put  to  keep  up  with  the 
supply  from  the  orchards.     Within  24  hours  there  had  to  be  put 
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aboard  the  cars  825  tons  of  ice  properly  placed,  with  the  concomitant 
shifting  and  regulating.  Along  every  mile  between  Augusta  and 
Macon  the  orchards  extend  in  almost  one  unbroken  line,  there  being 
a  million  and  a  half  trees  in  bearing  this  year,  an  increase  of  300 
per  cent,  over  last  season — figures  that  mark  this  as  one  of  the 
finest  peach  growing  districts  in  the  world.  The  fruit  comes  to  its 
maturity  midway  in  time  between  the  South  Georgia  orchards  and 
those  above  Atlanta,  comprised  in  what  is  known  as  the  North 
Georgia  crop.  One  hundred  and  sixty-five  cars,  with  an  average  of 
500  crates  to  the  car  means  82,500  crates,  or  495,000  baskets,  or  about 
11,800,000  peaches  concealed  in  their  wooden  casings,  waiting  in  the 
cool  depths  of  the  cars  to  scatter  their  blessing  to  the  ends  of 
the  United  States.  If  these  11,800,000  peaches  were  placed  end  to 
end  they  would  reach  567  miles;  or  from  Augusta  to  Washington; 
one  long  connecting  link  of  ruddy  hued,  crimson-cheeked  luscious- 
ness  to  which  the  ambrosia  of  the  gods  is  as  breakfast  food  to  the 
epicure. — Augusta  (Oa.)   Chronicle,  July  21. 

Motor  Omnibuses  in  England. 
The  increase  in  the  number  of  motor  buses  for  passenger  traffic 
in  London  and  other  towns  and  cities  of  the  United  Kingdom  has 
been  very  marked.  The  price  of  the  standard  double-deck  omnibus, 
carrying  36  passengers,  is  $4,623  net  London;  of  the  single-deck  type, 
carrying  IS  passengers,  $4,136  net  London.  The  cost  of  running 
vehicles  of  this  type,  inclusive  of  all  management  expenses,  depreci- 
ation, drivers  and  conductors'  wages,  petrol,  etc.,  works  out  at  about 
21  cents  per  mile,  while  the  average  receipts  of  the  various  com- 
panies who  have  them  in  use  is  about  33  cents  per  mile.  According 
to  the  London  Daily  Hail  of  May  26,  1905.  the  London  motor  omni- 
buses, all  last  spring  succeeded  beyond  the  most  sanguine  expecta- 
tions of  the  companies  and  individuals  running  them. — Consular 
Report. 

New  York  Surface  Lines. 

The  earnings  of  the  New  York  City  Railway  in  June  aggregated 
$1,887,834,  as  compared  with  $1,865,065  in  June,  1904,  and  $1,764,798 
in  June,  1903.  Thus  there  is  an  increase  in  two  years  of  almost  $125,- 
000  a  month  (as  indicated  by  the  June  figures)  in  spite  of  the  com- 
petition of  the  subway.  As  a  matter  of  fact,  the  surface  lines  have 
felt  the  subway  competition  quite  sharply  but  in  the  hot  weather  the 
subway  was  slightly  less  popular  than  it  was  in  the  colder  months. 
It  will  be  recollected  that  the  company's  statement  for  the  three 
months  ending  March  31,  1905,  which  was  the  first  statement  cover- 
ing a  full  quarter's  operation  of  the  system  in  competition  with  the 
subway,  showed  gross  earnings  of  only  $3,639,468,  a  considerable  de- 
crease from  the  year  previous.  This  March  showing,  however,  re- 
flected not  only  the  competition  of  the  subway,  but  also  the  result  of 
an  exceptionally  severe  winter,  with  much  snow. 

Establishment  of  a  Canals  Trust  in  Great  Britain. 
A  recent  bill  enacted  by  Parliament  establishes  a  strong  central 
canals  trust  for  the  purpose,  in  the  first  instance,  of  taking  over, 
improving  and  managing  certain  specified  canals  which  form  a 
chain  of  navigation  between  the  principal  ports  in  England.  Powers 
are  also  taken  for  subsequently  acquiring  other  canals,  but  not  the 
Manchester  Ship  Canal,  and  for  the  improvement  and  management 
of  these  other  canals.  The  purpose  of  the  bill  is  by  this  consolida- 
tion of  interests  and  management  to  improve  the  facilities  for 
water  carriage  and  to  establish  a  complete  system  of  intercom- 
munication. The  bill  was  first  presented  last  winter  and  has  now 
been  amended  in  some  slight  particulars  and  appears  under  date 
of  July  4,  1905.  The  canals  trust  is  a  body  corporate  composed 
of  thirty-seven  trustees,  of  which  seven  are  appointed  by  the  Treas- 
ury, seven  by  the  Board  of  Trade,  seven  by  the  Boai'd  of  Agriculture 
and  Fisheries  and  two  each  by  the  port  authorities  of  the  principal 
seaports  and  by  other  associations.  It  is  provided  that  no  officer  of 
a  railroad  company  shall  be  eligible  for  the  office  of  trustee.  The 
trust  is  required  as  soon  as  possible  to  take  steps  to  acquire  the 
Birmingham,  Coventry.  Grand  Junction,  Leeds  &  Liverpool,  Ox- 
ford, Staffordshire  &  AVorcestershire,  Warwick  &  Birmingham,  and 
Warwick  &  Napton  canals:  also  to  undertake  the  Kennet  &  Avon 
canal  navigation  and  the  River  Avon  navigation  (now  managed  by 
the  Great  Western  Railway),  the  Sharpness  New  Docks  and  Glou- 
cester &  Birmingham  Navigation  Co.,  the  Trent  Navigation  Co.  and 
the  navigation  of  the  rivers  .4.ire  and  Calder.  After  this  has  been 
done  the  trust  may  acquire  further  canal  companies,  apparently, 
at  its  own  discretion.  The  provision  for  recompense  is  simply  that 
the  trust  shall  pay  to  each  company  such  sums  as  may  be  mutually 
agreed  upon;  or  in  default  of  agreement  the  trust  may  obtain  a 
provisional  order  authorizing  the  acquisition  of  the  canal  and  a 
court  of  arbitration,  provided  for  by  the  Act.  may  appraise  the 
property.  In  determining  the  sum  to  be  paid  to  each  company  in 
case  of  arbitration,  it  is  provided  that  the  court  shall  take  into 
account  the  manner  in  which  the  canal  has  been  maintained  and 
administered;  also  whether  reasonable  efforts  have  been  made  to 
encourage  trafl5c  on  it  and  whether  any  substantial  and  permanent 
increase  in  the  value  of  the  canal  property,  other  than  the  part 
acquired  by  the  trust,   is  shown  to   be  probable  by  reason  of  this 


acquisition  by  the  trust.  The  court  of  arbitration  consists  of  three 
arbitrators,  one  to  be  appointed  by  the  Lower  Chief  Justice  of 
England,  one  by  the  Treasury  and  one  by  the  President  of  the  Board 
of  Trade. 

It  is  provided  that  a  canal  fund  shall  be  established  and  all 
receipts  of  the  trust  shall  be  carried  to  that  fund  and  all  payments 
by  the  trust  shall  be  made  out  of  that  fund.  Any  holder  of  securities 
shall  have  the  same  rights  and  remedies,  as  nearly  as  may  be, 
against  the  trust  and  the  canal  fund  as  he  would  have  had  against 
the  company.  The  trust  is  authorized  to  borrow  money  for  the  pur- 
pose of  taking  over  the  canal  properties,  for  redeeming  funded 
obligations  and  for  completing  new  work  which  had  been  author- 
ized by  the  canal  companies,  by  Act  of  Parliament,  before  the  pas- 
sage of  the  Canals  Act.  To  accomplish  this  the  trust  is  author- 
ized to  create  an  issue  of  guaranteed  canal  stock  bearing  interest 
at  a  rate  not  to  exceed  3%  per  cent,  and  this  stock  is  to  be  charged 
on  the  canal  fund  and  on  all  the  revenues  of  the  trust,  with  its 
interest  guaranteed  by  the  Treasury.  It  is  provided  that  the  trust 
shall  carry  a  large  reserve  fund  as  fast  as  it  can  accumulate  it 
and  that  current  income  after  payment  of  current  expenses,  main- 
tenance and  fixed  charges  may  be  applied  at  the  discretion  of  the 
trust  under  certain  restrictions.  It  is  specifically  provided  that  the 
trust  shall  not  itself  undertake  the  business  of  a  carrier  of  traflSc 
on  any  of  the  canals  acquired  by  it,  but  shall  be  in  the  nature  of 
a  holding  company,  as  its  name  implies.  The  Act  does  not  apply 
to  Scotland  and  Ireland  and  the  Manchester  Ship  Canal  is  specifical- 
ly excepted  from  its  rulings. 

Manufacturing  and  Business. 

A  contract  has  been  given  to  A.  S.  Schulman,  of  Cincinnati,  at 
$90,000,  for  the  electrical  equipment  of  the  new  union  station  at 
Washington,  D.  C. 

Announcement  is  made  by  Geo.  M.  Kenyon,  of  St.  Paul,  Minn., 
dealer  in  railroad  supplies,  that  on  August  1  he  will  remove  to 
600-601  Pioneer  Press  Building,  St.  Paul,  Minn. 

On  July  24,  according  to  reports  from  Guayaquil,  Ecuador,  the 
Guayaquil-Quito  Railway  Co.  opened  its  line  to  Riobamba,  which 
is  the  capital  of  the  province  of  Chimborazo  and  9.064  ft.  above 
sea  level. 

Mr.  E.  M.  Woodward  has  been  elected  President  and  Treasurer, 
Mr.  A.  M.  Powell,  Vice-President  and  Superintendent,  and  Mr.  J.  W. 
Robinson,  Secretary,  of  the  Woodward  &  Powell  Planer  Co..  of  Wor- 
cester. Mass. 

The  Pond  Engineering  &  Contracting  Co.  has  been  incorporated 
in  New  York  with  a  capital  of  $25,000  to  conduct  an  engineering  and 
contracting  business  by  N.  H.  Nieman  and  R.  H.  Waddell,  of  New 
York,  and  A.  A.  Kelly,  of  Montclair,  N.  J. 

Plans  and  specifications  are  on  file  with  the  Chilean  Legation 
in  Washington,  D.  C,  and  with  the  Consulate  General,  135  West  11th 
street.  New  York  City,  for  building  docks  and  making  improvements 
in  the  harbor  of  Valparaiso,  at  an  aggregate  cost  of  about  $12,500,000. 
Bids  are  asked  for  this  work  by  or  before  April  2,  1906. 

Mr.  William  Jessop,  chairman  of  William  Jessop  &  Sons,  Lim- 
ited, steel  manufacturers,  of  Sheffield,  England,  and  president  of  the 
Jessop  Steel  Company,  of  Washington,  Pa.,  died  on  July  4  at  his 
country  estate  at  Bradfield,  England.  He  was  the  head  of  the  fourth 
generation  of  the  Jessop  family  in  control  of  the  firm.  In  1903  he  vis- 
ited America. 

Plans  and  specifications  are  on  file  with  the  Cuban  Consul-Gen- 
eral  at  96  Wall  street.  New  York,  for  the  construction  of  a  wharf, 
custom-house  and  appraiser's  office  in  Havana  harbor  at  an  aggregate 
cost  of  about  $3,000,000.  Bids  will  be  received  in  Havana  for  this 
work  up  to  November  9.  The  government  will  also  grant  a  99-year 
concession  for  wharf  rights  and  privileges. 

Mr.  Arthur  Koppel  announces,  in  connection  with  the  notice  pub- 
lished in  our  issue  of  July  14  that  Mr.  Ernst  Wiener,  formerly  his 
manager,  had  severed  his  connection  with  Mr.  Koppel.  that  Mr.  Carl 
Koch  was  not  his  chief  engineer,  but  was  only  one  of  many  engi- 
neers. Also  that  the  statement  that  Mr.  Wiener  has  associated  with 
him  a  large  part  of  Mr.  Koppel's  former  staff  is  exaggerated,  as  only 
five  of  Mr.  Koppel's  force  left  with  Mr.  Wiener. 

The  report  of  the  United  States  Engineer,  Lieut-Col.  Charles  E. 
L.  B.  Davis,  in  charge  of  the  deep  waterway  between  Duluth.  Chicago 
and  Buffalo,  recently  made  public,  recommends  an  appropriation  of 
$3,393,000  to  be  spent  on  the  St.  Mary's  Falls  canal  at  Sault  Ste. 
Marie.  Of  this  sum.  $3,300,000  is  for  the  proposed  new  lock.  One 
million  dollars  is  asked  for  the  completion  of  the  Hay  Lake  and 
Neebish  channels,  the  amdunt  on  hand  being  $2,146,428;  the  balance 
of  $93,797  is  to  be  used  on  improvements  in  the  St.  Mary's  river. 
Lieut.-Col.  Davis  estimates  that  the  maximum  cost  of  building  a  21- 
ft.  channel  from  Lake  Superior  to  Lake  Huron  would  be  $10,160,000. 
and  tc  secure  a  uniform  depth  of  21  ft.  in  the  Detroit  river  would 
involve  an  outlay  of  $2,000,000. 
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Iron  and  Steel. 

The  New  York  Central  Lines,  it  is  said,  have  given  an  addi- 
tional order  for  25,000  tons  of  rails. 

The  steamer  Colon,  which  recently  sailed  from  Baltimore,  car- 
ried a  cargo  of  steel  rails  and  fish  plates  to  be  used  in  double  track- 
ing the  Panama  Railroad. 

The  American  Rolling  Mill  Co.,  of  Middletown,  Ohio,  has  bought 
the  property  of  the  Muskingum  Valley  Steel  Co.,  at  Zanesville,  and 
will  now  be  able  to  make  35,000  tons  of  ingots  and  30,000  tons  of 
black  and  galvanized  sheets  yearly.  George  M.  Verity,  of  Middle- 
town,  Ohio,  is  president  and  treasurer,  and  R.  C.  Phillips,  of  the  same 
place,  secretary. 

Orders  for  rails  recently  placed  aggregate  about  75.000  tons. 
The  Missouri  Pacific  and  allied  companies  have  ordered  30,000  tons, 
mainly  from  the  Carnegie  Steel  Co.,  which  also  has  an  order  for 
10,000  tons  for  the  Mexican  Central  and  part  of  an  order  of  12.000 
tons  for  the  Kansas  City  Southern  which  the  Republic  Iron  &  Steel 
Co.,  it  is  said,  cannot  supply.  An  order  has  been  given  by  a  north- 
western road  for  17,000  tons  of  standard  sections  to  an  eastern  inde- 
pendent mill.  Negotiations  are  pending  for  about  50,000  tons  for 
domestic  use  and  approximately  8,000  tons  for  export.  The  Man- 
hattan bridge  specifications,  which  are  now  being  advertised,  call  for 
about  50.000  tons  of  structural  steel,  which  will  be  ordered  during 
the  coming  month. 


PERSONAL. 


— Mr.  Ira  0.  Rhoades,  who  has  been  appointed  General  Purchas- 
ing Agent  of  the  Southern  Pacific,  with  headquarters  at  San  Fran- 
cisco, was  born  in  1863  at 
Rockland,  Maine,  and  was 
educated  in  the  public  schools 
of  Omaha,  Nebraska.  He  be- 
gan his  railroad  service  with 
the  Union  Pacific  in  1880,  as 
messenger  and  office  boy  in 
the  stores  department.  Dur- 
ing the  next  eight  years  he 
was  receiving  and  shipping 
clerk,  foreman,  tie  inspector 
and  chief  clerk  to  the  General 
Storekeeper.  On  September 
1,  1888,  he  was  made  chief 
clerk  to  the  General  Purchas- 
ing Agent  and  held  that  posi- 
tion until  March,  1S97,  when 
he  went  to  the  Oregon  Short 
Line  as  General  Purchasing 
Agent,  with  headquarters  at 
Salt  Lake  City,  Utah,  where 
he  remained  until  he  was  ap- 
pointed to  his  present  position 
Ira  o.  Rhoades.  on  June  15  of  this  year. 

— Mr.  G.  W.  Vaughan.  who  has  been  appointed  Engineer  of 
Maintenance  of  Way,  of  the  New  York  Central,  was  born  in  1859. 
After  a  course  at  Warren 
Polytechnic  College  he  en- 
tered railroad  service  in  1881 
as  a  rodman  on  the  Pitts- 
burg, Cincinnati  &  St.  I^ouis. 
From  April,  1883,  to  April, 
1884,  he  was  Assistant  to  the 
Engineer  of  Maintenancf,  of 
Way;  from  April,  1884,  to 
March,  1887,  Supervisor  of 
Track  on  the  third  subdivi- 
sion, and  to  April,  1887,  As- 
sistant Engineer  of  Mainten- 
ance of  Way.  He  then  went 
to  the  New  York,  Chicago  & 
St.  Louis,  where  he  was  As- 
sistant to  the  Division  Engi- 
neer of  the  I'^astern  division 
until  February.  1889.  when  lie 
became  Division  Engineer  of 
the  same  division.  From 
March,  1894,  to  August,  1898. 
he  was  Engineer  of  Mainten- 
ance of  Way  and  from  August,  g.  w.  Vaughan. 
1898,  to  November,  1899,  Engineer  in  charge  of  reconstruction  and 
of  maintenance  of  bridges  and  buildings.  In  December,  1899,  he 
went  to  the  New  York  Central  as  Supervisor  of  Bridges  and  Build- 
ings on  the  Eastern  division.  In  December.  1900.  he  was  appointed 
Division  Engineer  of  the  Pennsylvania  division,  and  in  September, 


1901,  Division  Engineer  of  the  Western  division,  which  position  he 
held  until  July  1st  of  the  present  year. 

— Mr.  Lyman  Erastus  Roys  died  on  July  12  at  Rutland,  Vt.,  at 
the  age  of  77.  Mr.  Roys  entered  the  employ  of  the  Central  Vermont 
at  the  age  of  eighteen.  In  18G5  he  was  appointed  Civil  Engineer  and 
Superintendent  of  Buildings,  and  when  the  New  London  Northern 
was  acquired  he  held  the  same  position  on  that  road.  He  surveyed 
and  built  the  Addison  Railroad,  running  from  Leslie  Junction  to 
Ticonderoga,  N.  Y. 

— Mr.  R.  D.  Hawkins,  who  has  been  appointed  General  Master 
Mechanic  of  the  Central  district  of  the  Great  Northern,  is  a  graduate 
of  the  mechanical  engineering  course  of  Purdue  University.  He 
remained  at  Purdue  as  instructor  a  year  after  graduation,  and  then 
v/ent  to  New  Orleans,  where  he  installed  an  iron  foundry  and  wood- 
working shops.  Later  he  served  as  a  machinist  in  the  Buchel  Ma- 
chine Works  in  that  city.  In  1898,  he  opened  an  office  in  Indian- 
apolis as  Consulting  Engineer  and  the  next  year  went  to  the  Great 
Northern. 

— Mr.  Daniel  S.  Lamont,  former  Secretary  of  War  and 
Vice  President  of  the  Northern  Pacific,  died  suddenly  at  his 
home  in  Millbrook,  N.  Y.,  on  July  23.  Mr.  Lamont  was  born  in 
1852  and  graduated  from  Union  College  in  1872.  In  1896,  after 
serving  as  Secretary  of  War  under  President  Cleveland,  he  became 
Vice  President  of  the  Northern  Pacific,  in  charge  of  its  eastern 
affairs,  and  was  prominent  in  the  reorganization  of  the  road.  He 
was  a  director  of  the  Northern  Pacific,  the  Northern  Securities  Com- 
pany, the  St.  Paul  &  Northern  Pacific,  the  International,  the  Manitoba 
and  the  Syracuse,  Binghamton  &  New  York;  and  a  trustee  of  the 
Washington  &  Columbia  River. 


ELECTIONS  AND   APPOINTMENTS. 


Arkansas  Southern. — M.  A.  Hansen,  Engineer  of  River  Protection  on 
the  Missouri  Pacific,  has  been  appointed  Chief  Engineer,  with 
headquarters  at  Ruston,  La. 

Augusta  d  Florida. — The  following  oflicers  have  been  elected:  Allen 
W;  Jones,  President;  W.  M.  Blunt,  Vice-President  and  General 
Manager;  H.  S.  Jones,  Secretary. 

Chicago  Great  Western. — F.  A.  Peterson  has  been  appointed  Division 
Engineer  of  the  Southwest  division,  succeeding  C.  G.  Delo. 

Chicago.  Rock  Island  tC  Pacific. — The  position  of  Assistant  to  the 
General  Manager,  heretofore  held  by  W.  G.  Bierd,  has  been  abol- 
ished, and  Mr.  Bierd  has  been  appointed  Superintendent  of 
Terminals  at  Chicago,  succeeding  C.  H.  Hubbell. 

Detroit,  Toledo  d-  Ironton. — F.  A.  Durban  has  been  elected  President 
and  Benjamin  S.  Warren,  Vice-President.  H.  Scott  has  been 
elected  a  director.  C.  P.  Lamprey  has  been  appointed  General 
Traffic  Manager  of  this  road  and  of  the  Ann  Arbor,  with  head- 
quarters at  Toledo,  Ohio.  John  J.  Kirby,  General  Passenger 
Agent  of  the  Ann  Arbor,  has  been  appointed  General  Passenger 
Agent  of  the  two  roads,  with  headquarters  at  Toledo.  The  office 
of  General  Freight  Agent  of  the  Ann  Arbor  has  been  abolished, 
C.  H.  Bell,  Chief  Clerk  to  the  General  Freight  and  Passenger 
Agent,  has  been  appointed  Assistant  General  Freight  Agent  of 
both  roads. 

Erie. — W.  H.  Peddle,  Superintendent  of  Terminals  with  authority 
over  the  stations  at  New  York  City.  Jersey  City.  Weehawken. 
Bergen  and  the  Pavonia  Ferry,  has  resigned,  effective  August  1. 
J.  M.  Barrett,  Superintendent  of  the  Chicago  &  Erie  division, 
will  succeed  Mr.  Peddle. 

The  authority  of  George  Van  Keuren,  General  Superintend- 
ent, has  been  extended  over  the  New  York  station  and  the  Jersey 
City  properties. 

Great  Northern. — Howard  James,  Purchasing  Agent,  has  been  ap- 
pointed Assistant  to  the  President,  with  headquarters  at  Seattle. 
Wash.,  and  also  President  and  General  Manager  of  the  Great 
Northern  Steamship  Company  with  headquarters  at  Seattle. 
Wash.,  succeeding  in  both  positions  J.  D.  Farrell,  resigned. 

Lake  Erie  d-  M'estern. — G.  P.  Smith,  Engineer  of  Maintenance  of  Way 
of  the  Indiana.  Illinois  &  Iowa,  has  been  appointed  Chief  Engi- 
neer of  the  Lake  Erie  &  Western  and  of  the  Indiana,  Illinois  & 
Iowa,  with  headquarters  at  Indianapolis,  Ind.,  succeeding  E.  A. 
Handy. 

The  office  of  Wilmer  Mitten,  Master  Mechanic,  has  been 
moved  from  Fort  Wayne  to  Muncie,  Ind.  I.  W.  Kurtz,  Master 
Mechanic  at  Peru,  Ind..  has  resigned,  effective  August  1.  He  will 
be  succeeded  by  C.  H.  Mashey. 

Lake  Shore  d  Michigan  Southe^-n. — F.  E.  Woodruff,  Chief  Clerk  to 
the  General  Manager,  has  been  appointed  to  the  new  position  of 
Inspector  of  Passenger  Trains  and  Station  Service.  Charles 
Donahue.  Chief  Clerk  to  the  Superintendent  of  Motive  Power. 
succeeds  Mr.  Woodruff. 
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Lehigh  Valley. — J.  P.  Schaperkotter  has  been  appointed  General 
Solicitor,  with  headquarters  at  New  York,  succeeding  H.  S. 
Drinker, 

J.  W.  Flatten,  Assistant  to  the  President,  has  resigned,  effect- 
ive September  1.  E.  A.  Albright.  Assistant  Secretary,  succeeds 
Mr.  Flatten,  with  headquarters  at  Fhiladelphia.  The  General 
Auditor,  Treasurer  and  Secretary  will  report  to  the  Assistant  to 
the  Fresident.  L.  D.  Smith  has  been  elected  Assistant  Secretary, 
with  headquarters  at  New  York,  succeeding  Mr.  Albright. 

Luiiisville  d-  :Nashville.— Commencing  August  1,  the  Alabama  Mineral 
Division  will  be  operated  as  a  part  of  the  Birmingham  Mineral 
Division,  with  T.  E.  Brooks,  Superintendent;  office  at  Birming- 
ham. The  ofTice  of  Superintendent  at  Anniston  will  be  discon- 
tinued. W.  E.  Knox  having  been  assigned  to  other  duties. 

Macon  d-  Birmiiiyham. — S.  F.  Parrott,  recently  elected  Vice-President 
and  General  Manager  of  the  Georgia  Southern  &  Florida,  has 
been  appointed  Acting  Vice-President  of  this  road,  succeeding 
W.  C.  Shaw,  resigned. 

Missouri  Pacific. — P.  B.  Scheetz,  Assistant  Engineer  at  St.  Louis,  has 
been  appointed  Engineer  of  Bridges  and  Buildings  of  this  road 
and  of  the  St.  Louis,  Iron  Mountain  &  Southern,  with  headquar- 
ters at  St.  Louis,'  succeeding  E.  Fisher. 

Herbert  Murphy  has  been  appointed  Division  Engineer  at 
Kansas  City,  in  charge  of  the  construction  of  new  yards. 

Neic  York  Central  d  Hudson  River. — H.  Fernstrom,  Chief  Engineer, 
has  resigned.  Until  further  notice,  all  maintenance  and  construc- 
tion work  and  organizations  engaged  therein,  except  as  other- 
wise arranged,  will  be  under  the  authority  of  Charles  Parker, 
Principal  Assistant  Engineer. 

Neto  York  State  Railroad  Commission. — Frederick  E.  Gunnison  has 
been  appointed  commissioner,  completing  the  board  of  five  as 
provided  for  by  the  new  law.  The  other  members  are:  Joseph 
M.  Dickey,  G.  G.  Dunn,  Frank  M.  Baker  and  George  W.  Aldridge. 

Oregon  Railroad  d  Navigation. — Andrew  Maclean.  Constructing  En- 
gineer of  the  Colorado  Fuel  &  Iron  Co.,  has  been  appointed 
Chief  Electrician  and  Constructing  Engineer,  with  headquarters 
at  Portland,  Ore. 

Panama  Canal. — Jackson  Smith,  Assistant  to  the  First  Vice-President 
of  the  National  of  Mexico,  has  been  appointed  one  of  the  Assist- 
ant Engineers  of  Construction. 

Pennsylvania. — Elliott  Sumner,  Assistant  Engineer  of  Motive  Power 
at  Jersey  City,  has  been  appointed  Engineer  of  Motive  Power  of 
the  United  Railroads  of  New  Jersey  division.  H.  P.  Meredith, 
Assistant  Master  Mechanic  at  Altoona,  has  been  appointed  As- 
sistant Engineer  of  Motive  Power  at  Jersey  City,  succeeding  Mr. 
Sumner.  M.  J.  Davis.  Inspector  at  Altoona,  and  P.  L.  Grove, 
Foreman  of  the  Bedford,  Pa.,  shops,  have  been  appointed  As- 
sistant Master  Mechanics,  succeeding  Mr.  Meredith. 

Pere  Marquette. — The  authority  of  J.  S.  Pyeatt,  Superintendent  of 
the  Buffalo  division,  has  been  extended  to  Grand  Rapids.  His 
headquarters  will  be  at  Detroit. 

Pullman  Company. — P.  N.  Bostwick.  Assistant  Superintendent  of  the 
Southeastern  division,  has  been  appointed  Assistant  General 
Manager  with  headquarters  in  Chicago,  effective  August  1.  John 
T.  Ranson,  Chief  Clerk,  will  succeed  Mr.  Bostwick. 

Rio  Grande. — August  Celaya  has  been  elected  President;  Joseph 
Celaya,  Treasurer;  and  William  A.  Neale,  Secretary.  The  fol- 
lowing directors  have  been  elected:  Joseph  Celaya,  August 
Celaya,  James  B.  Wells.  George  L.  Edwards,  Edward  C.  Eliott, 
Thomas  W.  Carter  and  Duval  West. 

St.  Louis,  Iron  Mountain  d  Southern. — See  Missouri  Pacific. 

St.  Louis  Southivestern. — T.  E.  Adams,  General  Master  Mechanic, 
has  been  appointed  Superintendent  of  Motive  Power,  the  office 
of  General  Master  Mechanic  having  been  abolished. 

San  Pedro,  Los  Angeles  d  Salt  Lake. — H.  B.  Worden.  Assistant  Gen- 
eral Freight  Agent,  has  resigned. 

Seaboard  Air  Line. — R.  I.  Cheatham,  Assistant  General  Freight 
Agent,  has  resigned.  J.  A.  Pride,  Commercial  Agent  at  Colum- 
bia, S.  C.  has  been  appointed  Assistant  General  Freight  Agent, 
succeeding  Mr.  Cheatham. 

Union  Pacific. — Ernest  Stenger.  Assistant  Superintendent  of  the 
Wyoming  division,  has  been  appointed  Superintendent  of  the 
Colorado  division,  with  headquarters  at  Denver,  Colo.,  succeed- 
ing H.  C.  Ferris,  resigned.  H.  L.  Anderson,  Trainmaster  at 
Green  River,  Wyo.,  has  been  appointed  Assistant  Superintendent 
of  the  Wyoming  division,  with  headquarters  at  Cheyenne,  Wyo., 
succeeding  Mr.   Stenger. 

Webb    C.     Ball    has    been    appointed     General     Time     In- 
spector, succeeding  J.  W.  Porsinger. 

Virginia  d  Truckee  Railiray.— The   following  officers  and  directors 


of  this  company,  which  is  the  successor  to  the  Virginia  & 
Truckee  Railroad,  have  been  elected:  D.  0.  Mills,  President; 
H.  M.  Yerington,  General  Manager;  E.  B.  Yerington,  Secre- 
tary; and  W.  E.  F.  Beal,  A.  M,  Ardery,  James  Newlands,  Jr., 
W.  E.  Sharon  and  J.  W.  Eckley,  directors. 
Wabash. — John  Lange,  Master  Car  Builder  at  Moberly,  Mo.,  has  re- 
signed. Mr.  Lange  is  77  years  old  and  resigns  because  of  ill 
health. 

Steven  E.  Cotter,  Superintendent  of  the  Middle  division, 
has  been  appointed  General  Superintendent,  with  headquarters 
at  St.  Louis,  succeeding  H.  L.  Magee,  resigned  on  account  of 
sickness. 


LOCOMOTIVE  BUILDING. 


The  Wabash  has  ordered  15  consolidation  locomotives  from  the 
Baldwin  Works. 

The  Chicago  Junction  has  ordered  two  mogul  locomotives  from 
the  American  Locomotive  Co. 

The  New  York  Central  d  Hudson  River  is  building  a  four- 
cylinder  balanced  inspection  locomotive. 

The  Chicago,  Peoria  d  St.  Louis  has  ordered  two  simple  six- 
wheel  (0-6-0)  switching  and  two  consolidation  (2-8-0)  locomotives 
from  the  Rogers  works  of  the  American  Locomotive  Co.,  for  Septem- 
ber delivery.  The  switching  locomotives  will  weigh  133,000  lbs.; 
cylinders,  20  in.  x  26  in.;  diameter  of  drivers,  50  in.;  straight  boiler, 
with  a  working  steam  pressure  of  180  lbs.;  heating  surface,  1,840 
sq.  ft.;  280  National  tubes,  2  in.  in  diameter  and  11  ft.  6  in.  long; 
Otis  steel  firebox,  102  in.  x  40 1/2  in.;  grate  area,  29  sq.  ft.;  tank  capac- 
ity, 4,000  gallons,  and  coal  capacity,  6  tons.  The  consolidation  loco- 
motives will  weigh  165,000  lbs.,  with  145,000  lbs.  on  drivers;  cylin- 
ders, 20  in.  X  26  in.;  diameter  of  drivers,  54  in.;  straight  boiler, 
with  a  working  steam  pressure  of  200  lbs.;  heating  surface,  2.245 
sq.  ft.;  288  tubes,  2  in.  in  diameter  and  13  ft.  10  in.  long;  firebox, 
116  in.  X  40%  in.;  grate  area,  32 1/;  sq.  ft.;  tank  capacity,  6.000 
gallons,  and  coal  capacity,  10  tons.  The  special  equipment  for  all 
includes:  Westinghouse  air-brakes,  Cambria  axles,  Magnesia  boiler 
lagging  and  metal  brake-beams  for  switching  locomotives,  steel  back 
brake-shoes.  Tower  couplers  for  switching  locomotives  and  Kelso 
couplers  for  consolidation  locomotives,  Dressel  headlights,  Ohio  in- 
jectors, Jerome  piston  and  valve  rod  pa.-icin-^s.  Hiiyden  safety  valves. 
Leach  sanding  devices,  Nathan  triple  sight-feed  lubricators  for 
switching  locomotives,  Scott  springs,  Ashcroft  steam  gages,  Midvale 
driving  wheel  tires  for  switching  locomotives,  cast-steel  tender 
wheel  tires  and  wheel  centers,  and  Richardson  valves  for  consolida- 
tion locomotives. 


CAR   BUILDING. 


The  Canadian  Pacific  is  building  19  sleeping  cars  and  nine 
tourist  cars. 

The  Chicago  d  North-Western  has  recently  ordered  nine  pas- 
senger cars  from  the  Pullman  Co. 

The  Cuba  Company  has  ordered  from  the  Middletown  Car  Works 
300  platform  cars  with  King  patent  steel  underframes. 

The  Central  Northern  of  Argentina  has  ordered  from  the  Mid- 
dletown Car  Works  40  platform  care  fitted  with  King  patent  steel 
underframes. 

The  Harriman  Lines  have  ordered  2,550  steel-undertrame  bo.x 
cars  of  100,000  lbs.  capacity  and  400  steel-underframe  stock  cars 
of  80,000  lbs.  capacity  from  the  Western  Steel  Car  &  Foundry  Co. 

The  Chicago,  Rock  Island  d  Pacific  has  ordered  two  combination 
parlor  and  coach  cars,  four  combination  dining  and  passenger  cars 
and  two  dining  cars  from  the  Pullman  Co.,  and  56  combination  smok- 
ing and  baggage  cars,  10  passenger  cars,  10  chair  cars  and  10  bag- 
gage cars  from  the  American  Car  &  Foundry  Co. 

The  Norfolk  d  Western  has  ordered  500  drop  bottom  gondolas 
of  100,000  lbs.  capacity  from  the  Pittsburg  works  of  the  Pressed 
Steel  Car  Co.  These  cars  will  be  built  according  to  the  specifications 
of  the  sample  car  built  recently  by  the  Norfolk  &  Western  in  its 
Roanoke  shops.  They  will  have  steel  underframes  and  will  weigh 
38,000  lbs.  each. 

The  St.  Louis  d  San  Francisco  has  ordered  400  National  coal 
dump  cars  of  80,000  lbs.  capacity,  500  hopper  coal  cars  of  100.000 
lbs.  capacity,  500  coal  cars  of  100,000  lbs.  capacity,  six  postal  cars 
and  10  combination  baggage  and  mail  cars  from  the  American 
Car  &  Foundry  Co.  and  100  coal  dump  cars  of  100.000  lbs.  capacity 
from  the  Pressed  Steel  Car  Co.  The  National  coal  dump  cars  will 
be  34  ft.  8  in.  long,  9  ft.  7  in.  wide  and  4  ft.  2  in.  high,  inside 
measurements,  and  36  ft.  4  in.  long.  10  ft.  wide  and  9  ft.  1  in.  high 
over  all,  with  wooden  frames  and  steel  underframes.  The  special 
equipment  includes:  Simplex  bolsters,  Hewitt  brasses,  and  Miner 
draft  rigging.  The  hopper  coal  ears  will  be  33  ft.  9  in.  long,  8  ft. 
9i.j  in.  wide  and  7  ft.  11  in.  high,  inside  measurements,  and  36  ft. 
1  in.  long.  9  ft.  6  in.  wide  and  10  ft.  6  in.  high  over  all.  with  wooden 
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frames  and  steel  underframes.  The  special  equipment  includes: 
Simplex  brake-beams,  Ajax  brasses.  Miner  draft  rigging  and  McCord 
journal  boxes.  The  coal  cars  will  weigh  39,200  lbs.  and  will  be  40 
ft.  long,  9  ft.  31-!  in.  wide  and  4  ft.  high,  inside  measurements,  and 
41  ft.  6 'in.  long.'lO  ft.  2i,o  in.  wide  and  8  ft.  11%  in.  high  over  all. 
The  special  equipment  includes:  Simplex  brake-beams,  Ajax  brasses, 
Miner  draft  rigging  and  McCord  journal  boxes.  The  coal  dump 
cars  will  be  40  ft.  long,  9  ft.  3  in.  wide  and  4  ft.  3%  in.  high,  inside 
measurements,  and  41  ft.  Vn  in.  long,  10  ft.  2  in.  wide  and  8  ft.  10  in. 
high  over  all,  with  steel  frames  and  underframes.  The  special 
equipment  includes:  Hewitt  brasses.  Miner  draft  rigging  and  Mc- 
Cord journal  boxes.  All  th6se  ears  will  have  Chicago  couplers.  The 
baggage  and  mail  cars  will  be  69  ft.  2  in.  long  and  9  ft.  1%  in.  wide, 
inside  measurements,  and  73  ft.  2  in.  long  and  10  ft.  wide  over 
all,  with  wooden  frames  and  underframes.  The  postal  cars  will  be 
6o'ft.  long  and  9  ft.  wide,  inside  measurements,  and  63  ft.  11  in. 
long  and  10  ft.  wide  over  all.  The  special  equipmeiit  for  both  the 
baggage  and  mail  cars  and  the  postal  cars  includes:  Diamond  special 
brake-beams,  Streeter  brake-shoes,  Hewitt  brasses,  Janney  couplers, 
Westinghouse  friction  draft  rigging,  New  York  safety  heating  sys- 
tem,  Pintsch   light,   Lawler  platforms  and  Pullman  vestibules. 

BRIDGE  BUILDING. 


Alviston,  Ont.— Bids  are  being  asked  by  R.  S.  Code,  County 
Engineer,  for'  putting  up  a  steel  bridge  over  the  Sydenham  river. 

Ashland,  Ky. — The  Cincinnati,  Hamilton  &  Dayton  is  locating 
the  site  to  build  its  proposed  bridge  over  the  Ohio  river. 

Benton.  Me.— A  contract  has  been  given  to  the  New  England 
Construction  Co.,  of  East  Everett,  Mass.,  at  $10,450  for  building 
a  bridge  255  ft.  long  over  the  Sebasticook  river. 

Bmugeport.  Conn.— Bids  are  wanted,  August  10,  by  E.  T.  Buck- 
ingham, City  Clerk,  for  building  a  reinforced  concrete  arch  over 
Ash  creek,  between  Bridgeport  and  Fairfield. 

CriiLi.icoTiiE,  Ohio. — Bids  will  soon  be  asked  by  the  County  Com- 
missioners for  repairs  to  the  present  structure  at  Bainbridge  and 
for  building  two  steel  bridges  each  200  ft.  long,  one  at  Vigo  and 
one  at  Austin.     B.  H.  Walker  is  County  Surveyor. 

Clarksdale,  Miss. — Bids  are  wanted.  August  7,  by  the  Board  of 
Supervisors  of  Coahoma  County,  for  building  a  steel  bridge  over 
the  Sunflower  river.  A.  M.  Searles,  Vicksburg,  Miss.,  is  engineer  in 
charge. 

Fairmont,  W.  Va. — A  contract  has  been  given  by  the  Baltimore 
&  Ohio  to  F.  H.  Clements  &  Co.,  of  Philadelphia,  for  the  stone  work 
on  the  bridge  which  it  is  building  over  the  Monongahela  river  at 
Hoult.  The  bridge,  which  is  to  replace  the  present  structure,  will 
cost,  when  completed,  nearly  $400,000. 

Kansas  City,  Mo.— The  Chicago,  Rock  Island  &  Pacific  has  under 
consideration  the  question  of  building  a  steel  bridge  over  the  Kaw 
river  at  Kansas  avenue  in  Armourdale,  plans  for  which  have  been 
approved  by  the  War  Department. 

Manitowoc,  Wis. — Plans  have  been  submitted  by  City  Surveyor 
Unger  to  the  City  Council  for  two  kinds  of  bridges,  one  for  a  swing 
bridge  to  cost  about  $70,000  and  the  other  for  a  bascule  bridge  to 
cost  $100,000,  to  be  built  over  the  river  at  Main  street. 

Mt.  Clemens,  Mich. — Bids,  it  is  said,  are  wanted,  August  7.  by 
AVilliam  F.  Kracht,  City  Clerk,  for  putting  up  a  two-span  reinforced 
concrete  bridge  with  a  total  length  of  195  ft.  and  a  roadway  50  ft. 
wide. 

New  Aluany.  I.nd. — The  Board  of  County  Commissioners  will 
give  a  contract  on  August  7  for  building  two  stone  abutments  and 
an  iron  bridge  over  Little  Indian  creek  at  Wheelers  Ford,  in  Lafay- 
ette township;  also  for  the  abutments  and  bridge  to  be  built  at 
Burkhardt's  mill,  in  Georgetown  township. 

New  York,  N.  Y. — Bids  are  wanted,  August  10,  by  Commissioner 
of  Bridges  George  E.  Best  for  the  metal  work  for  the  superstructure, 
the  anchorages,  towers,  etc.,  of  the  Manhattan  bridge,  to  be  built 
over  the  East  river  between  the  boroughs  of  Manhattan  and  Brook- 
lyn. 

Reduixu.  Cal. — The  Supervisors  of  Shasta  County  will  soon  ask 
for  bids  for  putting  up  a  steel  bridge  150  ft.  long  over  Cow  creek. 
R.  L.  Reading  is  County  Surveyor. 

Rirn.MONi),  Va. — The  Joint  Bridge  Committee,  at  a  recent  meet- 
ing has  decided  in  favor  of  a  bridge  to  cost  $100,000,  to  be  built 
over  the  James  river,  between  this  place  and  Manchester. 

Sacramento,  Cal. — Plans,  it  is  said,  have  been  ordered  to  be 
made  by  the  Board  of  Supervisors  for  a  concrete  bridge  over  Buf- 
falo creek  to  cost  about  $30,000. 

St.  Johns.  N.  B. — Bids  are  wanted  by  G.  S.  King  and  George 
McAvity.   commissioners   for  the   New   Brunswick   Coal   &   Railway 


Co.,  for  putting  up  a  number  of  bridges  between  Norton  and  Chip- 
man. 

Wilkesbabre,  Pa. — The  Delaware  &  Hudson  and  the  Jersey  Cen- 
tral, it  is  said,  have  agreed  to  jointly  build  a  bridge  over  the  tracks 
between  the  east  end  and  North  Wilkesbarre. 
Other  Structures. 

Allegheny.  Pa. — Roydhouse,  Arey  &  Co.  have  the  contract  for 
building  the  new  Pennsylvania  station.  Work  is  to  be  commenced 
next  month. 

Americus.  Ga. — The  Central  of  Georgia  is  planning  to  put  up  a 
new  passenger  station  here. 

Chicago,  III. — Bids  will  be  asked  next  month  by  Frost  & 
Granger,  architects,  for  building  a  one-story  stone  station,  40  ft. 
x  115  ft.,  at  47th  street,  for  the  Chicago  &  Western  Indiana,  to  cost 
about  $30,000.  Work  is  to  be  commenced  as  soon  as  bids  are  re- 
ceived and  examined.  Bids  will  also  be  asked  about  the  same  time 
for  putting  up  a  one-story  station  at  55th  street,  SO  ft.  x  70  ft., 
to  cost  about  $20,000.     E.  H.  Lee  is  chief  engineer  of  the  road. 

Louisville,  Ky. — The  union  passenger  station  was  destroyed  by 
fire  on  July  17;  loss  about  $300,000. 

Mahanoy  City.  Pa. — The  Philadelphia  &  Reading  will  soon  be- 
gin putting  up  a  stone  passenger  station  to  cost  $15,000. 

Philadelphia.  Pa. — The  Philadelphia  Rapid  Transit  Co.  is  build- 
ing a  large  underground  station,  375  ft.  long,  on  both  sides  of  Market 
street  between  15th  and  17th  streets. 

Pine  Bluff,  Ark, — An  ordinance  has  been  introduced  in  the  City 
Council  to  grant  the  St.  Louis,  Iron  Mountain  &  Southern  a  50-year 
franchise  and  permission  to  build  a  new  station  and  make  other  im- 
provements. 

Pittsburg.  Pa. — The  Wabash  is  building  a  large  fireproof  freight 
station  here, 

Sapulpa,  Ind.  T. — The  St.  Louis  &  San  Francisco  improvements 
to  be  made  here  at  a  cost  of  about  $40,000,  include  a  new  passenger 
station  and  an  addition  to  the  roundhouse. 

Valdosta.  Ga. — The  Georgia  Southern,  it  is  said,  has  plans  ready 
for  putting  up  a  brick  passenger  station  to  cost  $20,000. 

Wilmington,  Del. — The  Philadelphia,  Baltimore  &  Washington 
has  given  a  contract  to  Roydhouse,  Arey  &  Co.,  for  putting  up  its 
office  building,  to  cost  about  $175,000. 


RAILROAD  CONSTRUCTION. 


New  Inccrporations,  Surveys,  Etc. 

Ap.\lachicola  &  Norther.v. — A  contract  has  been  given  by  this 
company  to  the  Morey  Engineering  Company,  of  St.  Louis,  tor  build- 
ing its  proposed  railroad  from  Apalachicola  to  Quincy,  Florida,  a 
distance  of  about  SO  miles.     (April  14,  p.  121.) 

Atlantic,  Quebec  &  Western. — This  company,  which  has  been 
granted  a  charter  by  the  Dominion  Government,  also  a  subsidy  of 
$6,400  a  mile,  and  a  grant  of  4,000  acres  of  land  per  mile  by  the 
Province  of  Quebec,  is  making  plans  to  build  its  proposed  road  from 
Gaspe  Village,  southwest  to  Causapcal  on  the  Intercolonial,  a  dis- 
tance of  about  170  miles.  The  road  is  designed  to  make  connection 
with  a  fast  line  of  steamers,  to  avoid  the  dangers  of  the  St.  Lawrence 
river  and  to  gain  24  hours  over  the  present  route  from  Montreal. 
The  same  company  will  build  along  the  Gaspe  coast,  south,  for  a  dis- 
tance of  100  miles,  to  a  connection  with  the  Atlantic  &  Lake  Superior. 

Baltimore  &  Ohio. — A  contract  has  been  given  by  this  company 
to  Thomas  A.  Shoemaker  &  Co.,  of  Pittsburg.  Pa,,  for  building  about 
three  miles  of  new  track  on  the  main  line  from  Hollofields  to  Alber- 
ton,  a  short  distance  west  of  EUicott  City,  Md.  This  is  a  con- 
tinuance of  the  work  which  has  been  carried  on  for  several  years 
in  straightening  the  alinement  and  making  a  low  grade  freight  line 
from  Relay  to  Washington  Junction,  upon  which  over  $2,000,000  has 
already  been  spent.  The  new  improvements  on  which  the  contractors 
will  begin  work  at  once  will  cost  between  $600,000  and  $700,000. 

Cairo  &  Tennessee. — Surveys  have  been  completed  by  this  com- 
pany for  building  a  railroad  from  Bristol,  Tenn.,  west  throu.gh  Haw- 
kins, Hancock.  Claiborne  and  Campbell  counties  in  Tennessee,  and 
Whitley,  Wayne,  Clinton.  Cumberland,  Monroe.  Allen,  Simpson,  Lo- 
gan. Todd.  Christian.  Trigg.  Calloway,  Marshall.  Graves,  Carlisle 
and  Ballard  counties  in  Kentucky,  a  distance  of  about  400  miles. 
The  company  is  negotiating  with  a  New  York  trust  company  for 
a  loan  of  $12,500,000.  Construction  work  is  expected  to  commence 
in  a  short  time.  New  York  and  Kentucky  capitalists  are  backing 
the  project. 

Califoknia  &  Northeastern. — A  charter  has  been  granted  this 
company  in  California  with  a  capital  of  $5,400,000  to  build  a  railroad 
from  the  Southern  Pacific  at  Weed,  in  Siskiyou  County.  Cal.,  north 
to  Klamath  Falls,  in  Oregon,  with  branches  to  Rhett  Lake  and  the 
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Lake  of  the  Woods.  The  main  line  will  be  100  miles  long  and 
the  branch  70  miles.  The  directors  are  A.  H.  Naftzger,  G.  X.  Wend- 
ling,  H.  Naething,  C.  M.  Cross  and  G.  E.  Bettinger. 

Caxadi.w  P.\cifk'. — Work,  it  is  said,  will  be  commenced  at  once 
by  the  contractors,  Foley  Bros.,  on  double  tracking  the  main  line  of 
this  road  from  Fort  William  to  Winnipeg,  a  distance  of  about  426 
miles.  The  estimated  time  for  the  completion  of  this  work  is  three 
years. 

This  company,  it  is  said,  will  at  once  begin  work  on  two  lines 
in  Northern  Manitoba  along  the  west  shore  of  Lake  Winnipeg.  One 
will  extend  to  Gimli  and  the  other  to  Icelandic  river. 

Announcement  has  been  made  that  this  company  will  extend 
its  road  from  Steveston  to  New  Westminster.  B.  C,  on  the  north 
end  of  I.ulu  Island,  a  distance  of  about  12  miles. 

Central  Illinois. — A  charter  has  been  granted  this  company  in 
Illinois  with  a  capital  of  $50,000  to  build  a  railroad  from  Rood- 
house,  111.,  east  to  Paris,  a  distance  of  about  145  miles.  Incorporators 
include:  A.  S.  Somerville,  J.  Devine  and  others  of  Chicago.  The 
road  is  being  built  chiefly  to  accommodate  the  coal  traffic  from  the 
Peabody  mines. 

Central  of  Georgia. — The  directors  of  this  company  at  a  recent 
meeting  decided  to  issue  bonds  for  the  purpose  of  securing  funds  to 
open  up  valuable  coal  fields  in  Northern  Alabama,  and  to  build  a 
road  about  10  miles  long  to  connect  with  its  Henry  Ellen  spur. 

Chattanooga  &  Montlake. — This  road,  now  under  construction 
in  Tennessee,  will  build  a  branch  from  a  point  on  its  line  to  the 
Tennessee  River,  a  distance  of  about  seven  miles.  (See  Construc- 
tion Record.) 

Cleveland.  Cincinnati.  Chicago  &  St.  Louis. — An  oflicer  writes 
that  contracts  have  been  given  for  work  on  the  Cairo  Division  as 
follows:  Tilton-Danville  Extension — District  A:  MacArthur  Bros. 
Co.,  Chicago.  111.,  earthwork,  500.000  yds.;  masonry,  3,000  yds.;  Bates 
&  Rogers  Cons.  Co..  masonry,  9,000  yds.  Tilton  to  Allendale — District 
B:  W.  J.  Oliver,  Knoxville,  Tenn..  earthwork,  1,400,000  yds.;  Widell- 
Finley  Co.,  Chicago.  111.,  masonry.  l{i,000  yds.  Allendale  to  Harris- 
burg — District  C:  Walsh  &  Johnson.  Davenport,  la.,  earthwork, 
1.600.000  yds.;  Collier  Bridge  Co.,  Indianapolis,  masonry,  17,000  yds. 
Lawrenceville  Relocation — District  D:  Wells  Bros.  &  Brown,  St. 
Louis,  Mo.,  earthwork,  250,000  yds.:  Moore-Mansfield  Construction 
Co.,  Indianapolis,  masonry.  10,000  yds. 

This  company,  it  is  said,  is  to  double  track  its  road  from  Coal 
Bluff,  Ind.,  to  Gale,  a  distance  of  40  miles.  Some  of  the  curves  and 
grades  will  be  taken  out. 

.  Columbia.  Chicago  &  North-Western. — Rights  of  way  are  being 
secured  by  this  company  for  its  proposed  road  from  Columbia,  north 
to  Clark,  Mo.,  a  distance  of  about  30  miles. 

Columbia  Southern. — This  company,  which  operates  70  miles 
of  railroad  in  Oregon,  is  planning  to  build  an  extension  south  from 
Shaniko,  Ore.,  its  southern  terminus,  for  a  distance  of  50  or  60 
miles. 

Gr.^nd  Trunk  Pacific. — Minister  of  Railways  Emmerson  is  quot- 
ed as  saying  that  the  Dominion  Government  has  set  aside  $1,000,000 
for  immediate  work  on  the  Government  section  of  the  new  Canadian 
transcontinental  line  to  be  used  principally  for  terminals  and  secur- 
ing right  of  way.  The  Government  had  decided  to  own  its  own 
terminals  at  Winnipeg  and  Quebec. 

Great  Bend  &  Gulf. — A  charter  has  been  granted  this  company 
in  Kansas,  with  a  capital  of  $1,500,000,  to  build  a  railroad  from 
Great  Bend,  Kan.,  south  to  Medicine  Lodge,  a  distance  of  80  miles. 
It  is  intended  to  eventually  extend  the  line  to  a  Gulf  port  to  get  an 
outlet  by  direct  route  for  shipments  of  wheat  from  the  Wheat  Belt. 
The  incorporators  include  R.  C.  Otis,  B.  C.  Sammons,  H.  S.  Dun- 
combe,  R.  Pringle,  of  Chicago,  and  F.  V.  Russell,  G.  L.  Chapman  of 
Great  Bend,  and  others. 

Great  Northern. — This  company  Is  building  a  branch  from 
York,  N.  D.,  for  a  distance  of  40  miles.  A.  Guthrie  &  Co.,  of  St. 
Paul,  Minn.,  are  the  contractors. 

Hicks  Run. — A  charter  has  been  granted  this  company  in  Penn- 
sylvania, with  a  capital  of  $100,000,  to  build  a  railroad  for  a  dis- 
tance of  10  miles  in  Elk  and  Cameron  Counties,  Pa.  W.  C.  Arnold, 
Duboise,  Pa.,  is  president. 

Houston,  Beaumont  &  Red  River. — This  company  has  located 
the  line  of  its  proposed  road  and  contracts  will  soon  be  let  for  build- 
ing the  road  from  Houston,  Tex.,  northeast  to  Alexandria,  La.,  a 
distance  of  about  200  miles. 

Hudson  Bat. — A  contract  has  been  given  by  this  company  to 
the  MacDonald-McMillen  Contracting  Co.  for  the  first  80  miles  of 
its  proposed  line.  The  survey  leaves  the  main  line  of  the  Canadian 
Northern  at  Erwood  and  the  line  runs  in  a  northeasterly  direction 
to  Fort  Churchill. 


Jacksonville,  Fernandina  &  Southern. — A  charter  has  been 
granted  to  a  company  under  this  name  in  Florida,  with  a  capital 
of  $250,000  to  build  a  railroad  from  Jacksonville,  northeast  through 
Duval  and  Nassau  Counties,  to  Fernandina,  a  distance  of  about  28 
miles.  Eugene  E.  West  is  president;  John  R.  Young,  vice-president; 
Samuel  A.  Swann,  secretary,  and  Frank  Adams,  treasurer.  Others 
interested  in  the  company  are:  William  A.  Evans,  of  Fernandina, 
and  John  W.  West,  of  Valdosta. 

Lehigh  &  Lake  Erie. — This  company  has  been  authorized  to 
extend  its  main  line  from  East  Buffalo  to  Tifft's  Farm,  a  distance  of 
over  12  miles.  Bonds  will  be  issued  to  secure  funds  to  carry  out 
this  work. 

Louisian.\  Railway  &  Navigation. — Surveys  have  been  com- 
pleted by  this  company  and  as  soon  as  right  of  way  has  been  secured 
bids  will  be  asked  for  building  a  line  from  Alexandria,  La.,  north- 
east to  Jena,  about  30  miles.  Rights  of  way  for  an  extension  of  the 
main  line  from  Lutcher,  east  to  New  Orleans,  35  miles,  have  been 
secured,  and  bids  are  asked,  August  1,  for  the  grading  and  trestle 
work.  Bids  are  also  asked  for  double  tracking  the  incline  at  Maples 
and  at  Angola,  where  the  line  of  the  proposed  road  crosses  the 
Mississippi  river. 

Mobile  &  West  Alabama. — This  company,  which  was  incorporat- 
ed in  Alabama  with  a  capital  of  $10,000,000,  has  made  surveys  from 
Dolphin  Island,  Mobile  Harbor,  Ala.,  north  to  Florence,  Ala.  The 
proposed  road  will  have  main  line  of  325  miles,  and  with  branches 
over  375  miles.  It  is  proposed  ultimately  to  extend  the  road  into 
Tennessee  for  a  distance  of  about  125  miles  farther.  The  promoters 
have  options  on  large  terminal  property  at  Dolphin  Island.  The 
island  may  be  reached  by  the  construction  of  one  draw.  The  route 
of  the  road  as  surveyed  will  cross  the  Louisville  and  Nashville. 
Southern  Railway,  the  Mobile  and  Ohio,  and  the  'Frisco.  The  plans 
include  the  building  a  branch  53  miles  long  into  Birmingham  to 
tap  the  heavy  iron  tonnage  originating  at  that  point.  Contracts 
have  been  let  for  this  portion  of  the  work.  (See  Construction 
Record.)  '  • 

New  Mexico  Railway  &  Coal  Company. — The  improvements  to 
be  carried  out  by  this  company  according  to  its  last  yearly  state- 
ment, includes  an  expenditure  of  $1,000,000  for  improvements  on  its 
roads,  also  for  the  building  of  large  shops  at  EI  Paso,  Tex.,  at  an 
additional  cost  of  $500,000. 

New  Park  &  Fawn  Grove. — This  company  has  given  a  contract 
to  John  H.  Dobbling,  of  York,  Pa.,  for  grading  and  track  laying 
Its  proposed  road  to  be  built  from  Stewartstown,  Pa.,  east  to  Fawn- 
grove,  a  distance  of  about  nine  miles. 

Northern  Maine  Seaport. — Bonds  have  been  issued  by  this 
company  to  raise  funds  to  build  about  70  miles  of  new  road  from  La 
Grange,  in  Penobscot  Cojjnty,  Me.,  to  Belfast,  wit"h  branches  on  both 
sides  of  Stockton,  at  which  point  terminals  are  now  being  built. 
The  Bangor  &  Aroostook  will  have  a  tidewater  outlet  over  this  road. 

Ocean  Shore  (Electric). — This  company  which  was  organized 
this  spring  in  California  with  a  capital  of  $3,000,000,  proposes  to 
build  an  electric  road  from  the  Bay  of  San  Francisco  to  Santa 
Cruz  and  Monterey,  and  is  securing  the  necessary  rights  of  way. 
Application  has  been  made  to  the  Board  of  Supervisors  of  San 
Francisco  for  a  50-year  franchise  for  entrance  through  the  streets 
of  that  city.  Walter  E.  Dean  is  president,  and  Burke  Corbert,  secre- 
tary and  treasurer. 

Oklahoma  City,  Henkyetta  &  St.  Louis. — This  company,  which 
was  granted  a  charter  with  a  capital  of  $3,000,000  in  Oklahoma  City, 
has  filed  a  mortgage  for  $6,000,000  to  secure  funds  to  build  its  pro- 
posed line  from  Woodward,  Oklahoma,  southeast  to  Oklahoma  City, 
thence  east  of  Henryetta  and  Checotah,  in  the  Creek  nation,  a  dis- 
tance of  about  280  miles.  The  incorporators  include:  H.  W.  Clergen, 
J.  H.  Wheeler,  J.  W.  Shartel,  J.  W.  Pryer  and  J.  H.  Dibble,  all  of 
Oklahoma  City. 

Pennylvania. — The  directors  of  this  road,  at  a  recent  special 
meeting,  authorized  a  change  of  line  from  Southwest  Junction  to 
Beatty,   a  distance   of  three   and  one-half  miles,  on  the   Pittsburg 
division.    This  work  requires  an  expenditure  of  about  $1,250,000  and 
permits  the  abandonment  of  Donohoe  tunnel,  a  single  track  struf 
ture  about  3,000  ft.  long.     When  this  work  is  completed  the  presf^^ 
road  will  be  used  only  for  handling  eastbound  freight.     Contr^ , 
for  part  of  these  improvements  have  been  given  to  Drake  &  S' .      ./ 
ton  and  the  Columbia  Construction  Co.  / 

Plans  are  being  made  jy  this  company  to  elevate  Its  tracks 
in  and  near  Rahway,  N.  J.  , 

This  company,  it  is  •  iid,  is  planning  to  secure  right  of  way 
over  the  abandoned  La/„aster  &  Delaware  River  Railroad,  12  miles 
of  which  was  built  ow.r  40  years  ago.  The  proposed  route  is  from 
Phoenixville,  Pa.,  wef-t  to  Lancaster. 

Pensacola  &  *"  btheastern. — A  charter  has  been  granted  this 
company  in  Al/bama,  to  build  a  railroad  from  Andalusia,  Ala., 
southwest  to  I'ansacola,  Fla.,  a  distance  of  about  100  miles.     In- 
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corporators  include:    F.  C.  Brent,  J.  S.  Avery,  C.  M.  Covington,  S.  B. 
Milligan  and  C.  W.  Lamar,  all  of  Pensacola. 

Philadelphia  Rapid  Transit. — Construction  work  has  been  com- 
menced on  the  Market  street  elevated  line  west  of  the  Schuylkill 
river. 

PiTTSBiKG,  Westmoreland  &  Somerset. — This  road,  which  ope- 
rates a  road  from  Ligonier,  in  Westmoreland  County,  Pa.,  south  to 
Zufall.  a  distance  of  15  miles,  has  given  a  contract  to  H.  Frank  Stark, 
a  contractor  of  Greensburg.  for  building  an  extension  south  to  Somer- 
set, a  distance  of  about  S  miles. 

Rock  Island  Southern. — This  company  is  building  an  electric 
road  from  Galesburg,  111.,  west  to  Monmouth,  a  distance  of  15  miles. 

St.  Louis,  Iron  Mountain  &  Southern. — A  contract  is  said  to 
have  been  given  by  this  company  to  Johnston  &  Gommet  Bros.,  of 
St.  Elmo,  111.,  for  building  the  new  road  from  Eudora,  Ark.,  to 
Gilbert,  I^a.,  about  78  miles. 

Surveys  are  being  made  by  this  company  for  a  line  from  Henson, 
Mo.,  south  to  a  point  on  the  Mississippi  river  opposite  Hickman, 
Ky.,  a  distance  of  25  miles. 

SiiREVEi'OUT,  Ei.iioKAno  &  Memphi.s. — Under  this  name  a  charter 
will  be  applied  tor  by  a  company  to  build  a  railroad  from  Shreve- 
port.  La.,  northeast  to  Homer,  about  50  miles,  and  eventually  via  El- 
dorado, Ark.,  to  Memphis,  Tenn.  A.  K.  Clingman,  Shreveport.  may 
be  addressed. 

Southeastern  Arkansas. — A  charter  has  been  granted  this  com- 
pany, in  Arkansas,  with  a  capital  of  $3,600,000,  to  build  a  railroad 
from  Leslie.  Arkansas,  the  present  southern  terminus  of  the  St. 
Louis  &  North  Arkansas,  southeast  to  Garner,  on  the  St.  Louis,  Iron 
Mountain  &  Southern,  and  thence  to  Lonoke,  with  a  branch  from 
the  latter  to  Little  Rock,  the  aggregate  distance  being  141  miles. 
It  is  proposed  to  ultimately  extend  the  road  to  a  point  on  the  Miss- 
issippi river.  The  officers  are:  George  Sands,  St.  Louis,  president: 
John  Scullin.  St.  Louis,  vice-president:  W.  K.  Smith,  Little  Rock, 
secretary,  and  C.  L.  Gilbert,  St.  Louis,  treasurer.  The  Board 
of  Directors  consists  of  the  officers  named  above  and  David  R. 
Francis,  St.  Louis;  S.  W.  Reyburn,  C.  F.  Penzel  and  E.  G.  Thompson, 
Little  Rock. 

Spokane  &  Intern ationaj.  (Canadian  Pacific). — Contracts  have 
been  given  by  this  company  to  Winters.  Parsons  &  Boomer,  of  Helena, 
and  Grant,  Smith  &  Co.,  of  Chicago,  for  building  its  road  from 
Bonners  Ferry.  These  contracts  include  the  heaviest  work  on  the 
line  in  Idaho  and  Washington.  It  is  expected  to  have  the  road 
completed  to  Sand  Point,  Idaho,  by  November  1.  About  50  miles  of 
road  are  now  ready  for  the  rails.     (June  16,  p.  199.) 

SuMPTER  Vallev. — Plans  are  being  made  by  this  company,  which 
operates  54  miles  of  road  in  Oregon,  to  build  an  extension  from  its 
western  terminus  to  Prairie  City,  a  distance'of  about  25  miles. 

Tacoma  Eastern. — This  company  has  given  a  contract  to  build 
an  extension  of  its  road  to  Ferndale,  Wash.  H.  Shaw,  Tacoma,  is 
chief  engineer. 

Tacoma  Transit. — This  company  has  been  incorporated  in  Maine 
with  a  capital  of  $1,000,000  to  build  a  railroad,  probab'--  me  State 
of  Washington.  M.  W.  Baldwin  and  H.  E.  Mas^-  ,  oi  i'ortland,  Me.. 
are  interested. 

Texas  Roads. — Plans  are  being  ma-i  oy  Maj.  J.  D.  Beardsley, 
of  Gibsland,  La.,  and  others,  to  build  .  railroad  from  Abilene,  Tex.. 
to  Quanah,  a  city  north  on  the  For'  Worth  and  Denver  line,  a  dis- 
tance of  about  125  miles  through  '  good  farming  district,  touching 
the  towns  of  Anson,  Haskell  and  B  njamin. 

Toledo  &  Jackson  (Electric  . — Under  this  name  a  company 
will  ask  for  incorporation  in  Michigan,  to  build  an  electric  road  from 
Toledo.  Ohio,  northwest  to  Jackson.  Mich.,  about  70  miles.  It  is  said 
that  the  company  has  secured  all  the  necessary  rights  of  way,  and 
the  franchises.  C.  R.  Bran,  William  Nagle,  S.  A.  Foster  and  W.  P. 
Heston.  of  Toledo,  and  M.  R.  Bacon,  of  Wyandotte,  are  interested. 

Vandalia. — Surveys  have  been   made  to  connect   the  tracks  of 
the  Vincennes  division  of  the  Vandalia  lines  with  those  of  the  Van- 
dalia proper  by  the  building  of  one  and  one-half  miles  of  new  track 
lyom  Maywood,  Ind.,  to  the  tracks  of  the  Vandalia  line,  a  short  dis- 
-.e  west  of  Indianapolis.     It  is  proposed  to  make  the  connection 

,ie  near  future, 
-for  '  \ 

Yosemite  Short  Li:ne. — The  shareholders  of  this  company  will 
vote  next  month  to  i.  sue  bonds  to  ra,  se  funds  to  build  a  60-mile 
extension  from  the  Sierra  Railway  to  a  point  in  Tuolumne  County, 
California,  into  Yosemite  Valley,  with  a  'ranch  from  Crocker  Sta- 
tion to  the  Hetcho  Heichy  Valley,  for  .  lich  surveys  have  been 
completed. 

Wabash-Ptttsburg  Terminal. — An  agree  aent  has  been  com- 
pleted between  the  United  States  Steel  Corpora  ->n  and  the  Wabash- 
Pittsburg  Terminal  Railroad  for  the  immediate  construction  of  a 
connecting  link  l>etween  the  Union  Railroad,  belong!  ig  to  the  United 


State  Steel,  and  the  West  Side  Belt  Railroad.  One-half  of  the  con- 
necting line  is  to  be  built  by  the  Wabash-Pittsburg  Terminal  and 
one-half  by  the  Union  Railroad. 


RAILROAD  CORPORATION   NEWS. 


Canadian  Northern. — The  Canadian  Northern  Prairie  Lands  Co. 
has  been  incorporated  at  Toronto,  with  $5,000,000  capital  stock, 
to  buy  from  the  Canadian  Northern  Railway  Co.  a  part  of  its 
land  grant. 

Central  of  New  Jersey. — This  road  is  reported  to  have  bought  the 
New  Jersey  Terminal  Railroad,  which  has  six  miles  of  track, 
connecting  with  the  Central  of  New  Jersey  at  Carteret,  N.  J.  It 
serves  an  important  manufacturing  district.  It  has  a  capital  of 
$500,000  and  a  funded  debt  of  $250,000. 

Choctaw  Railway  &  Lighting  Company. — This  company  has  been 
organized,  with  $500,000  capital  stock,  as  the  successor  of  the 
Indian  Territory  Traction  Co.,  whose  $450,000  bonds  remain  out- 
standing. 

Cuba  Railroad. — The  Cuban  House  of  Representatives  has  author- 
ized a  loan  of  $798,450  by  the  state  to  this  company,  without  in- 
terest, to  run  until  1917.  This  loan  is  secured  by  a  lien  on  the  in- 
come derived  from  the  carrj'ing  of  mail  and  from  other  govern- 
ment transportation.  The  purpose  of  the  loan  is  to  cover  interest 
charges  on  the  company's  bonded  debt  for  the  next  three  years, 
in  order  that  all  net  earnings  may  be  used  for  betterments. 

Danville.  Urbana  &  Champaign  (Electric). — John  Christensen  & 
Co.,  of  Philadelphia,  are  offering  for  sale  the  unsold  portion  of 
$1,500,000  first  mortgage  5  per  cent,  bonds  of  1923.  This  is  part  of 
a  total  authorized  issue  of  $2,000,000.  These  bonds  are  guaran- 
teed by  the  Danville  Street  Railway  &  Light  Co.  and  the  Urbana 
&  Champaign  Railway.  Gas  &  Electric  Co.,  and  are  further  se- 
cured by  $1,200,000  capital  stock  of  these  two  companies.  The 
Danville.  Urbana  &  Champaign  Railway  is  56  miles  long  and 
operates  these  other  two  companies. 

Indian  Territory  Traction. — See  Choctaw  Railway  &  Lighting  Co. 

Massachusetts  Electric  Companies. — A  meeting  of  the  stock- 
holders has  been  called  for  July  28.  to  vote  on  an  issue  of 
$3,500,000  five-year  iV^  per  cent,  collateral  notes.  $2,700,000  of 
which  is  to  be  used  to  retire  the  lii.  per  cent,  coupon  notes  ma- 
turing January  1,  1906. 

Missouri.  Kansas  &  Texas. — Application  has  been  made  to  the 
New  York  Stock  Exchange  to  list  $1,484,000  first  and  refunding 
mortgage  4  per  cent,  bonds  of  2004. 

New  York  &  Ottawa  (N.  Y.  C.  &  H.  R.).— A  mortgage  for  $2,500,000 
has  been  made  to  the  Guarantee  Trust  Co.,  of  New  York,  as  trus- 
tee, to  secure  $2,500,000  4  per  cent,  gold  bonds  of  1955. 

New  York  Central's  Hudson  Ri\er. — This  company,  through  Hor- 
ace E.  Andrews,  has  acquired  the  Rochester  &  Eastern  Rapid 
Railway  (Electric),  which  operates  44i/.  miles  of  track  between 
Rochester.  N.  Y..  and  Geneva,  and  is  building  a  branch  from 
Canandaigua  to  Phelps.  14  miles.  It  has  $1,500,000  capital  stock 
and  $1,500,000  first  mortgage.  5  per  cent,  bonds  due  in  1933. 

St.  Louas  &  San  Francisco. — Application  has  been  made  to  the 
New  York  Stock  Exchange  to  list  $1,107,000  additional  refunding 
mortgage  4  per  cent,  bonds  of  1951.  which  will  make  the  total 
amount  listed  $60,104,000,  and  also,  $957,000  additional  4  per 
cent,  refunding  mortgage  bonds  of  1936  of  the  Kansas  City,  Fort 
Scott  &  Memphis.  This  will  make  the  total  amount  of  the 
latter  issue  listed  $17,810,000. 

Union  Pacific — A  semi-annual  dividend  of  2^-2  per  cent,  has  been 
declared  on  the  common  stock.  The  first  payment  on  the  com- 
mon stock  was  in  1900.  when  an  annual  dividend  of  3Vo  per  cent, 
was  paid.  Since  then  dividends  have  been  paid  at  the  rate  of 
4  per  cent,  per  annum. 

Virginia  &  Truckee  R.ailroad. — The  shareholders  have  authorized 
the  sale  of  this  company's  property  to  the  Virginia  &  Truckee 
Railway  Co..  recently  incorporated  with,  it  is  said,  an  authorized 
capital  stock  of  $7,000,000  .  The  road  runs  from  Reno,  Nev..  on 
the  Central  Pacific,  to  Virginia,  52  miles,  and  an  extension  from 
Carson  City  to  Garnerville,  20  miles,  is  projected. 

Western  Maryland. — According  to  Wm.  A.  Read  &  Co.  and  George 
P.  Butler  &  Bro..  who  are  offering  a  block  of  the  authorized  issue 
of  $50,000,000  first-mortgage  4  per  cent.  50-year  gold  bonds,  of 
which  $31,923,000  are  already  outstanding,  the  connecting  line, 
59  miles  long,  between  the  Western  Maryland  and  the  West  Vir- 
ginia Central  &  Pittsburg,  which  will  give  the  Gould  lines  an 
eastern  extension  to  tidewater  at  Baltimore,  will  be  completed 
about  Nov.  15. 


GENERAL    NEWS  SECTION 


NOTES. 


Automatic  block  signals  are  being  put  up  on  71  miles  of  the 
Union  Pacific  between  Green  River,  Wye,  and  Table  Rock. 

The  Wabash  Railroad  is  to  abandon  the  pay  car  and  pay  em- 
Jloyees  by  means  of  checks,  which  will  be  sent  to  division  ofiBcers 
md  to  agents  for  distribution. 

A  press  despatch  from  Montgomery,  July  30,  says  that  the  Ala- 
}ama  Railroad  Commission  has  ordered  substantial  reductions  in 
"relght  rates  on  all  the  railroads  of  the  state. 

The  grain  elevators  of  the  Great  Northern  at  Duluth  have  been 
eased  to  A.  D.  Thomson  &  Co.,  a  large  grain  firm.  The  total  ca- 
)acity  of  the  three  elevators  is  6,500,000  bushels,  one  alone  having  a 
capacity  of  3,000,000  bushels. 

The  city  authorities  of  Atlanta,  Ga.,  have  notified  the  railroads 
;hat  henceforth  the  state  and  city  laws  forbidding  the  movement 
)f  freight  cars  on  Sunday,  except  those  containing  perishable  freight, 
fiill  be  enforced  in  the  Atlanta  yards. 

A  press  despatch  from  Washington  says  that  the  amount  of  money 
)aid  into  the  treasury  in  two  weeks  by  railroads,  in  the  shape  of 
ines  for  violating  the  28-hour  live  stock  transit  law^  was  $20,000. 
Phis  probably  represents  200  violations. 

On  the  evening  of  July  24  one  of  the  regular  express  trains  of 
he  Pennsylvania  Railroad  from  Broad  street,  Philadelphia,  to  At- 
antic  City,  ran  through  in  63  minutes,  the  distance  being  69.4  miles. 
Stops  were  made  at  West  Philadelphia  and  North  Philadelphia. 

The  State  Board  of  Health  of  Indiana  has  promulgated  a  sani- 
ary  code  for  railroads.  Day  coaches  must  be  cleaned  at  the  end  of 
iach  trip.  In  no  case  shall  they  be  uncleaned  longer  than  two  days, 
^n  all  waiting  rooms  notices  prohibiting  spitting  must  be  posted. 

At  the  "Ti-action  Terminal  Station"  in  Indianapolis  six  electric 
•ailroads  now  have  freight  stations.  The  Indianapolis  &  North- 
SVestern  runs  freight  cars  eight  times  daily  between  Indianapolis 
md  Lafayette  and  the  same  number  between  Indianapolis  and  Craw- 
ordsville.  Each  of  the  electric  roads  has  a  freight  agent  at  the 
;erminal. 

The  Supreme  Court  of  Florida  has  afl[irmed  the  decision  of  a 
ower  court  holding  unconstitutional  the  law  recently  passed  in 
;hat  state  requiring  the  separation  of  the  white  and  black  races  in 
street  cars.  The  act  is  declared  invalid  because,  in  permitting  negro 
lurses  in  charge  of  white  children  to  ride  with  the  whites,  it  dis- 
criminates between  persons. 

One  of  the  news  items  lately  appearing  in  the  daily  press, 
vhich  isn't  so,  is  that  speed  indicators  are  to  be  put  into  cabooses 
if  the  Delaw^are  &  Hudson.  For  a  long  time,  until  a  few  years  ago, 
ipeed  indicators  were  in  use  in  the  freight  cabooses  of  that  road,  but 
hey  have  been  taken  out,  and  an  officer  of  the  road  informs  us 
hat  there  is  no  intention  of  replacing  them. 

The  contract  which  the  Union  Switch  &  Signal  Company  has 
aken  for  automatic  block  signaling  on  the  Lake  Shore  &  Michigan 
Southern,  recently  noticed  in  the  Railroad  Gazette,  is  for  about  400 
niles  of  line,  all  of  it  double  track,  except  short  pieces  on  which 
;here  are  four  tracks.  The  amount  of  the  contract  is  more  than 
il, 000,000,  said  to  be  the  largest  signal  contract  ever  made. 

At  Tribes  Hill,  N.  Y.,  on  the  New  York  Central,  one  day  last 
week  six  men  in  a  work  train  gang  were  killed  by  a  passenger  train, 
md  three  others  fatally  injured.  The  men  were  leveling  sand  which 
lad  been  dumped  along  the  track,  and  when  they  stepped  out  of 
;he  way  of  a  westbound  freight  train  stepped  in  front  of  an  east- 
jound  passenger.  It  is  said  that  the  sand  was  so  whirled  about  by 
I  high  wind  that  the  view  of  the  approaching  train  was  obscured. 

The  Railroad  Commissioners  of  Texas  are  to  hold  a  public 
learing  on  the  question  of  rates  for  refrigeration  in  refrigerator 
;ars.  Some  investigation  has  been  made  already,  and  it  is  said  that 
)ne  -"infract  shows  that  a  Texas  line  pays  the  American  Refriger- 
t  ransit  Company   1  cent  a  mile  for  all   its   refrigerator  cars 

',  loaded  or  empty;   gives  its  employees  free  transportation 
company  the  free  use  of  the  railroad  telegraph  wires,  and 
^  ^     pays  it  121/2  per  cent,  of  the  gross  freight  earned  by  the  cars. 

%il^'  Cement  rock  has  been  discovered  in  New  York  City,  or  at  least 
30  t  is  asserted  by  a  reporter  who  has  found  large  piles  of  the  rock 
iround  the  shaft  in  which  is  being  sunk  the  caisson  for  the  Penn- 
sylvania Railroad  tunnel  at  the  foot  of  East  Thirty-fourth  street, 
Manhattan.  The  deposit  of  rock  was  found  by  the  tunnel  diggers 
ibout  100  ft.  below  the  surface  ami  large  quantities  have  already 


been  taken  out.  The  reporter  says,  however,  that  the  contractors 
and  workmen  on  the  tunnel  refuse  to  give  any  information  as  to  the 
origin  of  the  rock. 

The  prescribed  time  for  running  a  freight  train  over  the  Middle 
division  of  the  Pennsylvania  Railroad,  which  has  been  22  hours, 
has  been  changed  to  18  hours.  The  length  of  this  division  is  132 
miles,  Harrisburg  to  Altoona;  which  indicates  that  the  time  named 
is  that  allowed  for  a  round  trip.  At  15  miles  an  hour  a  train  needs 
nearly  nine  hours  to  run  over  the  division  one  way.  At  20  miles 
an  hour  the  running  time  would  be  6  hrs.,  36  min.  This,  under  an 
18-hour  schedule,  would  allow  the  crew  about  five  hours  for  rest  at 
the  far  end  of  the  division.  A  similar  change  has  been  ordered  on 
the  Pittsburg  division,  which  extends  from  Altoona  to  Pittsburg. 

The  Chicago,  Rock  Island  &  Pacific  is  trying  an  experiment 
to  head  off  the  construction  of  an  electric  line  between  Des  Moines, 
Iowa,  and  Indianola.  Heretofore  three  passenger  trains  have  been 
run  each  way  daily,  but  commencing  July  23  the  company  began 
running  six  trains  each  way  daily,  or  every  three  hours.  The  of- 
ficials are  evidently  exercised  by  the  encroachments  of  the  electric 
interurban  lines.  During  the  past  three  years  two  interurban  lines 
have  been  built  in  Iowa  paralleling  the  Rock  Island,  one  from  Des 
Moines  to  Colfax,  23  miles,  and  the  other  from  Iowa  City  to  Cedar 
Rapids.  In  both  cases  the  interurban  lineS  have  taken  over  about 
all  of  the  local  passenger  and  freight  traffic  between  the  points 
mentioned,  and  in  many  instances  passengers  from  distant  points 
on  the  railroad  have  taken  advantage  of  the  cheaper  rates  on  the 
interurban  lines  by  stopping  at  one  or  the  other  of  the  terminals 
mentioned  and  taking  the  interurban  for  the  remainder  of  the  trip. 

In  the  United  States  Court  at  Kansas  City,  August  1,  the  Atchi- 
son, Topeka  &  Santa  Fe  filed  its  answer  in  the  proceedings  lately  be- 
gun by  the  Government  against  the  road  for  contempt  of  court,  in 
violating  the  injunction  against  secret  rates,-  which  was  issued 
against  all  of  the  roads  in  the  West  two  or  three  years  ago.  The 
complaint  in  the  present  case  has  to  do  with  rates  on  coal  shipped 
by  the  Colorado  Fuel  &  Iron  Co.,  which  have  been  the  subject  of  so 
much  newspaper  discussion  in  connection  with  the  accusation  of 
law-breaking  against  former  Vice-President  Paul  Morton.  The  com- 
pany's answer  says  that  prior  to  the  injunction  the  Atchison,  having 
found  that  its  competitors  were  secretly  cutting  rates,  also  secretly 
cut  its  own  rates;  that  when  the  Interstate  Commerce  Commission 
investigated  the  case  Vice-President  Morton  freely  described  the  meth- 
ods of  the  Atchison,  in  order  to  aid  in  stopping  unlawful  practices; 
that  on  the  issuance  of  the  injunction  the  traffic  managers  of  the 
Atchison  notified  agents  to  comply  with  it,  and  that  the  unlawful 
tariff  subsequently  issued  by  the  road  was  prepared  by  the  traffic 
roanager,  who  inadvertently,  without  any  desire  to  avoid  the  order 
of  the  court,  included  the  cost  of  the  coal  in  the  published  prices 
for  transportation.  The  payment  of  the  shippers  for  their  coal  and 
the  collection  of  the  sum  from  the  consignee  was  to  facilitate  busi- 
ness, and  not  to  afford  a  vehicle  for  rebates. 
Yellow   Fever. 

Yellow  fever  has  prevailed  to  some  extent  in  New  Orleans  for 
more  than  two  weeks,  and  the  total  number  of  cases  reported  up  to 
August  1  was  346.  The  total  number  of  deaths  in  the  city  to  that 
date  was  62,  and  a  few  cases  had  been  discovered  in  other  towns, 
one  of  them  in  Plaquemine  Parish,  100  miles  from  New  Orleans.  In 
consequence  of  the  confidence  now  entertained  by  the  authorities 
in  their  ability  to  control  the  disease  by  killing  mosquitoes,  the  pub- 
lic alarm  has  not  been  so  serious  as  in  former  years;  but  a  consid- 
erable number  of  quarantines  have  been  established,  and  many  mer- 
chants have  stopped  ordering  goods  from  New  Orleans,  so  that  traf- 
fic has  already  been  seriously  affected.  Most,  or  all,  of  the  rail- 
roads have  taken  off  some  of  their  passenger  trains  to  and  from 
New  Orleans.  The  last  yellow  fever  epidemic  in  the  Southern  States 
was  in  1897. 

The  Chicago  Teamsters'  Strike. 

The  teamsters'  strike,  which  terminated  last  week  with  a  rush 
of  the  men  to  get  positions  with  their  former  employers,  had  lasted 
15  weeks.  The  following  statistics  of  the  strike  are  given  by  the 
Evening  Post:  Strike  called,  April  6;  ended,  July  23.  Men  thrown 
out  of  employment,  4,250.  Cost  to  the  unions,  $300,000.  Wages  lost 
by  strikers.  $750,000.  Cost  of  the  strike  to  the  employers,  $2,100,000 
in  wages,  and  loss  of  business  estimated  at  more  than  $12,000,000. 
Cost  of  the  strike  to  the  city,  $175,000.  and  to  the  county,  $100,000. 
Persons  injured  by  the  strike,  450;  deaths,  21.  To  preserve  peace 
there  w-ere  2,200  policemen,  1,400  specials,  and  3,400  deputy  sheriffs. 
The  strike  started  over  an  attempt  to  uphold  16  little  tailors  who 
went  out  on  a  strike.  There  was  at  no  time  any  question  of  wages 
or  hours  among  the  teamsters,  but  they  went  out  on  a  sympatheti* 
strike. 
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Royal  Commission  on   London   Traffic. 

The  following  is  a  digest  of  the  report:  The  Commission,  ap- 
pointed on  Feb.  9,  1903,  by  Royal  Warrant,  consisted  of  Sir  David 
Barbour,  Chairman;  the  Right  Hon.  Earl  Cawdor,  the  Right  Hon. 
Viscount  Cobham,  the  Right  Hon.  Lord  Ribblesdale,  the  Right  Hon. 
Sir  Joseph  C.  Dimsdale,  Bart.;  Sir  John  P.  Dickson-Poynder,  Bart.; 
Sir  Robert  Threshie  Reid,  Sir  John  W,  Wolfe-Barry,  Sir  Francis 
J.  S.  Hopwood,  Sir  George  C.  T.  Bartley,  Sir  George  S.  Gibb,  Mr. 
Charles  S.  Murdoch,  Mr.  Felix  Schuster,  Mr.  Lynden  Macassey, 
Secretary.  The  Chairman,  four  other  members  and  the  Secretary 
visited  New  York,  Boston,  Philadelphia  and  Washington  in  1903, 
and  studied  American  rapid  transit. 

The  population  of  Greater  London  in  1901  was  6V2  million 
persons,  and  the  number  of  rides  per  capita  per  annum,  by  all 
local  means  of  transport  excluding  trunk  line  railroads,  is  200. 
compared  with  300  in  New  York  and  270  in  Berlin,  thus  indicating 
statistically  a  substantial  comparative  deficiency.  Particularly  In 
relation  to  the  working  classes,  facilities  for  locomotion  are  de- 
ficient. Under  existing  conditions,  the  serious  over-crowding  in 
the  central  districts  of  London  cannot  be  alleviated;  the  popula- 
tion per  acre  in  those  districts  is  148,  in  the  rest  of  the  county  of 
London  54;  in  districts  adjacent  to  the  county  16.6;  and  In  the 
rest,  of  "Extra  London"  2.5.  Upwards  of  l^o  millions  of  persons 
live  in  the  central  districts.  In  the  central  districts  the  average 
weekly  rent  of  newly-erected  working  class  houses  is  3s.  3 lid.  per 
room,  in  the  rest  of  the  county  2s.  4V2d..  and  in  "Extra  London"  2s. 

The  only  difllculty  in  the  way  of  completely  reorganizing  Lon- 
don for  purposes  of  locomotion  is.  the  Commission  says,  the  ques- 
tion of  cost.  The  ideal  scheme  is  the  construction  of  railroads  in 
London  for  purposes  of  long  distance  urban  traffic,  and  of  railroads 
radiating  to  the  suburbs  for  purposes  of  suburban  traffic,  con- 
nected with  tramways  for  short  distance  distribution;  the  widening 
of  existing  and  provision  of  new  streets  for  local  urban  trafiic, 
and  the  regulation  of  street  traffic  to  prevent  or  reduce  congestion, 
and  the  provision  of  complete  facilities  for  passenger  interchange. 
The  most  important  proposal  calls  for  the  construction  of  two 
main  avenues  through  London,  one  i%  miles  from  west  to  east 
to  connect  Bayswater  Road  with  Whitechapel,  the  other  i'^/-2  miles 
north  to  south  to  connect  Holloway  with  the  Elephant  and  Castle. 
Each  avenue  would  be  140  ft.  in  width,  from  house  to  house,  with 
subways  for  water  mains;  with  four  lines  of  tramway  on  the  sur- 
face, and  four  lines  of  railway  below  the  surface,  for  express  and 
local  stopping  trains.  The  east  and  west  avenue,  with  its  subways, 
railways,  and  tramways,  is  estimated  approximately  to  cost  about 
£15,550.000,  and  the  north  and  south  avenue  about   £8,550.000  net. 

The  Commission,  after  consultation  with  the  Advisory  Board, 
recommends  that  new  streets  or  widened  streets  should  forthwith 
be  laid  out  according  to  the  following  standards  of  width  from 
house  to  house:  Main  avenues,  140  ft.;  first  class  arterial  streets, 
100  ft.;  second  class  streets,  80  ft;  third  class  streets,  60  ft.;  fourth 
class  streets,  40  or  50  ft. 

As  regards  tramways,  even  where  they  now  exist  there  is  an 
entire  absence  of  through  communication  between  the  systems,  and 
every  through  passenger  is  obliged  to  change  cars  at  the  junctions. 
If  any.  of  the  various  systems.  Accordingly,  all  the  cars  are 
obliged  to  discharge  their  passengers  at  dead-end  terminals.  At 
the  six  principal  terminals  nearly  a  quarter  of  a  million  of  pas- 
sengers alight  from,  or  join  the  cars  every  day  in  the  streets. 
Apart  from  the  great  Inconvenience  caused,  the  result  is  a  very 
great  congestion,  both  of  tramcars,  and  of  ordinary  vehicular  and 
pedestrian  traffic,  at  these  terminal  points.  The  Advisory  Board 
of  Engineers  estimates  that  the  carrying  power  of  a  tramway  sys- 
tem may  be  diminished  by  about  one-half  by  reason  of  the  cross- 
shunting  necessary  at  dead-end  terminals.  It  will  be  seen  that, 
from  every  point  of  view,  tramway  accommodation  is  glaringly  de- 
fective. In  a  great  area,  there  is  no  tramway  service  at  all.  It  is 
difficult  to  appreciate  how  such  a  state  of  things  can  have  been 
tolerated  so  long. 

In  smaller  cities,  tramways  supply  a  double  want.  They  carry 
passengers  from  one  part  of  the  city  to  another,  and  also  between 
the  city  and  adjoining  areas,  to  a  distance  of  eight  or  ten  miles. 
In  London,  it  is  probable  that  their  usefulness  will  be  more  re- 
stricted. They  will  be  chiefly  used  for  short  distances  in  urban 
and  suburban  districts.  Experience  shows  that  the  metropolitan 
railways,  even  where  no  tramways  compete,  practically  do  not  at- 
tract passengers  for  journeys  of  less  than  a  mile.  Railways  and 
tramways  can.  with  advantage,  be  worked  in  inter-connection. 
"Tubes"  might  be  prolonged  till  they  reach  the  surface,  at  some 
point  In  the  more  open  country,  and  then  be  continued  on  the 
surface  to  the  suburbs. 

The  competitor  of  the  tramway  for  short  distance  traflSc  Is 
the  omnibus,  and  the  horse  omnibus,  it  is  said,  will  alw-ays  serve 
a  useful  purpose  in  London,  unless  superseded  by  the  motor  omni- 
bus. In  distributing  passengers  where  tramways  do  not  penetrate, 
but  the  Commission  believes  that  on  all  the  routes,  where  there  Is 
fair  competition,  the  same  thing  will  happen  in  London  as  hap- 
pened in  Liverpool  between  the  years  1897  and  1903.  Within  a 
period  of  seven  years  all  the  omnibuses  disappeared  from  the  streets 


and  gave  place  to  electric  tramcars,  while  the  number  of  passen- 
gers carried  was  nearly  trebled.  Few  would  object  to  an  extensive 
tramway  system  being  laid  down  all  over  London,  but  for  the  belief 
that  it  must  involve  an  extensive  system  of  street  widening.  This 
Is  the  great  diflJculty. 

Judged  by  the  standards  of  width,  many  of  the  main  thor- 
oughfares of  London  will  admit  of  tramways.  Of  course  the  de- 
cision must  depend  partly  upon  the  extent  to  which  the  street  is 
crowded,  as  well  as  upon  its  width.  Certainly  some  street  Improve- 
ment is  necessary  in  places,  from  any  point  of  view.  Through 
communication,  without  rebooking  or  trans-shipment  of  passengers. 
Is  of  great  Importance,  and  it  Is  desirable  that  all  tramway  sys- 
tems within  Greater  London  ought  to  be  worked  by  one  and  the 
same  authority.  The  Commission  does  not  deal  directly  with  the 
question  of  the  municipal  operation  of  tramways,  but  considers  it 
reasonable  that  some  profit  should  be  derived  from  the  tramways 
for  the  benefit  of  the  municipality.  It  does  not  follow  that  the 
best  way  of  securing  the  largest  profit  will  be  that  the  municipality, 
even  if  it  finds  the  money  for  construction,  should  undertake  the 
task  of  operating. 

The  Commission  strongly  recommends  the  consolidation  of 
the  tramway  and  light  railway  laws,  and  would  abolish  the  veto 
power  of  local  and  street  authorities  and  of  frontagers,  and  pro- 
vide that,  in  Greater  London,  the  County  Councils  and  the  Cor- 
poration of  the  City  of  London  shall  have  a  preferential  right  to 
construct  any  tramways,  within  their  districts,  if  they  are  prepared 
to  do  so. 

The  needs  of  London  in  the  matter  of  railroad  accommodation, 
according  to  the  report,  are: 

(1.)  Main  trunk  railroads  connecting  London  with  the  entire 
railroad  system  of  the  country,  with  adequate  running  and  termi- 
nal accommodation,  and  sufliclent  services  for  the  convenient  and 
speedy  conveyance  of  long-distance  passengers,  and  for  the  carriage 
of  merchandise  traffic. 

(2.)  Railroads  to  every  suburban  district  in  the  neighborhood 
of  London,  with  full  running  accommodation  to  enable  trains  to  be 
run  at  quick  speed  and  short  intervals,  especially  during  "rush 
hours." 

(3.)  Railroads  in,  through,  across,  and  round  the  center  area 
of  London,  to  provide,  not  only  for  urban  movement  at  higher 
speeds,  and  for  longer  distances  than  those  which  can  be  conveni- 
ently provided  for  by  street  tramways  and  omnibuses,  but  also  for 
the  distribution  of  suburban  and  long-distance  passengers  to  the 
fullest  practicable  extent. 

The  needs  of  urban  and  suburban  traffic  are,  the  Commission 
points  out,  wholly  different  in  character,  and  many  of  the  mistakes 
of  the  past  have  been  due  to  not  keeping  this  distinction  in  mind 
with  sufficient  prominence.  The  considerations  affecting  location, 
accommodation  and  working  of  urban  and  suburban  railroads  are 
radically  different,  and,  to  some  extent,  conflicting;  and  the  absence 
of»  comprehensive  design  in  the  railroad  system  in  London  Is  no- 
where more  apparent  than  in  the  confusion  which  has  arisen  from 
not  distinguishing,  with  sufficient  clearness,  between  the  require- 
ments of  these  different  classes  of  traffic.  Railroads  Intended  for 
urban  traffic  have  been  used,  and  partly  designed,  for  suburban  traf- 
fic to  an  extent,  and  under  conditions,  which  have  adversely  affected 
their  utility  for  both  purposes.  It  Is  of  vital  importance  not  to  at- 
tempt to  use  urban  railroads  in  any  way.  or  for  any  purposes, 
which  may  prevent  the  running  on  them  of  train  services  of  maxi- 
mum frequency. 

With  regard  to  the  building  of  further  "tubes,"  the  Commission 
believes  that  a  sufficient  number  of  successful  underground  railroad 
schemes  remain  to  justify  the  hope  that  there  is  no  need,  as  yet, 
to  make  an  alteration  in  the  present  system  of  private  promotion 
In  the  direction  of  looking  to  public  sources  for  any  part  of  the 
funds  required  for  railroad  enterprise,  unless  undue  financial  obli- 
gations are  thrown  upon  the  railroad  undertakings,  either  in  re- 
spect of  works  or  compensation,  or  in  regard  to  the  carriage  of 
passengers  at  unremunerative  fares,  or  otherwise. 

If  public  assistance  Is  inevitable,  the  Commission  suggests 
various  methods  of  assistance — the  remission  of  rates,  direct  sub- 
scription to  capital  or  guarantee  of  receipts  by  local  authorities, 
permission  to  railroad  companies  to  acquire  large  tracts  of  land 
before  development,  and,  in  cases,  permission  for  construction  un- 
derneath the  parks. 

The  existing  defects  of  the  means  of  locomotion  and  trans- 
port in  London  are.  In  the  opinion  of  the  Commission,  due  mainly 
to  the  haphazard  manner  in  which  questions  connected  therewith 
have  been  treated  in  the  past.  The  streets  were  not  originally  laid 
out  on  any  general  plan,  nor  were  they  made  of  sufficient  width. 
No  general  and  systematic  improvement  of  the  streets  of  London 
has  ever  been  attempted,  and  the  works  carried  out  have  not  been 
sufficient  to  meet  the  ever-growing  wants  of  the  population,  and 
the  construction  and  maintenance  of  the  main  roads  leading  out 
of  London  have  never  been  properly  controlled  or  regulated.  Under 
such  conditions  the  best  results  could  not  be  obtained.  The  method 
of  obtaining  Parliamentary  sanction  is  both  costly  and  inefficient 
without  any  attempt  to  bring  proposal  into  harmony  with  a  gen- 
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eral  and  comprehensive  scheme  of  locomotion  for  London.  Rail- 
roads of  all  classes  have  been  practically  left  to  private  promoters, 
subject  to  such  regulation  as  could  be  enforced  by  the  intermittent 
control  of  Select  Committees  of  Parliament.  The  only  effective 
remedy  appears  to  be  the  creation  of  a  permanent  authority,  pos- 
sessed of  special  knowledge  and  experience,  and  giving  continuous 
attention  to  all  questions  affecting  locomotion  and  transport  in 
London. 

It  would  be  impossible  to  confer  the  necessary  powers,  with 
jurisdiction  over  the  whole  of  Greater  London,  which  extends  into 
five  adjoining  counties,  on  the  London  County  Council  or  any  other 
existing  local  authority  or  body,  and  the  creation  of  a  new  author- 
ity, empowered  to  deal  finally  with  all  questions  of  London  locomo- 
tion, would  involve  intolerable  interference  with  the  existing  local 
authorities,  and  give  rise  to  endless  friction.  Nor  would  it  be  pos- 
sible to  entrust  such  powers  to  a  new  and  elected  authority,  with- 
out an  interference  with  existing  institutions,  so  violent  as  to 
amount  almost  to  a  municipal  revolution. 

The  authority  which  the  Commission  recommend  to  be  estab- 
lished should  be  a  Traffic  Board,  and  should  discharge  definite  and 
practical  duties.  It  should  make  a  yearly  report  to  Parliament  on 
locomotion,  transport  and  traffic  in  Greater  London,  dealing  with 
the  whole  subject,  including  such  matters  as  the  control  of  traffic, 
the  provision  of  new  lines  of  railway  or  tramway,  etc.  It  would 
also  deal  with  the  question  of  street  improvements.  The  most  im- 
portant function  of  the  Board  would  be  the  preliminary  examina- 
tion, before  consideration  by  Parliament,  of  bills  seeking  statutory 
powers  for  the  construction  or  extension  of  works  affecting  the 
means  of  locomotion  and  transport  in  Greater  Londoi).  The  board 
would  sit  continuously,  and  bills  that  required  serious  amendment 
could  remain  before  the  Board  until  the  necessary  antecedent  for- 
malities were  completed. 

It  might  also  hear  and  determine  all  disputes  relating  to 
through  running  or  the  interchange  of  traffic  on  or  between  rail- 
roads and  tramways,  and  could  perform  a  useful  service  by  facili- 
tating and  suggesting  amalgamation  or  joint  working  under  suit- 
able conditions.  The  services  of  the  Board  would  be  valuable  in 
connection  with  the  abolition  of  the  "veto"  in  the  case  of  tram- 
ways, because  the  existence  of  such  a  body  would,  at  any  rate, 
lessen  the  objection  to  such  a  measure  on  the  part  of  the  authori- 
ties now  possessing  the  "veto." 

It  will  be  seen  that  the  functions  of  the  Board  are  of  an  ad- 
visory and  semi-judicial  character,  and  do  not,  as  recommended 
for  the  present,  involve  the  exercise  of  executive  or  legislative 
authority.  What  is  required  for  such  purposes,  in  the  opinion  of 
the  Commission,  is  a  small  number  of  specially-qualified  persons, 
selected  solely  on  the  ground  of  their  competence,  and  holding  office 
for  a  considerable  period. 

The  Justice  Spike  Puller. 

The  accompanying  illustration  shows  the  action  of  the  Justice 
spike  puller,  made  by  P.  S.  Justice  &  Co.,  421  Chestnut  street,  Phila- 


The  Justice  Spike   Puller. 

delphia.  The  bar  starts  the  spike  in  the  ordinary  way,  then  the 
handle  is  thrown  up  and  the  trig  falls  down,  giving  a  new  bite  for 
the  second  pull.  It  is  claimed  that  the  spikes  are  never  bent,  and 
can  be  drawn  in  half  the  time  taken  with  the  common  claw  bar.  The 
weight  of  the  puller  is  30  lbs. 

Disastrous  Collision  of   Electric  Cars  at   Hall   Road,   England. 

Press  despatches  of  July  27  report  a  collision,  on  the  evening 
of  that  day,  on  that  portion  of  the  Lancashire  &  Yorkshire  which 
was  recently  electrified.  An  express  train  from  Liverpool  for  South- 
port  ran  into  a  standing  train  of  empty  passenger  cars.  The  lead- 
ing car  of  the  express  was  crowded  and  23  persons  were  killed. 
Many  were  injured,  most  of  them  slightly.  The  body  of  the  first 
car  was  lifted  off  the  frame  and  fell  back  upon  the  passengers. 
The  wreck  took  fire  at  once  and  many  of  the  passengers  were  burnt. 
This  is  the  most  serious  accident  reported  on  a  British  railroad 
since  the  Armazh  disaster  of  1S89,  16  years  ago. 

The  local  service  from  Liverpool  ends  at  Hall  Road,  and  the 
train  service  consists  of  local  trains  from  Liverpool  to  Southport 
every  20  minutes,  with  a  local  stopping  service  from  Liverpool  to 
Hall  Road  in  between,  so  that  there  is  a  10-minute  service  from 
Liverpool  to  Hall  Road.  Express  trains  running  without  a  stop 
from  Liverpool  to  Birkdale  (part  of  Southport)  run  every  hour, 
and  it  was  apparently  one  of  these  trains  that  ran  into  one  of  the 
Liverpool-Hall  Road  local  trains. 

All  the  trains  consist  of  four  cars,  two  first  class  (in  the 
center)    and  two  thirds.     At  the  busy  hours  when  the  city  men 


are  returning  to  their  homes  the  carriages  are  crowded  and  this 
probably  accounts  for  the  big  death  roll. 

The  line  is  properly  protected  by  the  absolute  blocK  system  and 
fixed  signals  with  distant  signals  the  regulation  distance  out  (at 
least  1,800  ft.  from  the  stop  signal  is  the  Lancashire  &  Yorkshire 
rule).  The  line  is  quite  open  at  this  point  and  consequently  the 
collision  must  have  been  due  to  either  the  towerman's  error  in  al- 
lowing the  express  to  approach  or  to  the  motorman  losing  control. 
It  is  hardly  likely  that  the  man  overran  his  signals,  as  under  Eng- 
lish rules  he  would  have  to  pass  two  sets  of  signals — one  at  the 
tower  in  the   rear   and  those   protecting  the  standing  train. 

It  may  be  interesting  to  state  that  there  are  no  automatic  sig- 
nals on  this  road.  Whilst  the  Lancashire  &  Yorkshire  has  done 
considerable  with  track-circuit  and  has  put  down  a  set  of  the 
Westinghouse  automatic  signals,  yet  nothing  of  the  kind  has  been 
done  on  the  Liverpool-Southport  line,  nor  are  there  any  automiltic 
stops.  Possibly  had  there  been  such  an  appliance  the  accident 
would  not  have  occurred  or  its  results  probably  would  have  been 
modified.  There  are,  however,  difficulties  in  the  way  of  the  pro- 
vision of  such  safeguards  on  the  Southport  line.  For  instance  the 
freight  traffic  is  still  worked  by  steam  power;  also  another  com- 
pany, the  London  &  Northwestern,  has  running  powers  over  the 
greater  part  of  the  line  and  its  trains  are  worked  by  steam. 

It  may  be  stated  in  connection  with  this  matter  that  on  the 
Metropolitan  District  Railway,  recently  converted  from  steam  to 
electricity,  automatic  signals  have  been  provided  throughout  by 
the  Westinghouse  Brake  Company,  and  automatic  stops  are  also 
used.  There  is  an  overlap  of  300  ft  and  the  stop  is  at  the  home 
signal,  there  being  no  distant  signals.  Overlaps  are  of  this  standard 
length  regardless  of  grade  and  curvature  of  the  line.  But  the 
Southport  line  is  different.  Firstly,  it  is  all  in  open  country  with 
a  good  view  of  the  line  and  signals  as  a  rule,  and  were  automatic 
stops  proposed  the  question  would  arise  as  to  where  they  should 
be  placed.  If  at  the  stop  signal  they  might  not  be  effective  in  case 
a  train  was  immediately  on  the  other  side  of  the  stop  signal.  Then, 
at  the  distant  signal  they  would  go  to  opposite  extremes  and  pull 
up  the  train  prematurely  and  often  unnecessarily,  and  would  be 
bound  not  only  to  cause  delay  but  its  utility  would  be  abused  and 
deprecated.  To  fix  it  midway  between  the  home  and  the  distant 
signal  would  not  meet  the  case,  as  much  would  depend  upon  the 
speed  of  the  trains  and  the  grade  of  the  line. 

This  accident  must  be  a  source  of  great  anxiety  to  the  Lan- 
cashire &  Yorkshire  officers.  Two  years  ago  they  had  a  serious 
accident  at  Waterloo  near  the  same  place,  before  the  line  was  elec- 
trified, when  a  Southport  express  left  the  rails  from  some  still  un- 
known cause  and  several  lives  were  lost.  They  have  now  spent  a  con- 
siderable sum  of  money  in  electrifying  this  line,  an  outlay  which  Mr. 
Aspinall,  the  General  Manager,  admitted  at  the  Washington  congress 
has  not  led  to  any  reduction  in  expenses  of  working.  But  they  are 
hoping  to  reap  their  reward  by  the  popularity  of  the  road,  especially 
amongst  Liverpool  business  men  whom  they  hope  to  attract  to  re- 
side on  the  Southport  line.  This  accident  must  therefore  have  a 
retarding  effect  on  these  efforts  and  one  must  sympathize  with  the 
railroad  company,  and  with  Mr.  Aspinall  in  particular,  to  whose 
personal  initiative  this  change  from  steam  to  electricity  was  due. 

The  cars  used  on  this  line  are  not  of  steel  and  when  the  matter 
is  fully  looked  at  it  will  be  admitted  that  the  railroad  company 
might  consider  that  the  increased  expense  would  not  be  justified. 
The  line  does  not  run  at  any  point  through  a  tunnel  and,  as  has 
already  been  said,  the  country  is  open.  It  hardly  seems  necessary 
then,  coupled  with  the  high  average  immunity  from  accident  in 
England,  for  any  such  increased  expense  to  be  incurred  in  order 
to  mitigate  the  effects  of  a  collision.  Such  a  conclusion  may,  how- 
ever, be  modified  if  it  be  correct  that  the  wreckage  caught  fire. 

Delightful  Delaware. 
Dover,  Del.,  July  18. — Seven  hundred  and  fifty-three  loaded  cars 
of  vegetables  and  fruits,  grown  on  the  Delaware  peninsula,  were 
moved  up  through  Delaware  and  into  Pennsylvania,  New  York  and 
New  England  yesterday.  It  was  the  greatest  day  in  history  for 
the  Delaware  peninsula's  business  of  supplying  the  East  with  fruits 
and  vegetables,  and  on  the  little  Delaware  railroad,  besides  a  heavy 
passenger  traffic,  these  30  or  40  tremendous  freight  trains  were 
moved  with  great  despatch  and  without  accident.  Peaches,  although 
only  a  side  issue,  were  in  evidence  everywhere.  Each  peach  grower 
averaged  50  baskets.  Apples  were  shipped  from  almost  every  Kent 
and  Sussex  shipping  place  of  importance.  Plums  of  several  varie- 
ties made  a  beautiful  sight  as  they  glistened  in  the  sunlight  at  three 
score  of  stations.  Watermelons,  cantaloupes,  early  grapes  and 
garden  truck  were  shipped  in  large  quantities.  The  largest  ship- 
ments to  Philadelphia  were  of  potatoes.  This  staple  product  has 
been  overgrown  in  Accomac  and  Northampton  Counties,  and  they 
are  scarcely  paying  for  the  picking.  So  productive  were  the  vines 
this  year,  highly  fertilized  with  nitrate  of  soda  and  other  strong 
plant  foods,  that  as  many  as  100  bushels  to  the  acre  have  been 
produced.  It  is  estimated  that  the  yield  of  these  counties  alone  this 
year  will  be  1,250,000  bushels.  This  has  already  lowered  the  price 
to  75  cents  a  barrel. — Wilmington  News. 
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Proposed  Consolidation  of  Car  Builders. 
The  long-pending  project  of  consolidating  the  fifteen  or  twenty 
companies  which  huild  street  cars  in  the  United  States  is  now  the 
subject  of  widespread  comment,  and  some  of  those  interested  say  that 
the  success  of  the  project  is  assured.  Messrs.  Kean,  Van  Cortlandt 
4;  Co.,  bankers,  of  New  York,  are  the  manager.^  of  a  syndicate  which, 
it  is  said,  will  carry  out  the  consolidation;  and  they  expect  to  get 
enough  subscriptions  to  the  stock  and  bonds  by  the  middle  of  August 
to  assure  their  success.  It  is  proposed  to  issue  stock  and  bonds 
amounting  to  fifty-six  millions,  as  follows: 

:■.(!  year  ."i  per  cent,  gold  bonds $13,000,000 

I'li'ferrcd  st.ick.  H  iier  lent.  cumulative    15,500,000 

Common    stock 27.500,000 

Total    $56,000,000 

The  shops  included  in  the  consolidation  are  the  following: 

J.  G.  Brill  Co.,  rhiladelphia. 

John  Stephenson  Car  Co..  Elizabeth.  N.  J. 

Laclede  Car  Co..  St.  Louis. 

St.  Louis  Malleable  Casting  Co.,  St.  Louis. 

American  Car  Co..  St.  Louis. 

Cincinnati  Car  Co.,  Cincinnati. 

St.  Louis  Car   Co..  St.  Louis. 

Wason  Manufacturing  Co..   Springfield.   Mass. 

Osgood   Bradley  &  Sons,  Worcester,  Mass. 

John  J.  Cummings  Car  Co.,  Paris.  III. 

Jewett  Car  Co.,  Xewark,  Ohio. 

J.  M.  Jones  Sons.  Agents.  Troy.  X.  Y. 

Laconia  Car  Co.,   La.?onia.  X.   H. 

McGuire-Cummings  Manufacturing  Co..  Chicago. 

Peckliam  Manufacturing  Co..  Kingston,  N.  Y. 

Xiles  Car  Manufacturing  Co..  Niles.  Ohio. 

Journal  Bearing  'Co.,  St.  Louis. 

Easy  Access  Door  Co.,  Boston. 

The  average  annual  net  earnings  of  the  companies  named  for 
four  or  five  years  past  aggregate  ?1,263,391,  and  the  last  year's  net 
earnings  were  $1,381,710.  It  is  estimated  that  the  net  earnings- of 
the  new  company  for  the  first  year  will  be  $2,400,000.  It  is  said  that 
the  present  owners  of  the  plants  will  take  at  least  $15,400,000  of  the 
bonds  and  stock,  or  $8,500,000  of  the  bonds,  $10,300,000  of  the  pre- 
ferred and  $6,300,000  of  the  common  stock.  Edward  Harrison  Power 
and  William  T.  Van  Brant  have  been  the  principal  promotors  of  the 
scheme  for  consolidation.  It  is  estimated  that  the  production  of  the 
consolidated  plants  will  be  about  $15,000,000,  on  which  a  saving  of 
10  per  cent.,  or  $1,500,000,  is  expected  to  be  made  by  reduction  of  ex- 
penses, and  the  company  will  save  the  expense  of  considerable  liti- 
gation, which  in  the  past  has  been  the  cause  of  much  loss  to  the 
constituent  companies. 

A  number  of  the  plants  are  equipped  for  turning  out  freight 
cars,  steam  railroad  cars  and  steel  street  cars.  It  is  announced  that 
Martin  Brill,  of  the  J.  G.  Brill  Co.,  of  Philadelphia,  has  consented  to 
become  the  president  of  the  proposed  company. 

Passes  for  Southern   Pacific   Employees. 

On  the  Southern  Pacific  Lines  in  Texas  passes  are  now  given  to 
train  despatchers,  station  agents,  conductors  and  engineers,  as  fol- 
lows: 

To  those  who  have  served  over  ten  years  and  less  than  fifteen 
years,  annual  passes  for  each  over  the  division  on  which  he  is  em- 
ployed. 

To  those  who  have  served  over  fifteen  years  and  less  than  twenty 
years,  annual  passes  will  be  issued  to  each  for  himself  and  his  wife 
over  the  division  on  which  he  is  employed. 

To  those  who  have  served  more  than  twenty  years,  annual  passes 
over  the  entire  system  will  be  issued  to  each  for  himself  and  the 
members  of  his  family  dependent  upon  him. 

Increase  of  Wages  on  the  "O.  W." 

The  New  York,  Ontario  &  Western  has  increased  the  pay  of 
freight  enginemen  on  large  engines  from  $4  a  day  to  $4.25;  engine- 
men  on  other  engines  from  $3.75  to  $4.  Conductors,  both  passenger 
and  freight,  are  advanced  10  cents  a  day.  passenger  conductors  now 
receiving  $3.60  and  freight  conductors  $3.30.  Firemen  are  advanced 
10  cents  a  day,  and  will  now  receive  on  large  freight  engines  $2.60; 
on  passenger  engines,  $2.20,  and  on  switching  engines  $2.20.  Brake- 
men  are  advanced  10  cents,  to  $2.30. 

Passes  and    Bribery. 

A  railroad  manager,  quoted  by  the  Wall  Street  Journal,  says 
that  the  liberal  use  of  free  passes  among  legislators  and  public  of- 
fice holders  is  necessary  to  prevent  hectoring  legislation;  that  If 
every  railroad  corporation  in  the  State  of  New  York  should  cut  off 
every  annual  pass  that  it  has  issued  to  people  in  public  life  and 
discontinue  its  trip  passes,  before  another  year  had  passed  there 
would  not  be  a  train  running  faster  than  20  miles  an  hour,  and  it 
would  cost  one-third  more  for  operating  expenses;  and  there  would 
be  a  flood  of  municipal  and  state  legislation  enacted  that  would 
practically  tie  up  the  railroads;  not  that  such  legislation  is  needed, 
but  it  would  be  passed  and  enforced  because  the  passes  were  not 
issued. 

Perhaps  this  railroad  manager  thinks  that  the  people  would 
submit  to  such  conduct  on  the  part  of  their  representatives,  but 
he  is  mistaken.  No  doubt  the  free  pass  secures  immunity  from 
petty  blackmailing  efforts  in  legislative  bodies,  but  probably  the 
railroads  keep  up  the  bribery  rai:her  to  prevent  legislation  of  a 
justly   reformatory  kind. — Springfield  Republican. 


Electric  Train  Service  en  the  Long  Island. 
The  electric  train  service  on  the  Long  Island  Railroad  from 
Flatbush  avenue  to  Rockawaj'  Beach  was  inaugurated  July  26. 
Twelve  round  trips  were  made  and  a  total  of  nearly  5,000  passengers 
carried.  The  first  train  left  Rockaway  Park  at  7.55  a.m.,  arriving 
at  Flatbush  avenue,  a  distance  of  16  miles,  in  35  minutes,  after 
making  13  stops.  This  is  about  five  minutes  less  than  the  running 
time  under  the  steam  schedule.  As  soon,  however,  as  the  work 
now  in  progress  of  removing  the  remaining  grade  crossings  is  com-' 
pleted.  it  will  be  possible  to  reduce  the  time  of  the  trip  still  further. 
The  next  section  of  the  road  to  be  operated  by  electricity  will  be 
the  line  from  Woodhaven  Junction  to  Jamaica  and  Springfield.  This, 
it  is  expected,  will  be  ready  very  soon.  Later  in  the  year  it  is 
probable  that  electric  trains  will  be  running  on  the  North  Division, 
through  Flushing  to  Whitestone  and   Port  Jefferson. 

The  Brunsviga  Calculating  Machine. 
The  accompanying  illustration  shows  a  form  of  mechanical  cal- 
culating machine  which  is  in  extended  use  in  Europe  and  has  been 
introduced  in  a  number  of  large  commercial  offices  in  this  country. 
It  performs  the  four  principal  functions  of  arithmetic,  multiplica- 
tion, division,  addition  and  subtraction,  and  is  adapted  for  much 
more  complex  calculations  such  as  sqttare  root,  foreign  exchange, 
ratios,  etc.  It  is  simple  and  strong  in  construction,  cannot  get  out 
of  order  and  it  is  claimed  that  learning  its  manipulation  is  only  a 


The    Brunsviga    C^jculating     Machine. 

matter  of  a  few  minutes  practice.  After  having  "set"  the  neces- 
sary figures  for  the  calculation  on  the  cover  plate  by  means  of  the 
small  levers,  the  working  consists  of  turning  the  handle  at  the  side 
and  moving  the  lower  figure  case  or  slide.  The  figures  are  always 
visible  during  a  calculation  and  if  a  mistake  is  made  it  can  at  once 
be  rectified  by  turning  the  handle  in  the  opposite  direction,  thus 
avoiding  the  necessity  of  commencing  again  at  the  beginning  of 
the  calculation.  The  machine  is  especially  adapted  for  multiplica- 
tion and  division,  and  is,  of  course,  absolutely  accurate.  It  is  made 
in  three  sizes,  having  18,  13  and  9  figures  respectively  for  the  prod- 
ucts. The  larger  sizes  are  fitted  with  a  bell  which  rings  when  the 
calculation  is  beyond  the  capacity  of  the  machine.  The  machines 
are  made  by  Grimme,  Natalis  &  Co.,  Lim.,  of  Brunswick,  Germany, 
and  are  sold  in  the  United  States  by  Felix  Hamburger,  90  William 
street.  New  Y'ork. 

Manufacturing  and  Business. 

The  Philadelphia  &  Reading  Coal  &  Iron  Co.  is  making  plans 
for  putting  up  a  new  modern  coal  storage  plant  at  New  Bedford, 
Mass.,  in  addition  to  the  present  one. 

A  quarterly  dividend  (No.  154)  of  $2  a  share  from  net  earnings 
has  been  declared  by  the  Pullman  Co..  payable  August  15  to  stock- 
holders of  record  at  close  of  business  July  31,  1905. 

The  South  Atlantic  Car  Manufacturing  Co.  is  reported  to  have 
bought  the  plant  of  the  Georgia  Car  &  Manufacturing  Co.  at  Savan- 
nah, Ga.,  and  will  begin  equipping  and  operating  it  at  once. 

The  Missouri,  Kansas  &  Texas  cars,  the  specifications  for  which 
were  printed  July  21,  will  be  equipped  with  Trojan  couplers.  A 
typographical  error  in  the  previous  item  had  it  "Logan"  couplers. 

The  Berwind-White  Coal  Mining  Co.,  it  is  said,  has  bought  50 
acres  of  ground  near  Hollidaysburg,  Pa.,  to  be  used  as  a  site  for 
building  new  works.  The  company  will  make  steel  cars  to  be  used 
to  transport  coal  from  its  mines. 

R.  D.  Hunter,  formerly  District  Manager  of  the  Sullivan  Machin- 
ery Co.  at  Denver,  Col.,  has  been  made  General  Sales  Manager,  with 
headquarters  in  the  Railway  Exchange  Building,  Chicago.  W.  P.  J. 
Dinsmor.  of  the  Denver  office,  succeeds  Mr.  Hunter  as  District  Man- 
ager at  that  point.  Matthew  Brodie.  formerly  of  the  Pittsburg  office, 
has  been  appointed  local  manager  of  the  Salt  Lake  branch,  with 
oflSces  at  12S  Keith  Building. 

The  Westinghouse  Electric  &  Manufacturing  Co.  has  booked  or- 
ders from  Nelson   Morris  &  Co.  for  19  new  type  induction  motors  and 
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from  the  Decatur  Car  Wheel  &  Manufacturing  Co.  for  eight  motors 
of  the  same  type;  also  from  the  Illinois  Steel  Co.  for  80  direct-cur- 
rent railway  type  motors;  from  the  Hawaiian  Electric  Co.  for  two 
1,200-kw.  three-phase  2.200-volt  engine-type  generators,  and  two  125- 
kw.  exciters  and  seven  500-kw.  oil-insulated  self-cooling  transform- 
ers; from  the  Rumford  Falls  Power  Co.  for  one  550-kw.  and  one  800- 
kw.  alternating-current  generators,  two  450-h.p.  variable-speed  induc- 
tion motors  and  120  transformers. 

The  J.  G.  Brill  Company  has  just  booked  an  order  for  35  semi- 
convertible  cars  for  the  Memphis  Street  Railway.  The  ears  were 
ordered  through  the  engineering  firm  of  Ford,  Bacon  &  Davis,  of 
New  York  City.  The  semi-convertible  system  includes  the  recent  im- 
provement eliminating  the  sash  trunnions  and  runways  formerly 
used  and  simplifies  the  method  of  connecting  each  pair  of  sashes. 
The  arrangement  is  linown  as  the  "Grooveless  Post  Semi-Convert- 
ible," and  has  been  specified  in  recent  ordere  from  Philadelphia, 
Boston,  Baltimore  and  elsewhere.  The  general  plan  of  the 
lower  sash  carrying  the  upper  into  pockets  in  the  side  roots  is 
preserved.  The  cars  are  for  fast  and  heavy  city  and  suburban  serv- 
ice. They  will  measure  30  ft.  6  in.  over  the  end  panels  and  42  ft. 
over  all. 

Iron  and  Steel.  t 

The  American  Bridge  Co.  has  ordered  25.000  tons  of  structural 
material  in  the  last  few  days.  Part  of  the  order,  amounting  to 
7,000  tons,  is  for  the  frame  work  of  the  American  Express  Co.'s 
building  at  Trinity  place,  New  York. 

The  Maryland  Steel  Co.  recently  shipped  from  Sparrows  Point, 
Md.,  a  cargo  of  railroad  material  for  Cuba.  The  cargo  was  valued 
at  more  than  $100,000  and  included  11,135  steel  rails,  4,666  bundles 
of  splice  plates,  394  kegs  of  spikes,  bolts,  etc.,  and  11,920  reels  of 
barbed  wire  fencing. 


MEETINGS  AND  ANNOUNCEMENTS. 


(For  dales  of  conventiona  and  regular  meetings  of  railroad  conventions  and 
engineering  societies,  see  advertising  page  24.) 


Car  Foremen's  Club. 

The  place  of  meeting  for  this  club  in  Chicago  has  been  changed 
to  26  Van  Buren  street.  Room  218.  The  next  regular  meeting  will  be 
held  there  August  8.     P.  H.  Eskridge,  Secretary. 

Traveling   Engineers'  Association. 

The  thirteenth  annual  convention  of  the  Traveling  Engineers' 
Association  will  be  held  in  Detroit,  Mich.,  beginning  September  12. 
Headquarters  will  be  at  the  Cadillac  Hotel,  and  the  meetings  will 
be  held  there.     W.  O.  Thompson,  Oswego,  N.  Y.,  is  Secretary. 

St.  Louis  Railway  Club. 
This  club  held  no  meeting  in  July.  The  Proceedings  for  that 
month  contains  the  paper  on  the  cost  of  construction  of  telephone 
lines  on  railroads,  by  F.  F.  Fowle,  of  the  American  Telegraph  & 
Telephone  Company,  which  w-as  read  before  the  Railway  Telegraph 
Superintendents'  Association  last  May. 

Master  Car  and  Locomotive  Painters'  Association. 
The  36th  annual  convention  of  this  association  will  be  held  in 
Cleveland,  Ohio,  Sept.  12  to  15,  1905.  Headquarters  will  be  at  the 
HoUenden  Hotel.  Eight  subjects  relating  to  car  and  locomotive 
painting  will  be  considered  in  committee  reports  and  individual 
papers.     Robert  McKeon,  Secretary,  Kent,  Ohio. 


PERSONAL. 


— Mr.  George  Demarest,  formerly  Treasurer  of  the  Master  Car- 
builders'  Association,  died  July  19.  Mr.  Demarest  had  been  ma.ster 
car  builder  on  the  Camden  &  Amboy,  and  later  was  on  the  Pitts- 
burg, Fort  Wayne  &  Chicago. 

— Mr.  H.  A.  Childs,  formerly  Master  Mechanic  of  the  Erie  at 
Jersey  City  and  later  Superintendent  of  the  Fitz-Hugh  Luther  Co.'s 
plant  at  Chicago,  has  been  appointed  Superintendent  of  Motive  Power 
of  the  Guayaquil  &  Quito  Railroad,  Ecuador. 

— Miss  Rebecca  S.  Bracken,  who  died  at  her  home  in  Niles, 
Mich.,  on  July  20,  had  been  telegraph  operator  at  the  Michigan 
Central  station  in  that  city  for  40  years.  She  was  a  very  efficient 
telegrapher  and  was  held  in  the  highest  esteem  by  the  ofiicers  of 
the  road,  the  employees  and  the  public.  Miss  Bracken  is  referred 
to  by  reporters  familiar  with  railroad  men  in  Niles,  as  the  "rail- 
road angel,"  and  from  the  expressions  of  esteem  and  regard  pub- 
lished in  the  Niles  Daily  Sun,  and  elsewhere,  it  is  evident  that  this 
characterization  was  not  an  empty  compliment.  She  was  not  only 
competent  and  faithful  at  her  work,  and  uniformly  courteous,  but 
manifested  such  marked  feminine  virtues  that  she  was  known  and 
respected  in  all  the  circles  with  which  she  came  in  contact. 


— Mr.  J.  E.  Greiner,  who  has  been  recently  appointed  Assistant 
Chief  Engineer  of  the  Baltimore  &  Ohio,  has  for  many  years  had 

charge  of  the  designing  of  the 
bridges  built  on  the  Balti- 
more &  Ohio,  with  the  excep- 
tion of  the  Cleveland  division, 
the  Pittsburg  &  Western  and 
part  of  the  Baltimore  &  Ohio 
Southwestern.  He  was  born 
at  Wilmington,  Del.,  in  1859, 
and  graduated  from  Delaware 
College.  He  began  railroad 
work  in  1885  as  draftsman  on 
the  Baltimore  &  Ohio,  having 
had  some  previous  experience 
in  outside  companies.  In 
1889  he  was  made  Assistant 
Engineer  in  charge  of  bridge 
aesigning,  and  in  1891  became 
Designing  Engineer  of  the 
Philadelphia  Bridge  Works. 
He  returned  to  the  Baltimore 
&  Ohio  in  1893  as  Engineer  of 
Bridges,  and  in  1899  was  ap- 
pointed Engineer  of  Bridges 
J,  E.  Gieiner.  and  Buildings,  which  position 

he  has  held  until  his  present  promotion. 

— Mr.  George  H.  Webb,  who  has  been  appointed  Chief  Engineer 
of  the  Michigan  Central,  is  a  graduate  of  the  Pennsylvania  Military 
College  in  the  class  of  1880. 
After  graduation  he  went  to 
the  Baltimore  &  Ohio  as  rod- 
man,  and  was  later  levelman 
and  transitman  on  the  Pitts- 
burg Southern  and  the  Pitts- 
burg &  Western.  In  1883.  he 
became  City  Engineer  of 
Johnstown,  Pa.,  and  was  for 
three  years  on  branch  lines 
of  the  Chicago,  Burlington  & 
Quincy  as  Assistant  Engineer 
and  Locating  Engineer.  He 
also  located  and  constructed 
portions  of  the  Seattle,  Lake 
Shore  &  Eastern  and  the  Pu- 
get  Sound,  Skagit  &  Eastern. 
In  1889  he  went  to  Chile  in 
charge  of  construction  of  gov- 
ernment railroads.  He  was 
appointed,  in  1891,  Division 
Engineer  and  Superintendent 
of  Construction  on  the  Cen- 
tral   of   Peru,    and    built    the 


George  H.  AVebb. 


Summit  division,  which  is  15,657  ft.  above  sea  level,  and  has  57 
tunnels  in  70  miles,  with  a  4  per  cent,  grade  and  a  maximum  curvature 
of  16  degrees.  He  returned  to  this  country  in  1893.  and  was  en- 
gaged in  private  practice  for  four  years.  He  was  then  appointed 
Chief  Engineer  of  the  Cincinnati,  Georgetown  &  Portsmouth,  and  in 
1899  became  Roadmaster  of  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis,  later  taking  the  same  position  on  the  Chicago  &  Alton. 
In  1901  and  1902  he  was  Engineer  in  charge  of  construction  of  the 
Baring  Cross,  Ark.,  shops  of  the  St.  Louis,  Iron  Mountain  &  South- 
ern, and  in  1903  went  to  the  Michigan  Central  in  charge  of  location 
of  the  Ostimo  division.  He  was  appointed  Engineer  of  the  Middle 
division  in  April,  1903,  and  Assistant  Chief  Engineer  in  November, 
1903,  which  position  he  held  until  June  16,  of  this  year,  when  he 
was  promoted  to  be  Chief  Engineer. 


ELECTIONS  AND   APPOINTMENTS. 


Baltimore  <£■  Ohio. — A.  P.  Prendergast,  Master  Mechanic  of  the 
Philadelphia,  Baltimore  and  Shenandoah  divisions,  has  been  ap- 
pointed Assistant  Master  Mechanic  of  the  Mt.  Clare  shops.  T.  R. 
Stewart,  Master  Mechanic  at  Cumberland,  Md.,  succeeds  Mr. 
Prendergast.  J.  Kirkpatrick.  Master  Mechanic  at  New  Castle 
Junction,  Pa.,  succeeds  Mr.  Stewart. 

Chicago  tf  Alton. — ^C.  B.  Stanton,  formerly  in  the  engineering  depart- 
ment of  the  Wabash,  has  been  appointed  Superintendent  of  Con- 
struction for  the  new  short  line  between  Springfield  and  Murray- 
ville.  111.,  with  headquarters  at  Springfield,  111. 

Chicago  City  Railway. — Thomas  E.  Mitten,  First  Vice-President,  has 
been  elected  President,  and  Lawrence  A.  Young,  Second  Vice- 
President,  has  been  elected  First  Vice-President. 

Chicago,  Zeigler  &  Gulf. — James  Chamberlain  has  been  elected 
Auditor. 
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Durham  rf  Southern.— R.  I.  Cheatham,  formerly  Assistant  General 
Freight  Agent  of  the  Seaboard  Air  Line,  will  take  charge  of  this 
road,  which  is  in  the  course  of  construction. 

East  Broad  Top.— Edgar  Shellabarger,  General  Foreman,  has  been 
appointed  Master  Mechanic. 

E,ie — F.  J.  Moser,  Engineer  of  the  Chicago  &  Erie  division  at  Hunt- 
ington, Ind.,  has  been  appointed  Superintendent  of  that  division, 
succeeding  J.  M.  Barrett.     A.  Crable  succeeds  Mr.  Moser. 

H.  B.  Hunt,  Assistant  Mechanical  Superintendent  at  Mead- 
ville.  Pa.,  has  resigned.  A.  G.  Trumbull,  Mechanical  Engineer  at 
Meadville,  Pa.,  succeeds  Mr.  Hunt.  G.  O.  Hammond  succeeds 
Mr.  Trumbull. 

Fort  ^yorth  lE  Denver  Ci<!/.— Frank  T.  Dolan,  General  Superinten- 
dent, has  resigned.  G.  F.  Cotter,  Division  Superintendent  of 
the  Colorado  &  Southern,  at  Trinidad,  Col.,  has  been  appointed 
General  Superintendent^  succeeding  Mr.  Dolan. 

Grand  Rapids  it  Indiana. — W.  B.  Stimpson,  Superintendent  of  the 
North  division,  has  been  appointed  to  the  new  position  of  Assist- 
ant General  Manager.  J.  W.  Hunter,  Superintendent  of  the 
South  division,  succeeds  Jlr.  Stimpson.  B.  H.  Hudson,  Engineer 
of  Maintenance  of  Way  of  the  North  division,  succeeds  Mr. 
Hunter. 

Great  Xorthern.—G.  Willius,  Jr.,  Assistant  Mechanical  Engineer,  has 
been  appointed  Mechanical  Engineer,  succeeding  R.  D.  Hawkins, 
promoted. 

niinois  Central. — E.  P.  Skene,  Land  Commissioner,  has  been  ap- 
pointed Right  of  Way  Agent.  The  position  of  Land  Commis- 
sioner is  abolished,  the  Illinois  Centi'al  having  disposed  of  all 
its  land  grants  In  Illinois  and  Mississippi. 

Indiana,  Illinois  d-  loica. — W.  R.  Sanborn  has  been  appointed  Assist- 
ant Engineer,  with  office  at  Kankakee,  111. 

Indianapolis  rf  Southicestern. — L.  B.  Pierce,  Vice-President  of  the 
Commonwealth  Trust  Co.,  of  St.  Louis,  has  been  elected  Presi- 
dent of  this  road. 

Missouri  Pacific. — E.  F.  Vincent,  Chief  Draftsman,  has  been  ap- 
pointed Assistant  Engineer  at  St.  Louis,  succeeding  F.  B. 
Scheetz,  promoted. 

Xew  York  Central  d-  Hudson  River. — G.  A.  Berry,  Engineer  of 
Bridges,  has  been  appointed  Assistant  to  the  Principal  Assistant 
Engineer  of  the  electric  zone,  with  headquarters  at  New  York. 
C.  P.  Marsh  has  been  appointed  Bridge  Engineer,  succeeding  Mr. 
Berry. 

New  York,  yew  Haven  d  Hartford. — James  N.  States,  General  Ticket 
Agent,  has  been  retired  on  a  pension  after  43  years'  service. 
His  duties  will  be  performed  by  F.  C.  Coley,  Assistant  General 
Passenger  Agent. 

Northern  Pacific. — S.  G.  Fulton,  Assistant  General  Freight  Agent  at 
Portland.  Ore.,  has  resigned.  F.  H.  Fogarty,  General  Agent  of 
the  Freight  Department  at  Chicago,  succeeds  Mr.  Fulton. 

Henry  Blakely,  Assistant  General  Freight  Agent  at  St.  Paul, 
Minn.,  has  been  transferred  to  Tacoma,  Wash. 

Ohio  River  d  Columbus. — Dennis  Sullivan,  formerly  Superintendent 
of  the  Choctaw  division  of  the  Missouri,  Kansas  &  Texas,  has 
been  appointed  Vice-President  and  General  Manager. 

Pennsylvania  Lines  West. — A.  C.  Watson  has  been  appointed  Assist- 
ant Chief  Engineer  of  the  Indianapolis  &  Vincennes  division. 

Pittsburg  Terminal  Railroad  d-  Coal  Company. — The  following  officers 
have  been  elected  for  this  road  and  for  the  West  Side  Belt:  B.  A. 
Worthington,  Director  and  Vice-President,  succeeding  J.  W.  Pat- 
terson, resigned;  J.  G.  Stidger,  Assistant  Treasurer,  and  W'.  M. 
Bonar,  Assistant  Secretary  and  Auditor,  both  succeeding  W.  G. 
Rock,  resigned.  The  following  appointments  are  for  the  Wa- 
bash-Pittsburg Terminal  and  the  Wheeling  &  Lake  Erie,  as  well 
as  the  above  roads:  D.  0.  Ives,  General  Traffic  Manager,  with 
headquarters  at  St.  Louis,  Mo.  H.  J.  Booth,  General  Freight 
Agent,  and  J.  P.  Stark.  Purchasing  Agent. 

W.  D.  Holliday  is  now  Assistant  General  Freight  Agent  of  the 
Wabash-Pittsburg  Terminal,  the  Pittsburg  Terminal  Railroad 
&  Coal  Co.,  and  the  West  Side  Belt. 

E.  B.  Coolidge  is  Assistant  General  Freight  Agent  of  the 
Wheeling  &  Lake  Erie. 

Seaboard  Air  Line. — See  Durham  &  Southern. 

Southern  Pacific. — William  H.  Averell.  Assistant  Superintendent  of 
the  San  Joaquin  division,  has  been  appointed  Assistant  Superin- 
tendent at  Bakersfield.  Cal. 

Sumpter  Valley. — F.  M.  Shurtliff,  Superintendent,  has  resigned,  and 
Joseph  Barton,  General  Freight  and  Passenger  Agent,  will  per- 
form the  superintendent's  duties. 

Tidewater. — H.   P.   Reigart,   formerly  Purchasing   Agent  of  the   St. 


Joseph  &  Grand  Island,  has  been  appointed  Purchasing  Agent  of 
this  road,  with  headquarters  at  Norfolk,  Va. 

C.  P.  Howard,  Chief  Engineer,  has  resigned.  H.  Fern- 
strom,  formerly  Chief  Engineer  of  the  New  York  Central  &  Hud- 
son River,  succeeds  Mr.  Howard.  ♦ 

Wabash-Pittsburg  Terminal. — See  Pittsburg  Terminal. 

West  Side  Belt. — See  Pittsburg  Terminal. 

Wheeling  &  Lake  Erie. — See  Pittsburg  Terminal. 


LOCOMOTIVE   BUILDING. 


The  United  Railways  of  Havana,  as  reported  in  our  issue  of 
July  14,  have  ordered  eight  simple  consolidation  (2-S-O)  locomotives 
from  the  Baldwin  Locomotive  Works  for  September  and  October  de- 
livery. These  locomotives  will  weigh  125,000  lbs.,  with  115,000  lbs. 
on  drivers;  cylinders,  20  in.  x  24  in.;  diameter  of  drivers,  50  in.; 
Belpaire  boiler,  with  a  working  steam  pressure  of  180  lbs.;  heating 
surface,  1,625  sq.  ft.;  217  charcoal  iron  tubes,  2  in.  in  diameter  and 
13  ft.  long;  firebox,  103  in.  x  42  in.;  grate  area,  2S.8  sq.  ft.;  tank 
capacity,  4,000  gallons,  and  coal  capacity,  five  tons.  The  special 
equipment  includes:  Westinghouse  air-brakes,  Washburn  couplers, 
Pyle-National  electric  headlights,  Nathan  injector,  United  States  me- 
tallic piston  and  valve  rod  packings  and  Nathan  sight-feed  lubri- 
cators. 

The  Cuba  Central,  as  reported  in  our  issue  of  July  14,  has  or- 
dered three  simple  10-wheel  and  three  simple  consolidation  locomo- 
tives from  the  Baldwin  Locomotive  Works  for  September  delivery. 
The  10-wheel  locomotives  will  weigh  108,880  lbs.,  with  79,930  lbs.  on 
drivers;  cylinders,  18  in.  x  24  in.:  diameter  of  drivers,  56  in.;  Bel- 
paire boiler,  with  a  working  steam  pressure  of  180  lbs.;  204  iron 
tubes,  2  in.  in  diameter  and  12  ft.  9  in.  long;  steel  firebox,  71"/je  in. 
X  24  in.;  grate  area,  16.9  sq.  ft.;  tank  capacity,  3,000  gallons,  and 
coal  capacity,  five  tons.  The  consolidation  locomotives  will  weigh 
108,500  lbs.,  with  95,000  lbs.  on  drivers;  cylinders,  18  in.  x  24  in.; 
diameter  of  drivers,  50  in.;  extended  wagon  top  boiler,  with  a 
working  steam  pressure  of  ISO  lbs.;  195  iron  tubes,  2  in.  in  diam- 
eter and  13  ft.  5  in.  long;  steel  firebox,  78"/i8  in.  x  42%  in.;  tank 
capacity,  3,500  gallons,  and  coal  capacity,  five  tons.  The  special 
equipment  for  both  types  includes:  Fames  vacuum  brakes,  Golmar 
bell  ringer,  magnesia  boiler  lagging.  Sterlingworth  brake-beams,  Per- 
fecto  brake-shoes.  Washburn  couplers.  Rushmore  acetylene  head- 
lights. Monitor  injectors,  Baldwin  journal  bearings.  United  States 
metallic  piston  and  valve  rod  packings,  Crosby  safety  valves,  and 
Nathan  sight-feed  lubricators. 


CAR   BUILDING. 


The  Chicago  &  Eastern  Illinois  has  ordered  250  dumping  tiox 
cars,  750  plain  box  cars  and  1,400  National  coal  dump  cars,  all  of 
80,000  lbs.  capacity,  from  the  American  Car  &  Foundry  Co.,  to  be 
delivered  in  October  and  November,  1905;  and  100  dumping  coal  cars 
of  100,000  lbs.  capacity  from  the  Pressed  Steel  Car  Co.  for  January 
delivery.  The  dumping  box  cars  will  be  36  ft.  long,  9  ft.  314  in. 
wide  and  8  ft.  high,  inside  measurements,  and  37  ft.  4  in.  long,  10 
ft.  5  in.  wide  and  13  ft.  2  in.  high  over  all,  with  wooden  frames  and 
underframes.  The  special  equipment,  aside  from  that  common  to 
all  these  cars,  includes:  Vanderbilt  brake-beams.  National  malleable 
door  fastenings.  Security  doors  and  Hutchins  outside  roofs.  The 
plain  box  cars  will  be  36  ft.  long.  8  ft.  6  in.  wide  and  8  ft.  high, 
inside  measurements,  and  38  ft.  long.  9  ft.  10  in.  wide  and  14  ft. 
high  over  all,  with  steel  frames  and  underframes.  The  special 
equipment  includes:  Security  and  Smith  doors  and  McCord  dust 
guards.  The  National  coal  dump  cars  will  be  34  ft.  8  in.  long,  9  ft. 
9  in.  wide  and  4  ft,  2  in.  high,  inside  measurements,  and  36  ft,  4  in. 
long,  10  ft.  wide  and  9  ft.  1  in.  high  over  all,  with  wooden  frames 
and  steel  underframes.  The  special  equipment  includes  Simplex 
brake-beams.  The  dumping  coal  cars  will  be  40  ft.  long,  9  ft.  3  in. 
wide  and  4  ft.  3"':i  in.  high,  inside  measurements,  and  41  ft.  '^  in. 
long,  10  ft.  2  in.  wide,  and  8  ft.  10  in.  high  over  all,  with  steel  frames 
and  underframes.  The  special  equipment  includes  Pressed  Steel  bol- 
sters and  McCord  journal  boxes.  All  these  cars  will  have  Hewitt 
brasses,  Chicago  couplers  and  Miner  draft  rigging. 


BRIDGE  BUILDING. 


Fort  HuNTKn.  N.  Y. — Plans  are  being  made  by  the  Wcsi  Shore  to 
build  a  railroad  bridge  over  the  Scoharie  at  this  place,  to  consist 
of  three  spans  like  the  present  structure,  but  much  heavier. 

Germaxtowx.  Md. — The  Baltimore  &  Ohio  will  build  a  new  stone 
bridge  over  Big  Seneca  creek,  east  of  this  place.  It  will  consist  of 
three  65-ft.  semi-circular  arches. 

Intercolonial  Railwat. — This  company  will  spend  $150,000  in 
strengthening  bridges  at  a  number  of  points  on  its  lines. 


August  4,  1905. 


THE    RAILROAD     GAZETTE. 


39 


LisTOWEL,  Ont. — A  new  steel  bridge,  to  cost  $16,000,  will  be  built 
at  Elma  street. 

Marlin,  Tex. — Two  iron  bridges  will  be  built  over  the  Brazos 
river  in  Falls  County. 

Mexico  City,  Mex. — Official  announcement  has  been  made  that 
the  National  of  Mexico  and  the  St.  Louis,  Brownsville  &  Mexico 
will  jointly  build  a  bridge  over  the  Rio  Grande  between  San 
Miguel,  Mex.,  and  Fordyce,  Tex. 

MooREHEAD  CiTT,  N.  C. — The  Atlantic  &  North  Carolina  is  re- 
ported to  be  preparing  plans  for  a  bridge  over  Newport  river  at 
this  place,  to  cost  $200,000. 

NoRRisTOWN,  Pa. — Bids  are  wanted  August  19  by  the  Commis- 
sioners of  Montgomery  County  for  putting  up  a  single-span  steel 
highway  bridge  over  Zacharias  creek,  in  Worcester  township.  John 
H.  Dager  is  engineer  in  charge. 

Ortiz  Station,  Mex. — The  Mexican  Central,  it  Is  said,  is  planning 
to  build  a  bridge  to  consist  of  seven  spans  of  250  ft.  each  over  the 
San  Pedro  river  at  this  place. 

Ripley,  \V.  Va. — Bids  are  wanted  by  August  9  for  a  60-ft.  iron 
bridge  over  Sand  creek,  Jackson  County,  W.  Va.  G.  B.  Crow,  County 
Clerk. 

Sioux  City,  Iowa. — The  Chicago,  St.  Paul,  Minneapolis  &  Omaha 
has  given  a  contract  to  the  Foundation  Co.,  of  New  York,  for  putting 
up  a  steel  viaduct  to  carry  two  tracks.  Construction  worlc  is  to  be 
commenced  next  month. 

Permission  has  been  asked  of  the  State  Railroad  Commissioners 
by  the  Sioux  City  Traction  Co.  to  build  a  viaduct  over  the  tracks 
on  Wall  street,  the  expense  to  be  jointly  borne  by  the  traction  com- 
pany, the  various  railroads  and   the  city. 

TuxPAN,  Mex. — On  the  extension  of  the  Mexican  Central  from 
this  place  to  Colima,  now  under  construction,  there  will  be  12  tun- 
nels and  several  bridges. 

Other  Structures. 

Birmingham.  Ala. — The  Birmingham  Terminal  Co.,  which  was 
recently  organized  to  build  a  union  passenger  station,  is  preparing 
plans  for  a  new  station  and  other  improvements,  which  will  cost 
$1,500,000.  This  station  ui-ill  be  used  jointly  by  the  Southern,  Ala- 
bama Great  Southern,  Central  of  Georgia,  St.  Louis  &  San  Francisco 
and  the  Seaboard  Air  Line. 

Clarion,  Iowa. — Contracts  have  been  let  by  the  Chicago  Great 
Western  for  a  new  passenger  station  at  this  place.  It  will  cost 
$15,000,  and  work  will  be  begun  at  once. 

Guthrie,  Okla.  T. — The  Denver,  Enid  &  Gulf  has  plans  ready  for 
putting  up  a  brick  freight  house  200  ft.  long,  to  cost  $30,000. 

Indianapolis,  Ikd. — The  Southern  Indiana  will  build  new  ter- 
minals and  shops  on  the  site  of  the  Inter-State  stockyards,  which 
it  owns. 

Kan.sas  City.  Mo. — The  Missouri,  Kansas  &  Texas  is  buying  a 
large  plot  of  ground  to  be  used  as  a  site  tor  new  yards. 

The  Missouri,  Kansas  &  Texas,  to  comply  with  the  new  28-hour 
law  governing  the  shipments  of  live  stock,  is  building  a  number  of 
stock  yards  at  various  points  along  its  line.  They  are  to  be  provided 
with  cleaning  and  disinfecting  plants. 

Knoxville,  Tenn. — The  Louisville  &  Nashville  will  at  once  re- 
build the  station  recently  destroyed  by  fire. 

New  Haven,  Conn. — The  Consolidated  Railway  has  given  a  con- 
tract for  building  additions  to  its  shops  at  Fairhaven;  also  for  put- 
ting up  a  new  building  three  stories  high,  32  x  60  ft. 

Port  Arthur,  Ont. — The  Canadian  Northern  has  let  the  con- 
tracts for  a  new  passenger  station  to  W.  Brown  and  C.  &  W.  Plax- 
ton,  of  Winnipeg. 

ScRANTON,  Pa. — Plans  have  been  made  by  the  Delaware  &  Hud- 
son for  putting  up  a  large  roundhouse  near  Parsons,  on  which  work 
is  to  be  commenced  during  the  present  month.  It  is  also  proposed  to 
lay  out  a  large  coal  yard  in  the  neighborhood  of  Wilkesbarre.  . 

Smithville.  Tex.— The  Missouri,  Kansas  &  Texas  will  enlarge  its 
roundhouse  and  shops  at  this  place. 

Springfield,  Ohio. — Press  reports  state  that  the  Pennsylvania 
Lines  West  and  the  Big  Four  have  completed  arrangements  to  build 
a  joint  passenger  and  freight  station,  which  will  cost  $350,000. 

Suspension  Bridge,  N.  Y. — The  New  York  CentralTas  com- 
menced work  on  foundations  for  a  new  roundhouse  which  will  have 
34  stalls. 

Syracuse,  N.  Y. — The  Delaware,  Lackawanna  &  Western  has 
bought  several  acres  of  ground  to  be  used  in  enlarging  its  freight 
yards. 


RAILROAD  CONSTRUCTION. 


New  Incorporations,  Surveys,  Etc. 

Baltijiore  &  Ohio. — Contracts  have  been  let  to  the  Chesapeake 
Construction  Co.,  Baltimore,  for  double  tracking  the  Metropolitan 
branch  from  Gaithersburg  to  Germantown,  Md.,  4  miles,  and  from 
Barnesville  to  Dickerson,  Md.,  2  miles,  to  F.  H.  Clement  &  Co.,  Phila- 
delphia. The  line  between  these  points  will  be  relocated  and  several 
heavy  grades  and  curves  will  be  eliminated  Work  will  be  begun  at 
once,  and  it  is  estimated  will  cost  $600,000. 

Canadian  P.\cieic. — The  contract  for  double-tracking  the  main 
line  between  Winnipeg  and  Fort  William,  427  miles,  has  been  let  to 
Foley  Bros.,  St.  Paul,  Minn.  The  work  is  to  be  completed  in  three 
years,  and  will  be  carried  on  oast  and  west  from  Rat  Portage. 

Canadian  Valley  &  Western. — Dorsett  Carter,  President  of  this 
proposed  road  from  Lehigh  to  Chokasha,  Ind.  T.,  about  125  miles, 
announces  that  grading  will  begin  next  month  at  Lehigh.  (June  23, 
p.  206.) 

Chicago  &  Alton. — Work  has  been  commenced  on  the  Iles-Mur- 
rayville  cut-off  in  Illinois.  It  will  run  under  the  tracks  of  the 
electric  interurban  road  at  lies  and  above  it  at  Carlinville.  The  new 
road  will  shorten  the  distance  between  Chicago  and  Kansas  City 
about  16  miles. 

Chihuahua  &  Pacific. — The  Guerrero  Valley  extension,  which  ' 
is  about  53%   miles  long,   extending  from  La  Junta,  on  the  main 
line  of  this  road,  which  runs  from  Chihuahua  to  Minaca,  down  the 
Guerrero  Valley  to  Temosiacbic,  passing  through  a  rich  agricultural 
district,  was  opened  for  traffic  on  July  29. 

Cleveland  Short  Line. — According  to  reports  from  Cleveland,  a 
company  under  this  name  has  been  incorporated  iu  Ohio  to  build  a 
belt  line  railroad  from  Fairport.  on  the  east  side  of  Cleveland,  to 
Lorain,  on  the  west,  to  cost  approximately  $10,000,000.  It  is  said 
that  New  York  and  local  bankers  are  back  of  this  project,  and  that 
they  plan  to  have  work  begun  soon. 

Erie. — The  ordinance  providing  for  the  vacation  of  streets  and 
parts  of  streets  in  Jersey  City,  N.  J.,  in  order  to  enable  the  Erie  to 
carry  out  its  open  cut  project,  has  been  settled,  and  it  is  said  that 
work  will  begin  at  once.  President  Underwood  says  that  work  is  to 
be  begun  at  once  on  the  extensive  improvements  of  the  Jersey  City 
and  New  York  Terminals,  which  were  planned  many  months  since. 

Fulton  County-  Narrow  Gage  (Chicago,  Burlington  &  Quincy). 
— This  road,  which  was  recently  sold  to  the  Chicago,  Burlington  & 
Quincy,  and  which  operates  about  62  miles  of  narrow-gage  road  in 
Illinois,  will  be  changed  to  standard  gage  from  Galesburg  to  Hous- 
ton, a  distance  of  50  miles.  The  remaining  12  miles  of  the  road  may 
be  operated  as  narrow  gage,  or  it  may  be  abandoned. 

Gilpin  &  Clear  Creek  District. — A  certificate  has  been  filed  by 
this  company  in  Colorado  amending  its  incorporation  papers,  chang- 
ing the  capital  stock  from  $50,000  to  $1,250,000.  The  proposed  road 
will  be  about  17  miles  long,  to  the  mines  in  Gilpin  County.  It  will 
be  a  competitor  of  the  Colorado  &  Southern.  John  C.  McShane  is 
President;  Bennett  E.  Seymour,  Secretary,  and  R.  H.  Carpenter, 
Central  City,  is  Chief  Engineer. 

Glenfield  &  Western. — It  is  reported  that  this  company  is 
building  a  five-mile  lumber  road  extension  west  from  Monteala,  N.  Y. 

Great  Northern. — Work  is  to  be  commenced  at  once  by  the 
contractors.  Grant,  Smith  &  Co.,  on  double  tracking  this  road  from 
Seattle,  Wash.,  to  Everett,  about  27  miles.  For  22  miles  of  the  dis- 
tance a  letaining  wall  will  have  to  be  built.  The  cost  of  the  work 
is  approximately  $1,250,000. 

Illinois  Central. — This  company  is  making  surveys  for  a  line 
to  shorten  the  Memphis  and  Louisville  line.  It  is  to  be  built  from 
Mayfield  northeast  to  Grand  Rivers,  Ky.,  about  30  miles.  When 
completed  it  will  shorten  the  distance  about  25  miles  over  the  pres- 
ent route  via  Paducah. 

Interstate  (Virginia). — A  contract  has  been  given  by  this  com- 
pany to  J.  E.  Rodes  &  Co.,  of  Knoxville.  Tenn..  for  building  an  ex- 
tension from  Appalachia  to  Norton,  Va.,  a  distance  of  10  miles,  and 
from  Kelleyview  to  Roaring  Fork,  six  miles,  the  work  to  be  finished 
during  the  present  year.     (See  Construction  Record.) 

Jalisco  &  Michoacan. — At  a  recent  meeting  of  the  stockholders 
the  capital  stock  of  this  company  was  increased  from  $1,500,000  to 
$10,000,000.  Construction  work,  it  is  said,  will  soon  be  begun  in  the 
state  of  Michoacan.  The  company  is  planning  to  build  several  hun- 
dred miles  of  road,  and  has  been  given  a  concession  by  the  Mexican 
Government  for  this  purpose.  The  company  is  backed  by  American 
capitalists. 

Louisville  &  Nashville. — This  company  is  reported  to  have 
completed  a  survey  for  a  cut-off  for  a  distance  of  about  30  miles 
from  LaFolette,  Tenn.,  northeast  up  the  Powell  valley  to  its  Corbin- 
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Norton  branch  at  Cumberland  Gap.  The  projected  line  would  be 
about  SO  or  90  miles  shorter  than  the  present  route. 

MExic.iN  Roads. — A  company  of  Mexican  capitalists  of  Tlachi- 
chilco,  state  of  Vera  Cruz,  is  planning  to  build  a  railroad  from  that 
place  southeast  through  La  Perla,  Aztecan  and  Coscomatepec,  in  the 
state  of  Vera  Cruz,  a  distance  of  about  75  miles. 

Michigan  Central. — The  new  double-track  line  of  this  company 
has  been  completed  between  Kalamazoo  and  Mattawan,  12  miles,  and 
train  service  begun  over  it.     The  old  line  has  been  abandoned. 

New  York  Central. — This  company  has  bought  the  Grand  Cen- 
tral Palace  block  for  extending  its  new  terminal  improvements  in 
New  York  City.    The  price  paid  for  the  property  was  $355,000. 

North  Carolina  &  Ohio. — A  charter  has  been  granted  this  com- 
pany in  North  Carolina  to  build  a  railroad  from  Raleigh,  N.  C,  east 
through  Wilson  and  Greenville  to  Washington,  approximately  90 
miles.  The  directors  include:  C.  O.  Haines  and  Adam  Tredwell,  of 
Virginia;  John  S.  Cunningham.  Steven  C.  Bragaw,  L.  J.  Moore,  C. 
M.  Brown,  W.  Bragaw  and  others,  of  North  Carolina. 

Norway  &  Western. — This  company,  which  was  recently  incor- 
porated in  Maine,  has  been  granted  permission  by  the  town  of  Nor- 
way to  locate  its  line  at  that  place,  and  it  is  said  that  the  road  is 
to  be  completed  during  the  present  year.     (June  23,  p.  207.) 

Oil  AH  A.  Lincoln  &  Beatrice  (Electric). — A  contract  has  been 
given  by  this  company  to  J.  H.  Piper,  of  Ashland,  for  grading  its 
proposed  road  from  Ashland,  Neb.,  to  the  Platte  river,  and  the  work 
is  now  under  way.     (March  31,  p.  102.) 

Oregon  Railroad  &  Navigation. — A  contract  has  been  given  by 
this  company  to  Erickson  &  Peterson,  contractors,  of  San  Francisco. 
for  building  the  proposed  extension  of  this  road  from  Raparia,  Wash., 
east  along  the  north  bank  of  the  Snake  river  to  Lewiston,  Idaho, 
a  distance  of  about  78  miles.  The  work  includes  the  removal  of  a 
great  amount  of  rock.  The  cost  of  the  work  will  be  between  $1,700,- 
000  and  $2,000,000.     (June  16,  p.  199.) 

Overton  County  R.  R. — The  contract  for  building  19  miles  of 
this  road  from  Algood,  Tenn.,  north  to  Livingston  has  been  let  to 
the  Cumberland  Construction  Co.,  of  Livingston,  Tenn.  (See  Con- 
struction Record.) 

Southern. — Bids  will  soon  be  asked  by  this  company  for  grad- 
ing its  proposed  new  line  from  Chattanooga,  Tenn.,  to  Stevenson, 
Ala.,  a  distance  of  42  miles.     (April  28,  p.  144.) 

Texas  Roads. — A  syndicate  of  capitalists  of  Cincinnati,  Ohio,  in 
connection  with  Mayor  T.  W.  Perkins,  of  McKinney,  Tex.,  Is  plan- 
ning to  build  a  railroad  from  McKinney  to  Decatur. 

Toledo.  Defiance  &  Southern. — This  company  has  been  incorpo- 
rated in  Ohio  with  a  capital  of  $10,000,000,  to  build  an  electric  road 
from  Toledo  to  Cincinnati. 

Wallowa  Valley. — Incorporation  has  been  granted  this  com- 
pany in  Oregon,  with  a  capital  of  $500,000.  to  build  a  railroad  from 
Elgin,  Ore.,  down  the  Grand  Ronde  to  the  mouth  of  the  Wallowa  and 
up  that  river  to  the  valley  of  the  same  name  in  eastern  Oregon.  It 
is  proposed  to  extend  the  road  eventually  to  Joseph,  a  total  distance 
of  35  miles.  Surveys  are  now  being  made,  and  it  is  said  that  the 
rights  of  way  have  been  secured  as  far  as  the  Wallowa  river.  The 
incorporators  include  T.  S.  Potter,  George  F.  Heusner  and  Robert 
Bell. 

Western  Maryland. — Surveys,  it  is  said,  will  shortly  be  made 
by  this  company  to  locate  a  low-grade  line  from  some  point  on  the 
main  line  above  Westminser,  Md.,  to  Williamsport.  Two  routes  are 
under  consideration.  One,  starting  at  Westminster,  runs  direct  to 
Frederick,  thence  west  to  Catoctin  and  South  Mountains,  where  it  is 
proposed  to  pierce  a  tunnel  about  two  miles  long.  The  other  route 
begins  on  the  main  line  near  Monocacy  and  traverses  a  level  section, 
striking  the  South  Mountain  at  about  the  same  point  as  the  other 
route. 
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Baltimore  &  Ohio. — The  passenger  trains  of  the  Ohio  River  di- 
vision of  this  road,  running  through  to  and  from  Pittsburg 
which,  under  an  arrangement  made  long  before  the  B.  &  0.  ac 
quired  the  division,  have  hitherto  been  run  over  the  Pittsburg, 
Cincinnati.  Chicago  &  St.  Louis,  are  now  run  over  the  Pitts 
burg-Wheeling  line  of  the  Baltimore  &  Ohio. 

Beaver  Valley  Traction  (Electric). — The  control  of  this  company 
has  passed  into  the  hands  of  the  Pittsburg  Railways  Company, 
which  in  turn  is  controlled  by  the  Philadelphia  Company,  of 
Pittsburg,  Pa.,  these  interests  having  bought  the  bulk  of  the 
$1,075,000  stock.    J.  D.  Gallery  has  been  elected  President. 

Chicago  &  Western  Indiana. — Harvey  Flsk  &  Sons,  of  New  York, 
are  offering  at  100  and  interest  $500,000  consolidated  mortgage  4 


per  cent,  gold  bonds  of  1952.    These  bonds  are  a  part  of  an  au- 
thorized issue  of  $50,000,000. 

Cincinnati,  Flejiingsburg  &  Southeastern. — This  Kentucky  com- 
pany, successor  to  the  Covington,  Flemingsburg  &  Ashland,  has 
executed  a  mortgage  for  $30,000  to  secure  that  amount  of  5  per 
cent.  20-year  gold  bonds,  dated  June  1.  Provision  is  made  for  a 
sinking  fund  into  which  $1,500  is  to  be  paid  yearly.  The  Presi- 
dent of  the  company  is  Attilla  Cox,  Louisville;  Vice-President, 
C.  D.  Lanier,  New  York.     (June  19,  p.  192.) 

Erie. — A  dividend  of  4  per  cent,  has  been  declared  upon  the  $16,- 
000,000  of  second  preferred  stock,  2  per  cent,  payable  in  October, 
1905,  and  2  per  cent,  in  April,  1906.  This  is  the  first  dividend 
ever  declared  on  the  second  preferred  stock.  The  usual  semi-an- 
nual dividend  of  2  per  cent,  on  the  first  preferred  stock  was 
also  declared. 

La  Fayette. — This  railroad,  22  miles  long,  extending  from  La  Fayette, 
Ala.,  to  Opelika,  is  being  torn  up.  According  to  a  press  despatch 
from  Opelika  the  road  has  been  idle  for  several  months,  pend- 
ing litigation  as  to  what  should  be  done  with  it,  and  the  officers 
of  the  road  finally  began  tearing  up  the  track,  though  against 
the  protest  of  citizens  along  the  route.  An  injunction  was  se- 
cured restraining  the  officers,  but  it  appears  that  the  persons 
who  secured  the  injunction  have  been  satisfied  in  some  way,  and 
the  work  of  destruction  is  going  on.  The  road  was  built  ten 
years  ago,  largely  by  subscriptions  of  citizens,  for  the  purpose 
of  securing  a  competing  line  to  relieve  the  people  from  alleged 
extortionate  freight  rates.  The  President  of  the  road  is  G.  E. 
McGehee. 

Lehigh  Valley  Transit  (Electric). — This  is  the  name  which  is  to 
be  given  to  the  new  company  to  be  organized  to  take  over  and 
operate  the  lines  of  the  Lehigh  Valley  Traction  Co.  and  the 
Philadelphia  &  Lehigh  Valley  Traction  Co.,  recently  sold  at  fore- 
closure sale,  as  outlined  in  the  Railroad  Gazette  of  May  19,  page 
168.  The  President  of  the  new  company  will  be  H.  C.  Trexler,  of 
Allentown,  Pa.,  who  is  President  of  the  three  companies  now  in 
possession  of  the  properties  as  a  result  of  the  purchases  in  the 
foreclosure  proceedings.  It  is  said  that  the  new  company  will 
have  $3,000,000  of  common  stock  and  $5,000,000  preferred  stock, 
and  will  issue  $7,500,000  of  4  per  cent,  bonds. 

Missouri,  Kansas  &  Texas. — This  road  has  withdrawn  the  suit 
which  was  filed  to  secure  possession  of  land  in  the  Indian  Terii- 
tory  valued  at  $40,000,000,  which  the  road  claimed  under  a  grant 
made  by  the  government  about  30  years  ago. 

Morris  County  Traction  (Electric). — This  New  Jersey  Com- 
pany has  executed  a  mortgage  to  the  Trust  Company  of  America 
(New  York)  to  secure  an  issue  of  $3,000,000  5  per  cent,  thirty- 
year  bonds,  redeemable  at  110.  The  company  has  $3,000,000 
capital  stock,  of  w-hich  $400,000  is  outstanding.  It  has  in  opera- 
tion seven  and  a  half  miles  of  road,  extending  from  "ttTiarton, 
N.  J.,  via  Dover  to  Rockaway,  and  expects  to  build  60  miles  of 
new  line. 

New  York,  New  Haven  &  Hartford. — This  company  has  acquired  a 
controlling  interest  in  the  stocks  and  bonds  of  the  Newburgh, 
Dutchess  &  Connecticut,  which  runs  from  Dutchess  Junction, 
N.  Y.,  northeastward  to  Mlllerton,  57  miles.  The  majority  in 
interest  of  the  $500,000  common  stock  and  the  $600,000  preferred 
stock  was  bought  for  $6  a  share,  and  of  the  $1,164,500  6  per  cent, 
income  bonds  of  1977  and  the  $226,000  collateral  trust  5  per  cent, 
bonds  of  1921,  at  50. 

Pittsburg,  Shawmut  &  Northern. — The  Central  Trust  Co.,  Trustee 
under  the  first  mortgage,  has  applied  for  the  appointment  of  a 
receiver  for  this  road,  and  under  orders  of  the  United  States  Dis- 
trict Court  in  Pennsylvania  and  the  Supreme  Court  of  the  State 
of  New  York,  Frank  Sullivan  Smith  has  been  appointed  receiver. 
His  office  is  in  New  York,  and  he  took  charge  of  the  road's  af- 
fairs on  August  1.  The  length  of  the  road  owned  by  this  com- 
pany is  122  miles,  and  it  leases  the  Clarion  River  and  the  Roches- 
ter, Hornellsville  &  Lackawanna,  making  a  total  (including  11 
miles  of  trackage  rights)  of  168  miles.  The  capital  stock  out- 
standing June  30,  1903.  was  $11,700,000;  funded  debt,  $6,583,600; 
car  trust  notes  and  other  liabilities,  $723,730. 

Western  Maryland.— It  is  announced  in  Baltimore  that  this  com- 
pauy  is  to  amalgamate  with  itself  all  of  the  eastern  roads  con- 
trolled by  the  Wabash,  which  form  a  part  of  the  Tidewater  line. 
The  roads  concerned  are  the  Western  Maryland,  the  Potomac 
Valley  of  Marjiand  and  the  Potomac  Valley  of  West  Virginia; 
the  Western  Maryland  Tidewater,  the  Piedmont  &  Cumberland 
of  Maryland  and  the  Piedmont  &  Cumberland  of  West  Virginia; 
the  West  Virginia  Central  of  Maryland  and  the  West  Virginia 
Central  of  West  Virginia,  and  the  Coal  &  Iron.  The  lines  in 
Pennsylvania  controlled  by  the  Western  Maryland  will  not  be 
affected  by  the  merger,  and  it  is  only  proposed  at  this  time  to 
unite  those  which  will  be  directly  concerned  in  forming  the 
East  and  West  Wabash  trunk  line  to  Baltimore, 
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NOTES. 

At  Broken  Arrow,  Ind.  T..  the  Missouri,  Kansas  &  Texas  is  burn- 
ing 4,000,(100  cu.  ft.  of  clay  for  ballast. 

The  new  ferry  terminus  of  the  Delaware,  Lackawanna  &  West- 
ern at  West  Twenty-third  street.  New  York  City,  is  to  he  opened 
for  business  on  August  20. 

The  passenger  traffic  of  the  Richelieu  &  Ontario  Steamboat 
Company  on  the  St.  Lawrence  River  is  this  summer  more  than  40 
per  cent,  heavier  than  last  year. 

A  press  despatch  from  Portland.  Ore.,  says  that,  the  State  Circuit 
Court  having  tinally  sustained  the  anti-scalping  law,  passed  by  the 
legislature  of  Oregon  this  year,  the  19  ticket  brokers  of  that  city  have 
agreed  to  shut  up  shop  and  leave. 

The  Attorney-General  of  Nebraska  has  filed  a  suit  asking  to 
have  the  Nebraska  Grain  Dealers'  Association  dissolved,  on  the 
ground  that  the  elevator  companies,  and  others  composing  it,  have 
combined  to  force  the  railroads  to  grant  rebates  to  members.  The 
association  is  said  to  control  the  handling  of  9-10  of  the  grain  sold 
in  that  state. 

Press  despatches  indicate  that  the  striking  telegraph  operators 
of  the  Northern  Pacific  and  the  Great  Northern  have  been  van- 
quished by  the  companies.  The  reports  published  day  by  day  during 
the  past  week  have  contained  a  good  deal  about  delays  to  trains  and 
the  probable  dire  results  of  the  strike,  but  these  statements  have  all 
born  the  marks,  more  or  less  distinct,  of  the  fiction  mongers.  It 
would  appear  that  the  delays  to  passenger  trains  were  at  no  time 
very  serious,  and  that  delays  to  freights  lasted  only  a  short  time. 

On  August  5  a  passenger  on  an  excursion  train  of  the  Chicago 
&  Alton  was  shot  and  killed  while  the  train  was  crossing  the  Mis- 
sissippi river  at  Louisiana.  Mo.;  a  second  passenger  was  wounded, 
and  a  third  was  robbed:  all  by  a  man  afterward  arrested.  The 
reporters  seem  to  be  in  doubt  whether  he  was  a  lunatic,  an  ordi- 
nary train  robber,  or  a  drunken  man.  The  first  victim  was  shot 
almost  on  sight,  after  having  told  the  robber  that  he  was  not 
armed.  A  passenger  who  tried  to  overpower  the  robber  was 
knocked  senseless,  but  other  passengers  soon  rallied  from  their 
fright,  and  the  robber  was  turned  over  to  the  authorities. 

The  autumn  meeting  of  the  Iron  and  Steel  Institute  will  be 
held  at  Sheffield.  Eng.,  on  Tuesday.  Wednesday.  Thursday  and  Fri- 
day, the  26th,  27th,  2Sth  and  29th  of  September,  1905.  Papers  have 
been  offered  on  the  Metallurgical  Department  of  Sheffield  Univer- 
sity, the  Thermal  Transformation  of  Carbon  Steels,  the  Nature  of 
Troostite,  the  Occurrence  of  Copper,  Cobalt  and  Nickel  in  American 
Pig  Irons,  Pipe  in  Steel  Ingots,  Steel  for  Motor-Car  Construction, 
the  Presence  of  Greenish-colored  Markings  in  the  Fractured  Surface 
of  Test  Pieces,  Over-heated  Steel,  Segregation  in  Steel  Ingots,  A 
Manipulator  for  Steel  Bars,  Machinery  for  Breaking  Pig  Iron,  and 
The  Influence  of  Carbon  on  Nickel  and  Iron.  B.  H.  Brough,  2S 
Victoria  street,  London,  S.  W..  is  Secretary. 

The  Lehigh  Valley  has  adopted  regulations  for  the  transporta- 
tion of  explosives  which  are  the  same  as  those  recently  adopted  on 
the  Pennsylvania,  and  described  in  the  Railroad  Gazette  of  July  14, 
page  43.  The  transportation  of  explosives  is  the  subject  of  an  article 
by  Senator  Elkins  of  West  Virginia,  recently  published  in  Leslie's 
Weekly.  It  will  be  remembered  that  Senator  Elkins  a  year  or  two 
ago  introduced  a  bill  in  Congress  to  regulate  this  matter.  He  has 
now  and  then  found  that  his  private  car.  while  he  was  sleeping  in  it, 
was  left  standing  on  a  side-track  in  a  busy  yard  adjacent  to  ears 
loaded  with  dynamite — a  circumstance  which  lends  anything  but 
a  pleasant  character  to  one's  feelings  in  the  morning.  Mr.  Elkins 
says  that  in  Germany  trains  carrying  explosives  are  run  under 
special  precautions,  with  red  signal  flags  and  other  things  to  give 
suitable  warning  to  everybody.  When  the  announcement  is  made 
that  a  train  bearing  explosives  is  approaching,  there  is  "a  general 
withdrawal  from  the  railroad."  Mr.  Elkins  says  that  the  bill  which 
he  introduced  in  Congress  met  with  much  opposition,  largely  from 
manufacturers  of  cartridges. 

Passenger  Rate  War  Settled. 
A  press  despatch  from  Chicago  says  that  the  war  on  passenger 
differential  rates  from  Chicago  to  eastern  points  has  been  settled 
and  that  normal  rates  will  be  restored  on  August  20.  The  Michigan 
Central  agrees  to  forego  its  right  to  any  differential  to  Buffalo  and 
not  to  apply  any  differential  rate  out  of  Chicago  on  through  tickets 
to  New  York  reading  over  New  York  Central  lines  east  of  Buffalo. 
It  will  continue  selling  tickets  at  differential  rates  out  of  Chicago 
reading  over  lines  other  than  those  of  (he  New  York  Central  cast  of 


Buffalo,  and  also  continue  using  differential  rates  as  basing  rates  by 
New  York  Central  and  other  routes  east  of  Buffalo  on  tickets  sold 
from  points  west  of  Chicago. 

English  Railroad  Accidents  In  1904. 
The  Board  of  Trade  has  issued  its  general  report  on  railroad 
accidents  for  1904.  The  total  length  of  railroad  in  the  United 
Kingdom  at  the  end  of  the  year  was  22,600  miles;  length  of  main 
track,  37,255,  In  this  report  the  figures  are  compared,  not  with. the 
accidents  of  the  previous  year,  but  with  the  average  of  a  series  of 
previous  years;  this  with  a  view  to  securing  a  fairer  exhibit  of 
the  tendency  to  increase  or  diminish.     The  report  says: 

On  the  whole  record  of  19ii4  compares  favorably  with  those  of 
previous  years.  The  total  number  of  accidents  is  still  large,  but  no 
conclusions  can  be  drawn  from  gross  totals,  and  it  is  only  when 
the  figures  come  to  be  considered  in  detail  that  their  significance 
becomes  apparent.  Putting  aside  suc'h  causes  as  suicide  and  fool- 
hardiness,  the  bulk  of  the  accidents  which  occur  upon  railways  are 
traceable  either  to  pure  misadventure,  to  want  of  ordinary  caution 
on  the  part  of  the  sufferers,  or  to  errors  of  judgment  and  breach 
of  rules  on  the  part  of  railway  servants.  It  is  not  always  possible 
to  assign  a  definite  cause  to  an  accident,  because  the  origin  of 
some  is  obscure,  and  others  are  contributed  to  by  more  than  one 
cause,  but  such  cases  are  not  sufficiently  numerous  to  disturb  the 
general  conclusions  to  which  the  figures  point.  It  is  further  to 
be  observed  that  the  numerous  accidents  which  occur  on  railway 
premises  otherwise  than  by  the  movement  of  vehicles  are  not.  as 
a  rule,  specially  incidental  to  railway  working,  but  are  common  to 
all  forms  of  industrial  occupation.  It  is  only  when  these  deduc- 
tions have  been  made  that  we  reach  the  class  of  accidents  in  which 
improvement  is  likely  to  occur.  No  enactments,  rules,  or  adminis- 
trative action  can  affect  accidents  which  owe  their  origin  to  human 
imperfection  or  to  misadventure,  and  large  as  the  totals  are.  no 
considerable  diminution  in  the  fiumber  of  accidents  of  this  character 
can  be  reasonably  looked  for.  The  utmost  that  can  be  done  is  to 
exercise  ceaseless  vigilance  over  the  limited  class  of  preventable 
accidents,  tracing  them  ,to  their  causes,  and  prescribing  such  reme- 
dies as  they  appear  to  call  for.  Much  has  already  been  done  in  this 
direction,  and  the  improvement  which  appears  in  the  gross  figures 
of  which  preventable  accidents  form  but  a  small  proportion,  would 
be  much  more  apparent  if  it  could  be  shown  in  relation  to  the 
limited  class  In  which  it  has  mainly  taken  place. 

The  danger  of  railway  traveling  has  been  reduced  to  such  a 
point  that  in  19ri4  the  chances  against  a  passenger  being  killed  in  a 
train  accident  in  the  course  of  a  given  journey  were  more  than 
200.000,000  to  1.  The  risks  incurred  by  railway  servants — especially 
those  ■  concerned  with  the  movement  of  traffic — are.  of  course, 
much  greater.  In  their  case  there  is  an  element  of  danger  which 
cannot  be  eliminated,  though  its  effect  may  be  minimized  by  the 
adoption  of  suitable  appliances  and  safeguards.  The  increasing 
use  of  such  appliances  is  having  an  appreciable  effect,  but  the  confi- 
dence engendered  by  familiarity  with  dangerous  conditions  appears 
to  be  responsible  for  so  many  more  accidents  than  the  want  of 
appliances,  that  it  is,  perhaps,  unreasonable  to  hope  for  any  marked 
reduction  in  the  total  number. 

The  principal  totals  in  the  report  are  given  in  Table  1.  which 
is  condensed  as  follows: 

1904. ,         . 1903. , 

Killed.  Injured.     Killed.   Injured. 
Passengers,  in  train  accidents 6  534  2.'i  760 

Other  causes    109      2,135  V2R      1.912 

Employees,  in  train  accidents    7  114  9  14*» 

Other  causes    409      3,807  44fi      3.659 

Other  persons,  in  train  accidents 1  13  0  4 

At  highway  crossings   67  28  73  .39 

Trespassers     425  132  442  144 

All    others    49  126  41  112 

Total    1.073      6,889  1.159      6,785 

The  number  of  collisions  and  derailments  during  the  year  was 
exactly  equal  to  the  average  of  the  previous  24  years,  during  which 
time  there  has  been,  of  course,  a  large  increase  in  train  mileage. 
It  is  estimated  that,  taking  this  into  account,  train  accidents  have 
decreased  18  per  cent.,  which  is  attributed  mainly  to  improvements 
in  roadway  and  signaling  and  to  the  use  of  continuous  brakes. 
The  list  of  causes  of  the  29  train  accidents  which  were  investi- 
gated shows  one  due  to  fracture  or  loosening  of  couplings;  one 
to  defective  construction  of  road,  and  all  the  rest  (46)  to  negli- 
gence, long  hours,  ignorance,  excessive  speed,  etc.  This  list  of 
causes,  however,  foots  up  more  than  the  number  of  accidents  (29), 
because  in  some  cases  more  than  one  cause  contributed.  Accidents 
to  employees  not  due  to  train  accidents  are  now  investigated,  and 
out  of  4.216  of  this  class  675  were  investigated.  Of  the  total  of 
4.216.  102  were  due  to  defects  of  roadway  or  works;  22  to  want  of 
appliances  or  safeguards,  insufficient  staff,  or  unsatisfactory 
system  of  working,  and  21  were  due  to  neglect  or  non-observance  of 
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rules  under  the  Prevention  of  Accidents  act.  It  will  be  observed 
that  these  three  items,  aggregating  145.  cover  only  about  one- 
thirtieth  of  the  total  number  of  accidents;  the  other  29  out  of  each 
30  being  due  to  "misadventure,"  want  of  caution  or  misconduct; 
or.  want  of  caution,  etc.  on  the  part  of  a  fellow  employee.  Eight 
grades  of  employees  contributed  280  killed  and  3,008  injured  to 
this  class.  The  proportions  of  casualties  to  number  employed  are 
compared  with  the  averages  of  the  previous  eight  years,  as  follows: 

, 1904 V  ^1S»6-1903-, 

1  in  every    liu  1  in  every    17 


l-'reight  trainmen 

TracKmen     

Engine   drivers    .  . 


established  which  will  do  away  with  the  present  individual  monthly 
settlements.  Though  popularly  called  a  mileage  book,  the  new  in- 
terchangeable ticket  is  really  not  a  mileage  book  at  all.  Each 
coupon  instead  of  standing  for  a  certain  number  of  miles,  is  good 
for  five  cents'  worth  of  transportation.  This  arrangement  is  made 
necessary  by  the  fact  that  the  roads  using  the  books  have  differ- 
ent rates  of  fare  per  mile.  The  whole  book  calls  for  $5  worth  of 
travel  and  is  sold  at  a  discount  of  16%  per  cent. 

Electric  "Mule"  for  Turntables. 

The    device    of    the    Case    Manufacturing    Company.    Columbus, 
Ohio,  for  the  electric  operation  of  locomotive  turntables  is  shown 


Passenger  guards   1 

Laborers    1 


In  306  investigations  the  inspectors  made  recommendations, 
which  in  219  cases  were  adopted;  in  60  cases  they  were  not  adopted, 
and  27  cases  are  not  yet  settled.  A  long  list  is  given  of  the  causes 
of  these  accidents.  For  example,  among  those  due  to  defects  of 
apparatus  four  were  due  to  capstans  not  in  working  order;  one 
from  the  failure  of  a  coupling  link;  one  from  want  of  proper  ap- 
pliances on  a  tender  for  watering  coal;  one  from  want  of  a  mechani- 
cal tablet-exchanging  apparatus;  one  from  smoke  in  a  tunnel 
obscuring  the  view,  owing  to  want  of  ventilation;  one  from  want 
of  proper  sprags  and  the  use  of  a  bar  of  pig  iron  for  the  purpose; 
one  from  the  exposure  of  a  point-rod  crank;  one  from  unprotected 
(temporary)  signal  wires,  and  so  on. 

A  table  occupying  six  pages  gives  particulars  of  a  number  of 
accidents  at  highway  grade  crossings. 

The  report  contains  the  usual  condensation  of  the  inspecting 
officers'  reports  on  train  accidents  which  have  been  published 
quarterly. 

Collecting   Demurrage    in    Ohio. 

The  railroads  of  Ohio  and  the  Ohio  Shippers'  Association  have 
made  an  agreement  to  have  a  committee — three  members  named 
by  the  railroads  and  three  named  by  the  Shippers'  Association — to 
adjust  appeals  against  demurrage  bills;  and  the  agreement  says: 

(1.)  Car  service  charges  will  not  be  enforced  where  fault  pri- 
marily is  with  the  railroad  company,  for  example:  (a)  Failure  to 
furnish  within  reasonable  time  empty  cars  upon  order  from  shipper 
when  suitable  cars  are  available,  (b)  Failure  to  place  for  unload- 
ing within  reasonable  time  cars  in  yard,  for  which  order  for  dis- 
position has  been  received,  (c)  Failure  to  move  within  reasonable 
time  from  industry  track  a  car  upon  which  car  service  has  accrued 
while  being  loaded,  (d)  Car  service  managers  will  not  enforce  car 
service  rules  where  charges  accrue  due  to  bunching  of  cars  or  the 
placing  of  embargoes  by  railroads.  Where  consignee  is  located 
on  other  than  the  carrier  line,  and  cars  that  may  have  been  bunched 
or  embargoed  by  one  or  several  of  the  carrier  lines,  accumulate  in 
excess  of  the  normal  facilities  of  such  consignee,  then  deliveries 
shall  be  so  regulated  between  agents  of  lines  interested,  that  the 
fault  of  the  railway  shall  not  re-act  against  consignee. 

(2.)  Car  service  managers  will  arrange  for  the  prompt  exami- 
nation of  all  disputed  claims  for  car  service  charges  so  that,  as 
far  as  practicable,  only  legitimate  charges  will  be  collected. 

(3.)  Car  service  managers  will  arrange  with  the  agents  of  the 
railroads  to  provide  prompt  payment  of  all  refunds  to  which  ship- 
per may  be  entitled. 

(4.)  Car  service  associations  will  arrange  to  change  car  serv- 
ice rules  so  as  to  grant  uniformly  throughout  the  state  ninety-six 
hours  free  time  for  unloading  bituminous  coal,  coke,  fruit  and 
vegetables,  and  seventy-two  hours  free  time  for  the  unloading  of 
lumber,  when  such  lumber  is  received  in  closed  cars.  When  re- 
ceived in  open  cars,  forty-eight  hours  free  time  will  be  allowed  as 
heretofore. 

(0.)  Car  service  managers  will  require  agents  to  notify  con- 
signees, who  have  telephones,  of  the  placing  of  cars  consigned  to. 
or  ordered  by  them,  on  team  tracks,  after  such  cars  have  been 
placed. 

(6.)  Car  service  managers  in  the  state  will  arrange  to  meet 
quarterly,  or  oftener  if  desired,  with  a  committee  from  the  Ohio 
Shippers'  Association  for  the  purpose  of  hearing  appeals  from  the 
decisions  of  car  service  managers,  and  other  complaints,  and  ad- 
justing the  application  of  car  service  rules  under  these  instructions. 

(7.)  It  is  recommended  to  all  railroads  in  the  state  that  in- 
structions be  issued  by  their  traffic  department  to  all  agents  that 
bills  of  lading  shall  be  furnished  to  all  consignors  on  demand. 

Interchangeable  Tickets   on    Electric    Lines. 

Several  of  the  interurban  railroads  near  Chicago  have  adopted 
a  new  interchangeable  passage  ticket  good  over  all  their  lines. 
Five  electric  railroads  already  use  these  tickets  and  15  others  in 
Illinois  have  already  made  application  for  their  use.  The  roads 
now  using  them  are  the  Aurora.  Elgin  &  Chicago;  Elgin.  Aurora  & 
Southern  Traction;  Joliet.  Plainfield  &  Aurora;  Chicago  &  Joliet 
and  Rockford  Interurban.  As  soon  as  the  roads  which  have  applied 
for   membership   are   included,   a    central   clearing   house    is   to   be 


Electric  Mule  for  Working  Turntables. 

herewith.  The  designers  call  it  an  "electric  mule."  It  is  quite 
simple,  consisting  of  a  heavy  cast-iron  frame  with  gearing  con- 
necting a  series-wound  motor  to  the  traction  wheel.  The  usual 
size   of  motor   is   10   h.p..   although   a   15   h.p.   machine  is   supplied 


Electric  Mule  in  Position,  Mattoon,  III. 

when  desired.  The  company's  F  type  of  controller  is  furnished 
with  the  mule.  The  installation  made  for  the  Big  Four  at  Mattoon, 
111.,  is  illustrated,  showing  the  overhead  arrangement  for  taking 
care  of  the  wires. 

A  Bouquet  frcm  Louisiana. 
Colonel  J.  Kemp  Ridgely.  Division  Passenger  Agent  of  the 
Louisville  &  Nashville,  has  again  demonstrated  himself  a  very  re- 
sourceful railroad  official.  He  will  not  only  keep  out  all  mosquitoes 
possessed  of  the  fever  transmitting  qualities,  but  he  will  saturate 
the  atmosphere  inside  the  Pullman  sleepers  on  the  Ellen  En  with 
an  odor  that  will  outrival  that  used  centuries  ago  by  the  ancient 
rulers  of  the  world.  A  powder  which  emits  the  most  delightful 
odor  and  which  in  addition  will  be  a  thoroughly  medical  disinfect- 
ant  has   been    prepared   for   Mr.   Ridgely   specially   for   use   on   the 
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Louisville  &  Nashville  trains  by  Dr.  A.  L.  Metz,  the  noted  chemist 
of  this  city,  and  it  will  be  used  on  all  trains  leaving  New  Orleans 
in  the  future. 

The  powder  is  made  by  a  formula  which  owes  its  invention 
to  the  science  of  Dr.  Metz.  It  is  unknown  to  the  great  majority 
of  people  and  up  to  this  time  has  been  little  used  except  in  the 
household  of  the  city  chemist  and  in  the  premises  of  a  few  of  his 
friends.  The  delightful  scent  imparted  by  this  powder  will  be 
wafted  through  the  sleepers  by  breezes  which  are  to  be  constantly 
kept  moving  by  great  rotary  fans  which  are  now  being  installed 
in  all  the  L.  &  N.  sleepers  here.  The  fans  are  to  be  set  in  motion 
hours  before  the  time  of  departure  in  order  to  free  the  sleepers 
of  all  vestige  of  the  mosquito.  After  the  cars  have  been  thoroughly 
rid  of  the  disease-carrying  insect  screens  will  be  adjusted  on  the 
doors  and  windows  and  the  inside  of  the  cars  will  be  proof  against 
the  stegomyia, — Xeic  Orleans  States. 

Bolt  Threading  Machine  with   Motor  Drive. 

The  accompanying  illustration  shows  the  latest  type  of  bolt 
threading  machine  used  by  the  National  Machinery  Company,  Tif- 
fin, Ohio,  which  is  arranged  for  a  motor  drive  with  a  suitable 
speed  changing  device  so  that  the  proper  cutting  speeds  can  be 
obtained  even  though  the  motor  used  is  of  the  constant  speed  type. 
As  these  machines  are  often  placed  in  forge  shops  or  other  isolated 
places  power  from  shafting  is  not  easily  available,  the  motor-driven 
type  is  in  demand.  The  machine  shown  will  take  bolts  up  to  li-i 
in.  in  diameter.  The  gearing  in  the  speed  box  provides  four 
changes    of    speed,    enabling    the    machine    to    handle    work   of   all 


A   Motor-Driven    Bolt-Threading    Machine. 

sizes  within  its  capacity  at  the  proper  cutting  speed.  It  is  not 
necessary  to  use  a  variable  speed  motor,  but  if  the  utmost  refine- 
ment is  desired,  by  using  a  motor  having  a  speed  variation  of  from 
1  to  1.4  a  great  range  of  cutting  speeds  can  be  secured,  as  the 
total  speed  variation  will  be  as  1  to  o'ij. 

In  designing  these  machines  the  aim  has  been  to  combine  ef- 
fectiveness with  simplicity.  A  minimum  number  of  gears  are  em- 
ployed in  the  speed  box,  and  all  of  the  movements  of  the  gears 
and  the  various  speed  changes  are  secured  by  the  shifting  of  one 
hand  lever  only.  The  gears  are  of  large  size,  and  wide  face,  and 
there  are  no  gears  or  pinions  sliding  on  feathers,  nor  are  prong 
clutches  employed.  The  illustration  shows  the  motor  connected  to 
the  speed  box  by  a  silent  running  chain,  but  a  raw  hide  idler  and 
a  gear  drive  direct  from  the  motor  can  also  be  used.  By  placing 
the  motor  over  the  head  spindle  of  the  machine  the  floor  space  is 
reduced  to  a  minimum,  and  the  motor  is  out  of  the  way  of  oil  and 
dirt,  and  in  addition  all  of  the  driving  gears  are  incased.  Tliese 
machines  are  built  in  all  sizes  from  1-in.  to  6-in.  capacity,  each 
size  having  a  proper  number  of  cutting  speeds  to  handle  the  work 
for  which  it  is  designed. 

Vacuum  Car  Cleaning. 

The  Vacuum  Cleaner  Company,  of  New  York  City,  has  con- 
tracted to  put  in  Vacuum  car  cleaning  apparatus  for  the  Delaware, 
Lackawanna  &  Western  at  Hoboken.  N.  J.  The  apparatus  is  the 
Kenney  patent,  and  power  enough  is  to  be  furnished  to  clean  500 
cars  a  day. 

United  States  and  Nicaragua  Co. 

Edwin  \V.  Trimmer,  recently  United  States  representative  at 
Bluefields,  Nicaragua,  has  been  appointed  Consul  at  Port  Deitrick. 
The  city  is  named  after  James  Deitrick,  managing  director  of  the 
syndicate  whose  concessions  for  the  construction  of  railroads  and  the 
development  of  the  mineral  resources  of  the  country  embrace  nearly 
one-third  of  the  republic.   Mr.  Deitrick  is  now  in  New  York.  Prospect- 


ing and  developing  has  been  carried  on  quietly  by  mining  experts. 
It  is  said  $10,000,000  will  be  expended  for  railroads  and  mining 
equipment.  The  United  States  &  Nicaragua  Company  is  the  name  of 
the  concern  which  will  carry  out  the  work.  Subsidiary  to  the  United 
States  &  Nicaragua  Co.  is  the  Central  Railway  Company,  with  a  capi- 
tal of  $10,000,000.  Among  those  interested  in  these  enterprises  are 
James  H.  Lockhart,  Alexander  D.  Peacock,  Thomas  B.  Riter,  John  R. 
McCune,  Robert  Pitcairn,  Dwight  W.  Pardee  and  L.  J.  Rees. — Journal 
of  Commerce  (New  York). 

Transportation   Courses   at   the    Brooklyn    Polytechnic. 

The  Polytechnic  Institute  of  Brooklyn  offers  a  series  of  even- 
ing courses  in  transportation,  beginning  next  October  and  extend- 
ing through  April.  These  lectures  cover  a  large  field  and  are  given 
by  thoroughly  competent  men.  including  B.  B.  Adams,  George  R, 
Henderson  and  Lawford  H.  Fry,  among  others  who  are  well  known 
to  readers  of  the  Railroad  Gazette.  The  fee  for  the  course  in  trans- 
portation is  $15,  and  the  complete  list  of  lectures  in  this  course  is 
as  follows: 
Oct.   10. — How  to  Route  the  Line  and   Determine  the  Most  Suitable   Service. 

— Professor  Lardner. 
Oct.   24. — Legal  Points  as  to  Franchises.  Organization,    Eminent  Domain  ind 

Liability — K.  Burnham  Moffat.  Esq..  Member  of  the  N.  Y.  Bar. 
-\o%-.    7. — Problems  in   the  Electrification  of  Steam  Iloads. — Professor  Young. 
Nov.  14. — The    Compound    Locomotive :    Its    Design    and    Development. — Pro- 
fessor Fry. 
Nov.  28. — The  Future  Compound  Locomotive. — Professor  Fry.       . 
Dec.  12. — The  Hauling  Capacity  of  the  Locomotive — Professor  Henderson. 
Dec.  20. — The   Fuel  and   Water  Consumption   o£   the  Locomotive. — Professor 

Henderson, 
.l.-ui.     9. — The  Strematograph  and  its   Revelations. — Professor  Dudley. 
.Tan.  16. — Where  to  Locate  the  Power  House. — Professor  Barstow. 
.Jan.  23. — Fixed    Signals. — Professor   Adams. 
Feb.     6. — Block   Signals. — Professor  Adams. 
Feb.  13. — How  to  Design  the  Power  House. — Professor  Stott. 
Feb.   20. — The  Gas  Engines  for  Central  Station  Service. — Professor  Mershon. 
Feb.  27. — How  to  Organize  the  Operating  Force  of  the  Power  House. — Pro- 
fessor Stott. 
Mar.    6. — The  Steam   Turbine  for   Central   Station   Service,    its  Sensibility  as 

Compared  with  the  Gas  Engine. — Professor  Mershon. 
Mar.  20. — Problems  in  Train  Despatching. — Professor  Ketchum. 
Apr.     3. — Maintenance  of  Way    Problems. — Professor  Paine. 
Apr.  17. — The    Scandinavian    Railroads    under    Government    Ownership. — Pro- 
fessor Ihlseng. 
Apr.  24. — How  to  Operate  the  Complete  Plant. — Professor  Calderwood. 

A  Few  Expense  Items. 

At  Cleveland  last  week  Mr.  G.  J.  Grammer,  vice-president  of 
the  Lake  Shore,  told  the  reporters  that  Cleveland  would  have  a 
$0,000,000  union  station.  $3,000,000  of  which  will  be  the  share  of 
the  New  York  Central  lines  as  a  part  of  an  appropriation  of 
$60,000,000  for  improvements  to  be  made  within  the  next  three  or 
four  years.  Other  New  York  Central  improvements  already  started, 
said  Mr.  Grammer,  include  the  opening  of  the  Clearfield  coal 
district  and  the  double  tracking  of  the  Big  Four  Railroad.  The 
money  has  also  been  appropriated  for  the  construction  of  the  tun- 
nel under  the  Detroit  River  for  the  Michigan  Central,  for  which 
$10,000,000  has  been  set  aside.  One  of  the  other  items  is  an  expendi- 
ture of  $10,000,000  for  additional  terminals  at  Chicago. 

Chicago  Pneumatic  Tool  Company. 
The  Chicago  Pneumatic  Tool  Company  has  issued  an  income 
statement  for  the  half  year  ending  June  30,  1905,  show- 
ing that  profits  amounted  to  $413,942.  From  this  sum,  $57,705  was 
written  off  for  depreciation,  etc.;  interest  on  bonds  absorbed  $57,000, 
and  $25,000  was  taken  f6r  sinking  fund  reserve;  leaving  $273,737 
as  profit  available  for  dividend.  Out  of  this,  dividends  were 
paid  at  the  rate  of  4  per  cent,  per  annum,  at  a  cost  of  $122,276; 
leaving  $151,461  as  balance  carried  to  surplus.  After  adding  the 
surplus  brought  over  from  1904,  and  making  sundry  deductions,  a 
total  surplus  of  $376,898  was  carried  forward. 

The  Steel  Rail  Industry. 
Consul  H.  W.   Harris,  at  Mannheim,  Germany,  takes  from  the 
Deutsche   Bergicerks-Zeitung   the    following   table    of   rail    exports, 
with  the  accomi)anying  comment: 
Exports  ot  Rails  from  Eiujlaiul.  Gcrmuny,  and  the  United  States  for  15  Tears. 

, Tons. , 

lear.  England.         Germany.     United  States. 


1  SSB.l  SOI 

isni.mni 

IStLl-lStlT 

is;is-iri(i(i 

1001-19(13 


681,000 
390.000 
512,000 
443,000 
531,000 


128.000  11,000 

107,000  13.000 

120.000  51.000 

130,000  286,000 

255.000  185.000 


The  vast  concentration  in  the  manufacture  of  American  steel 
rails  has  rendered  the  United  States  able  to  enter  into  the  sharpest 
competition  with  England  and  Germany  in  the  export  of  rails. 
Prior  to  1-890  the  export  of  rails  from  the  United  States  never 
amounted  to  more  than  8,000  tons  in  any  one  year;  in  fact,  the  coun- 
try had  large  imports  of  rails.  For  example,  in  1881,  the  imports 
were  296,000  tons;  in  1882,  118,000  tons;  in  1887,  77,000  tons;  in 
1888,  137,000  tons.  With  the  year  1890  the  United  States  began 
gradually  to  become  a  factor  in  the  export  of  rails.  These  ex- 
ports were  in  1890,  10,000  tons;  1895,  12,000  tons;  1900,  348,000  tons; 
1904,  161,000  tons. 

The  record  in  the  export  of  rails  during  the  last  ten  years  was 
made  by  England  in  1903  with  604,000  tons,  by  Germany  in  1903 
with  379,000  tons,  and  by  the  United  States  in  1901  with  375,000 
tons.     It  will  be  seen  how  the  United  States,  which  in  the  eighties 
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imported  at  times  100,000  tons  and  more  of  rails  per  year,  has  now 
become  an  important  factor  in  the  export  trade.  This  has  been  due 
in  part  to  the  low  price  made  by  Americans  for  rails  as  well  as  to 
concentration,  the  low  price  being  in  fact  partly  the  result  of  com- 
petition. From  1875  on,  the  duty  on  rails  was  fixed  at  $28  per  ton, 
and  was  by  further  reductions  made,  respectively,  $17,  $13.50,  and 
in  1894  $7.75  per  ton,  the  latter  being  since  that  date  unchanged. 

Transverse  Strain  in  Brake-beams. 
The  above  is  the  subject  of  a  circular  letter  issued  by  the  Chi- 
cago Railway  Equipment  Company  relative  to  some  experiments 
on  vertical  stresses  in  bralie-beams  made  for  that  company  several 
years  ago.  The  assumption  having  lately  been  made  that  the  tests 
referred  to  proved  the  existence  of  undue  vertical  stresses,  the 
letter  states  that  as  a  matter  of  fact  they  established  the  con- 
trary. This  fact  was  known  to  the  company  in  advance,  however, 
so  the  tests  were  made  to  learn  why  solid  types  of  brake-beams 
were  so  often  found  to  be  buckled  up  or  down.  The  investigations 
showed  that  while  beams  were  often  loaded  much  higher  than 
the  calculated  load,  the  excess  stress  was  in  the  line  of  normal 
pull.  The  real  difficulty  with  the  buckling  of  the  solid  beams  was 
found  to  be  in  the  faci  that  the  I  or  T  sections  used  were  too  light 
and  therefore  unsuited  to  the  purpose  for  which  used. 

Altoona  Yard. 

The  Pennsylvania  now  has  at  Altoona  one  of  the  largest  rail- 
road yards  in  the  world.  The  yards  extend  a  distance  of  seven 
miles,"  contain  205  miles  of  tracks  and  1,050  switches,  and  hav« 
storage  room  for  10,500  cars.  There  is  a  daily  average  movement 
ot  through  cars,  east  and  west,  aggregating  4,800.  and  an  inter- 
change of  shop  and  track  delivery  at  Altoona  alone,  of  1,500  cars. 
An  average  of  1,600  cars  are  shifted  daily  at  the  Juniata  scales, 
and  2,400  cars  at  WN  tower,  in  the  east  end  of  the  yards.  At  these 
two  points  alone  a  daily  average  of  40  men  is  employed  in  dropping 
the  cars. 

The  Master  Painters'  Convention. 

The  officers  and  executive  board  of  the  Association  of  Mainten- 
ance of  Way  Master  Painters  of  the  United  States  and  Canada  urge 
every  one  interested  in  the  roadway,  bridge  or  building  painting 
of  railroads,  whether  he  be  a  foreman  painter,  an  engineer  of  main- 
tenance of  way,  a  manufacturer,  or  even  though  he  have  no  actual 
connection  with  railroad  work,  to  send  as  early  as  possible  to  the 
Secretary.  H.  J.  Schnell,  100  William  street.  New  York  City,  sug- 
gestions for  suitable  practical  subjects  for  discussion  at  the  Cin- 
cinnati convention,  Nov.  13  and  14. 

An    Extemporary   Drawbridge. 

The  engineers  of  the  Chicago  &  North-Western  recently  performed 
an  unusual  mechariical  feat  on  the  Peoria  Branch  of  the  road,  by  rais- 
ing a  70-ton  steel  bridge  about  30  ft.  in  the  air  to  allow  a  dredge  to 
pass  under  on  its  way  down  Five  Mile  creek,  in  Whiteside  county,  Illi- 
nois. In  accordance  with  its  contract  the  company  is  obliged  to  re- 
move bridges  across  drainage  ditches  on  the  Peoria  branch  once 
in  two  years  to  allow  dredges  to  pass,  and  the  work  must  be  done 
at  the  company's  expense.  This  is  the  fifth  time  it  has  been  done; 
but  heretofore  the  bridge,  68  ft.  long,  has  been  swung  to  one  side, 
and  traffic  delayed  from  two  to  three  days.  The  job  was  accom- 
plished this  year  so  as  to  delay  trains  only  five  hours.  The  scheme 
was  devised  by  F.  H.  Bainbridge,  Assistant  Chief  Engineer  of  the 
road. 

An   Emigrant   Railroad  Station. 

It  is  said  that  the  railroads  which  carry  emigrants  from  New 
York  City  to  the  West  have  agreed  to  join  in  building  a  union  sta- 
tion near  Ellis  Island,  to  which  emigrants  can  go  directly  from  the 
Government  immigrant  station  without  being  exposed  to  the  tricks 
and  crimes  of  the  "sharks"  who  mislead  and  rob  them  in  the  city. 
Ellis  Island  is  in  the  harbor  near  the  New  Jersey  shore,  south  of 
the  station  of  the  Central  of  New  Jersey,  and  the  plan  appears  to  be 
to  build  the  station  on  a  dock  to  be  built  in  the  shallow  waters  of  the 
Bay  at  that  point.  A  connection  with  the  Central  of  New  Jersey 
would  permit  the  running  of  trains  to  all  the  other  lines,  including 
the  West  Shore  division  of  the  New  York  Central. 

Law  and  Justice. 

If  the  state's  attorney,  to  prove  a  murder,  were  required  to 
produce  a  witness  who  had  ridden  on  the  bullet  from  the  assassin's 
pistol  to  the  victim's  heart,  his  task  would  be  parallel  to  that  im- 
posed on  the  prosecutor  who  tries  to  enforce  anti-saloon  laws.  So 
say  the  anti-saloon  lawyers.  From  an  account  printed  in  the  New 
York  Tribune  it  would  appear  that  a  similar  state  of  things  pre- 
vails in  a  Long  Island  court.     Says  the  Tribune: 

"Three  smoke  cases  were  thrown  out  of  court  in  rapid  succes- 
sion in  the  Court  of  Special  Sessions.  Long  Island,  yesterday  be- 
cause the  Corporation  Counsel  did  not  prove  that  the  particular 
smoke  for  the  creation  of  which  the  arrests  were  made  had  been 
detrimental  to  the  health  of  residents  of  the  city.  Justice  Forker 
presided.  Associated  with  him  were  Justices  Fitzgerald  and  Keady. 
Albert    Hastings,    Augustus   'Von    Nostrand    and    Everett   Hubbard, 


firemen  employed  by  the  Long  island  Railroad  Company,  were  ar- 
rested for  burning  soft  coal  and  making  a  smoke  which.  Officer 
Riley  said,  blew  from  the  railroad  yard  in  Long  Island  City  to- 
ward Borden  Ave.  Riley  did  not  see  the  smoke  hit  anybody  in  the 
face,  nor  did  the  expert  medical  man,  who  was  placed  upon  the 
stand  by  Joseph  J.  Matthews,  Assistant  Corporation  Counsel,  pos- 
sess any  knowledge  as  to  whether  that  particular  smoke  was  inju- 
rious, not  having  seen  it." 

Strict  Orders. 
The  following  notice  was  observed  posted  in  the  engine  de- 
spatcher's  office  at  the  roundhouse  in  a  neighboring  town  on  one 
of  the  railroad  lines  running  out  of  Albany:  "Trainmen  on  pas- 
senger trains  must  not  go  through  the  coaches  with  overalls  on, 
without  first  taking  them  off." — Albany  Journal. 

Manufacturing  and  Business. 
The  offices  of  the  Power  Specialty  Company,  formerly  at  126  Lib- 
erty street.  New  York,  have  been  moved  to  111  Broadway,  New  York. 

The  D.  F.  Holman  Tracklayer  Co.,  Chicago,  recently  sent  one 
of  its  standard  tracklayers  to  Havana,  Cuba.  The  sale  was  made 
through  a  New  York  house. 

J.  R.  MeColl.  recently  Associate  Professor  of  Steam  Engineering 
at  Purdue  University,  has  accepted  a  position  in  the  engineering  de- 
partment of  the  .-American  Blower  Co.,  Detroit,  Mich. 

The  National  Tube  Co.  has  placed  a  large  order  for  immediate 
execution,  with  the  American  Blower  Co.,  Detroit,  Mich.  The  con- 
tract embraces  compltte  heating  equipment  for  the  five  new  Butt 
Weld  Mills  at  Lorain,  Ohio. 

Wallace  M.  Probasco  is  now  Vice-President  of  the  Search-Light 
Publishing  Company,  which  issues  a  paper  called  the  Search-Light, 
weekly.  It  follows  the  publishing  and  advertising  interests  of  im- 
portant manufacturers  and  engineering  firms;  keeps  an  information 
library,  and  publishes  books. 

The  Ingersoll-Rand  Company  moved  to  its  new  offices  on  the 
fourteenth  floor  of  the  Bowling  Green  Building,  11  Broadway,  New 
York,  on  August  1.  The  offices  of  the  Rand  Drill  Company  at  128 
Broadway  and  the  Ingersoll-Sergeant  Drill  Company  at  26  Cort- 
landt  street  have  been  given  up. 

The  Pratt  &  Whitney  Co..  of  Hartford,  Conn.,  has  made  arrange- 
ments with  the  C.  T.  Patterson  Co..  Ltd..  of  New  Orleans,  La.,  to  rep- 
resent its  small  tool  department  in  the  southwest  territory.  The 
Patterson  Co.  has  a  very  complete  line  of  small  tools,  and  is  in  a 
position  to  fill  orders  from  its  New  Orleans  establishment. 

The  Sullivan  Machinery  Company.  Chicago,  is  making  some  im- 
portant additions  to  its  manufacturing  plant  at  Claremont,  N.  H.,  in 
order  to  keep  pace  with  the  rapid  growth  of  its  business  in  air  com- 
pressors, coal  cutters,  rock  drills  and  other  mining  and  quarrying 
machinery.  The  improvements  comprise  six  new  buildings,  practi- 
cally doubling  the  present  plant. 

The  United  States  Reclamation  Service  has  awarded  to  J.  G. 
White  &  Co.  the  contract  for  irrigating  the  Yume  Desert.  A  dam  a 
mile  long  will  be  built  across  the  Colorado  River  valley  about  12 
miles  above  Yuma.  Ariz.,  which  is  on  the  Southern  Pacific,  and  the 
irrigating  canals  will  be  supplied  from  sluiceways  at  either  end  of 
this  dam.  Work  has  already  begun  and  the  dam  is  expected  to  be 
finished  within  a  year. 

The  Chicago  &  North-Western  announces  the  establishment  of  an 
Industrial  Bureau  which  is  to  furnish  reliable  information  about 
desirable  locations  for  new  manufacturing  enterprises  along  the 
North-Western  Line.  Water  power,  lumber,  coal  and  other  minerals, 
as  well  as  an  excellent  supply  of  labor,  are  among  the  attractions 
mentioned.  The  Bureau  is  also  anxious  to  co-operate  with  commer- 
cial organizations  of  communities  along  the  company's  lines. 

Mr.  C.  H.  Bowers,  the  General  Sales  and  Purchasing  Agent  and 
New  York  representative  of  the  Georgia  Car  Company,  of  Atlanta, 
Ga.,  has  asked  us  to  clear  up  the  confusion  caused  by  the  conflicting 
reports  that  have  been  published  in  the  railroad  papers  of  the  dis- 
position of  the  plant  of  the  Georgia  Car  &  Manufacturing  Company, 
of  Savannah.  Ga..  recently  sold  in  bankruptcy  proceedings.  As  stated 
in  these  columns  last  week,  it  is  this  plant  that  has  been  acquired 
by  the  South  Atlantic  Car  &  Manufacturing  Compai>y,  of  Waycross, 
Ga.,  and  not,  as  elsew-here  reported,  that  of  the  Georgia  Car  Com- 
pany. Plans  are  now  under  consideration  to  double  the  facilities  of 
the  Georgia  Car  Company,  made  necessary  by  the  growth  of  the  com- 
pany's business. 

In'  connection  with  the  opening  to  settlement  on  August  28  of 
the  lands  of  the  Uintah  Indian  Reservation,  the  North-Western  Line 
also  sends  a  brief  description  of  the  reservation,  which  is  in  the 
north  central  portion  of  Utah,  in  Uintah  and  Wasatch  counties.  It 
extends  from  Green  river  on  the  east  to  Heber.  the  county  seat  of 
Wasatch  county  on  the  west  and  to  the  crest  of  the  Uintah  mountain 
range  on  the  north.  The  reservation  is  reached  by  the  Uintah  Rail- 
way, which  runs  from  Mack,  Col.,  on  the  Denver  &  Rio  Grande,  to 
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Dragon,  Utah.  Thence  the  trip  is  by  stage  across  the  White  river  to 
Vernal.  The  suggestion  is  made  that  home  seekers  from  the  east 
can  best  reach  the  reservation  by  the  Chicago,  Union  Pacific  &  North- 
western line  to  Denver. 

The  Oriental  Hotel,  Manhattan  Beach,  Long  Island,  which  was 
the  headquarters  of  the  June  conventions  of  the  Master  Mechanics' 
and  Master  Car  Builders'  Associations,  is  having  installed  a  pri- 
vate telephone  exchange  in  the  hotel.  There  will  be  a  long-dis- 
tance telephone  in  each  room  and  at  other  convenient  points 
throughout  the  hotel,  the  system  comprising  something  like  400  sta- 
tions, said  to  be  the  largest  private  branch  exchange  in  a  resort 
hotel  in  the  world.  Service  will  be  through  a  common-battery  pri- 
vate switchboard,  representing  the  latest  advancement  in  such  tele- 
phone practice.  It  was  expected  to  have  the  work  practiially  com- 
pleted by  August  1st.  Outside  service  will  be  rendered  through  the 
Coney  Island  central  oflSce  of  the  New  York  &  New  Jersey  Tele- 
phone Company. 


MEETINGS  AND  ANNOUNCEMENTS. 


(For  dates  of  conicntioiis  and  rcyular  meetinys  of  railroad  cuineiitions   and 
cnyinetriny  Kocictiis,  see  advertising  page  24.) 

Iron  and  Steel  Institute. 

The  autumn  meeting  will  be  held  at  Sheffield.  Eng.,  on  the  26th, 
27th,  28th  and  29th  of  September.  B.  H.  Brough,  Sec,  28  Victoria 
street,  London,  S.  W. 

The   Railway  Signal   Association. 

The  next  meeting  of  this  Association  will  be  held  at  the  Great 
Northern  Hotel.  Chicago,  September  12.  beginning  at  10.30  a.m. 
Committee  No.  9  will  submit  a  number  of  new  definitions  and  a 
number  of  tentative  definitions  to  be  discussed.  Committee  No. 
8  on  "Standard  Specifications  for  Mechanical  Interlocking  and  Ma- 
terial for  Construction  Work,"  will  offer  for  discussion  the  specifica- 
tions printed  in  the  1904  proceedings  beginning  with  paragraph  40 
and  ending  with  paragraph  81. 

The  meeting  will  also  be  asked  to  discuss  "What  is  the  best 
method  for  adjustment  of  cost  of  maintenance,  operation  and  in- 
spection of  joint  interlocking  plants?" 


PERSONAL. 


assistant  in  an  engineer  corps  at  Newcastle,  Pa.  In  April  of  the 
next  year  he  went  to  the  Illinois  Central  as  instrument  man  on 
location  surveys.  In  July  and  August,  1903,  he  was  in  charge  of  a 
location  party  on  this  road,  and  on  September  1  was  appointed 
Assistant  Engineer  of  the  New  Orleans  division  of  the  Yazoo  & 
Mississippi  Valley.  He  went  to  the  Vandalia  Railroad  in  May, 
1904,  and  for  the  last  six  months  has  been  in  charge  of  prelimi- 
nary and  location  surveys  on  that  road.  On  July  22  he  was  ap- 
pointed to  his  present  position. 

— Mr.    F.    B.    Scheetz.    who    has    been    appointed    Engineer    of 
Bridges   and   Buildings   of  the   Missouri   Pacific  ^and   the   St.   Louis, 

Iron  Mountain  &  Southern, 
was  born  in  1867  at  Monroe 
City,  Mo.  He  took  the  first 
three  years  of  the  Civil  Engi- 
neering course  in  the  State 
University  of  Missouri,  leav- 
ing there  in  1887  to  begin 
railroad  service  in  a  location 
party  of  the  St.  Louis  &  San 
Francisco  in  Indian  Terri- 
tory. In  1888  he  became  rod- 
man  and  levelman  on  the 
Kansas  City,  El  Paso  &  North- 
eastern, going  to  the  Missouri 
Pacific  in  1889  as  rodraan. 
In  1890  and  1891,  he  was 
transitman  on  the  construc- 
tion of  drawbridges  over  the 
Arkansas  river,  and  in  1892 
was  engineer  in  charge  of  the 
construction  of  a  drawbridge 
over  the  Little  river  in  Louis- 
iana. In  the  latter  part  of 
F.  B.  Scheetz.  this  year  he  left  the  Missouri 

Pacific  and  took  charge  of  construction  on  the  Missouri  division  of 
the  Missouri,  Kansas  &  Texas.  From  1893  to  1896,  he  was  engaged 
in  maintenance  work  on  the  St.  Louis.  Iron  Mountain  &  Southern, 
going,  in  the  spring  of  1896.  to  the  bridge  and  building  department 
of  the  Missouri  Pacific  and  the  St.  Louis.  Iron  Mountain  &  Southern. 
From  1896  to  190.5.  he  was  Assistant  Engineer  of  Bridges  and  Build- 
ings.    He  was  appointed  to  his  present  position  on  July  10. 


— Mr.  David  B.  Howard,  the  retiring  Auditor  of  the  Wabash, 
has  been  in  railroad  service  for  45  years.  He  was  born  in  Moul-. 
mein,  Burmah,  where  his  father  was  a  missionary,  and  he  spent 
his  early  years  there.  He  entered  the  service  of  the  Chicago  & 
Alton  in  1860  as  clerk  in  the  Treasurer's  office,  and  he  remained  in 
that  office  till  1865.  He  was  Paymaster  for  two  years  and  was 
Secretary  and  Treasurer  of  the  St.  Louis,  Jacksonville  &  Chicago 
until  1873,  when  he  became  Auditor.  He  came  to  the*  Wabash  as 
Auditor  in  1879  and  has  filled  that  position  since  that  time.  Mr. 
Howard  has  been  in  poor  health  for  two  years. 

— Mr.  James  Agler,  who  on  June  1  of  this  year  was  appointed 
General    Manager   of   the    California   Northwestern    and    the    North 

Shore  Railroads,  was  born  in 
1849  at  Columbus.  Ohio.  He 
entered  railroad  service  in 
1865  as  an  operator  on  the 
Chicago  &  North-Western.    In 

1871.  he  went  to  the  Union 
Pacific  as  operator  and  later 
became  train  despatcher.     In 

1872,  he  went  to  the  Southern 
Pacific  as  operator,  becoming 
later  agent  and  trainmaster. 
He  was  appointed  Superin- 
tendent of  the  Truckee  divi- 
sion on  Feb.  12,  1891,  and  in 
September  of  that  year  was 
transferred  to  the  Shasta  di- 
vision. In  1896,  he  was  Di- 
vision  Superintendent  at 
Ogden,  Utah,  and  in  March, 
1898,  was  transferred  to  the 
same  position  on  the  Western 
division.  Here  he  remained 
until   1901.   when  he  was  ap- 

.james  Agifv.  pointed  Manager,  holding  this 

position  until  his  present  appointment. 

— Mr.  A.  C.  Watson,  who  has  been  appointed  Assistant  Engineer 
of  the  Indianapolis  Terminal  and  V'incennes  divisions  of  the  Penn- 
sylvania Lines  West  of  Pittsburg,  was  born  at  Canton,  Ohio,  in 
1881.  He  graduated  from  Washington  and  Jefferson  College  in 
1902  and  immediately  began  railroad  work  on  the  Pennsylvania  as 


ELECTIONS  AND   APPOINTMENTS. 


Baltimore  d-  Ohio. — J.  B.  Elliott  has  been  appointed  Master  Mechanic 
at  Newcastle  Junction,  Pa.,  succeeding  J.  Kirkpatrick,  trans- 
ferred. 

Beaumont.  Sour  Lake  it  Western. — R.  C.  Wells  has  been  appointed 
General  Manager,  with  office  at  Beaumont,  Tex. 

Birmingham  d-  Atlantic. — J.  F.  Fleetwood,  Auditor  and  Superintend- 
ent, has  resigned  as  Auditor,  and  has  been  succeeded  in  that  of- 
fice by  George  Dunglinson. 

Chicago  d  North-Western. — G.  W.  Dailey,  Acting  Superintendent  of 
Telegraph,  has  been  appointed  Superintendent  of  Telegraph. 

Chicago,  Burlington  d  Quincy. — Conrad  E.  Spens,  Assistant  General 
Freight  Agent,  has  been  appointed  General  Freight  Agent  of  the 
lines  west  of  the  Missouri  river,  succeeding  D.  0.  Ives. 

Chicago,  Cincinnati  d  Louisville. — See  Great  Central  Route. 

Chicago.  Rock  Island  d  Pacific. — J.  B.  Smalley.  Superintendent  of  the 
Iowa  division,  has  been  appointed  Superintendent  of  the  Kansas 
division,  with  headquarters  at  Topeka,  Kan. 

J.  O.  Crockett,  General  Superintendent  of  the  Southwestern 
District,  has  resigned.  F.  T.  Dolan,  formerly  General  Superin- 
tendent of  the  Fort  Worth  &  Denver  City,  succeeds  Mr.  Crockett. 
C.  E.  Shields,  heretofore  Superintendent  of  Police,  has  been 
appointed  Chief  Special  Agent  of  the  Central  and  Northern  dis- 
tricts, with  headquarters  at  Chicago,  and  the  title  "Superintend- 
ent of  Police"  has  been  abolished. 

Colorado  d  Southern. — James  D.  Welch,  Chief  Despatcher  of  the 
W'abash.  has  been  appointed  Superintendent  of  the  Trinidad  divi- 
sion, succeeding  George  Cotter,  promoted. 

Flint  River  d  Northeastern. — J.  F.  Sikes,  Trainmaster,  has  been  ap- 
pointed Superintendent.  The  office  of  Trainmaster  has  been 
abolished. 

Grand  Trunk  Pacific. — B.  B.  Kelliher,  Acting  Chief  Engineer,  has 
been  appointed  Chief  Engineer. 

Great  Central  Route. — G.  A.  W.  Dodge  has  been  elected  Secretary 
and  Treasurer,  with  office  at  Cincinnati,  Ohio,  succeeding  R.  M. 
Allen. 

F.  J.  Wheeler  has  been  appointed  Freight  Claim  Agent,  with 
office  at  Cincinnati,  Ohio,  succeeding  F.  V.  Davis. 
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International  it  Great  Sorthern. — E.  G.  Bryant,  Division  Foreman, 
has  been  appointed  Master  Mechanic  of  the  Fort  Worth  division, 
with  headquarters  at  Mart,  Tex.  C.  M.  McLain.  Division  Fore- 
man, has  been  appointed  Master  Mechanic  of  the  San  Antonio 
division,  with  headquarters  at  Taylor.  Tex.  Division  Master 
Mechanics  will  have  charge  of  all  employees  in  the  locomotive 
and  car  departments  on  their  divisions,  and  foremen  and  others 
will  report  direct  to  them,  B.  F.  Ackerman,  Road  Foreman  of 
Engines  and  Cars,  having  resigned  and  the  office  having  been 
abolished. 

Lake  Erie.  Alliance  tt  Wheeling.— E.  A.  Handy  has  been  appointed 
Assistant  General  Manager.  Samuel  Rockwell  has  been  appoint- 
ed Chief  Engineer,  succeeding  Mr.  Handy.  G.  C.  Cleveland  has 
been  appointed  Assistant  Chief  Engineer,  succeeding  Mr.  Rock- 
well. The  headquarters  of  all  these  officers  are  at  Cleveland, 
Ohio. 

Lake  Shore  d  Michigan  Southern. — G.  N.  Dow.  Master  Car  Builder  at 
Collinwood.  Ohio,  has  been  appointed  General  Mechanical  In- 
spector, with  headquarters  at  Cleveland.  Ohio.  The  office  of  Mas- 
ter Car  Builder  at  Collinwood  has  been  abolished  and  S.  K. 
Dickerson,  Master  Mechanic,  and  M.  D.  Franey,  Superintendent 
of  Shops,  have  assumed  the  duties  lately  performed  by  the  Mas- 
ter Car  Builder. 

Litchfield  ((•  ilaclison. — L.  P.  Atwood  has  been  appointed  Superin- 
tendent, with  office  at  Edwardsville,  111.,  succeeding  T.  C.  Moors- 
head,  resigned. 

Louisiille  d-  Xashvilie.- — "\V.  E.  Knox,  formerly  Superintendent  of 
the  Alabama  Mineral  division,  has  been  appointed  General  Agent 
in  charge  of  traffic  in  the  Alabama  railroad  territory,  with  office 
at  Anniston.  Ala.  AV.  B.  Smith.  Roadmaster  at  Birmingham. 
Ala.,  has  been  appointed  Assistant  Superintendent  in  charge  of 
maintenance  of  the  South  &  North  Alabama  Railroad,  Birming- 
ham Mineral  and  Alabama  Mineral  divisions,  with  headquarters 
at  Birmingham,  Ala.  The  jurisdiction  of  E.  J.  Haylow.  Assistant 
Superintendent  at  Birmingham,  and  of  James  Ashworth.  Mas- 
ter Mechanic  at  Birmingham,  has  been  extended  over  the  Ala- 
bama Mineral  division.  D.  D.  Briggs,  heretofore  Master  Me- 
chanic of  the  Alabama  Mineral  division,  has  been  appointed 
Assistant  Master  Mechanic  at  Boyle's,  Ala. 

Missouri  d  Loui.iiana. — J.  S.  0"Flaherty  has  been  appointed  Chief 
Engineer. 

Missouri.  Oklahoma  d  Gulf. — F.  T.  Taylor  has  been  elected  Secretary, 
with  office  at  Kansas  City,  Mo.,  succeeding  J.  C.  Duffin,  resigned. 

Missouri  Southern. — The  officers  of  this  company  are  as  follows: 
John  H.  Coulter,  President,  with  office  at  Chicago;  C.  W.  Greer, 
Vice-President,  with  office  at  Leeper.  Mo.:  J.  R.  Lindsay.  Sec- 
retary and  Treasurer,  with  office  at  Chicago;  L.  F.  Dinning,  At- 
torney, with  office  at  De  Soto,  Mo.;  A.  E.  Yardley.  General  Man- 
ager: C.  M.  Phelps.  Superintendent,  and  Walter  Newman.  Audi- 
tor, all  with  offices  at  Leeper,  Mo. 

Northern  Pacific. — W.  E.  Alair,  Division  Freight  Agent  for  Montana 
and  Idaho,  and  J.  0.  Dalzell.  Division  Freight  Agent  for  Minne- 
sota and  Dakota,  have  been  appointed  Assistant  General  Freight 
Agents,  with  offices  at  St.  Paul,  Minn. 

Pontiac,  Oxford  d  Xorthern. — Robert  R.  Lounsbury.  Receiver,  acts  as 
General  Manager,  W.  C.  Sanford,  General  Superintendent,  having 
resigned.  F.  H.  Carroll  has  been  appointed  General  Freight 
and  Passenger  Agent  and  Acting  Superintendent. 

St.  Louis.  El  Heno  d  Western. — R.  L.  Jones.  Auditor,  has  resigned. 
W.  S.  Wells,  Commercial  Agent,  has  been  appointed  Acting  Audi- 
tor in  addition  to  his  other  duties,  wfth  office  at  Guthrie,  Okla,  T, 

/S?.  Louis.  Watkins  d  Gulf. — George  J.  Gould  has  been  elected  Presi- 
dent, with  office  at  New  York;  C.  S.  Clarke,  Vice-President; 
F,  W,  Ireland.  Secretary:  D.  S.  Smith.  Treasurer;  S.  B.  Schuy- 
ler. General  Auditor:  all  with  offices  at  St.  Louis,  Mo.  W.  E. 
Lee  has  been  appointed  Auditor,  and  P.  E.  Chavanne,  Assistant 
Treasurer,  both  with  offices  at  Lake  Charles,  La, 

San  Pedro.  Los  Angeles  d  Salt  Lake. — P.  M.  Sloan  has  been  appointed 
Assistant  General  Freight  Agent,  succeeding  H.  B.  Worden,  re- 
signed. 

Texas  Short  Line. — L.  P.  Marnell  is  Auditor,  with  office  at  Grand 
Saline,  Tex. 

Trans-Continental  Railway  Commission  (Canada). — The  Hon.  S.  N. 
Parent  has  been  appointed  Chairman. 

Trinily  d  Braios  Valley. — R.  H.  Baker  has  been  elected  President, 
with  office  at  Austin,,  Tex. 

Wabash. — L.  J.  Ferritor,  Superintendent  of  the  Western  division,  has 
been  appointed  Superintendent  of  the  Middle  division,  with  head- 
quarters at  Decatur,  111.,  succeeding  Stephen  E.  Cotter,  promoted 
to  be  General  Superintendent.  J.  C.  Sullivan,  Chief  Despatcher  of 


the  Eastern  division,  has  been  appointed  Superintendent  of  the 
Eastern  division,  with  headquarters  at  Peru,  Ind..  succeeding  Mr. 
Ferritor. 

West  Side  Belt   (Pittsburg). — H.  B.  Henson  has  been  elected  Secre- 
tary and  Treasurer,  with  office  at  New  York. 

W.  P.  Schaufele  has  been  appointed  Superintendent  of  Car 
Service  with  office  at  Pittsburg,  Pa. 


LOCOMOTIVE  BUILDING. 


The  Appalachicola  Xorthern  has  ordered  three  locomotives  from 
the  F.  M.  Hicks  Co. 

The  State  Railway  of  Chile  has  ordered   one   locomotive  from 
the  Baldwin  Locomotive  Works. 

The   Chicago.  Burlington  d  Quincy  will   build   four   switching 
locomotives  at  its  Havelock  (Neb.)   shops. 


CAR   BUILDING. 


The  Mexican  Railway  has  ordered  50  coal  cars  from  the  Pull- 
man Co. 

The  Chicago  Great  Western  has  ordered  one  mail  car  from  the 
Pullman  Co. 

The  Buffalo  d  Susquehanna  has  ordered  15  dump  cars  from  the 
Rodger  Ballast  Car  Co. 

The  Florida  East  Coast  has  ordered  100  dump  cars  from  the 
Rodger  Ballast  Car  Co. 

The  Hill  Lines  are  reported  to  have  ordered  8,000  freight  cars 
from  the  Haskell  &  Barker  Co. 

The  Arms  Palace  Uorse  Car  Company,  of  Chicago,  has  ordered 
10  horse  cars  from  the  Pullman  Co. 

The  Atlantic  Coast  Line  has  ordered  150  flat  cars  from  the 
South  Atlantic  Car  &  Manufacturing  Co. 

The  Omaha,  Lincoln  d  Beatrice  is  reported  to  have  ordered 
eight  passenger  cars  for  interurban  service. 

The  Chesapeake  d  Ohio  has  ordered  500  box  cars  of  80,000  lbs. 
capacity  from  the  American  Car  &  Foundry  Co. 

The  Japanese  Government  is  reported  to  have  ordered  six  pas- 
senger coaches  from  the  Harlan  &  Hollingsworth  Co. 

The  Colorado  d  Southern  has  ordered  200  Ingoldsby  automatic 
dump  cars  from  the  Pullman  Co.  and  also  two  dining  cars. 

The  New  Orleans  d  Northeastern  has  ordered  60  Hart  convert- 
ible  (class  C.  S.)   dump  cars  from  the  Rodger  Ballast  Car  Co. 

The  Kansas  City  Southern  has  ordered  100  dump  cars  and  200 
National  coal  dump  cars  from  the  American  Car  &  Foundry  Co. 

The  Middletouti  Car  Works  have  received  an  order  from  Hugh 
Kelly  &  Co.,  of  New  York,  for  15d  20-ton  steel-frame  cane  cars,  for 
use  in  Cuba. 

The  Gulf  Refining  Company,  of  Pittsburg,  has  ordered  100  steel 
underframe  tank  cars  of  8,000  gallons  capacity  from  the  Standard 
Steel  Car  Co. 

The  F.  M.  Hicks  Co.  has  booked  orders  for  40  flat  cars  for  Mc- 
Arthur  Bros.,  Chicago;  four  40-ft.  flat  cars  for  the  Marysville  & 
Northern,  and  15  flat  cars  for  the  Appalachicola  Northern. 

The  Tidewater  has  ordered  110  box  cars  of  80.000  lbs. 
capacity  from  the  Western  Steel  Car  &  Foundry  Co.  in  addition  to 
orders  recently  reported,  and  20  dump  cars  from  the  Rodger  Bal- 
last Car  Co. 

The  Pennsylvania  Refining  Company,  of  Oil  City,  Pa.,  has  or- 
dered two  three-compartment  tank  cars  of  8,000  gallons  capacity 
from  the  Bettendorf  Axle  Co.  They  will  have  steel  underframes, 
Bettendorf  trucks  and  Miner  draft  rigging. 

The  Archer-Daniels  Linseed  Co.,  Minneapolis,  Minn.,  has  or- 
dered two  steel  tank  cars  of  60,000  lbs.  capacity  from  the  Betten- 
dorf Axle  Co.  These  cars  will  weigh  30,000  lbs.,  and  measure  31 
ft.  long,  9  ft.  wide  and  13  ft.  high,  all  outside  measurements.  The 
special  equipment  includes:  Bettendorf  bolsters,  brake-beams  and 
trucks;  Walsh  brake  shoes,  Westinghouse  air-brakes.  Tower  coup- 
lers. Miner  friction  draft  rigging,  Harrison  dust  guards.  Camel 
journal  boxes  and  Griffin  Wheel  Co.'s  wheels. 

The  Harriman  Lines,  as  reported  in  our  issue  of  July  28,  have 
ordered  1.250  box  and  300  stock  cars  for  the  Southern  Pacific,  1,100 
box  cars  for  the  fnion  Pacific.  300  stock  cars  for  the  Chicago  & 
Alton,  and  200  box  and  100  stock  cars  for  the  Oregon  Railroad  & 
Navigation  Co.  from  the  Western  Steel  Car  &  Foundry  Co.,  and  100 
flat  cars  for  the  Oregon  Railroad  &  Navigation  Co.,  100  box  cars 
for  the  Southern  Pacific,  and  100  drop  bottom  gondola  cars  for  the 
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Union  Pacific  from  the  American  Car  &  Foundry  Co.     They  have     proposed  to  build  a  bridge  over  the  Arkansas  river  at  Van  Buren. 

also  ordered  300  gondolas  for  the  Chicago  &  Alton  from  the  Pressed     H.  E.  Kelly  is  President. 

Steel  Car  Co.     This  is  in  addition  to  orders  recently  reported.  ,.  ^^   ^      „.,.     „        ,.       „     .^    ,       ,  ^  .       ^  ^    ^^ 

V.\.NcouvEK,  B.  C. — The  Canadian  Pacific  has  let  a  contract  to  the 

=  British  Columbia  General  Contracting  Co.  for  replacing  the  wooden 

piers  of  the  company's  main  line  bridge  over  the  Pitt  river  with  con- 
crete piers.    The  contract  price  is  $40,000. 


BRIDGE  BUILDING. 


AsHL.\xD.  Ky. — The  Ashland  &  Ironton  Bridge  Co.  has  been  organ- 
ized, with  a  capital  stock  of  $1..5(iO.o00.  to  build  a  bridge  over  the  Ohio 
river,  connecting  Ashland  with  Ironton.  Ohio.  O.  E.  Fischer  has  been 
appointed  Chief  Engineer  with  office  in  Cincinnati.  The  Cincinnati, 
Hamilton  &  Dayton  is  interested  in  this  bridge  project. 

BoSTOx.  Mas.s. — The  following  bids  were  received  by  the  City  En- 
gineer for  the  stone  work  on  the  Northern  avenue  and  Atlantic  ave- 
nue bridges:  For  the  Northern  avenue  bridge:  Metropolitan  Con- 
struction Co..  $1"8,000;  W.  L.  Miller,  $172,765:  .J.  J.  Coughlin  Con- 
struction Co.,  $157,450;  P.  McGovern.  $157,000;  Holbrook,  Cabot  & 
Rawlins.  $155,000;  Lawler  Bros..  $145,630:  W.  H.  Ellis,  $137,790.  For 
the  Atlantic  avenue  bridge:  Lawler  Bros..  $75,000;  W.  L.  Miller,  $73,- 
671;  W.  H.  Keyes.  $69.5S0;  Globe  Construction  Co.,  $44,768;  J.  J. 
Coughlin  Construction  Co..  $43,500:   P.  McGovern,  $41,400. 

Brow.xsville.  Tkx. — A  concession  has  been  granted  to  Timoteo 
Castaneda  by  the  Mexican  Government  to  build  a  bridge  over  the  Rio 
Grande  at  this  place.  It  is  proposed  to  induce  the  Gulf  Coast  Line 
Railroad  to  use  the  bridge. 

BiTF.^LO,  N.  Y. — The  Lackawanna  has  begun  the  erection  of  a 
four-span  steel  bridge  over  the  tracks  of  the  Erie.  This  bridge  will 
be  800  ft.  long  and  the  superstructure  will  weigh  3.000  tons.  It  will 
cost  $250,000.  A  number  of  other  bridges  in  Buffalo  are  to  be 
strengthened. 

CHiCAiiO.  III. — The  Board  of  Trustees  of  the  Sanitary  District 
of  Chicago  has  advertised  for  bids  on  a  Scherzer  rolling  lift  bridge 
over  the  Chicago  river  at  Dearborn  street.  The  bids  will  be  received 
up  to  October  4. 

CoKN\v.\LL.  Ont. — Bids  will  soon  be  asked  for  five  steel  bridges 
to  be  built  in  connection  with  the  River  Aux  Raisins  drainage  scheme 
in  the  townships  of  Osnabruck  and  Cornwall. 

Dayto-n.  Ohio. — Proposals  will  be  received  up  to  August  26  for 
tuilding  the  superstructure  of  the  bridge  over  Big  Twin  creek,  to 
consist  of  two  spans  each  150  ft.  long.  T.  J.  Kauffman.  County 
Auditor. 

Decatur.  III. — A  reinforced  concrete  bridge  will  be  built  over  the 
Sangamon  river  at  South  Monroe  street.  Bids  have  not  yet  been  ad- 
vertised for. 

HiLLsnoRo.  Ore. — Contracts  have  been  let  to  Wakefield  &  Jacob- 
sen  for  building  four  bridges  on  the  line  of  the  Portland,  Nehalem  & 
Tillamook. 

GLorcESTEB.  Mass. — A  Scherzer  lift  bridge  of  40-ft.  span  will  be 
built  over  the  canal.  The  bridge  will  be  used  by  the  Boston  & 
Northern  Street  Railway. 

Great  Falls.  Mont. — The  Great  Northern  will  build  a  new  bridge 
over  the  Missouri  river  at  this  place,  to  replace  the  present  wooden 
structure.  The  new  bridge  will  be  1,045  ft.  long  and  will  cost 
$100,000. 

Maxitowoc.  Wis. — The  contract  for  the  foundations  for  a  bridge 
900  ft.  long  on  the  Green  Bay  extension  of  the  Chicago  &  North- West- 
ern has  been  let  to  Adolph  Green,  for  $75,000. 

Mexomixee.  Wis. — The  contract  for  building  the  new  bridge  over 
the  Red  Cedar  river  has  been  let  to  the  Minneapolis  Steel  &  Ma- 
chinery Co.,  for  $12,300. 

Moxtci.air.  N.  J. — A  steel  viaduct  will  be  built  over  the  Lacka- 
"wanna  tracks  at  Bloomfield  avenue.  The  cost  is  estimated  at  $60,- 
000.     James  Owen.  County  Engineer.  Montclair. 

MrsKO(;EE.  Fla. — Bids  will  be  received  until  October  1  for  build- 
ing a  steel  bridge  over  the  Peridido  river.  A.  N.  McMillan,  Clerk  of 
the  Board  of  County  Commissioners,  Pensacola,  Fla. 

OwEX  SorxD.  OxT. — A  new  steel  bridge  to  cost  $11,000  will  be 
built  by  the  city  at  Poulett  street. 

Peobia.  III. — The  City  Council  has  authorized  the  building  of  a 
bridge  over  the  Illinois  river.    Plans  have  not  yet  been  prepared. 

PiTTSuiRG.  Pa. — Press  reports  state  that  the  Pittsburg  &  Lake 
Erie  is  negotiating  for  a  charter  to  build  a  bridge  over  the  Mononga- 
bela  at  lock  No.  4,  between  Charleroi  and  Monessen. 

TuxKHAXxocK.  Pa. — The  Lehigh  Valley  has  let  a  contract  to  S.  B. 
Mutchler  &  Son  for  the  foundations  of  a  new  steel  bridge  to  be  built 
over  Tunkhannock  creek.  The  new-  bridge  will  have  four  spans  and 
•will  be  a  deck  truss  structure. 

Vax  Burex.  Ark. — The  Fort  Smith  &  Van  Buren  Bridge  &  Trac- 
tion Co.  has  been  incorporated,  with  a  capital  stock  of  $50,000.    It  is 


Woodward.  Okla.  J. — Bids  are  wanted  August  28  for  building 
three  steel  bridges  near  this  place.  They  will  be  180  ft.,  60  ft.  and 
330  ft.  long,  respectively.    C.  C.  Hoag,  County  Clerk. 

York,  Pa. — The  York  Furnace  Bridge  Co.  has  been  incorporated 
to  build  a  highway  bridge  over  the  Susquehanna  river  at  York  Fur- 
nace. 

Other  Structures. 

Barixg  Cross.  Ark. — The  St.  Louis,  Iron  Mountain  &  Southern, 
it  is  reported,  will  build  a  new  coach  shop  here. 

Beatrice.  Neb. — The  Chicago,  Burlington  &  Quincy  will  begin 
work  this  month  on  a  new  passenger  station  at  this  place,  to  cost 
$50,000. 

Beaver.  Pa. — The  Pittsburg  &  Lake  Erie  has  let  a  contract  to  the 
Nicola  Construction  Co..  of  Pittsburg,  for  building  a  new  roundhouse 
to  cost  $50,000. 

Ch.\ttaxooca,  Texx. — The  Central  of  Georgia,  it  is  reported,  will 
build  a  new  freight  and  passenger  station  on  Market  street. 

Clevelaxd.  Ohio. — It  has  been  announced  by  the  Lake  Shore  that 
a  new  union  depot  to  cost  $5,000,000  will  be  built  as  soon  as  plans 
can  be  prepared.  The  work  will  include  track  elevation  entirely 
across  the  city.    The  expense  will  be  borne  by  the  Pennsylvania. 

Davexi'ort,  Iowa. — It  is  reported  that  the  Chicago,  Burlington  & 
Quincy  and  the  Chicago,  Milwaukee  &  St.  Paul  have  agreed  to  build 
a  union  station  to  cost  $200,000. 

Graxd  Rapids.  Mich. — Contracts  will  soon  be  let  for  the  new- 
Grand  Trunk  passenger  station  at  this  place.  The  building  will  be 
90  X  100  ft.  and  will  cost  about  $70,000. 

Ixdiaxapolis,  Ixd. — A  new  power  plant  to  cost  $50,000  will  be 
built  for  the   Indianapolis  Union  Station.     Other  improvements  to 

cost  $25,000  will  also  be  made. 

LoRAix.  Ohio. — The  Baltimore  &  Ohio  is  rebuilding  its  round- 
house and  machine  shop  which  were  burned  last  winter.  The  new 
roundhouse  will  be  of  brick,  with  a  slate  roof,  and  will  have  14  stalls. 

LonsviLLE.  Ky. — The  Louisville  &  Nashville  has  let  the  contract 
for  rebuilding  its  passenger  station  which  was  burned  two  weeks 
ago.  to  the  Selden-Breck  Construction  Co..  of  St.  Louis,  Mo.  Work 
was  begun  on  August  1  and  the  contract  calls  for  the.  completion  of 
the  station  by  December  1.    The  cost  is  $200,000. 

McKees  Rock.s.  Pa. — The  Pittsburg  &  Lake  Erie  has  begun  work 
on  a  new  car  shop,  which  will  cost  $100,000. 

Philadelphia.  Pa. — H.  B.  Shoemaker  &  Co.,  general  contrac- 
tors for  the  new  Gray's  Ferry  shops  of  the  Pennsylvania,  are  asking 
bids  on  the  sub-contracts  which  will  be  let. 

Savaxxah.  Ga. — The  Seaboard  Air  Line  will  build  two  new  ware- 
houses and  two  new  cotton  sheds  here.  These,  with  other  improve- 
ments, will  cost  $150,000. 

Stavxtox,  Va. — John  Wilson.  Richmond,  Va.,  has  the  contract 
to  erect  a  new  passenger  station  for  the  Chesapeake  &  Ohio  at  this 
place.    The  station  will  cost  $30,000. 


RAILROAD  CONSTRUCTION. 


New  Inccrporations,  Surveys,  Etc. 

Atchisox.  Topeka  &  Saxta  Fe. — The  engineering  department  is 
making  estimates  for  double  tracking  the  road  from  East  Fort  Madi- 
son to  Stronghurst.  111.,  20  miles. 

Baltimore  &  Ohio. — Plans  are  being  made  by  this  company  for 
extensive  improvements  in  Wheeling,  W.  Va.,  which  will  cost  about 
$2,000,000.  The  work  includes  the  eliminating  of  grade  crossings 
and  the  building  of  a  new  station. 

Beafmoxt.  SorR  Lake  &  Westox  (St.  Loris  &  Sax  Fraxcisco). 
— Contracts,  it  is  said,  will  shortly  be  let  for  building  the  western 
extension  of  this  road,  which  was  recently  sold  to  the  St.  Louis  & 
San  Francisco.  The  proposed  line  will  run  to  Houston  instead  of  to 
a  connection  with  the  Trinity  &  Brazos  Valley.  (See  Construction 
Record.) 

Buck  Creek  &  Catawb.\  River. — A  charter  has  been  granted  a 
company  under  this  name  in  North  Carolina,  with  a  capital  of  $500.- 
000,  to  build  a  railroad  from  a  point  in  McDowell  County,  N.  C.  near 
the  mouth  of  Buck  Creek,  down  the  valley  of  the  Catawba  river  to 
the  North  Toe  river  to  a  point  where  it  crosses  the  state  line  of 
Tennessee,  passing  through  McDowell,  Mitchell  and  Yancey  counties. 


48 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.   G. 


a  distance  of  about  100  miles.  C.  Boice,  of  Abbinglon.  Va.;  G.  W. 
Edwards,  of  Winston-Salem;  J.  Crawford  Biggs,  of  Durham;  L.  D. 
Heart,  W.  B.  Jones  and  S.  J.  Hinsdale,  of  Raleigh,  are  interested. 
The  line  described  quite  nearly  coincides  with  that  of  the  Johnson 
City  Southern,  the  chartering  of  which  was  reported  in  the  Railroad 
Gazette  of  June  30  last. 

Chicago,  Cixcinnati  &  Louisville. — This  company,  it  is  said, 
has  extensive  improvements  under  way  in  West  Marion,  Grant 
County,  Ind.  The  work  includes  the  eliminating  of  a  number  of 
grade  crossings  at  a  cost  of  over  |200,000,  the  grade  being  raised 
about  20  ft.    Hickey  &  Hannon  are  the  contractors. 

Ckitte.xdex  Railroad. — This  company  has  been  incorporated  in 
Arkansas,  with  $150,000  capital,  to  build  from  Earl  to  Heth,  St. 
Francis  County.  15  miles.  The  incorporators  are;  R.  E.  Stonbrake, 
N.  H.  Walcott,  C.  C.  Gardiner,  H.  C.  Hawley  and  J.  R.  Blair. 

Deckervilie.  Hydkick  &  Western. — This  company  has  been  in- 
corporated in  Arkansas,  with  $216,000  capital  stock,  to  build  from 
Deckervilie.  Poinsett  County,  through  Poinsett,  Crittenden  and  Cross 
Counties.  27  miles.  The  incorporators  are:  G.  W.  Patterson,  S.  A. 
Austin.  E.  B.  Smith,  F.  H.  Farnham,  Charles  Patterson,  W.  E. 
Reichardt.  N.  B.  Metcalf,  of  Earl;  C.  B.  Bailey,  of  Wynne,  and  Earl 
Hannan  and  T.  E.  Hare,  of  Vandale. 

Erie. — The  contract  has  been  awarded  to  Bennett  &  Talbot,  of 
Greensburg,  Pa.,  for  building  the  first  section  of  12  miles  of  the 
Guymard  cut-off,  extending  from  Howells  to  Guymard.  N.  Y.  This 
section  includes  a  o.300-ft.  double-track  tunnel  through  the  Shawan- 
gunk  mountains. 

Erie.  Cambridge,  Uxio.x  &  Corry  (Electric). — This  Pennsyl- 
vania company  proposes  to  build  a  railroad  from  Erie  to  Corry,  Pa., 
with  a  branch  to  Cambridge  Springs.  42  miles  in  all.  It  is  proposed 
to  have  private  right  of  way  throughout  the  line,  except  in  cities  and 
towns.  The  capital  stock  of  the  company  is  $1,000,000.  and  an  issue 
of  $1,000,000  in  first  mortgage  5  per  cent.  30-year  gold  bonds  has' 
been  authorized.  The  bond  issue  is  being  underwritten  by  H.  P.  Tay- 
lor &  Co.,  of  Pittsburg.  It  is  estimated  that  the  cost  of  building  the 
road,  including  the  right  of  way,  will  be  $900,500. 

Grand  Trunk  Pacific. — Plans  for  the  location  of  the  line  from 
Portage  la  Prairie  westward  for  a  distance  of  275  miles,  have  been 
approved.  From  Portage  la  Prairie  to  a  point  just  west  of  Macgregor, 
the  line  will  nearly  parallel  the  Canadian  Pacific,  and  then  it  will 
run  west  to  the  Assiniboine  river,  with  a  branch  about  14  miles  south 
into  Brandon.  The  road  will  then  cross  the  Arrow  river,  near  Cran- 
dell:  thence  west  to  the  Assiniboine  river  near  Crewe,  in  Marquette, 
Manitoba,  and  thence  up  the  valley  of  the  Big  Cut  Arm  creek  to  a 
point  a  little  north  of  Sumner,  Assiniboia. 

Lake  Shore  &  Michigan  Southern. — This  company  intends  to 
build  a  line  between  Franklin  and  Clearfield.  Pa.,  761a  miles,  and  is 
receiving  bids  for  the  construction  of  the  portion  between  Franklin 
and  Brookville.  Pa.,  421-2  miles. 

Lehigh  Valley. — This  company,  it  is  said,  has  bought  a  strip  of 
land  about  a  mile  long,  which  is  to  be  used  in  making  additions  to 
its  yards  at  Coxton,  Pa. 

Mexican  Central, — This  company,  it  is  said,  will  extend  its 
Paredon  line  north,  from  the  coal  fields  to  which  it  is  now  being 
built,  to  San  Antonio,  Tex.,  if  permission  is  granted  by  the  Mexican 
Government.     Surveys  for  this  line  were  made  about  two  years  ago. 

MoBiiE  &  West  Alabama. — An  olEcer  writes  that  this  company, 
which  has  completed  the  location  of  its  line  from  Mobile  to  Flor- 
ence. Ala.,  and  also  a  branch  into  Birmingham,  holds  options  on 
lands  for  terminals  in  Mobile,  Birmingham,  Tuscaloosa,  Demopolis 
and  Florence.  Rights  of  way  have  been  secured  from  Mobile  to 
Demopolis.  The  company  controls  the  Dauphin  Island  Dock  &  Rail- 
way Company's  lines  and  property,  including  all  of  the  Big  and 
Little  Dauphin  Islands,  except  such  land  as  is  occupied  by  the  United 
States:  Government.  The  road  will  have  a  maximum  grade  of  .6  per 
cent,  and  a  maximum  curvature  of  6  degrees.  A  heavy  traffic  is 
expected  in  coal,  pig  iron,  coke  and  export  freight.  From  Tusca- 
loosa the  grade  is  light,  but  there  are  some  deep  cuts.  There  will 
be  several  long  trestles.  Above  Tuscaloosa  the  work  is  heavy,  with 
rock  outs,  several  tunnels  and  several  high  viaducts. 

Morelia  &  Tacamb.\ro.— A.  J.  Peyton  &  Co.,  New  York,  have  un- 
derwritten $1,200,000  of  bonds  to  provide  funds  for  building  the  first 
55  miles  of  this  proposed  road.  The  capital  stock  of  the  company  is 
$11,000,000.  of  which  $5,000,000  is  in  first  mortgage  5  per  cent,  bonds 
and  $11,000,000  in  stock,  in  shares  of  $50  each.  (See  Construction 
Record.) 

Nashvhxe,  Chattanooga  &  St.  Louis. — This  company  is  re- 
ported making  preliminary  surveys  to  build  a  line  in  Tennessee  to 
the  Pryor  Ridge  coal  fields. 

New  York  Central  &  Hudson  Rh-er. — A  committee  of  citizens 
who    are    trying    to    secure    the    elevation    or    depression    of    the 


tracks  of  the  New  York  Central  in  Tenth  and  Eleventh 
avenues.  New  York  City,  announce  that  the  company  has 
promised  to  lay  before  the  next  legislature  a  plan  for  the  removal 
of  the  tracks  from  the  surface  of  the  streets.  These  tracks,  which 
are  used  almost  exclusively  by  freight  trains,  and  over  which  the 
speed  is  restricted  to  a  very  low  rate,  extend  from  Sixtieth  street 
southward  to  St.  John's  Park,  about  3  miles. 

Northern  Paciiic. — It  is  reported  that  this  company  will  build 
from  Detroit,  on  its  main  line,  to  Bemidji,  60  miles. 

Ontario  Power  Development  Company. — This  company  has  de- 
cided to  build  an  electric  road  from  Niagara  Falls,  Ont.,  to  Toronto, 
via  Brantford,  London,  Paris  and  Ingersoll,  a  distance  of  about  100 
miles. 

Pennsylvania. — The  contract  for  the  construction  of  an  ex- 
tension of  14  miles  from  Brownsville,  Pa.,  to  Rice's  Landing  has  been 
let  to  S.  M.  Green,  of  Uniontown,  Pa.  Keller  &  Crossan,  of  Philadel- 
phia, will  do  the  grading. 

Portland,  Neiialem  &  Tilla.mook. — The  Atlas  Construction  & 
Supply  Co.,  of  San  Francisco,  which  has  the  contract  for  laying  the 
first  20  miles  of  track,  has  awarded  to  Clark  &  Dixon,  of  Forest 
Grove,  the  contract  for  clearing  the  right  of  way  and  to  Thompson 
Bros,  the  contract  for  grading  the  first  three  miles  from  Hillsboro. 

Sr.  Louis,  Iron  Mountain  &  Southern. — An  officer  confirms  the 
report  in  our  issue  of  July  28  that  a  contract  has  been  given  to 
Johnston  &  Grommet  Bros,  for  the  clearing,  grading  and  bridging  of 
the  new  line  irom  Eudora,  Ark.,  to  Gilbert.  La.,  78  miles.  The  work 
is  not  heavy,  the  maximum  grade  being  .3  per  cent,  and  the  maxi- 
mum curvature  1  per  cent.,  without  any  important  steel  bridges,  tres- 
tles or  tunnels. 

South  Side  Coal  &  Railway. — This  company  has  been  incor- 
porated in  Arkansas,  with  $1,250,000  capital,  to  build  from  Paris, 
Lo,gan  County,  to  Dardanelle.  Yell  County,  3S  miles.  The  incorpor- 
ators are:  T.  D.  Kinman.  A.  Hall.  H.  Strother  and  William  Allen, 
Jr.,  of  Dardanelle;  D.  E.  Bradshaw.  of  Little  Rock;  George  D.  Locke, 
of  Jerseyville.  Ill ,  and  A.  R.  Smart,  of  Chicago. 

Toledo  &  Lima  (Electric). — E.  L.  Myers  &  Co.,  of  Chicago,  have 
been  awarded  the  contract  for  the  grading  and  concrete  bridge  work 
of  this  company,  and  will  begin  work  at  once. 
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Chicago  Union  Traction. — An  issue  of  receiver's  certificates  matur- 
ing February  1,  1906,  has  been  authorized  to  refund  the  $400,000 
first-mortgage  bonds  of  the  Chicago  Passenger  Railway  Co., 
which  matured  August  1,  1903. 

Cleveland,  Cincinnati.  Chicago  &  St.  Loi-is. — The  New  York  Stock 
Exchange  has  been  asked  to  list  $1,000,000  additional  general- 
mortgage  4  per  cent,  bonds  of  1993.  This  makes  the  total  amount 
listed  $20,749,000. 

Hocking  Valley. — The  New  Y'ork  Stock  Exchange  has  listed  $2,479,- 
000  Columbus  &  Toledo  extended  first-mortgage  4  per  cent,  bonds 
of  1955. 

Kansas  City,  Fort  Scott  &  Memphis. — The  New  Y'^ork  Stock  Ex- 
change has  listed  $957,000  additional  guaranteed  refunding-mort- 
.gage  4  per  cent,  bonds,  making  the  total  amount  listed  $17,810,- 
000.  The  additional  bonds  were  issued  for  retirement  of  equip- 
ment and  other  underlying  bonds,  for  improvements  and  exten- 
sions. 

Lake  Shore  &  Michig.\n  Southern. — The  New  York  Stock  Exchange 
has  been  asked  to  list  $10,000,000  additional  4  per  cent,  debenture 
bonds  of  1928,  making  the  total  amount  listed  $50,000,000. 

Philadelphi.v  Rapid  Transit. — The  total  gross  income  for  the  year 
ending  June  30  was  about  $16,400,000,  an  increase  of  $470,000 
over  the  preceding  year. 

Seabo.ird  Company. — The  $18,000,000  5  per  cent,  first  preferred  stock 
of  this  company  issued  under  the  accepted  plans  for  the  reorgan- 
ization of  the  Seaboard  Air  Line,  have  been  all  subscribed  for  by 
the  stockholders  of  the  Seaboard  Railroad  Co.     (June  9.  p.  119.) 

Trinity  &  Brazos  Valley. — The  outstanding  bond  issue  of  $1,850,000 
has  been  canceled,  and  a  new  first  mortgage  at  $30,000  per  mile, 
on  road  now  owned  or  hereafter  acquired,  has  been  made  to  the 
Old  Colony  Trust  Co.,  of  Boston,  as  trustee,  to  secure  an  issue  of 
6  per  cent,  bonds. 

Wilkesbarrk  &  Hazleton. — Rudolph  Kleybolte  &  Co..  of  New  York, 
are  offering  at  101  and  interest  $500,000  5i,j)er  cent,  gold  bonds  of 
1951.  This  is  part  of  an  authorized  issue  of  $2,500,000,  of  which 
$1,900,000  are  outstanding  and  $600,000  reserved  to  retire  Lehigh 
Traction  bonds. 

Wisconsin  &  Michigan. — A  mortgage  has  been  filed  with  the  Equit- 
able Trust  Co..  of  Chicago,  as  trustee,  to  secure  $2,500,000  bonds. 
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According  to  a  press  despatch  from  Reno,  Nev.,  the  Southern 
Pacific  is  to  erect,  at  Sparks,  in  that  state,  a  building  to  be  used 
as  a  school  for  instructing  apprentices  for  the  company's  shops, 
the  school  to  be  conducted  by  the  Nevada  State  University. 

The  gradual  evolution  by  which  the  electric  railroad  and  the 
steam  railroad  may  some  time  become  assimilated  and  indistinguish- 
able has  lately  progressed  one  degree;  the  motormen  of  the  San 
Bernardino  Valley  Traction  Company,  in  Southern  California,  have 
been  ordered  to  wear  overalls  and  jumpers  instead  of  blue  uniforms. 

The  new  Canadian  Railway  Commission  has  begun  to  perform 
its  rate-making  function  with  a  vigorous  hand,  the  Grand  Trunk  and 
the  Canadian  Pacific  having  been  ordered  last  week  to  reduce  the 
rates  on  export  grain  from  points  in  Ontario,  to  Montreal,  to  a  level 
with  those  charged  from  points  in  the  United  States  to  the  seaboard 
under  similar  circumstances. 

At  Truckee,  Cal.,  recently  a  car  loaded  full  with  dynamite  es- 
caped control  while  being  switched,  and,  while  running  about  10 
miles  an  hour,  collided  with  an  oil  tank  ear,  breaking  in  the  end  of 
the  box  car  and  allowing  the  dynamite  to  be  scattered  around  on 
the  ground,  some  of  it  as  far  as  40  ft.  away  from  the  track;  and  yet 
there  was  no  explosion. 

The  Michigan  Central,  the  Pere  Marquette  and  the  Union  Pacific 
have  notified  the  Interstate  Commerce  Commission  that  their  con- 
tracts with  the  Swift  and  Armour  companies  for  the  use  of  re- 
frigerator cars  will  not  be  renewed;  and  that  it  is  the  intention  of 
the  roads  to  furnish  their  own  refrigerator  cars  and  reduce  the 
charges  for  icing.  This  action  follows  the  investigation  into  the 
Michigan  refrigerator  traflac  which  was  made  by  the  Interstate  Com- 
merce Commission  last  year.  (Kailroad  Gazette,  Aug.  19,  1904,  and 
July  7.  1905.) 

A  press  despatch  from  Chicago  says  that  the  east  and  west 
trunk  lines  and  those  from  New  Orleans  to  the  Missouri  river  have 
settled  their  fight  concerning  rates  on  sugar  to  Kansas  City  and 
St.  Paul.  The  all-rail  rate  from  New  York  to  Kansas  City,  etc.,  will 
be  44  cents,  and  from  New  Orleans  34  cents;  to  St.  Paul,  from  New 
York  33  cents;  from  New  Orleans  30  cents.  During  the  rate  war, 
which  has  been  going  on  for  the  past  few  months,  the  rate  has  been 
10  cents  from  New  Orleans  to  Kansas  City,  etc.,  and  15  cents  from 
New  York. 

The  complaint  o'f  the  Gulf  Refining  Company,  of  Texas,  that 
the  railroads  charge  much  higher  rates  on  Texas  oil  carried  north- 
ward than  on  similar  oils  carried  southward  from  Chicago,  Louis- 
ville, and  other  places,  appears  to  have  had  satisfactory  effect  with- 
out being  brought  to  a  hearing,  for  the  Illinois  Central  and  the 
Louisville  &  Nashville  have  now  announced  that  their  freight  tariffs 
have  been  revised  and  the  rates  on  crude  and  refined  petroleum 
made  as  low  from  New  Orleans  to  northern  points  as  those  en- 
Joyed  by  shippers  of  petroleum  from  northern  points  to  New  Orleans. 
It  will  be  remembered  that  in  the  complaint,  filed  about  a  month 
since,  it  appeared  that  the  rate  per  100  lbs.  from  Louisville  to  New 
Orleans  was  18  cents,  while  the  rate  in  the  opposite  direction  was  35 
cents. 

Enola. 

To  accommodate  its  employees  who  are  compelled  to  move  from 
Harrisburg  across  the  Susquehanna  river  to  the  big  new  freight 
yards  and  shops,  the  Pennsylvania  Railroad  has  literally  built  the 
town  of  Enola.  Forty  families  are  already  moving  into  handsome 
cottages  built  for  them  by  the  railroad  company.  These  cottages  are 
built  in  pairs,  with  fine  lawns  in  front  and  side  yards,  and  with  30- 
ft.  drives  in  the  rear.  The  houses  are  well  finished  in  the  latest 
style,  with  bathrooms,  hot  and  cold  water  and  front  and  side  porches. 
All  the  streets  are  macadamized,  and  a  fine  water  supply  is  pro- 
vided from  three  artesian  wells,  the  water  plant  including  pumping 
engines  and  a  big  stand  pipe  for  pressure.  The  Enola  Inn  also  has 
been  put  up  and  a  handsome  public  school  building  will  be  ready  for 
occupancy  in  the  fall. — Philadelphia  Inquirer. 

Railroad  Taxes  in  the  State  of  Washington. 

Washington  has  no  uniform  method  for  the  assessment  of  rail- 
road property.  The  matter  is  entirely  in  the  hands  of  county  as- 
sessors and  county  boards  of  equalization  to  fix  the  values  within 
their  respective  jurisdictions.  There  is  a  state  board  of  equaliza- 
tion, but  it  was  shorn  of  its  powers  to  a  large  degree  by  the  legis- 
lature several  years  ago.  It  can  equalize  only  taxes  which  the 
counties  have  to  pay  to  the  state.  For  example,  if  the  county  tax- 
ing authorities  should  assess  a  railroad  at  $5,000  a  mile,  and  the 
state  board  should  raise  the  assessment  to  $7,500  a  mile,  that  in- 


crease would  apply  only  upon  the  taxes  the  county  paid  to  the 
state.  The  railroad  would  pay  its  taxes  to  the  county  treasurer 
on  the  basis  of  $5,000  a  mile,  and  the  county  must  remit  to  the  state 
on  the  basis  of  $7,500  a  mile.  The  county,  not  the  railroad,  pays  the 
increase. 

The  practical  effect  of  this  law  has  been  to  cause  county  of- 
ficials to  appear  before  the  state  board  of  equalization  and  protest 
against  any  increase  in  their  valuations  of  railroads.  The  only  at- 
tempt at  uniform  assessment  all  over  the  state  has  been  made  by 
holding  assessors'  conventions,  and  agreeing  upon  uniformity  of 
valuation.  The  last  time  this  was  attempted  the  assessors  were 
unable  to  agree,  and  as  a  result  assessments  are  not  now  uniform. 
The  state  board  of  equalization  took  the  figures  of  that  faction 
which  favored  the  higher  assessment,  and,  as  a  result,  counties 
which  made  the  low  assessment  were  mulcted  for  the  difference. 

The  last  legislature  created  a  state  tax  commission,  but  its 
powers  are  wholly  advisory.  The  commissioners  are  directed  by 
statute  to  inquire  into  the  valuation  of  property,  corporate  or  other- 
wise, and  to  render  all  possible  assistance  to  county  taxing  officials 
in  arriving  at  true  valuations;  but  they  have  no  power  to  enforce 
one  of  their  decisions,  and  assessors  or  county  boards  of  equaliza- 
tion are  at  liberty  to  ignore  their  advice. 

The  tax  commissioners  are  ex  officio  members  of  the  state  board 
of  equalization,  but  their  addition  to  that  board  in  no  way  increases 
its  powers.  It  merely  makes  the  membership  of  the  board  six  in- 
stead of  three.  The  Secretary  of  State,  the  State  Auditor  and  the 
Commissioner  of  Public  Lands  are  the  other  members  of  the  board. 
— Spokane  Spokesman. 

To  Make  Honest  Conductors? 

Some  years  ago  an  enterprising  street  railroad  man  in  a  paper 
read  at  a  meeting  of  the  Street  Railway  Association  proposed  as  a 
means  of  insuring  the  collection  of  fares  on  street  cars  that  each 
passenger  be  given  a  receipt  which  should  entitle  him  to  a  chance 
in  a  lottery.  It  appears  that  in  the  City  of  Mexico  this  simple  and 
ingenious  scheme  has  now  been  put  in  use.  The  street  railway 
company  of  that  city  has  lately  issued  a  circular,  printed  in  Span- 
ish, English  and  French,  explaining  the  plan  to  the  public  and 
assuring  passengers  of  a  chance  every  month  to  draw  a  valuable 
prize  worth  from  $2.50  to  $1,000.  The  fares  on  the  company's  lines 
range  from  3  cents  to  30  cents,  according  to  class  and  distance, 
and  a  30-cent  ticket  gives  a  chance  to  a  more  valuable  prize  than 
a  ticket  costing  less.     The  circular  says: 

There  will  be  200  cash  prizes  each  month,  representing  a  minimum  total 
value  of  .$2,000.  and  a  maximum  total  value  o(  $10,000.  the  exact  amount  de- 
pending upon  the  respective  values  of  the  checks  drawing  the  prizes.  The 
numbers  of  the  winning  checks  will  be  anounced  in  the  winning  cars  and  in 
various  other  ways  immediately  after  the  drawings,  which  will  take  place  un- 
der government  supervision  at  the  company's  offices  at  Indianilla  within  the 
first  five  days  of  the  month  following  that  during  which  the  tickets  are  issued. 
In  view  of 'the  benefits  offered  to  its  patrons  under  the  new  plan,  the  com- 
pany  requests  their  co-operation  in   carrying  out  its  regulations. 

The  check  issued  by  the  conductor  is  not  good  for  passage,  but  is  intend- 
ed solely  as  a  receipt  tor  the  amount  paid  by  the  passenger,  and  will  only  be 
honored  as  such  for  a  single  trip  on  the  car  upon  which  it  is  issued.  Failure 
on  the  part  of  the  passenger  to  preserve  the  check  and  show  it  to  the  in- 
spector upon  demand  will  result  in  his  being  obliged  to  pay  his  fare  a  second 
time. 

Taking    Chances. 

In  watching  the  various  accident  reports  issued  by  the  Inter- 
state Commerce  Commission,  it  seems  surprising,  modern  safety 
appliances  being  considered,  that  the  accident  and  death  list  should 
continue  so  high. 

Undoubtedly  chance  in  one  form  and  another  will  continue  to 
be  taken  by  railroad  employees.  The  engineer  will  not  fail  to  be 
in  evidence  who  will  take  a  chance  to  run  for  water  or  who  may 
take  a  narrow  chance  to  go  one  station  farther  to  meet  an  oppos- 
ing train,  or  may  know  that  something  has  gone  .wrong  with  his 
engine  but  thinks  she  will  hold  together  until  he  makes  the  next 
station. 

In  the  days  of  the  link  and  pin  chances  were  continually  taken 
by  train  and  switchmen  who  would  jump  in  front  of  a  moving  car 
to  take  out  or  insert  a  link.  These  men  during  switching  service 
had  a  habit  of  waiting  at  the  switch  stand;  after  giving  a  "kick" 
signal  for  car  or  cars  to  reach  them  where  cut  was  to  be  made, 
and  while  cars  were  moving  anywhere  from  six  to  ten  miles  an 
hour,  would  run  in  between  the  cars  and  Mft  pin,  jump  out  and 
signal  engine  men  to  stop  or  back  up.  It  frequently  happened  that 
they  never  came  out.  Switchmen  prided  themselves  on  standing 
between  the  rails  to  mount  an  approaching  car  by  grabbing  the 
brake  staff  with  their  hands  and  stepping  on  brake  beam. 

Laws  have  been  enacted  compelling  the  adoption  of  modern 
safety  appliances.  The  railroads  at  an  enormous  expense  have 
adopted  the  vertical  plane  coupler,  grab  irons  and  the  air-brake 
and  the  results  are  what?  Go  into  a  large  yard  to-day  and  watch 
present  methods.     If  you  have  not  followed  the  business  since  the 
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adoption  of  the  safety  devices  you  may  look  for  a  radical  change. 
You  may  think  that  the  cause  which  tempted  men  to  take  chances 
in  past  days  could  not  possibly  be  in  evidence  now;  and  what  do 
you  find?  »  *  »  Watch  those  cars  coming,  there  is  a  coupling  to 
make,  both  knuckles  are  closed,  .one  at  least  must  be  opened;  see 
the  switchman — for  some  reason  he  does  not  want  the  knuckle  on 
the  standing  car  opened  but  must  have  the  one  on  the  moving  car 
adjusted.  See,  he  runs  almost  backward  in  front  of  the  car  in 
motion  while  he  raises  knuckle  pin  with  his  left  and  pulls  out 
knuckle  with  his  right.  You  instinctively  shudder  at  the  chance 
he  is  taking  and  would  not  be  surprised  in  the  least  to  see  disaster 
overtake  him. 

Here  is  another  crew — let  us  watch  operations.  Cars  have 
pulled  over  switch,  "kick"  and  signal  is  given;  when  the  proper 
place  for  cutting  train  arrives,  switchman  grabs  pin  lifting  lever 
and  finds  it  out  of  order;  and  then  regardless  of  the  fact  that  the 
cars  are  now  moving  anywhere  from  sis  to  ten  miles  an  hour,  he 
jumps  in  between  the  moving  cars  and  raises  by  hand  one  or  the 
other  of  the  knuckle  pins.  The  adoption  of  the  vertical  plane  coup- 
ler has  removed  only  partially  the  causes  which  led  men  to  trifle 
with  fate.  Our  boys  continue  to  go  down  and  under,  the  greater 
number  of  the  disasters  being  directly  due  to  the  want  of  prudence 
and  common  sense  on  the  part  of  the  employees  themselves. 

I  make  it  a  rule  to  never  allow  a  trainman  to  take  any  chances, 
if  in  my  power  to  prevent  it.  I  never  would  take  a  "kick"  signal 
until  I  was  positive  the  pin  was  pulled,  and  my  fireman  was  so 
instructed;  no  man  ever  got  the  chance  to  show  off  by  stepping  on 
the  footboard  of  my  locomotive,  if  I  saw  him  in  time  to  reduce 
speed. 

I  may  be  egotistical  in  mentioning  this,  but  there  is  nothing  in 
my  past  life  that'  I  am  quite  so  proud  of.  and  my  object  in  mention- 
ing it  here  is  to  influence  some  of  my  Brothers  who  are  not  doing 
what  they  might  to  prevent  injury  and  death  to  their  brother 
workmen. 

The  various  brotherhoods  should  make  united  effort  to  prevent 
needless  sacrifice  of  life  and  limb.  Why  not  have  something  like 
the  following  in  our  obligations: 

"1  promise  fealty  to  the  company  that  gives  me  employment 
and  will  not  at  any  time  take  a  needless,  reckless  risk,  *     *     *     *  " 

If  the  trainmen  and  switchmen  will  pardon  the  suggestion,  I 
would  advise  that  they  incorporate  something  similar  to  the  fol- 
lowing: 

"I  promise  that  I  will  do  all  in  my  power  to  promote  the  best 
interests  of  the  company;  under  no  consideration  will  I  run  in 
front  of  a  moving  car  to  adjust  coupler,  nor  for  any  other  purpose; 
nor  will  I  run  between  moving  cars  to  lift  a  pin.  *  *  *" — J.  TV.  Read- 
ing in  Locomotive  Engineers'  Journal. 

Ginger  on   the    B.   &   O. 

The  Baltimore  &  Ohio  has  a  new  press  agent.  It  has  also  a 
ginger  jar.  whether  new  or  old  is  not  stated.  The  trains  by  which 
the  company  takes  freight  from  New  Y'ork  to  Chicago  in  60  hours 
are  now  making  their  time  with  the  regularity  of  a  clock;  and  the 
press  agent  says  that  "the  ginger  jar  of  the  management  is  large 
enough  to  afford  intermediate  cities  the  same  despatch,  so  that  Bal- 
timore, Washington,  Pittsburg.  Wheeling.  Columbus.  Cleveland,  Cin- 
cinnati and  St.  Louis  share  in  the  benefit  enjoyed  by  New  Y'ork 
shippers." 

All  these  beneficiaries  are  greatly  elated,  he  says.  On  west- 
bound shipments  this  hilarity  may  be  all  right:  or,  at  any  rate  we 
shall  find  no  fault;  but  if  the  trafiBc  men,  or  the  shippers,  are  in- 
clined to  joyousness  in  connection  with  fast  time  eastbound  we 
beg  them  to  consider  the  interests  of  the  slow  freight.  One  agent, 
bewailing  the  costliness  of  GO-hour  trains  and  the  Heedlessness  of 
such  strenuous  life,  asserted  recently  that  whole  train  loads  of 
valuable  slow  freight  (secured  by  himself,  no  doubt)  had  to  lan- 
gish  unnumbered  hours  on  side  tracks  for  no  other  purpose  than 
to  let  "a  cheese  and  a  side  of  beef  rush  by." 

New  Express  Locomotive  for  the  L.  &  N.-W. 

The  London  &  Xorth-Western  Railroad,  under  the  sway  of  Mr. 
F.  W.  Webb,  vvas  the  home,  if  not  the  cradle,  of  the  compound  loco- 
motive. But  now  all  is  changed.  His  successor.  Mr.  George  Whale, 
now  Chief  Mechanical  Engineer,  has  quickly  swung  the  pendulum 
the  other  way.  Compounds  are  being  scrapped  by  the  score,  and, 
in  the  case  of  some  mineral  engines,  have  been  converted  to  simple 
locomotives. 

On  taking  office  Mr.  Whale  promptly  produced  express  locomo- 
tives of  the  4-4-0  type,  simple  in  steam  expansion  and  of  a  simple, 
straight  design.  These  at  once  proved  themselves  a  great  success, 
and  have  been  and  are  being  multiplied  rapidly — to  the  greater  punc- 
tuality of  the  services  and  to  real  economy — since  they  are  begin- 
ning to  take  away  that  old  reproach  of  the  L.  &  N.-W..  that  all 
its  principal  trains  were  double-headed.  Mr.  ^\^lale  has  now  gone 
a  step  further  and  tackled  the  problem  of  the  northern  division  of 
the  main  line,  whereon  the  heavy  West  Coast  expresses  climb  over 
Shap  to  the  frontier  city  of  Carlisle.  This  section  of  141  miles 
between  Preston  and  Carlisle  is  almost  of  mountain  grade  in  char- 
acter.    Hitherto,  from  time  immemorial,  the  express  trains  in  both 


directions  hereon  have  been  piloted.  Mr.  Whale,  determining  to 
stop  this  wasteful  method,  has  designed  a  locomotive  of  the  4-6-0. 
or  10-wheel  type,  with  simple  19-in,  x  26-in.  cylinders,  moderate  driv- 
ing wheels,  and  a  large  boiler,  so  as  to  get  a  good  tractive  effort 
and  ample  staying  power.  The  first  of  this  class  has  been  under- 
going severe  tests  with  marked  success. 

Passes. 

Members  of  the  Cabinet,  Senators  and  members  of  the  House 
of  Representatives  do  not  take  kindly  to  the  manner  in  which  Sec- 
retary of  the  Navy  Bonaparte  announced  that  he  would  not  accept 
railroad  passes.  The  announcement  was  made  in  a  formal  manner 
at  the  Navy  Department,  as  if  it  were  a  radical  departure  for  a 
government  official  to  refuse  free  transportation  from  railroads.  It 
is  regarded  by  some  as  a  refiection  upon  government  officials  gener- 
ally. The  fact  is  that  in  recent  yeai-s  few  government  officials  have 
heen  accepting  railroad  transportation.  The  pass  evil  does  not 
exist  to  anything  like  the  extent  the  public  at  large  believes.  Mem- 
bers of  the  Cabinet  rarely  accept  transportation,  even  when  it  is 
proffered  by  railroad  companies. — Teic  York  Globe. 

Sioux  City.  Iowa.  July  23. — Shippers  and  business  men  who 
declined  to  go  to  Washington  last  spring  and  testify  for  the  rail- 
roads in  the  congressional  hearing  on  railroad  rates  are  now  being 
punished.  A  general  wail  is  arising  from  Missouri  valley  points 
that  all  transportation  "courtesies"  have  been  cut  off  from  those 
who  did  not  manifest  satisfactory  interest  in  the  welfare  of  the 
railroads.  Until  two  months  ago  railroads  were  unusually  liberal. 
Passes  were  obtained  by  all  shippers  of  consequence  and  others  in- 
fluential in  their  communities,  many  being  issued  through  the  legal 
departments.  But  now  those  who  openly  favored  railroad  legisla- 
tion or  took  a  neutral  stand  have  received  requests  to  return  an- 
nuals, if  they  possessed  them,  or  have  received  curt  refusals  to  issue 
transportation. — Press  Despatcli.  « 

The  Hall  Road  Collision. 

In  the  accident  at  this  place  on  the  Liverpool-Southport  branch 
of  the  Lancashire  &  Y'orkshire  July  27  (reported  in  General  News 
Section.  Aug.  4.  page  35).  20  persons  were  killed  and  three  Injured. 
The  6.30  p.m.  express  from  Liverpool  to  Southport.  after  passing 
through  Hall  Road  Station,  was,  owing  to  an  error  on  the  part 
of  the  signalman,  diverted  on  to  a  siding  in  which  stood  a  train 
of  five  empty  cars.  The  bodies  of  the  last  car  of  the  standing  train, 
and  the  front  car  of  the  express  were  completely  demolished.  The 
trucks  of  the  leading  (motor)  car  of  the  express  were  driven  under 
the  frames  of  the  rear  (motor)  car  of  the  standing  train,  and  the 
trucks  of  this  car  were,  in  their  turn,  forced  beneath  the  next  car 
of  the  same  train.  The  rolling  stock  of  both  trains  was,  apart  from 
the  leading  car  of  the  e.xpress  and  the  last  car  of  the  standing  train, 
practically  intact. 

The  confession  of  Signalman  Boote  removes  any  doubt  as  to  the 
cause  of  the  accident.  Immediately  before  the  passing  of  the  ex- 
press, an  empty  train  had  been  run  on  to  the  middle  siding.  Through 
forgetfulness,  the  signalman  omitted  to  reset  the  switch  for  the 
main  track.  The  station  is  controlled  by  two  home  and  two  distant 
signals,  worked  by  levers  numbered  consecutively  from  37  to  40, 
and  the  lever  giving  admittance  from  the  main  line  to  the  middle 
siding  is  numbered  23.  On  the  approach  of  the  express,  the  signal- 
man lowered  the  outer  home  signal,  but  found  the  inner  home  signal 
(lever  37)  immovable,  owing  to  its  being  interlocked  with  the  siding 
lever.  Forgetting  that  the  latter  (lever  23)  was  still  in  position 
to  admit  an  incoming  train  to  the  siding,  he  came  to  the  conclusion 
that  lever  37  was  out  of  order,  and  signalled  with  a  green  flag  for 
the  train  to  come  on,  thus  bringing  about  the  collision.  Boote  had 
been  a  signalman  18  months  and  an  employee  of  the  company  17 
years. 

English   Motor  Omnibuses. 

On  July  28th  the  North  Eastern  Railway  bill  authorizing, 
among  other  things,  running  powers  for  motor  omnibuses,  coaches, 
etc.,  for  the  conveyance  of  passengers,  luggage,  parcels,  merchandise 
and  goods,  and  providing  that  the  local  authority  may  from  time 
to  time  prescribe  the  route  to  be  taken,  was  passed  by  the  Select 
Committee  of  the  House  of  Lords  for  third  reading.  Sir  George 
Gibb,  General  Manager,  showed  that  there  was  a  considerable  de- 
mand for  the  proposed  service. 

Atmosphere  Damaged  by  Bill  Gates. 
Engineer  William  H.  Gates  tore  some  holes  in  the  atmosphere 
as  he  neared  Fort  Wayne  yesterday,  hauling  No.  28,  the  Penn- 
sylvania Special  eastbound.  This  train  has  had  a  wonderful  record 
between  Chicago  and  Fort  Wayne.  It  has  come  into  the  station 
here  one  or  two  minutes  ahead  of  time  each  day  without  exception 
since  it  was  put  on  the  road  nearly  two. months  ago.  Gates  is  not 
the  man  to  let  such  a  record  as  this  spoil  on  his  hands.  At  Larwill, 
only  28  miles  from  Fort  Wayne,  circumstances  over  which  the  engi- 
neer had  no  control,  caused  the  train  to  be  four  minutes  behind 
its  schedule.  This  with  a  schedule  of  60  miles  an  hour  and  so  short 
a  distance  to  run.  might  seem  hopeless,  but  Gates  "turned  her  loose" 
and  the  28  miles  were  covered  in  23  minutes,  and  the  Pennsylvania 
Special  hit  the  Calhoun  street  crossing  exactly  two  minutes  ahead 
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o(  time.  From  CU  tower,  west  of  Larwill,  to  Coesse,  5.2  miles,  the 
time  was  tliree  minutes.  When  asl^ed  about  his  fast  run,  Mr.  Gates' 
reply  was  charaeterisUc.  "Well,  I  came  in  on  time,  didn't  I?  That's 
all  I'm  there  for.  I'm  not  looking  for  any  records.  Couldn't  tell 
you  anything  about  it,  anyhow,  because  I  lost  my  watch  in  Chicago." 
— Fort  Wayr>e  Journal.  July  i!7. 

Increase  of  Wages  on  the  Burlington. 

The  locomotive  firemen  of  the  Burlington  road  have  received  an 
increase  in  wages,  and.  according  to  the  Dubuque  Journal,  the  rates 
are  now  the  best  in  the  United  Stales.  Following  the  meeting  with 
the  officers  of  the  road  at  which  the  increase  was  granted,  the  Chair- 
man of  the  Firemen's  Brotherhood  received  from  his  fellow  rnem- 
bers  the  present  of  a  diamond  shirt  stud.  The  schedule  as  pub- 
lished by  the  Dubuque  Journal  is  as  follows:     . 

The  scale  of  wages  on  the  Class  A  engines  was  increased  from 
12.40  to  $2.60  per  hundred  miles;  Class  K-3  and  K-7  engines  from 
?2.S0  to  $2.95  per  hundred  miles.  All  group  four  freight  engines 
when  run  in  the  passenger  service  have  been  increased  from  $2.55 
to  $2.75  per  hundred  miles.  Watching  engines  will  pay  $2.40  for 
10  hours'  work  instead  of  $1.55. 

Firemen  running  on  construction  trains  instead  of  receiving 
$2.40  a  day  regardless  of  class  of  engines,  will  receive  pay  according 
to  the  class  of  engine  on  which  they  run.  Group  one  will  pay  $2.40 
a  day,  group  two  $2.60,  group  three  $2.75,  and  group  four  $3.05. 
When  more  than  a  hundred  miles  is  made  in  a  day  freight  rates 
will  be  paid. 

A  new  rate  when  operating  unloading  machines  of  30  cents  an 
hour  was  established;  also  a  rate  of  21  cents  instead  of  20  cents 
an  hour  for  running  on  the  large  class  switch  engines.  A  new  rule 
for  helper  service  is  established  in  which  firemen  on  helper  engines 
shall  be  paid  according  to  rate  and  classification  on  the  basis  of  a 
12  hour  day. 

Manufacturing  and  Business. 

The  Lackawanna  Bridge  Co.,  of  Scranton,  Pa.,  capital  $200,000, 
has  been  chartered  in  Pennsylvania.  W.  L.  Connell,  of  Scranton.  is 
president. 

Mr.  W.  V.  Kelley  has  been  elected  President  of  the  American 
Steel  Foundries,  succeeding  General  Charles  Miller,  who  continues 
Chairman  of  the  Board  of  Directors. 

Jlr.  Charles  Parsons,  of  Chicago,  well  known  in  the  pneumatic 
tool  business,  is  now  associated  with  the  Independent  Pneumatic 
Tool  Co.,  and  will  travel  out  of  Chicago. 

The  Watson-Stillman  Co.,  New  York,  state  that  they  are  now 
making  upwards  of  300  different  styles  of  hydraulic  jacks,  the  cylin- 
ders and  rams  of  which  are  all  made  from  solid  forgings. 

The  Sullivan  Machinery  Co..  Chicago,  has  recently  shipped  to 
the  Isthmian  Canal  Commission  at  Colon,  Canal  Zone,  Panama,  25 
3'-s-in.  rock  drills  fitted  with  the  new  Sullivan  tappet  valve. 

The  M.  Mitshkun  Co.,  Detroit,  Mich.,  have  just  completed  a  com- 
bination car  for  the  New  Orleans,  Natalbany  &  Natchez  R.  R.  It 
has  three  compartments,  one  for  baggage,  one  for  colored  people  and 
one  for  white  people. 

The  Morse  Chain  Company,  Trumansburg.  N.  Y.,  is  now  build- 
ing at  Ithaca,  N.  Y.,  a  plant  of  about  five  times  the  present  capacity. 
The  plant  was  originally  started  in  1.S9.S,  to  make  bicycle  chains.  In 
1901  it  brought  out  the  present  high  speed  silent  running  chain,  and 
since  that  time  has  had  a  rapidly  growing  business.  In  the  line  of 
power  transmission  The  Morse  Company  has  in  service  chains  trans- 
mitting over  75,000  h.p..  and  is  furnishing  drives  up  to  500  h.p.  for 
a  single  transmission.  F.  L.  Morse  is  Treasurer  and  General 
Manager. 

Iron  and  Steel. 

The  Pennsylvania  Steel  Co.  has  been  awarded  the  contract  for 
the  superstructure  of  the  new  Manhattan  bridge  over  the  East  river, 
which  calls  for  about  43,000  tons  of  steel. 

The  Harriman  Lines  have  ordered  10,000  tons  of  rails  from  the 
Carnegie  Steel  Co.  in  addition  to  the  16.000  tons  recently  bought  in 
Colorado.  Other  large  inquiries  for  rails  are  in  the  market  for  both 
1905  and  1906  delivery,  aggregating  about  200,000  tons.  The  Tide- 
water Railroad,  which  recently  inquired  for  20.000  tons  of  rails,  is, 
about  to  buy  500  tons. 


the  last  named  road  went  into  the  hands  of  a  receiver  in  1893,  Mr. 
Prescott  was  appointed  Receiver  of  the  Western  division. 

— Mr.  W.  S.  Wilson,  President  of  the  Philadelphia,  Germantown 
&  Norristown,  died  on  August  3.  Mr.  Wilson  was  born  In  1825  and 
has  spent  most  of  his  life  in  railroad  work.  In  1853  he  was  made 
Superintendent  of  the  Chester  Valley,  and  in  1858  Secretary  and 
Treasurer  of  the  Philadelphia,  Germantown  &  Norristown,  later  ■ 
becoming  Superintendent  of  that  railroad.  In  1870  he  was  appointed 
Purchasing  Agent  of  the  Philadelphia  &  Reading,  holding  that  posi- 
tion for  15  years. 

— Mr.  H.  P.  Meredith,  who  has  been  appointed  Assistant  Engi- 
neer of  Motive  Power  of  the  Pennsylvania  at  Altoona,  began  rail- 
road service  on  that  road  in  1897  as  an  apprentice  in  the  Sunbury 
shops.  He  completed  his  course  as  an  apprentice  in  July,  1901.  and 
in  the  latter  part  of  that  year  inspected  locomotives  being  built  for 
the  Pennsylvania  Company.  In  January,  1902,  he  became  Motive 
Power  Inspector  of  the  Buffalo  &  Allegheny  Valley  division,  and  a 
year  later  was  appointed  Assistant  Master  Mechanic  at  Altoona,  being 
promoted  to  his  present  position  on  July  1,  1905. 

— Mr.  Eliot  Sumner,  Assistant  Engineer  of  Motive  Power  of 
the  United  Railroads  of  New  Jersey  division  of  the  Pennsylvania, 
at  Jersey  City,  began  railroad  service  as  a  special  apprentice  in 
the  Altoona  shops  in  September,  1896.  He  was  made  inspector  of 
the  West  Philadelphia  shops  on  Feb.  1,  1901,  and  Assistant  Master 
Mechanic  of  the  Renovo  shops  in  October  of  that  year.  In  Decem- 
ber, 1902,  he  was  appointed  Assistant  Engineer  of  Motive  Power  of 
the  Buffalo  &  Allegheny  Valley  division,  at  Buffalo,  and  in  Novem- 
ber of  the  next  year.  Assistant  to  the  General  Superintendent  of 
Motive  Power  at  Altoona,  where  he  remained  until  appointed  to  his 
present  position. 

— Mr.  George  P.  Smith,  who  has  been  appointed  Chief  Engineer 
of  the  Lake  Erie  &  Western  and  the  Indiana,  Illinois  &  Iowa,  with 
headquarters  at  Indianapolis,  Ind.,  was  born  March  7,  1859,  at  South 
Deerfield,  Mass.  He  graduated  from  the  Institute  of  Technology 
at  Worcester.  Mass.,  in  1885,  and  entered  railroad  service  in  188G 
with  the  Burlington  &  Missouri  River  as  draughtsman  in  a  locating 
party.  In  April.  1887,  he  went  to  the  Boston  &  Maine,  where  he 
remained  nine  years.  He  then  entered  private  business  as  draughts- 
man, returning  to  railroad  service  in  1897  as  Chief  Engineer  on  the 
St.  Joseph  &  Grand  Island.  He  held  this  position  until  October, 
1900,  when  he  went  to  the  Lake  Shore  &  Michigan  Southern  as 
Principal  Assistant  Engineer.  In  April,  1902,  he  was  promoted  to 
be  Engineer  of  Maintenance  of  Way  on  the  Indiana,  Illinois  &  Iowa, 
which  position  he  held  until  appointed  to  his  present  post. 

— Mr.  B.  B.  Kelliher,  who  has  been  appointed  Chief  Engineer 
of  the  Grand  Trunk  Pacific,  with  ofiice  at  Montreal,  Que.,  was  born 
in  Ireland,  Dec.  26,  1862.  He  attended  Dublin  University  and  then 
served  as  apprentice  to  a  civil  engineer  in  Dublin.  His  principal 
work  in  Ireland  consisted  of  surveys  for  the  Mitchelstown  &  Fermoy 
and  the  Galway  &  Clifton  railroads  and  improvements  of  the  Barrow 
river.  In  1886  he  came  to  the  United  States  and  entered  the  em- 
ploy of  the  Union  Pacific.  He  remained  with  that  company  for  four 
years  and  then  went  to  the  Northern  Pacific  as  Assistant  Engineer, 
remaining  with  that  company  until  1896,  the  greater  part  of  the 
time  being  in  charge  of  the  Cascade  and  Pacific  divisions.  He  then 
went  to  the  Anaconda  Copper  Company's  mines  in  Butte.  Mont.,  as 
Mining  Engineer,  and  in  1897  went  to  the  Oregon  Short  Line,  where 
he  remained  until  1903  as  Division  Engineer,  when  he  resigned  to 
become  Resident  Engineer,  in  charge  of  location,  on  the  Denver, 
Northwestern  &  Pacific.  He  went  to  the  Grand  Trunk  Pacific  in 
January,  1904.  He  was  soon  made  Division  Engineer  at  Winnipeg. 
where  he  remained  until  appointed  to  his  present  position. 


ELECTIONS  AND   APPOINTMENTS. 


PERSONAL. 


— Mr.  H.  B.  Hunt,  who  recently  resigned  as  Assistant  Mechan- 
ical Superintendent  of  the  Erie,  has  become  General  Inspector  with 
the  American  Locomotive  Co.,  with  office  at  Schenectady,  N.  Y. 

—Mr.  C.  H.  Prescott  died  in  Portland,  Ore.,  on  August  7.  Mr. 
Prescott  was  born  in  1839  and  since  1869  has  filled  various  rail- 
road offices,  having  been  Auditor  and  Cashier  of  the  Missouri  River. 
Fort  Scott  &  Gulf;  Manager  of  the  Oregon  Railroad  &  Navigation 
Company,  and  Second  Vice-President  of  the  Northern  Pacific.     When 


Baltimore  tt  Ohio. — W.  C.  Barrett,  Assistant  Engineer  of  the  Mononga- 
hela  division,  has  been  transferred  to  the  same  position  on  the 
Newark  division,  with  headquarters  at  Newark,  Ohio.  F.  H. 
Koppes,  assistant  on  the  engineering  corps  of  the  Pittsburg  divi- 
sion, succeeds  Mr.  Barrett,  with  headquarters  at  Grafton.  W.  Va. 

Boston  it  Maine. — S.  R.  Arey.  General  Foreman  of  the  Salem  shops, 
has  resigned,  effective  September  1. 

Central  Vermont.— Robert  F.  Burnap  has  been  appointed  General 
Freight  Agent,  with  headquarters  at  St.  Albans,  Vt.,  succeeding 
J.  E.  Dalrymple,  resigned. 

Chicufjo  ct  'Kortn-Western.—'E.  E.  Betts  is  now  Car  Service  .^gent.  He 
succeeded  W.  P.  Marsh. 

Chicago  Great  Western. — W.  E.  Pinckney  has  been  appointed  Gen- 
eral Freight  Agent,  succeeding  S.  E.  Stohr,  resigned. 

Chicago,  Milwaukee  d-  St.  Paul— J.  R.  Bryce  has  been  appointed 
Freight  Auditor,  succeeding  F.  B.  Warner,  resigned. 

Chicago,  Rock  Island  .(■  Pacific. — C.  W.  Jones  has  been  appointed 
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Superintendent  of  the  Iowa  division,  succeeding  J.  B.  Smalley, 
transferred. 

F.  T.  Dolan  has  been  appointed  General  Superintendent  of 
the  Southwestern  District,  with  headquarters  at  Topeka,  Kan., 
succeeding  J.   0.  Croclvett,  resigned. 

Cincinnati,  Hamilton  A  Dayton.— 3.  \V.  Connaty,  Master  Mechanic 
at  Indianapolis,  has  resigned.  E.  E.  Chrysler  succeeds  Mr. 
Connaty. 

Columbia  liiver  »G  Northern. — Marcus  Talbot,  Assistant  General 
Agent  of  the  Pacific  Coast  Steamship  Co.,  has  been  appointed 
Vice-President  and  General  Manager  of  the  C.  R.  &  N.,  succeed- 
ing H.  C.  Campbell. 

Detroit.  Toledo  d  Ironton.—W.  L.  Greenhalgh,  formerly  Auditor  and 
Assistant  Treasurer  of  the  Ann  Arbor,  has  been  appointed  As- 
sistant Treasurer,  with  headquarters  at  Toledo. 

Grand  Trunk. — John  Pullen  has  been  appointed  Assistant  Freight 
TraflSc  Manager,  with  headquarters  at  Montreal.  J.  E.  Dal- 
rymple,  General  Traffic  Agent  of  the  Central  Vermont,  has  been 
appointed  General  Freight  Agent  of  the  G.  T.,  with  headquarters 
at  Montreal. 

Hocking  Valley. — C.  A.  Seydam.  Paymaster,  has  resigned  to  become 
Secretary  and  Treasurer  of  the  Sunday  Creek  Coal  Co.  John 
M.  McFadden  succeeds  Mr.  Seydam. 

International  d-  Great  Northern. — George  D.  Hunter.  City  Passenger 
and  Ticket  Agent,  has  been  appointed  Assistant  General  Passen- 
ger Agent,  with  office  at  Palestine,  Tex. 

Minneapolis  li  St.  Louis. — John  I.  Dille,  Assistant  General  Counsel 
of  the  Chicago.  Rock  Island  &  Pacific,  has  been  appointed  Gen- 
eral Attorney  for  the  Minneapolis  &  St.  Louis  and  the  Iowa  Cen- 
tral, succeeding  A.  E.  Clarke. 

Minneapolis.  St.  Paul  <f  Sault  Ste.  Marie. — Edmund  Pennington,  Sec- 
ond Vice-President,  has  been  elected  First  Vice-President,  suc- 
ceeding John  Martin,  deceased.  W.  L.  Martin,  Freight  Traffic 
Manager,  has  been  elected  a  Director  and  Second  Vice-President. 

Missi.isippi  Valley  d-  Gulf. — W.  I.  Allen  has  been  elected  President; 
Theodore  Rockenfeller,  Vice-President,  and  E.  L.  Cochanour,  Sec- 
retary and  Treasurer  of  this  new  road. 

Missouri  Pacific. — Captain  Wilkie  Woodard  has  been  appointed  Chief 
Assistant  Construction  Engineer. 

New  York  State  Railroad  Commission. — John  S.  Kennedy,  of  Corn- 
ing, has  been  appointed  Secretary  of  the  commission. 

Northern  Pacific. — James  N.  Hill  has  been  elected  Vice-President, 
succeeding  Daniel  S.  Lamont..  deceased. 

Pullman  Company. — E.  G.  Kirk  has  been  appointed  District  Superin- 
tendent at  Buffalo,  succeeding  J.  K.  Bennett,  deceased.  Mr.  Kirk 
formerly  was  assistant  to  Mr.  Bennett. 

St.  Louis.  Iron  Moimtain  d-  Southern. — Hugh  Wilson  has  been  ap- 
pointed Superintendent  of  the  White  River  division,  with  head- 
quarters at  Aurora,  Mo.,  succeeding  0.  M.  Sewell,  resigned. 

San  Pedro,  Los  Angeles  d  Salt  Lake.— A.  Waldbauer,  formerly  City 
Passenger  Agent  in  New  York  for  the  Grand  Trunk,  has  been 
appointed  Traveling  Freight  and  Passenger  Agent,  with  head- 
quarters in  New  York. 

» 

Southern  Pacific. — C.  C.  Mallard,  Assistant  Superintendent  of  the 
Louisiana  Western  division,  with  headquarters  at  Lafayette,  La., 
has  resigned.  G.  C.  Scarlett  Chief  Dispatcher,  succeeds  Mr. 
Mallard. 

Thomas  .4hern,  Roadmaster  of  the  Oakland  division,  has 
been  appointed  .\ssistant  to  the  District  Engineer  of  Maintenance 
of  Way  at  San  Francisco.  He  will  act  as  General  Track  Superin- 
tendent and  have  supervision  of  important  track  improvements, 
betterments  and  additions. 

Wabash.— T.  J.  Tobin.  Assistant  Auditor,  has  been  appointed  Audi- 
tor, with  headquarters  at  St.  Louis,  Mo.,  succeeding  D.  B.  How- 
ard, resigned  on  account  of  ill  health. 


The  Lehigh  d  Neic  England  has  ordered  three  simple  consolida- 
tion (2-S-O)  locomotives  from  the  Baldwin  Locomotive  Works,  for 
August  delivery.  These  locomotives  will  weigh  70  tons,  with  60 
tons  on  the  drivers;  cylinders,  20  in.  x  24  in.;  diameter  of  drivers, 
50  in.;  straight  boiler,  with  a  working  steam  pressure  of  200  lbs.; 
248  tubes,  2  in.  in  diameter  and  13  ft.  i^.^j  in.  long;  firebox,  96  in.  x 
66  in.;  grate  area,  44  sq.  ft.;  tank  capacity,  4,000  gallons,  and  coal 
capacity,  10  tons.  The  special  equipment  includes:  Westinghouse 
air-brakes,  Gould  couplers,  Star  headlights,  Ohio  injectors,  Brady 
journal  bearings,  Crosby  safety  valves  and  steam  gages,  Leach  sand- 
ing devices,  Nathan  sight-feed  lubricators  and  Baldwin  springs  and 
v/heel  centers. 

The  Norfolk  d  Western  has  ordered  five  simple  Pacific  (4-0-2) 
locomotives  from  the  American  Locomotive  Co.  These  locomotives 
will  weigh  194,000  lbs.,  with  126,000  lbs.  on  the  drivers:  cylinders, 
20  in.  X  28  in.;  diameter  of  drivers,  68  in.;  radial  stay  wagon  top 
boiler,  with  a  working  steam  pressure  of  200  lbs.;  heating  surface, 
3,474  sq.  ft.;  280  charcoal  iron  tubes,  2Vi  in.  in  diameter  and  20  ft. 
1  in.  long;  firebox,  8  ft.  3  in.  long  and  5  ft.  4%  in.  wide;  grate  area, 
4.'i  sq.  ft.;  tank  capacity,  6,000  gallons,  and  coal  capacity,  10  tons. 
The  special  equipment  includes:  Westinghouse  air-brakes,  Pyle-Na- 
tional  electric  headlights.  Monitor  injectors,  U.  S.  metallic  piston 
and  valve  rod  packings,  Ashton  safety  valves.  Leach  sanding  de- 
vices, Nathan  sight-feed  lubricators.  Railway  Steel  Spring  Co.'s 
springs,  Ashton  steam  gages  and  Latrobe  driving  and  truck  wheel 
tires. 

The  Lehigh  Valley  has  ordered  four  simple  eight-wheel  switch- 
ing (0-S-O)  locomotives  from  the  Baldwin  Locomotive  Works.  These 
locomotives  will  weigh  172,000  lbs.;  cylinders,  21  in.  x  28  in.;  diam- 
eter of  drivers,  So^o  in.;  straight  boiler,  with  a  working  steam  pres- 
sure of  200  lbs.;  beating  surface,  2.248  sq.  ft.;  274  charcoal  iron 
tubes,  2  in.  in  diameter  and  14  ft.  5\2  in.  long;  wide  carbon  steel  fire- 
box, 1141.;  in.  X  96  in.;  grate  area,  76.3  sq.  ft.;  tank  capacity,  6,000 
gallons,  and  coal  capacity,  eight  tons.  The  special  equipment  in- 
cludes: Westinghouse  air-brakes.  Snow  bell  ringers,  Diamond  spe- 
cial brake-beams.  Tower  couplers.  Glazier  headlights,  Hancock  in- 
jectors, Magnus  Metal  Co.'s  journal  bearings,  U.  S.  metallic  piston 
and  valve  rod  packings.  Consolidated  safety  valves.  Leach  .sanding 
devices,  Detroit  sight-feed  lubricators,  Ludlum  springs,  Ashcroft 
steam  gages  and  Latrobe  driving  wheel  tires. 

The  Newton  d  Northwestern  has  ordered  one  simple  eight-wheel 
(4-4-0)  locomotive  and  one  simple  10-wheel  (4-6-0)  locomotive  from 
the  American  Locomotive  Co.  The  eight-wheel  locomotive  will  weigh 
43  tons,  with  271-2  tons  on  the  drivers;  cylinders,  17  in.  x  24  in.; 
diameter  of  drivers,  62  in.;  wagon  top  boiler,  with  a  working  steam 
pressure  of  160  lbs.;  heating  surface,  1.232  sq.  ft.;  186  tubes;  fire- 
box, 72  in.  X  34  in.;  grate  area,  17  sq.  ft.;  tank  capacity,  3,500  gal- 
lons, and  coal  capacity,  eight  tons.  The  10-wheel  locomotive  will 
weigh  55  tons,  with  44  tons  on  the  drivers;  cylinders,  18  in.  x  24  in.; 
diameter  of  drivers,  50  in.;  wagon  top  boiler,  with  a  working  steam 
pressure  of  160  lbs.;  heating  surface,  1,500  sq.  ft.;  218  tubes;  fire- 
box, 96  in.  X  34ii  in.;  grate  area,  23  sq.  ft.;  tank  capacity,  4,000 
gallons,  and  coal  capacity,  eight  tons.  The  special  equipment  for 
both  includes  Westinghouse  air-brakes. 


LOCOMOTIVE  BUILDING. 


The  Pittsburg,  Cincinnati,  Chicago  d  St.  Louis  is  in  the  market 
for  some  consolidation  locomotives. 

The  Kansas  City  Southern  has  ordered  12  freight  and  eight 
switching  locomotives  from  the  American  Locomotive  Co. 

The  New  York  Central  d  Hudson  River  has  ord.ered  35  electric 
locomotives  from  the  Genera!  Electric  Co.  and  the  American  Loco- 
motive Co.  jointly. 


CAR   BUILDING. 


The  Erie  is  in  the  market  for  500  box  cars. 

The  Southern  is  in  the  market  for  300  dump  cars. 

The  Georgia  Central  has  asked  bids  on  500  box  cars. 

The  Dominion  Coal  Company  has  ordered  150  steel  coal  cars. 

The  Texas  Central  has  ordered  two  passenger  cars  from  F.  M. 
Hicks  &  Co. 

The  Cuba  Company  has  ordered  300  flat  cars  from  the  Middle- 
town  Car  Works. 

The  Alabama  d  Vicksburg  has  ordered  60  ballast  cars  from  the 
Rodger  Ballast  Car  Co. 

The  Great  Northern  is  reported  to  have  ordered  one  sleeping 
car  from  the  Pullman  Co. 

The  Seaboard  Air  Line  is  In  the  market  for  500  plain  box  cars 
and  500  ventilated  box  cars. 

The  Muncie  d  Portland  Traction  Company,  of  Portland,   Ind., 
is  in  the  market  for  10  passenger  cars. 

An  Argentine  Railroad  has  ordered  from  the  Middletown  Car 
Works  10  steel  underframe  ballast  cars. 

The  Spokane  d  International  has  ordered  102  freight  cars  for 
construction  work  from  Haskell  &  Barker. 

The  United  Railways  of  Havana  is  in  the  market  for  325  freight 
cars.     G.  Amsinck,  of  New  York,  Is  the  agent. 
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The  New  York  Central  d  Hudson  River  has  ordered  175  electric 
steel  cars  from  the  American  Car  &  Foundry  Co. 

TJie  Panama  is  reported  to  have  ordered  600  box  cars  of  SO, 000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co. 

The  Georgia,  Florida  &  Alabama  is  in  the  market  for  40  flat 
cars  and  50  box  cars.     These  cars  are  to  be  of  wood. 

The  Kansas  City  Southern  is  in  the  market  for  600  box  cars  of 
80,000  lbs.  capacity  and  100  stock  cars  of  60,000  lbs.  capacity. 

Tfte  Lake  Shore  c£  Michigan  Southern  is  reported  to  have  ordered 
three  combination  coach  and  dining  cars  from  Barney  &  Smith. 

The  Carnegie  Steel  Company  has  ordered  100  Summers  dump 
cars  from  the  American  Car  &  Foundry  Co.  Barber  trucks  will  be 
used. 

The  Kipe  Bay  Company,  Cuba,  has  ordered  150  20-ton  sugar 
cane  cars  from  the  Middletown  Car  Works.  The  order  came  through 
Hugh  Kelly  &  Co. 

The  DeQueen  d  Eastern  has  ordered  IS  logging  flat  cars  of  60,000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co.  These  cars  will 
be  40  ft.  long  and  9  ft.  wide,  outside  measurements.  The  special 
equipment  includes;     Damascus  brake-beams  and  Tower  couplers. 

The  Deepwater  By.  has  ordered  110  box  cars  of  80,000  lbs.  ca- 
pacity from  the  Western  Steel  Car  &  Foundry  Co.  The  special  equip- 
ment includes:  Bettendorf  bolsters.  Major  couplers,  Westinghouse 
draft  rigging,  McCord  journal  boxes,  Murphy  roofs  and  Griffin  wheels. 

The  Richmond,  Fredericksburg  d  Potomac  has  ordered  four  60- 
ft.  baggage  and  express  cars  from  the  American  Car  &  Foundry  Co. 
for  December  delivery.  The  special  equipment  includes:  Westing- 
house  air-brakes.  Gold  steam  heating  system  and  Pintsch  gas  light. 

The  Missouri,  Oklahoma  <£  Gulf  has  ordered  10  box  cars  of  80,000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co.  for  October 
delivery.  The  inside  dimensions  of  these  cars  will  be  36  ft.  long, 
8  ft.  6  in.  wide  and  8  ft.  high.  Special  equipment  consists  of  Dia- 
mond brake-beams.  Miner  draft  rigging  and  Chicago  roofs. 

The  Boston  d  Maine  has  ordered  40  American  R.  R.  Associa- 
tion standard  box  cars  of  60,000  lbs.  capacity  from  the  Laconia  Car 
Co.  The  special  equipment  includes:  Simplex  bolsters.  Westing- 
house  air-brakes,  Gould  couplers.  Miner  draft  rigging,  Sherwin-Will- 
iams paint.  Murphy  roofs.  Fox  pressed  steel  trucks  and  Laconia 
wheels. 

The  Central  of  New  Jersey  has  ordered  100  refrigerator  cars 
of  60,000  lbs.  capacity  from  the  Standard  Steel  Car  Co.,  for  imme- 
diate delivery.  These  cars  will  weigh  45,000  lbs.,  and  measure  36 
ft.  long,  8  ft.  4  in.  wide  and  7  ft.  5%  in.  high,  all  inside  measure- 
ments. The  special  equipments  include:  Westinghouse  air-brakes, 
Kelso  couplers.  Miner  draft  rigging  and  Hutchins  roofs. 

The  Chesapeake  d  Ohio,  as  reported  in  our  issue  of  August  11, 
has  ordered  500  box  cars  of  80,000  lbs.  capacity  from  the  American 
Car  &  Foundry  Co.  These  cars  will  weigh  36,000  lbs.,  and  measure 
36  ft.  long,  8  ft.  6  in.  wide  and  8  ft.  high,  all  inside  measurements. 
The  special  equipment  includes:  Monarch  brake-beams,  Westing- 
house air-brakes.  Miner  tandem  draft  rigging  and  Murphy  roofs. 

The  Lehigh  Valley  has  ordered  100  refrigerator  cars  of  50,000 
lbs.  capacity  from  the  Standard  Steel  Car  Co.  These  cars  will  weigh 
about  45,000  lbs.,  and  measure  36  ft.  long,  8  ft.  4  in.  wide  and  7  ft. 
5%  in.  high,  all  inside  measurements.  The  special  equipment  in- 
cludes: American  Steel  Foundries  bolsters.  Standard  Steel  Car  Co.'s 
brake-beams,  Westinghouse  air-brakes,  Kelso  couplers.  Miner  draft 
rigging,  Hutchins  roofs  and  Diamond  arch-bar  trucks. 

The  Atlantic  Coast  Line  has  ordered  75  self-clearing  hopper 
bottom  drop  covered  gondola  cars  of  80,000  lbs.  capacity  from  the 
Middletown  Car  Co.  These  cars  will  weigh  45,000  lbs.,  and  measure 
32  ft.  2  in.  long  and  9  ft.  y^  in.  wide.  The  special  equipment  in- 
cludes: American  Steel  Foundries  bolsters,  Atlantic  Coast  line 
standard  brake-beams,  Christie  bi-ake-shoes,  Westinghouse  air-brakes 
and  draft  rigging,  Tower  couplers  and  Harrison  dust  guards. 

The  Harriman  Lines,  as  reported  in  our  issue  of  August  11, 
have  ordered  1,250  box  and  300  stock  cars  for  the  Southern  Pacific, 
1,100  box  cars  for  the  Union  Pacific,  200  box  and  100  stock  cars  for 
the  Oregon  R.  R.  &  Navigation  Co.  from  the  Western  Steel  Car 
&  Foundry  Co.;  1,000  box  and  100  flat  cars  for  the  Southern  Pacific, 
500  box  cars  for  the  Union  Pacific,  and  100  flat  cars  for  the  Oregon 
R.  R.  &  Navigation  Co.  from  the  American  Car  &  Foundry  Co.; 
300  gondola  cars  for  the  Oregon  Short  Line  and  250  gondola  cars 
for  the  Union  Pacific  from  the  American  Car  &  Foundry  Co.  and 
the  Pressed  Steel  Car  Co.  All  box  cars  will  be  of  100,000  lbs.  capac- 
ity, will  weigh  40,339  lbs.,  and  measure  40  ft.  long,  8  ft.  6  in.  wide 
and  8  ft.  high,  all  inside  measurements.  All  gondola  cars  will  be 
of  100,000  lbs.  capacity,  weigh  40,170  lbs.,  and  measure  40  ft.  4  in. 
long,  9  ft.  5  in.  wide  and  4  ft.  6  in.  high,  all  inside  measurements. 


All  stock  cars  will  be  of  80,000  lbs.  capacity  and  measure  36  ft.  6  in. 
long,  8  ft.  5%  in.  wide  and  8  ft.  high,  all  inside  measurements.  All 
flat  cars  will  be  of  100,000  lbs.  capacity,  weigh  34,500  lbs.,  and 
measure  40  ft.  10  in.  long  and  9  ft.  %  in.  wide.  The 
special  equipment  for  all  includes:  Simplex  Railway  Appli- 
ance Co.'s  bolsters,  Damascus  brake-beams  for  box  and  stock 
cars,  Christie  brake-shoes.  New  York  air-brakes,  Hewitt  Manufactur- 
ing  Co.'s  brasses.  Climax  couplers,  Miner  tandem  draft  rigging, 
National  Malleable  Castings  Co.'s  journal  boxes  and  Railway  Steel 
Spring  Co.'s  springs  for  stock  and  flat  cars. 


BRIDGE  BUILDING. 


Bangor,  Me. — A  contract  has  been  given  by  the  Maine  Central  to 
the  American  Bridge  Co.  to  build  a  steel  bridge  over  the  Kendus- 
keag  river. 

Berwick,  Pa. — A  contract  has  been  given  to  M.  H.  Stebbins  at 
about  ?45,000  for  work  on  the  substructure  of  the  bridge  to  be  built 
between  this  place  and  Nescopeck. 

Bessie,  Okla.  T. — Bids  are  wanted  September  1  by  W.  B.  Thar- 
rington.  County  Clerk,  Cordell.  Okla.  T.,  for  building  a  steel  bridge 
100  ft.  long  over  the  Washita  river,  in  Washita  County. 

Elreno,  Okla.  T. — The  Chicago,  Rock  Island  &  Pacific  is  locat- 
ing the  site  for  a  new  iron  bridge  over  the  Canadian  river  near  this 
place. 

Kansas  City,  Mo. — 'An  officer  writes  that  work  has  been  post- 
poned on  the  proposed  steel  bridge  to  be  built  by  the  Chicago,  Rock 
Island  &  Pacific  over  the  Caw  river  at  Kansas  City  avenue  in  Ar- 
mourdaie. 

Maiden,  Va. — The  Chesapeake  &  Ohio,  it  is  reported,  will  build 
a  bridge  over  the  James  river  at  this  place. 

Mifflinville,  Pa. — Bids  will  soon  be  asked  for  building  the  new 
State  street  bridge  at  this  place,  to  cost  about  $45,000. 

Nashville,  Tenn. — A  bridge  will  be  built  over  the  Cumberland 
river  at  this  place.  Albert  B.  Tavel  is  Chairman  of  the  bridge 
committee. 

Neosho,  Mo. — Bids  are  wanted  September  4  by  John  M.  Sher- 
wood, Bridge  Commissioner,  for  putting  up  a  two-span  steel  bridge 
with  a  total  length  of  148  ft.  over  Indian  Creek  road,  in  Newton 
County. 

New  York,  N.  Y. — Bids  for  the  steel  work  of  the  Manhattan 
bridge  to  be  built  over  the  East  river  betweeen  the  boroughs  of 
Manhattan  and  Brooklyn,  were  opened  last  week  by  Commissioner 
of  Bridges  George  E.  Best.  The  bids  were  as  follows:  Pennsylvania 
Steel  Co.,  $7,284,739;  John  Pierce  Co.,  $7,486,491;  Milliken  Bros., 
$7,893,970;  R.  H.  Hood  Co.,  $7,956,712;  King  Bridge  Co.,  $9,312,940. 
The  contract,  which  calls  for  the  furnishing  and  placing  of  43,000 
tons  of  steel  has  been  let  to  the  Pennsylvania  Steel  Company.  The 
work  is  to  be  completed  by  January  1,  1909. 

Peoria,  III. — The  City  Council  has  decided  to  ask  competitive 
plans  for  a  low  level  bridge  over  the  Illinois  river  at  Bridge  street. 
The  bridge  will  be  built  of  steel  or  reinforced  concrete  and  will  be 
40  ft.  wide,  with  G-ft.  sidewalks  and  with  either  a  bascule,  trunnion 
or  lift  span.    D.  H.  Roberts  is  Assistant  City  Engineer, 

Provo,  Ark. — The  De  Queen  &  Eastern  Railroad,  which  is  build- 
ing a  road  between  this  place  and  Hot  Springs,  will  shortly  begin 
the  construction  of  a  large  bridge  over  the  Saline  river. 

Shamokin,  Pa. — A  bridge  is  proposed  to  be  built  over  Carbon 
Run  creek  in  Coal  township. 

Sherman,  Tex. — An  officer  writes  that  the  Houston  &  Texas 
Central  will  build,  with  its  own  forces,  the  following  steel  bridges 
at  an  aggregate  cost  of  $50,000.  between  the  towns  of  Palmer  and 
Trumbull  over  Red  Oak  creek,  100  ft.  long;  one  between  Howe  and 
Sherman  over  the  east  fork  of  Trinity  river;  one  over  Post  Oak 
creek  and  one  about  i29  ft.  long  over  Choctaw  creek. 

Stanislaus,  Cal. — Plans  are  being  made  by  County  Surveyor  A. 
L.  Finny  for  building  a  concrete  bridge  to  consist  of  two  arches 
each  100  ft.  long,  to  cost  about  $24,500,  for  which  bids  will  be  asked 
as  soon  as  plans  are  completed. 

Other  Structures. 

Bellefontaine.  Ohio. — The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  will,  it  is  said,  increase  the  size  of  its  shops  at  this  place. 

CoRBiN,  Ky. — The  Louisville  &  Nashville  will  spend  about  $200,- 
000  in  improving  its  facilities  at  this  place.  The  work  includes  the 
building  of  a  roundhouse  to  hold  28  locomotives. 

Crookston,  Minn. — The  Great  Northern  has  plans  ready  for  put- 
ting up  a  brick  and  stone  building.  32  x  92  ft.,  to  hold  its  division 
offices. 
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Harbisburg,  Pa. — The  Pennsylvania  has  secured  51  acres  of 
land  as  a  site  for  additions  to  its  shops  and  a  new  roundhouse,  for 
which  contracts  have  been  let  to  J.  N.  Bastress  &  Co.  and  H.  E. 
Aherns  &  Bro. 

Lexixgtox,  Ky. — The  Chesapeake  &  Ohio  and  the  Louisville  & 
Nashville,  it  is  said,  will  Jointly  build  a  union  passenger  station  to 
cost  ?20,000. 

Maricopa,  Ariz.— The  Southern  Pacific  is  having  plans  made  for 
putting  up  a  brick  station  to  cost  about  $50,000. 

Mi.Nuo  JixcTiox,  Ohio.— The  Cleveland  &  Pittsburg  is  planning 
to  spend  about  $25,000  in  improvements  to  include  a  roundhouse  to 
hold  4U  locomotives. 

New  Philadelphia,  Ohio.— A  contract  has  been  given  by  the 
Baltimore  &  Ohio  to  the  Pittsburg  Construction  Co.,  of  Pittsburg. 
Pa.,  for  building  a  brick  passenger  station  20  x  70  ft. 

Oklahoma  City,  Okla.  T.— The  Oklahoma  Terminal  Association 
has  been  formed  with  a  capital  of  $150,000  to  build  a  union  passen- 
ger station  to  be  used  by  all  the  roads  entering  the  city. 

OwENSBOKO,  Ky. — Tne  Louisville,  Henderson  &  St.  Louis,  the 
Illinois  Central  and  the  Louisville  u  Nashville  have  agreed  to  jointly 
build  a  brick  union  passenger  station. 

Palatka.  Fla. — The  Atlantic  Coast  Line  and  the  other  roads 
entering  this  city  will  enlarge  the  present  passenger  station  or  put 
up  a  new  union  station. 

RoAxoKE.  Va.— The  Norfolk  &  Western,  it  is  said,  will  increase 
its  shops  at  this  place  to  double  their  capacity. 

St.  Thomas,  Oxt. — The  Michigan  Central  is  to  spend  $100,000 
improving  its  shops  at  this  place. 

Turcot,  Que. — The  Grand  Trunk  is  putting  up  a  40-stall  round- 
house with  its  own  forces  at  this  place. 

Wi.xciiester,  Ky. — The  Louisville  &  Nashville  and  the  Chesa- 
peake &  Ohio,  it  is  said,  will  jointly  put  up  a  $16,000  union  passen- 
ger station   this  fall. 
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New  Incorporations,  Surveys,  Etc. 

Canadian  Pacific. — An  officer  writes,  in  connection  with  the 
extensions  of  present  lines,  that  a  contract  has  been  let  to  J.  D. 
McArthur.  of  Winnipeg,  for  the  extension  of  the  Teulon  branch 
10  miles  north  from  Teulon  tow^ards  Icelandic  river.  It  is  expected 
that  this  work  will  be  completed  within  two  or  three  months. 

Caxaxe.4,  Yaqui  River  &  Pacific. — The  concession  which  has 
been  granted  this  road  by  the  Mexican  Government,  has  been 
amended  so  as  to  authorize  the  building  of  a  number  of  branch  roads. 
The  most  important  branches  proposed  are  those  to  connect  with  the 
Sonora  branch  of  the  Southern  Pacific,  with  the  Mexican  Central  and 
with  the  Rio  Grande,  Sierra  Madre  &  Pacific.     (May  26.  p.  174.) 

Cjiic.ago  &  Ai  TON. — An  officer  writes  that  this  road  has  closed 
a  contract  for  the  grading  of  a  new  line  from  Springfield  to  Murray- 
ville.  The  line  will  be  known  as  the  "Air  Line"  and  will  extend  from 
the  junction  of  the  Wabash  at  lies,  just  south  of  Springfield,  for  35 
miles  towards  Murrayville,  shortening  the  distance  to  Kansas  City 
about  five  miles.  The  ruling  grade  is  .3  per  cent.  The  company 
has  also  just  closed  the  contract  for  50  miles  of  second  track  from 
Bloomington  to  Sherman,  111.,  which  will  complete  the  double  track- 
ing as  far  as  Springfield. 

Chicago  Great  Western. — This  company  has  secured  options 
for  a  right  of  way  from  Talmage.  a  point  on  its  Kansas  City  divis- 
ion in  Union  County.  Iowa,  west  to  Creston,  a  distance  of  about 
14  miles.  For  a  part  of  the  distance  the  old  Chicago.  Burlington  & 
Quincy  roadbed,  which  was  abandoned,  can  be  used. 

Chicago,  Rock  Island  &  Pacieic. — It  is  reported  that  the  sur- 
vey recently  made  for  about  half  of  the  distance  between  San  Diego. 
Cal.,  and  El  Paso.  Tex.,  was  made  by  this  company  and  that  a  road 
will  be  built  between  these  points  and  operated  in  connection  with 
the  El  Paso  &  Southwestern. 

Cedar  Creek. — A  charter  was-  granted  at  Harrisburg.  Pa.,  last 
week  to  this  company  with  a  capital  of  $60,000,  to  build  six  miles 
of  railroad  in  Fayette  and  Westmoreland  Counties.  Charles  Mar- 
shall Johnston,  of  Pittsburg,  is  President. 

Cextral  Railway  Co.,  (Electric.) — This  company  was  organ- 
ized recently  in  Iowa  with  a  capital  stock  of  $25,000.  and  with  head- 
quarters at  Des  Moines,  for  the  purpose  of  constructing  an  electric 
line  from  Des  Moines  to  Ames.  Iowa,  distance  37  miles,  to  parallel 
the  line  of  the  Northwestern  between  these  two  points.  T.  J.  Wil- 
cox, of  Clinton,  la.,  is  president;  L.  E.  Miley,  of  Chicago,  Vice-presi- 
dent; B.  S.  McCully,  of  Princeton,  la..  Treasurer;   D.  L.  Wilcox,  of 


Des  Moines,  secretary,  and  George  H.  Carr,  of  Des  Moines,  Attorney. 
Surveyors  are  now  in  the  field  locating  the  route  for  the  proposed 
line.  It  is  understood  that  arrangements  have  been  made  with  the 
Interurban  and  the  Des  Moines  City  Railway  Company  for  entrance 
into  Des  Moines  over  the  tracks  of  the  two  companies. 

Colorado.  Texas  &  Mexico. — This  company,  which  was  projected 
some  time  ago  and  which  graded  about  25  miles  of  road,  has,  by 
vote  at  a  recent  meeting  of  its  stockholders,  decided  to  complete 
the  road.  The  proposed  route  is  from  Washburn,  in  Armstrong 
County.  Tex.,  southeast  to  Comfort,  Tex.,  on  the  San  Antonio  & 
Aransas  Pass,  a  distance  of  about  400  miles.  The  Chicago,  Rock 
Island  &  Pacific,  it  is  said,  is  largely  interested  in  this  project. 
(July  21,  p.  23.) 

CoLUMBL's,  Mariox  &  BUCKEYE  Lake. — This  company  has  been  in- 
corporated, with  a  capital  of  $500,000,  to  build  from  Marion,  Ohio, 
through  the  counties  of  Marion  and  Crawford  to  Bucyrus,  Ohio.  17 
milfs.  The  incorporators  are:  John  G.  Webb.  James  B.  Gormiy, 
Frank  L.  Hopley,  Oscar  M.  Gottschall  and  George  Whysall. 

Gainesville  &  Athens  Construction  Company. — Under  this 
name,  a  company  has  been  chartered  in  Georgia  with  a  capital  of 
$150,000  to  build  railroads.  It  is  understood  that  the  company  in- 
tends to  build  a  railroad  from  Athens  southwest  to  Gainesville,  30 
miles.  The  headquarters  of  the  company  will  be  at  Savannah. 
The  incorporators  include:  T.  M.  Cunningham,  Jr.,  W.  V.  Davis 
and  W.  M.  Farr. 

Gaixesville.  Whitesboro  &  Shekmax. — Under  this  name,  a  c-om- 
pany  has  been  granted'  a  charter  in  Texas  with  a  capital  of  $500,000 
to  build  a  railroad  from  Sherman,  Tex.,  east  via  Whiteside  to 
Gainesville,  a  distance  of  32  miles.     The  incorporators  include:   G. 

A.  Hassinger.  H.  H.  Lazarus,  of  New  Orleans;  H.  G.  Stinnett, 
of  Sherman;  S.  B.  Cowell.  of  Whitesboro.  and  John  King,  of  Gaines- 
ville. 

Graxd  Truxk  Pacific. — The  company  is  asking  for  bids  at  its 
Montreal  office  for  the  construction  of  275  miles  of  railroad  west 
of  Portage  la  Prairie.  The  surveys  run  across  practically  level 
prairie.     (August  11,  p.  28.) 

Green  Bay.  Oshkosh,  Madisox  &  Southwesterx. — The  Govern- 
ment has  approved  the  application  of  this  company  for  a  right  of 
way  through  the  Meuomonee,  Stockbridge  and  Munsee  Indian  reser- 
vation, and  construction  will  soon  begin,  it  is  reported.  The  re- 
vised route  extends  from  Madison  through  Oshkosh  to  North  Cran- 
don.  and  not  to  Green  Bay,  as  originally  projected.  (See  (Construc- 
tion Record.) 

Gulf  &  Northwesterx. — An  oflScer  writes  that  this  company, 
which  was  incorporated  in  Texas  some  time  ago,  is  now  in  a  posi- 
tion to  begin  the  early  construction  of  its  proposed  road,  and  that 
contracts  will  shortly  be  let.  The  question  of  using  steam  or  elec- 
tricity has  not  been  definitely  decided.  The  proposed  route  is  from 
Waco,  Tex.,  northwest  via  Meridian  and  Stephenville  to  Thurber, 
a  distance  of  110  miles.  The  work  includes  the  building  of  seven 
bridges,  one  400  ft.  long  and  tne  others  ranging  from  50  to  100  ft. 
each,  for  which  contracts  will  be  let  as  soon  as  the  surveys  are  com- 
pleted. N.  R.  Morgan,  Meridian,  Tex.,  is  Secreatry.  (See  Construc- 
tion Record.) 

Kxoxviij,e  &  AuGUST.4^  (Southerx). — Announcement  has  been 
made  by  W.  J.  Oliver,  of  Knoxville.  Tenn..  who  has  the  contract 
for  building  the  entire  6S  miles  of  this  proposed  road  from  Bushnell. 
N.  C.  to  Maryville.  Tenn..  that  work  will  be  begun  at  once  at  Bush- 
nell. Rights  of  way  are  being  secured  from  that  place  to  the  Lit- 
tle Tennessee  River.  The  proposed  route  extends  west  from  Bush- 
nell along  the  north  fork  of  the  Little  Tennessee  River  for  about 
50  miles,  thence  northward  to  a  connection  with  the  Knoxville  & 
Augusta  at  Maryville.  About  three  miles  of  the  line  from  Bush- 
nell were  graded  two  years  ago.  This  extension  will  be  a  low- 
grade  line  and  does  not  present  any  difficult  features  of  construc- 
tion. The  surveys  out  of  Bttshnell.  however,  call  for  several  tun- 
nels. 

Lkxixgtox  Southern. — A  charter  has  been  granted  this  com- 
pany in. Kentucky  to  build  an  electric  railroad  from  Lexington. 
Ky..  south  to  Nicholasville.  as  distance  of  15  miles;  also  to  operate 
a  line  to  Camp  Nelson  and  High  Bridge.  The  headquarters  of  the 
company  will  be  at  Lexington.  Ky.     J.  W.  Stoll  is  President,  and  E. 

B.  Ellis,  Secretary  and  Treasurer. 

Louisville  &  Nashville. — This  company,  it  is  said,  has  given 
a  contract  to  Dunno  &  Lelland,  of  Birmingham.  Ala.,  to  build  an 
extension  20  miles  long  from  the  Northern  Alabama  to  the  Vulcan 
mines  in  the  Warrior  field  ( Ala. )  at  an  approximate  cost  of  $500,000. 
Work  is  to  be  commenced  at  once. 

Minidoka  &  Southwestern  (Oregon  Short  Lune). — This  branch 
of  the  Oregon  Short  Line,  running  from  Twin  Falls  northeast  to 
Minidoka.  Idaho,  about  45  miles  through  a  rich  agricultural  coun- 
try, has  been  opened  for  traffic. 
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Minneapolis  &  St.  Louis. — This  company  has  completed  a  prelim- 
inary survey  for  a  line  from  Des  Moines,  Iowa,  in  a  southerly  direc- 
tion to  Seymour,  Iowa,  where  connection  can  be  made  with  the  Iowa 
Central.  The  route  runs  through  Clarkson.  Santa  Fe.  Dallas  and 
Promise  City,  and  the  surveyors  are  now  working  south  of  Sey- 
mour with  St.  Louis  as  their  objective  point. 

Missouri,  K.-\ns.\s  &  Texas. — This  company,  it  is  said,  has 
bought  a  large  plot  of  ground  near  Rosedale,  Kansas  City,  Mo.,  as 
a  site  for  a  new  terminal  yard.  The  proposed  yard  will  have  14 
tracks  each  3.000  ft.  long.  A  10-stall  brick  roundhouse  will  also  be 
built. 

New  Jersey  Roaus  (Electkk). — 1-ians  are  being  made  by  a 
number  of  Essex  County  capitalists  to  build  electric  roads  from  Mill- 
ville,  paralleling  the  West  Jersey  &  Seashore,  through  Port  Eliza- 
beth, Dorchester.  Leesburg.  Delmont.  Eldora,  Denuisville,  Seaville 
and  Oceanview  to  Sea  Isle  City,  with  a  branch  from  Dennisville  to 
Goshen,  Cape  May  Court  House.  Green  Creek.  Bennett  and  Cape  May 
City;  also  for  a  road  from  Millville  to  Mauricetown,  Haleyville,  Di- 
viding Creek  and  Port  Norris. 

New  York.  New  Havex  &  Hakteiiru. — A  contract  has  been  given 
by  this  company  to  T.  Stuart  &  Son,  of  Newton,  Mass.,  for  building 
the  new  West  Roxbury  and  Needham  extension  of  the  Woonsocket 
branch.  The  work,  which  includes  some  heavy  excavations,  will 
be  completed  in  about  one  year. 

New  York,  Westchester  &  Boston  (Electric). — This  company 
appears  to  have  nearly  or  quite  won  its  contest  with  its  rival,  the 
New  York  &  Port  Chester,  regarding  rights  in  the  Borough  of  the 
Bronx,  New  York  City,  and  work  on  grading  the  line  has  been  going 
on  in  a  small  way  for  two  or  three  months;  and  this  week  a  contract 
has  been  let  to  James  P.  McDonald.  42  Broadway,  New  York  City, 
for  the  building  of  the  line  from  177th  street,  New  York,  northward 
to  the  city  boundary,  about  4%  miles.  An  officer  of  the 
company  says  that  the  defects  in  the  charter  of  this  road, 
which  was  incorporated  in  1872,  were  fully  cured  by  an 
act  passed  in  1903.  The  company  has  now  been  authorized  by 
the  State  Railroad  Commission  to  increase  its  capital  from  $1,000.- 
000  to  $20,000,000.  .The  necessary  right  of  way  through  New  York 
City  has  also  been  granted.  The  proposed  line  is  from  a  point  on 
the  Harlem  river  at  129th  street,  in  New  York  City,  north  through 
West  Farms,  Westchester,  Bay  Chester,  Pelham  Manor,  Pelham, 
New  Rochelle.  Larchmont,  Maniaroneck,  Harrison  and  Rye  to  Port 
Chester  on  the  New  York-Connecticut  state  line,  with  a  branch  from 
or  near  Pelham  through  Mt.  Vernon.  Alameda  Park,  Fairview  Park, 
Tuckahoe,  Arthur  Manor  and  Scarsdale  to  White  Plains,  N.  Y.,  a 
total  length  of  38  miles.  A  branch  is  proposed  also  from  West 
Farms  east  to  Throggs  Neck  on  Long  Island  sound.  William  L. 
Bull  is  President,  and  William  A.  Pratt,  Chief  Engineer,  30  Broad 
street.  New  York.     (See  page  164.) 

Oklahoma  City  Termi.nal. — A  charter  has  been  granted  this 
company  in  Oklahoma  to  build  a  terminal  railroad  from  a  point  two 
miles  northwest  of  Oklahoma  City  through  the  city  to  South  Okla- 
homa, a  distance  of  about  six  miles,  at  an  estimated  cost  of  about 
$300,000;  also  to  build  side  tracks,  spurs  and  freight  and  passenger 
stations.  The  directors  include:  T.  D.  Turner,  J.  H.  Wheeler,  J.  L. 
Wilkin,  R.  D.  Edwards  and  others,  of  Oklahoma  City. 

Penodscot  Ce.xtkal  (Electric). — This  road,  which  extends  from 
Bangor,  Me.,  northwest  to  Charleston,  a  distance  of  about  26  miles, 
and  which  was  sold  last  November  by  the  bondholders  for  $174,000, 
has  been  resold  to  a  syndicate  of  Bangor  and  New  York  capitalists, 
who  will  improve  the  road. 

Pittsburc.  Bix(iHA.\rr<).\  &  Eastern. — A  contract  has  been  given 
by  this  company  to  John  R.  Lee  &  Co.,  of  New  York,  for  building  its 
line  from  Binghamton.  N.  Y.,  southeast  to  Ansonia,  Pa.,  a  distance 
of  140  miles.  The  contractors  expect  to  commence  work  early  next 
month.  The  contract  calls  for  the  completion  of  the  work  in  18 
months.     (July  21.  p.  23.) 

Pittsburg  Railways  (Electric). — This  company  will  im- 
mediately begin  extensions  on  the  north  and  south  sides  of  the  Ohio 
river  to  connect  Pittsburg  with  the  Beaver  Valley  Traction  Com- 
pany's system,  which  it  recently  purchased. 

Plant  City,  Arcadia  &  Gulf. — This  company,  which  bought 
12  miles  of  railroad  out  of  Plant  City,  is  buijding  an  extension  of 
its  road  from  Keysville,  Fla.,  south  to  Fort  Green,  a  distance  of 
30  miles.  (See  Construction  Record.) 

Quinnesec  &  Wester.v. — This  company  has  been  incorporated 
in  Michigan  with  a  capital  stock  of  $120,000  to  build  a  railroad  in 
Menominee  County  about  15  miles  long,  connecting  with  the  Wis- 
consin &  Michigan.  The  incorporators  are  W.  T.  Fitzgerald  and 
S.  N.  Harrison,  Peshtigo.  Wis.;  E.  C.  Eastman,  Marinette;  J.  B. 
Barton,  Hinsdale;  and  0.  A.  Koss.  J.  C.  Fitzgerald  and  T.  M.  Butters. 
Chicago. 

St.  Paul  &  Des  Moines. — This  company,  which  was  organized 


in  Iowa  to  build  an  extension  of  the  Des  Moines,  Iowa  Falls  & 
Northern  from  Iowa  Falls  north  to  Mason  City,  has  surveyors  locat- 
ing the  line  northeast  from  Iowa  Falls  half  way  to  Hampton.  Con- 
struction work  will  be  started  shortly  by  the  contractors,  the  Iowa 
Construction  Co.,  organized  by  the  officers  of  the  Des  Moines,  Iowa 
Falls  &  Northern.     (July  7,  p.  8.)  • 

Short  Line  Develop.ment  &  Co.nstruction  Co-MI'any. — A  com- 
pany under  this  name  has  been  chartered  in  Washington  with  a 
capital  of  $3,000,000,  and  headquarters  at  Seattle,  to  build  rail- 
roads in  Alaska.  The  incorporators  include  Thomas  Flammer  and 
Martin  Bosworth,  of  Seattle,  and  Grant  Hamilton,  of  Denver. 

Sioux  City  &  Ireton  (Electric. )— Articles  of  incorporation 
have  been  filed  by  this  company  in  Iowa.  The  authorized  capital 
stock  is  $500,000,  and  Sioux  City  will  be  headquarters.  The  company 
proposes  to  build  a  line  from  Sioux  City  north  to  Ireton,  Iowa,  38 
miles.  Electric  power  will  probably  be  used.  The  directors  are 
James  Ahrens,  D.  Montgomery,  M.  A.  Karr,  Henry  Meinen,  H.  D. 
Eilers.  J.  G.  Grabner,  Wm.  McAuliffe.  L.  Borschers  and  Thomas 
Stinton.  The  company  has  already  been  granted  a  franchise  to 
construct  and  operate  its  lines  on  the  streets  of  Ireton.  Arrange- 
ments will  probably  be  made  with  the  Sioux  City  Traction  company 
for  entrance  into  Sioux  City  over  the  lines  of  the  latter  company. 

Southeastern  Railroad. — An  officer  writes  that  surveys  have 
been  completed  and  rights  of  way  are  being  secured  for  its  pro- 
posed railroad  to  be  bulit  from  Leslie.  Ark.,  southeast  to  Garner, 
105  miles,  and  thence  to  Little  Rock.  The  proposed  road  will  have 
a  ruling  grade  of  .6  per  cent,  and  curves  of  8  degrees.  Contracts 
for  the  work  will  soon  be  let.  George  L.  Sands  is  President  and 
S.  W.  Lee,  Chief  Engineer.  (See  Southeastern  Arkansas,  July  28, 
p.  32.) 

Southern  Railway. — An  officer  writes  in  regard  to  the  pro- 
posed line  of  this  company  to  be  built  from  Chattanooga  to  Steven- 
son, Alabama,  that  the  contracts  for  the  tunnel  through  Lookout 
Mountain  and  for  masonry  in  connection  with  Tennessee  River 
Bridge  have  been  let.  Bids  have  been  asked  for  doing  the  grading, 
but  no  date  has  been  named  for  the  letting  of  the  contract.  The 
proposed  line  will  be  built  from  Chattanooga  to  Stevenson,  Ala.,  in 
a  southwesterly  direction  for  a  distance  of  4^  miles.  W.  J.  Oliver 
&  Company,  Knoxville,  Tenn.,  have  taken  the  contract  for  the  tun- 
nel, and  B.  H.  Hardaway  for  the  bridge  masonry  at  the  Tennessee 
River.  The  contractors  are  now  working  on  the  tunnel  but  no 
grading  has  been  done  or  track  laid.  The  tunnel  and  bridge  are 
the  most  important  work,  and  until  this  work  is  well  advanced  the 
contract  tor  grading  will  not  be  awarded.  The  maximum  east 
bound  grade  is  33  ft.  per  mile.  Maximum  west  bound  grade  1  per 
cent,  with  a  maximum  curviture  of  6  degrees.  This  new  line  will 
involve  the  construction  of  draw  bridge  across  Tennessee  River 
about  15  miles  west  of  Chattanooga,  and  several  bridges  of  no  im- 
portance and  also  one  small  tunnel  about  seven  miles  from  Chatta- 
nooga; and  a  very  light  amount  of  trestle. 

South  Side  Coal  &  Iron  Company  of  Arkansas. — An  officer 
writes  that  the  construction  of  this  proposed  road  will  be  begun 
October  1.  The  route  is  from  Paris,  Ark.,  east  to  Dardanelle,  a 
distance  of  38  miles,  with  branches  aggregating  12  miles.  George 
D.  Locke  is  Vice-President.  Missouri  Trust  Building,  St.  Louis. 

Tennessee  Railway'. — The  Burgin  Construction  Co.,  of  North 
Carolina,  has  been  awarded  the  contract  for  the  construction  of  the 
extension  of  this  road  for  14  miles  from  a  point  seven  miles  from 
Oneida.  Tenn. 

Texas  Road.s. — A  road,  which  has  been  under  consideration  for 
some  time,  and  of  which  Ed.  Kennedy  is  said  to  be  a  promoter,  is 
to  be  built  at  once  under  the  supervision  of  the  Houston,  Beau- 
mont &  Red  River  Construction  Co..  which  has  given  the  contract 
for  the  first  40  miles  to  P.  R.  Turney.  The  proposed  route  is  from 
Houston,  Tex.,  northeast  through  North  Dayton,  Ferryman,  Batson, 
Saratoga,  Kountz,  Jasper  and  Leesville  to  Alexandria,  La.,  a  dis- 
tance of  about  200  miles,  crossing  the  Sabine  River  at  a  point  80 
miles  north  of  the  Southern  Pacific  and  100  miles  south  of  the  Ho;is- 
ton  East  &  West  Texas,  passing  through  a  rich  agricultural  section 
of  southeast  Texas.  Contracts  for  the  balance  of  the  route  will  be 
let  as  soon  as  the  surveys  have  been  completed. 

Tidewater  Railroad. — This  company  has  commenced  the  con- 
struction of  the  line  connecting  Norfolk.  Va.,  with  Seawell's  Point. 
It  is  the  intention  of  the  company  to  build  the  first  100  miles  of  its 
road  from  the  Tidewater  terminal  west  as  early  as  possible.  (May 
26.  p.  175.) 

Trinity  &  Brazos  V.vlley. — A  contract  has  been  given  by  this 
company  to  Johnson  Bros.,  of  St.  Elmo,  111.,  for  building  180  miles 
of  its  road  from  Mexia.  Tex.,  to  Houston.  The  contract  calls  for 
the  completion  of  the  work  within  one  year,  and  it  is  said  that 
when  finished  the  road  will  be  turned  over  to  the  Colorado  &  South- 
ern and  operated  as  a  part  of  that  systeem. 

West  Michigan. — Articles  of  incorporation  have   been  filed  by 
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this  company  In  Michigan  with  a  capital  stock  of  $700,000  to  build 
a  railroad  from  Benton  Harbor  and  St.  Joseph  to  Dowagiac,  Cas- 
6opolis,  Paw  Paw  and  Kalamazoo,  a  distance  of  about  85  miles.  The 
directors  are  D.  L.  Browne,  Pittsburg,  Pa.;  A.  P.  Cady,  H.  D.  Deam, 
E.  J.  Stevens  and  A.  H.  Deam,  Benton  Harbor. 

WYtiMiXG  Central  (Chicago  &  North-Westebn  ) . — Amended 
articles  of  incorporation  have  been  filed  by  this  road  in  Wyoming 
increasing  its  capital  stock  to  $13,500,000.  The  increase  is  necessi- 
tated by  the  change  in  the  plans  so  as  to  extend  the  Casper-Lander 
line  beyond  its  original  destination.  It  is  proposed  to  build  into 
Idaho  and  thence  to  Salt  Lake  City  and  possibly  to  the  Pacific 
coast.  The  contract  let  about  a  month  ago  provided  for  an  exten- 
sion from  Casper  only  as  far  as  Poison  Spider  creek,  at  the  east- 
ern end  of  the  Indian  reservation.  It  is  now  intended  shortly  to 
build  35  miles  beyond  Poison  Spider  creek. 

YiLE  Ckeek. — Incorporation  has  been  granted  this  company  in 
Colorado  to  build  a  railroad  from  Bryant,  in  Garfield  County,  through 
Pitkin  and  Gunnison  counties,  following  the  Crystal  river  to  its 
confluence  with  Yule  creek,  and  thence  along  this  creek  to  its  source. 
The  cost  of  the  road  will  be  about  $200,000.  G.  W.  Bowen,  S.  I. 
Heyn,  Pope  Clerk,  A.  E.  Davis  and  R.  E.  Black,  of  Denver,  and  J.  B. 
Bowen  and  W.  R.  Jewell,  of  Redstone,  are  interested. 
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Alberta  Railroad  &  Irrigation. — The  lines  taken  over  by  this  com- 
pany include  the  Alberta  Railroad  &  Coal  Co.,  66  miles;  the  St. 
xMary's  river,  19  miles  and  a  Cardston  branch  of  4S  miles.  Sev- 
eral extensions  have  been  authorized.  The  entire  line  is  now 
being  made  standard  gauge. 

Baxgok  &  NoKTHERX. — This  company  has  been  organized  to  take  over 
the  property  and  franchises  of  the  Penobscot  Central,  which 
runs  from  Bangor  to  Charleston,  Me..  26  miles.  The  new  com- 
pany is  capitalized  at  $150,000  and  the  following  oflBcers  have 
been  elected:  John  R.  Graham,  President:  F.  D.  Oliver,  Treas- 
urer; and  John  R.  Graham,  C.  D.  Stamford,  Charles  V.  Lord  and 
Franklin   A.   Wilson^   directors. 

Buffalo  &  Susql-ehan.xa  Railway. — Application  has  been  made  to 
the  New  York  Stock  Exchange  to  list  $2,216,000  additional  first 
lefunding  il'-2  per  cent,  bonds  of  1951,  making  the  total  amount 
$6,521,000. 

Buffalo,  Rochester  &  Pittsburg. — The  report  of  this  company  for 
the  year  ending  June  30  shows  gross  earnings  of  $8,161,079,  an 
increase  of  $631,121  over  the  preceding  year.  Net  earnings  were 
$3,102,266,  a  decrease  of  $1S,SS5.  and  charges,  taxes,  etc.,  were 
increased  by  $107,108,  leaving  $126,000  less  than  the  previous 
year  to  be  applied  to  the  payment  of  dividends  and  for  improve- 
ments. The  ton  miles  were  the  greatest  in  the  history  of  the 
road.  The  road  hauled  6,234,260  tons  of  bituminous  coal,  an  in- 
crease of  1,326,000  tons,  and  freight  tonnage  showed  an  increase 
of  1,647,000  over  the  previous  year. 

Chesapeake  &  Ohio. — Gross  earnings  for  the  year  ending  June  30 
increased  $1,426,846,  or  7.4  per  cent,  and  net  earnings,  $959,070, 
or  14.7  per  cent.,  over  the  preceding  year. 

Chicago  Great  Western. — This  company  has  absorbed  the  Mason 
City  &  Clear  Lake  (electric),  which  runs  from  Mason  City  to 
Clear  Lake,  Iowa,  18  miles,  and  the  Waterloo,  Cedar  Falls  & 
Northern  (electric),  which  runs  from  Waterloo  through  Cedar 
Falls  to  Sumner,  56  miles,  and  which  operates  a  steam  line  from 
Sumner  to  Waverly,  33  miles,  under  lease  from  the  Chicago 
Great  Western.  * 

Chicago,  St.  Paul,  Minneapolis  &  Omaha. — This  company  has  de- 
clared semi-annual  dividends  of  S\<2  per  cent,  each  on  the  pre- 
ferred and  common  stocks.  A  semi-annual  dividend  of  3i->  per 
cent,  on  these  stocks  was  declared  last  January,  before  which 
time  the  following  dividends  had  been  declared:  2  per  cent,  an- 
nually in  1898  and  1897.  314  per  cent,  annually  in  1899,  5  per 
cent,  annually  from  1899  to  1902  and  6  per  cent,  annually  since 
1902. 

Chicago  Southern. — This  company  is  about  completing  its  road,  and 
expects  by  the  first  of  next  year  to  have  it  in  operation  from  the 
state  line  between  Illinois  and  Indiana  to  a  connection  with  the 
Chicago  Terminal  Transfer  Co..  of  Chicago,  a  distance  of  114 
miles.  It  is  as  an  extension  of  the  Southern  Indiana.  The  com- 
pany is  offering  through  King.  Hodenpyl  &  Co.,  of  New  Y'ork  and 
Chicago,  at  par  $4,000,000  in  two-year  5  per  cent,  gold  coupon 
bond  notes.  The  Southern  Indiana  guarantees  these  bond  notes 
unconditionally.  The  notes  are  further  secured  by  a  deposit 
with  the  trustee  of  all  the  capital  stock  of  the  Southern  Indiana 
Railway  Co..  $11,000,000,  and  of  the  capital  stock  of  the  Chicago 
Southern  Railway.  $600,000.  The  capitalization  of  the  latter  is: 
Common  stock,  $1,500,000:  gold  coupon  bond  notes,  $4,000,000: 
bonded  debt,  none.    No  mortgage  can  be  made  prior  to  the  pay- 


ment of  these  notes.     The  Girard  Trust  Co.,  of  Philadelphia,  is 
the  trustee. 

Central  of  Canada. — At  a  recent  meeting  of  the  shareholders  it  was 
decided  to  issue  mortgage  bonds  on  account  of  construction  and 
also  to  increase  the  capital  stock  of  the  company. 

Central  of  Georgia. — This  company  has  declared  5  per  cent,  interest 
payable  on  each  of  the  following  classes  of  boTids:  $4,000,000 
first.  $7,000,000  second  and  $4,000,000  third  income  bonds.  The 
first  income  bonds  have  received  5  per  cent,  since  1903,  having  re- 
ceived 3  per  cent,  in  1902,  5  per  cent,  in  1901  and  3%  per  cent,  in 
1900.  Before  that  the  rate  varied  from  1U>  per  cent,  to  2Vi  per 
cent.  The  only  interest  ever  paid  on  the  second  income  bonds 
was  2  per  cent,  in  October,  1904,  and  no  interest  has  ever  been 
paid  on  the  third  income  bonds  until  now. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — This  company  has 
filed  a  certificate  in  Ohio  increasing  its  common  stock  (as 
authorized  by  the  directors  on  June  21  last)  from  $28,700,000 
to  $40,000,000. 

This  company  has  listed  on  the  New  York  Stock  Exchange 
$1,000,000  additional  general-mortgage  4  per  cent,  bonds  of  1903, 
making  the  total  listed  $20,749,000. 

Colorado  &  Southern. — This  company  has  issued  a  call  through 
Hallgarten  &  Co.  for  40  per  cent,  of  the  subscription  to  the  issue 
of  $15,000,000  refunding  and  extension  4^/2  per  cent,  mortgage 
bonds,  of  which  $100,000,000  were  authorized  several  months  ago. 
The  proceeds  will  be  used  for  extending  the  road  to  the  Gulf  of 
Mexico. 

Galveston,  Harrlsburg  &  San  Antonio. — The  stockholders  of  the 
Gulf,  Western  Texas  &  Pacific  and  the  New  York,  Texas  &  Mexi- 
can have  authorized  the  sale  of»  these  roads  to  the  Galveston, 
Harrisburg  &  San  Antonio.     (July  21,  p.  24.) 

Hartford  Street  Railway  (Connecticut). — A  meeting  of  the  share- 
holders will  be  held  on  September  6  for  the  purpose  of  acting 
upon  a  proposition  to  sell  the  property  to  the  Consolidated  Rail- 
way Co.  Permission  has  been  ganted  the  Hartford  Street  Rail- 
way Co.  by  the  Connecticut  Legislature  to  Increase  its  capital 
stock  from  $2,000,000  to  $5,000,000  and  to  the  subsidiary  East 
Hartford  &  Glastonbury  Street  Railway  Co.  to  increase  its  capi- 
ta! stock  to  $1,000,000. 

Lake  Shore  &  Michigan  Southern. — This  company  has  listed  on  the 
New  York  Stock  Exchange  $7,500,000  additional  4  per  cent.  25- 
year  debenture  bonds  of  1928  and  has  been  granted  permission 
to  list  an  additional  $2,500,000  when  sold  and  delivered. 

Mexican  Central. — The  net  earnings  of  this  company  for  the  month 
ending  June  30  show  an  increase  of  $S6.&25.  and  for  the  year,  an 
increase  of  $1,058,096.  This  large  increase  is  practically  due  to 
a  decrease  in  expenses,  and  also  to  the  operation  of  the  Monte- 
rey line  from  Monterey  to  Tampico.  Mex..  which  commenced 
operation  on  June  1,  1904,  but  was  not  satisfactorily  run  as  a 
through  line  until  the  beginning  of  the  last  fiscal  year. 

Michigan  Central. — This  company  has  absorbed  the  Charlevoix  &  De- 
troit, a  logging  road  running  from  Frederic.  Mich.,  to  East  Jor- 
dan. 43 1^  miles,  with  a  branch  from  Blue  Lake  Junction  to  Blue 
Lake,  eight  miles. 

Missouri.  Kansas  &  Texas. — H.  W.  Poor  &  Co.,  of  New  York  and 
Boston,  are  offering  at  S9io.  $3,000,000  first  and  refunding  mort- 
gage 4  per  cent.  M..  K.  &  T.  gold  bonds,  due  September  1.  2004. 
This  is  part  of  an  authorized  issue  of  $40,000,000.  of  which 
$1,484,000  are  already  issued,  and  they  are  to  be  used  for  the 
acquisition  of  additional  real  estate  and  rolling  stock.  The 
balance  of  the  authorized  Issue  Is  to  be  used  as  follows:  $12.- 
037.000  for  refunding  outstanding  bonds:  $23,479,000  for  future 
issue  for  new  line  at  the  rate  of  $25,000  a  mile,  and  for  terminals 
and  rolling  stock  as  required. 

St.  Louis  Southwestern. — A  meeting  of  the  shareholders  will  be 
held  on  October  4  to  vote  on  authorizing  the  guarantee  of  an 
issue  of  first-mortgage  5  per  cent,  fifty-year  gold  bonds  of  the 
Shreveport  Bridge  &  Terminal  Co.  to  an  amount  not  exceeding 
$500,000  principal;  also  to  authorize  an  agreement  with  the  same 
company  providing  for  the  use  and  occupancy  of  its  bridge  and 
other  works  for  a  period  of  fifty  years. 

Western  M.vryland. — This  company  has  listed  with  the  New  Y'ork 
Stock  Exchange  $1,402,000  additional  first-mortgage  4  per  cent, 
bonds  of  1952.  making  the  total  amount  $31,924,000.  The  bonds 
just  listed  are  part  of  the  $14,518,700  (of  which  $4,436,000  have 
already  been  issued)  reserved  for  the  construction  of  branches 
and  extensions,  equipment  and  improvements  and  for  the  com- 
pletion of  the  Piedmont  &  Cumberland  and  the  Coal  &  Iron 
Railway. 
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NOTES. 

The  New  York  Central  will  close  its  station  at  Crane's  Village, 
a  small  place  on  the  main  line  near  Amsterdam.  The  passengers 
formerly  using  that  station,  at  which  six  trains  stopped  daily,  have 
been  traveling  on  the  trolley  line  passing  through  the  village  in- 
stead of  on  the  railroad.  The  receipts  of  the  station  dropped  to 
$i  a  month. 

The  Long  Island  Railroad  will  continue  its  summer  time-table 
until  September  20  instead  of  substituting  a  new  fall  time-table  with 
fewer  trains  on  the  first  Wednesday  after  Labor  Day,  as  has  been 
done  in  previous  years.  The  reason  given  is  that  the  summer  re- 
sorts on  Long  Island  promise  to  have  a  longer  season  than  ever 
before  and  that  the  residents  are  planning  to  stay  late  into  the 
month.     The  traffic  this  year  has  been  very  heavy. 

Just  as  the  movement  of  the  grain  crop  is  about  to  begin,  the 
Great  Northern  announces  a  large  reduction  in  grain  rates  through- 
out its  eastern  territory  as  far  as  the  boundary  of  Montana.  This 
reduction  ranges  from  5  cents  a  hundred  from  the  most  distant 
points  to  %  a  cent  from  points  nearest  St.  Paul  and  the  head  of 
navigation  on  the  Great  Lakes.  It  will  be  recollected  that  con- 
siderable reductions  were  made  on  the  western  section  of  the  road 
three  years  ago. 

According  to  current  estimates,  about  250.000  tons  of  steel  in 
different  shapes  will  be  required  for  railroad  cars  now  building  or 
ordered.  Contracts  placed  for  soft  steel  bars  since  the  first  of 
August  are  said  to  aggregate  about  130,000  tons.  Most  of  these  are 
contracted  for  by  the  United  States  Steel  Corporation,  for  fall  de- 
livery. Since  the  first  of  August  the  Pacific  lines  are  said  to  have 
ordered  112.000  tons  of  rails,  while  purchases  by  all  other  railroads 
during  August  have  brought  the  total  tonnage  up  to  213,000. 

The  Great  Central  Railway  of  England,  following  the  example 
set  by  a  number  of  other  roads,  has  commenced  publication  of  a 
journal  of  its  own.  designed  primarily  tor  employees.  The  idea  is  to 
build  up  an  esprit  de  corps  and  keep  all  branches  of  the  service 
interested  in  the  working  of  the  organization  of  which  they  are  a 
part.  The  first  issue  contains  an  illustrated  article  about  the 
General  Manager,  Mr.  Sam  Fay;  interviews  with  Mr.  E.  A.  Clear, 
Assistant  Goods  Manager,  and  Mr.  Conradi.  District  Engineer;  dis- 
trict notes,  etc. 

Secretary  of  Agriculture  Wilson  has  approved  the  recommenda- 
tion of  Chief  Salmon,  of  the  Bureau  of  Animal  Industry,  that  the 
recently  adopted  regulations  under  the  28-hour  law  regarding  the 
shipment  of  cattle  be  withdrawn.  Until  further  orders  any  cars 
equipped  with  feeding  and  watering  facilities  may  be  used,  with- 
out unloading,  provided  the  cattle  can  and  do  receive  food  and 
water  en  route.  The  number  of  cattle  loaded  in  a  car  will  be  left 
to  the  shippers,  but  such  loading  shall  not  exceed  the  minimum 
weight,  as  provided  in  the  classification  of  the  transportation  com- 
panies. 

Lecture  Course  of  the  Pennsylvania   Railroad's  Y.   M.  C.  A. 

The  Pennsylvania  Railroad  Branch  of  the  Young  Men's  Christian 
Association  in  Philadelphia  will  give  a  series  of  39  lectures  on  rail- 
road topics  during  the  coming  winter.  The  course  of  lectures  given 
last  winter  on  "Railroad  Transportation"  was  so  successful  that  this 
year's  plans  have  been  made  along  the  same  but  broader  lines. 
The  experiment  last  year  showed  the  value  of  the  course  in  giving 
railroad  men  a  broader  general  knowledge  of  the  location,  trafiic, 
policies  and  methods  of  operation  of  the  railroads  of  the  country 
and  a  more  intimate  knowledge  of  the  Pennsylvania  Railroad,  not 
only  as  to  its  history  and  present  status,  but  especially  as  to  its 
methods  of  conducting  the  business  of  the  various  departments. 

Among  the  more  important  of  the  lectures  to  be  given  this  year 
will  be:  "Growth  and  Functions  of  the  Executiv.e  Department,"  by 
Secretary  Lewis  Neilson;  "Financing  the  Pennsylvania  Railroad." 
by  First  'Vice-President  John  P.  Breen;  "General  Accounting,"  by 
Comptroller  Max  Riebenack;  "Freight  Traffic,"  by  Freight  Traffic 
Manager  George  D.  Dixon;  "Development  of  the  Passenger  Business. " 
by  General  Passenger  Agent  George  W.  Boyd;  "Organization  of  Mo- 
tive Power  Department  in  Relation  to  Road  Organization,"  hy  Super- 
intendent of  Motive  Power  A.  W.  Gibbs;  "Maintenance  of  Way 
Standards,"  by  Chief  Engineer  of  Maintenance  of  Way  Joseph  T. 
Richards;  "Purchase  of  Supplies,"  by  Purchasing  Agent  D.  S.  New- 
hall;  "Functions  and  Growth  of  the  Real  Estate  Department,"  by 
Real  Estate  Agent  B.  W.  Carskaddon;  "Engineering,"  by  Assistant 
Chief  Engineer  A.  C.  Shand;  "Functions  and  Growth  of  the  Legal 
Department,"  by  Assistant  General  Solicitor  George  Stuart  Patter- 
son; "Functions  and  Growth  of  the  Insurance  Department,"  by  Su- 
perintendent Hugh  B.  Ely.    During  the  course  these  general  sub- 


jects will  be  sub-divided  and  treated  by  other  Pennsylvania  officials 
thoroughly  familiar  with  the  respective  subjects.  Colonel  Frank  N. 
Barksdale,  the  advertising  manager  of  the  company,  will  give  a  talk 
on  advertising. 

The  Ethics  of  Cut  Rates. 
The  cut  rate  is  designed  to  make  a  competitor,  or  competitors, 
lose  money,  generally  on  the  transportation  of  some  specific  com- 
modity. It  has  never  been  claimed  by  the  railroad  officials  that 
such  concessions  were  a  remedy  for  abuses.  The  cut  rate  is  simply 
a  form  of  revenge,  designed  to  cause  trouble.  When  it  spreads  to 
commodities,  the  railroad  officials  who  were  responsible  for  it  in 
the  first  instance  are  generally  found  to  "deeply  regret"  it.  There 
is  a  great  difference  between  the  open  cut  rate  and  the  "midnight 
titriff."  The  former  is  published  and  filed  in  Washington.  The  lat- 
ter is  an  attempt  to  break  the  law  without  being  caught,  or  to  evade 
the  law,  which  requires  the  filing  of  all  rates  at  Washington.  Both 
the  sugar  rate  war  and  the  differential  rate  war  were  open  tariffs, 
and  were  not  violations  of  any  law.  The  New  Orleans  lines  filed 
low  tariffs  on  sugar  out  of  New  Orleans  against  the  trunk  lines  out 
of  New  York,  and  the  Michigan  Central  and  Grand  Trunk  openly 
filed  the  low  rates  between  Chicago  and  New  York.  There  have 
always  been  losses  on  cut  rates,  but  in  most  cases  the  published 
reports  are  grossly  exaggerated.  Chicago  is  talking  just  now  of 
"millions  lost"  in  the  sugar  rate  war.  As  a  matter  of  fact,  the  net 
loss  to  all  railroads  on  this  tariff  was  probably  below  $100,000.  The 
rough  estimates  of  the  cost  of  the  "passenger  differential  war"  are 
similarly  padded. — Evening  Post,  New  York. 

How   Ticket    Scalpers   Are    Handled    in    Texas. 

It  is  not  frequently  that  railroad  companies  print  in  book  form 
for  public  distribution  the  proceedings  in  a  trial  at  court  in  which 
they  ar?  interested,  but  that  is  what  the  passenger  department  of 
the  Southern  Pacific,  of  which  T.  J.  Anderson  is  General  Passenger 
Agent,  has  done  in  one  particular  case.  The  book  contains  59  pages 
and  is  a  complete  report  of  the  important  portions  of  the  case  of 
the  Galveston,  Harrisburg  &  San  Antonio  Railway  et  al.  vs.  Sam 
Alexander  et  al..  injunction.  The  voluminous  petition  of  the  rail- 
road companies  for  an  injunction  in  the  action  against  Mr.  Alex- 
ander and  other  ticket  scalpers  is  given  in  full.  It  sets  forth  in 
vigorous  English  the  injuries  the  railroads  suffer  from  ticket  scalp- 
ing and  the  infringement  on  their  natural  and  legal  rights  by 
reason  of  such  practices.  Also  the  rulings  in  full  of  Judge  Norman 
G.  Kittrell,  of  the  Sixty-first  district  court,  in  which  the  cause  was 
heard,  including  the  final  decree,  are  reprinted.  This  case  was  the 
undoing  of  the  scalper  in  Texas  and  decision  in  it  has  been  used 
as  a  precedent  in  the  courts  of  many  other  states  in  similar  actions. 
The  books  are  being  freely  distributed,  especially  in  portions  of 
the  country  where  scalping  still  flourishes.  General  Passenger 
Agent  Anderson  has  been  the  commander-in-chief  in  the  fight  against 
the  scalper.  His  energetic  campaign  has  not  only  wiped  scalping 
out  of  most  of  Texas,  but  has  been  an  inspiration  for  passenger  heads 
of  other  railroads  to  take  up  the  cudgel  and  put  on  the  war  paint. 
The  war  on  the  scalper  is  not  yet  over,  notwithstanding  victories 
have  been  achieved  in  the  most  important  centers.  Strongholds 
still  exist  and  there  are  a  few  scattered  outposts  in  Texas.  The 
"law  reporter"  which  Col.  Anderson  has  gotten  out  will  undoubt- 
edly hasten  the  general  victory  wherein  scalping  will  be  no  more. 
The  front  cover  of  the  book  bears  the  following  words:  "How  Scalp- 
ers Are  Handled  in  Texas.  Go  Thou  and  Do  Likewise." — Houston, 
Tex.,  Chronicle. 

Air  Compressor  for  an  Arizona  Mine. 

The  Calumet  &  Arizona  Mining  Co..  Bisbee,  Ariz.,  is  installing 
a  Sullivan  Corliss  cross-compound  steam  two-stage  air  compressor, 
with  a  total  piston  displacement  of  3,660  cu.  ft.,  which,  on  account 
of  the  altitude  at  which  the  compressor  operates,  is  equivalent  to 
an  actual  delivery  capacity  of  2.700  cu.  ft.  of  free  air  per  minute, 
against  a  terminal  pressure  of  100  lbs.  per  sq.  in.,  while  running 
at  83  r.  p.  m.  This  machine  is  expected  to  attain  a  high  efficiency, 
being  designed  to  run  condensing,  and  to  operate  when  carrying  its 
most  economical  load  on  15.2  lbs.  of  dry  steam  per  i.  h.  p.  per  hour. 
The  steam  cylinders  are  17  in.  and  34  in.,  and  air  cylinders,  20  in. 
and  34  in.  in  diameter,  with  a  common  stroke  of  42  in.  Rolling 
inlet  valves  controlled  by  independent  eccentrics  are  used  on  both 
the  high  and  low  pressure  air  cylinders.  Rolling  discharge  valves 
are  also  used  on  the  low  pressure  air  cylinder.  In  addition  to  these, 
a  number  of  automatic  discharge  valves  are  used  on  the  same  cylin- 
der. The  high  pressure  air  cylinder  is  equipped  with  a  full  set  of 
removable  automatic  poppet  discharge  valves,  which  act  in  a  direc- 
tion parallel  with  the  steam  piston  rod.  An  interesting  feature  is 
the  automatic  oiling  system,  which  lubricates  all  the  working  parts 
regularly  and  without  the  attention  of  the  engineer.    The  machine 
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will  be  used  for  operating  rock  drills  and  other  pneumatic  tools 
about  the  mines.  This  company  already  aas  three  class  WB-2  Sul- 
livan straight-line  compressors,  giving  a  total  air  supply  of  about 
5,700  cu.  ft.  per  minute.  The  Sullivan  Machinery  Co.,  Chicago,  is 
the  builder  of  these  compressors. 

Fighting  for  Right-of-Way  in  New  Orleans. 
l-'ress  dispatches  from  New  Orleans,  La.,  on  August  2U,  reported 
a  strenuous  battle  between  employees  of  the  Illinois  Central  and  the 
New  Orleans  Terminal  Company  for  the  possession  of  a  disputed 
strip  of  right  of  way  along  the  Illinois  Central's  yards.  The  Term- 
inal Company  attempted  to  lay  tracks  on  the  land  which  it  claimed 
had  been  granted  to  it  by  the  City  Council.  When  a  force  of  45  of 
the  company's  men  appeared  on  the  morning  of  August  20  with  tools 
and  material  to  lay  track  they  were  met  by  500  employees  of  the 
Illinois  Central  aud  driven  off,  and  their  material  confiscated.  The 
police  were  called  on,  but  were  ejected  in  the  same  unceremonious 
manner.  Work  ■n'as  resumed  later  under  heavy  police  guard,  and 
then  the  Illinois  Central  is  reported  to  have  backed  in  a  gravel  train 
and  dumped  the  gravel  over  on  the  contested  property.  It  was  re- 
moved, and  the  track  laying  continued.  As  a  last  resort  an  attempt 
was  made  to  wreck  a  train  of  freight  cars  and  block  the  track-lay- 
ing operations  with  the  mass  of  debris  by  undermining  the  track 
alongside  of  the  battleground.  The  cars  left  the  rails,  but  did  not 
interfere  with  the  Terminal  Company's  continuing  work.  The  Illi- 
nois Central  finally  gave  up  the  fight  after  90  of  its  employees  had 
been  arre.sted  on  various  charges  of  assault  and  disorderly  conduct. 

Georges  Nagclmaci<ers. 
Georges  Nagelmackers.  the  founder  aud  General  Manager  of  the 
International  Sleeping  Car  Co.,  which  in  a  small  way  is  the  Pullman 
Co.  of  continental  Europe,  died  last  July  in  Belgium,  at  the  age  of 
til.  He  was  born  in  Liege,  where  his  father  was  a  banker.  After 
finishing  engineering  studies  he  spent  some  time  in  the  United  States, 
aud  on  his  return  to  Europe,  interested  some  friends  in  the  construc- 
tion of  a  single  sleeping  car,  which  he  succeeded  in  attaching  to  a 
train  running  between  Brussels  and  Cologne.  Encouraged  by  its 
success.  Nagelmackers  organized  the  International  Sleeping-Car  Co. 
in  1ST6.  which  made  contracts  for  running  its  cars,  and  now  for  a 
long  time  entire  trains  on  many  of  the  most  important  long  routes 
in  Europe,  and  latterly  in  Asia,  as  from  Paris  to  Lisbon,  Paris  to 
Constantinople,  Moscow  over  the  Siberian  Railroad  to  Irkutsk,  a 
line  which  would  have  been  extended  to  Port  Arthur  but  for  the 
.Japanese  war;  and  many  others.  The  company  also  built  and  con- 
ducted some  of  the  most  luxurious  hotels  in  the  world,  chiefly  at  win- 
ter resorts — an  enterprise  which  has  so  far  been  unprofitable.  Nagel- 
mackers left  a  son,  RenS,  who  is  one  of  the  directors  of  the  company. 

New   President   of  the   Master   Blacksmiths'   Association. 

Mr.  David  B.  Swinton.  the  newly  elected  President  of  the  Inter- 
national Railroad  Master  Blacksmiths'  Association,  was  born  at 
Hadlow,  Ont.,  and  commenced  his  career  in  his  father's  shop  at 
that  place.  At  the  age  of  IS  he  began  work  with  the  Credit  Valley 
R.  R.  Co.  at  Toronto,  a  few  years  later  entering  the  service  of  the 
Canadian  Pacific  R.  R.  at  Montreal  in  the  locomotive  department, 
afterward  being  promoted  to  the  position  of  Master  Blacksmith  of 
the  car  department,  which  position  he  now  hol^s.  Mr.  Swinton, 
though  young,  is  a  man  of  broad  experience,  and  is  popular  with 
those  employed  under  him. 

Tramway  Competition  in  England. 
Lord  Allerton  told  the  Great  Northern  Railway  meeting  on 
August  11  that  electric  tramway  competition  during  the  half  year 
had  been  a  serious  matter  for  the  company.  In  Yorkshire  owing 
to  further  extension  of  tramAvays.  it  had  carried  350.000  fewer  pas- 
sengers. The  new  service  of  tram  cars  in  London  had  affected  its 
short-distance  traffic  betwen  Hornsey.  Wood  Green.  Harringay  and 
Finsbury  Park,  at  which  stations  the  falling  off  had  been  150.000 
passengers. 

Performance  of  an   Allfree-Hubbell    Locomotive. 

Central  Railroad  of  New  Jersey  locomotive  5S1.  equipped  with 
the  Allfree-Hubbell  valve  gear,  was  described  in  the  Railroad  Gazette 
June  9.  1905,  as  was  its  performance  in  competition  with  a  com- 
panion locomotive  having  the  usual  valve  gear.  On  July  23d  this 
locomotive  battled  a  five-car  train  from  New  York  to  Philadelphia. 
92.8  miles,  in  one  hour  aud  58  minutes  without  taking  water.  The 
train  made  the  regular  stops  and  three  slow-downs,  the  average 
speed  being  47.18  m.p.h.  The  tank  holds  5.000  gals,  and  on  arrival 
at  destination  still  had  6  in.  of  water  in  it. 

Master   Car   Builders'   and    Master   Mechanics'    Conventions. 

The  next  place  of  meeting  of  the  annual  conventions  of  the 
Master  Car  Builders'  and  Master  Mechanics'  Associations  conven- 
tion will  be  determined  by  the  following  committee:  A.  E.  Mitchell, 
S.  M.  P.,  L.  V.  R.  R.  Co.,  with  oflSce  at  South  Bethlehem,  Pa.;  G.  W. 
Wildin.  Mechanical  Superintendent.  Erie  R.'  R.  Co.,  with  office  at 
Meadville.  Pa.;  F.  K.  Shults,  representing  the  Supply  Men's  Asso- 
ciation. 95  Liberty  street,  New  York  City. 


The  above  mentioned  committee  has  appointed  Mr.  F.  K.  Shults 
Chairman,  and  all  communications  should  be  addressed  to  him, 
care  Camel  Company,  95  Liberty  street.  New  York  City. 

Temporary  Hoboken  Terminal. 
The  Lackawanna  has  practically  completed  a  temporary  terminal 
at  Hoboken.  N.  J.,  to  replace  the  one  destroyed  by  fire  August  7. 
The  estimated  cost  of  this  temporary  work  is  about  JIOO.OOO,  and 
it  is  understood  that  this  cost,  together  with  that  of  removing  this 
same  structure  to  make  room  for  the  permanent  one  later  on,  will 
represent  the  chief  actual  loss  from  the  fire,  as  the  old  buildings 
would  have  been  torn  down  a.s  soon  as  possible.  It  is  no  doubt  a 
considerable  convenience  to  the  company  to  have  them  removed  in 
this  summary  manner. 

New  Honolulu  Record. 
The  Pacific  mail  steamship  Siberia  has  made  a  new  record  be- 
tween San  Francisco  and  Honolulu,  making  the  run  in  4  days,  19 
hours  and  20  minutes,  which  is  at  the  rate  of  18.1  knots  an  hour. 
The  best  previous  time  was  4  days  and  23  hours,  approximately, 
made  by  the  Korea,  a  sistCr  ship  of  the  Siberia,  two  years  ago. 
These  two  vessels  are  both  American  build. 

Coal  Production  in  the  United  States. 
The  Wall  Street  Journal  prints  the  following  table  of  coal  pro- 
duction in  the  United  States  since  1884: 

I'itumiliou.s   and  r.uiuniiiuiis  ami 

antlira-  antlira- 

lile  comliiiK'il.  Amluaciu-.  .  rile  inmbineil.       .\ullaaoilt'. 

tons.  tons.  ii>ns.  tons. 

tMci4.  . .  .;!.-)i.i<Hi.'.i.-.;;  7:i.l56,7uy  isiM.  . .  .17<j.741..jJ0        o1,921.121 

t'.MP.'i.  .  .  ..■i.-i7.a.it).41H  74,fi07,06S  18fi:i.  .  .  .  lS2.:i.'ii;,774  ."i3,967..54:i 

liiOJ.  ..  .:«U..5!)0.43!I  41.373.595  1892 ...  .170.329.071  52.472,304 

11101.  ..  .293.290,811!  H7.471.667  1891 .  .  .  .  168.36t>,HH9  .■>0.665,431 

liMMI 169,084.027  57.367.915  1890.  ...  137,770,963  46.468,(>41 

1.S99 253.741.182  60.418.005  1889 141.229,513  45.546,970 

1.S9S.  ..  .219,796,267  53,382,644  1888.  ..  .148.659,657  46.619.564 

1.S97.  ..  .200.229,199  2,611.680  1887 130,650,511  42,088,197 

1896.  ..  .191,9,86.337  54.346.081  1886.  ...  113.680,427  39.035.446 

1.S95.  ..  .193.117.530  57.999.337  1885.  ..  .111.160,295  38,335,974 

The  production,  in  tons,  of  bituminous  coal  in  the  principal 
soft  coal  states  for  a  series  of  years  compares  as  follows: 

1904.  1900.  1885. 

t'ennsylvania     97,916,733  79,842,326  26,000,000 

Illinois     35.990,796  25,767,981  11,834.459 

West    Virginia    32,332,385  22.647,207  3,369,062 

Ohio    24.415.054  18,988.150  7,816.179 

Alabama    11,163.194  8,394,275  2,492.000 

Indiana    10.929,908  6,484,086  2,375,000 

Colorado    6,594,295  5,244,364  1,356.062 

Kentucky    7.559.940  5,328,964  1,600,000 

Iowa     6,542,005  5,202,939  4,012.575 

Kansas     6.322,875  4,467,870  1,212.037 

Maryland 4.819.171  4.024,688  2,833,337 

n'voming    5.177,381  4,014,602  807.328 

lennessee    4,782,302  3.509,562  1.440.957 

MissoHi-i     4.187,197  3,540,103  3,080,000 

\-irf:inia    :!. 376,092  2,393,754  567.000 

Manufacturing  and  Business. 

R.  S.  Cooper,  former  representative  of  the  Rand  Drill  Co.  at 
Pittsburg,  Pa.,  has  been  appointed  Manager  of  the  New  York  oflSce 
of  the  Independent  Pneumatic  Tool  Co. 

The  American  Bridge  Co.  is  putting  up  new  works  at  Athens. 
Pa.,  which  it  expects  to  have  open  by  the  first  of  October,  and  which 
will  give  employment  to  about  500  men. 

The  Canadian  Pacific  has  purchased  four  large  steam  shovels 
from  the  Locomotive  &  Machine  Co.,  of  Montreal,  Que.  This  is  the 
largest  order  of  the  kind  ever  filled  in  Canada. 

Jas.  C.  Main,  formerly  Engineer  of  Masonry  Construction  of 
the  Chicago,  Milwaukee  &  St.  Paul,  is  now  connected  with  J.  G. 
White  &  Co.,  Engineers  and  Contractors,  43  Exchange  place..  New 
York. 

Announcement  has  been  made  that  the  Continental  Iron  & 
Steel  Co.  will  soon  build  a  large  plant  at  East  Rahway,  N.  J.,  in 
which,  it  is  said,  rails  will  be  made.  The  Pennsylvania  is  thought 
to  be  back  of  this  project. 

P.  F.  Kobbe.  Jr..  announces  his  resignation  as  Advertising 
Manager  of  the  Rand  Drill  Co..  to  engage  in  similar  work  elsewhere. 
Until  October  1  his  address  will  be  at  11  Broadway.  New  York,  and 
after  that  date  at  1  Hudson  street. 

William  T.  Simpson,  formerly  with  the  Detroit  Lubricating 
Co..  and  more  recently  with  the  American  Locomotive  Equipment 
Co..  is  now  with  the  S.  F.  Bowser  &  Co.,  of  Fort  Wayne,  Ind.,  maker 
of  the  Bowser  oil  storage  systems  and  oil  house  equipments. 

The  Dayton  Pneumatic  Tool  Co.  is  in  the  market  for  new  drop 
forge  dies  for  hammer  handles,  and  will  be  pleased  to  hear  from 
drop  forge  companies  equipped  for  this  class  of  work.  All  commu- 
nications in  regard  to  the  matter  should  be  addressed  to  their  gen- 
eral offices  at  Dayton.  Ohio. 

Mr.  Henry  W.  Toothe  has  resigned  as  Manager  of  the  Railroad 
Department  of  the  Magnolia  Metal  Co.  to  take  a  position  with  the 
A.   C.    Stiles   Anti-Friction   Metal    Co.,   of   New    Haven,   Conn.     Mr. 
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Toothe  will  act  as  Manager  of  this  company's  Bal)l)itt  Department, 
witli  heatlquarters  in  New  York  City. 

Walter  E.  Harrington  has  severed  his  connection  as  Vice-Presi- 
dent and  General  Manager  of  the  New  York-Philadelphia  Company 
to  become  associated  with  J.  G.  White  &  Company,  of  New  York,  as 
Operating  Manager,  in  which  position  he  will  supervise  all  of  the 
railway,  electric  lighting,  gas  and  other  properties  operated  by 
it.  and  will  make  his  headquarters  at  the  New  York  office  of  the 
company,  43  Exchange  place. 

The  Erie  Railroad  Co.  has  awarded  The  Buffalo  Forge  Com- 
pany, Buffalo.  N.  Y..  contracts  for  heating  and  ventilating  its  new 
42-stall  roundhouse  at  Buffalo,  N.  Y. ;  its  43-stall  roundhouse  at 
Hornellsville.  N.  Y.;  its  21-stall  roundhouse  at  Gallon,  Ohio,  and  its 
21-stall  roundhouse  at  Huntington,  Ind.  The  Fan  system  of  heat- 
ing ventillation  will  be  used,  and  if  the  pipe  in  the  heating  appar- 
atus of  these  installations  were  laid  in  one  continuous  length,  the 
distance  covered  would  be  practically  6Y2  miles. 

According  to  reports  from  Pittsburg,  many  of  the  mills  and 
shops  of  the  steel  makers  are  to  be  enlarged  apd  improved  at  an 
expenditure  of  over  $25,000,000.  Among  the  companies  building 
new  works  are;  The  Carnegie  Steel  Co.,  at  Braddock  and  at  Home- 
stead: .Tones  &  Laughlin,  at  Pittsburg;  American  Steel  &  Wire  Co.. 
at  Pittsburg  and  at  Rankin;  National  Tube  Co.,  at  Pittsburg  and 
at  McKeesport;  McClintic-Marshall  Construction  Co.,  at  Pittsburg; 
Mesta  Machine  Co.,  at  Pittsburg,  and  Pittsburg  Steel  Co.,  at 
Monessen. 

At  the  annual  meeting  of  the  stockholders  of  the  Locomotive 
Appliance  Co..  which  was  held  at  their  offices.  Old  Colony  Building, 
Chicago.  August  10th,  the  following  directors  were  elected  for  the 
ensuing  year:  J.  H.  McConnell,  Pittsburg,  Pa.;  E.  B.  Lathrop.  Frank 
W.  Furry,  Ira  C.  Hubbell,  J.  B.  Allfree.  Willis  C.  Squire  and  J.  J. 
McCarthy,  Chicago;  W.  J.  McBride.  Clarence  H.  Howard,  B.  F. 
Hohart  and  C.  A.  Thompson.  St.  Louis.  Mo.  J.  H.  McConnell,  who 
succeeds  G.  W.  Cale,  Jr..  was  formerly  connected  with  the  Union 
Pacific  for  a  number  of  years,  and  more  recently  Manager  of  the 
Pittsburg  Works  of  the  American  Locomotive   Co. 

Iron  and  Steel. 

The  Vanderbilt  Lines,  it  is  said,  have  placed  orders  for  rails 
amounting  to  160.000  tons  for  1905  delivery. 

The  United  States  Steel  Corporation,  it  is  said,  has  arranged  to 
buy  between  30,000  and  40.000  tons  of  Bessemer  pig  iron  for  Septem- 
ber delivery. 

The  orders  for  rails  recently  placed  with  the  United  States 
Steel  Corporation  by  the  Harriman  Lines  aggregate  about  75.000 
tons.  The  contracts  recently  placed  by  (he  Union  Pacific  and  the 
Southern  Pacific  aggregate  about  86.000  tons.  The  Chicago.  Bur- 
lington &  Quincy  is  in  the  market  for  15,000  tons  for  1905  delivery, 
and  the  Frisco  System  for  25,000  tons  for  1906  delivery. 


PERSONAL. 


— Mr.  John  H.  Davis,  for  many  years  Master  Car  Builder  of  the 
Atlantic  Coast  Lice  at  Wilmington,  N.  C,  died  at  that  place  on 
August  17  at  the  age  of  47.  Mr.  Davis  was  born  in  Charlotte,  N. 
C.  and  came  to  the  Wilmington  shops  of  the  Atlantic  Coast  Line  as 
an  apprentice  in  1875  at  the  age  of  17,  becoming,  in  1884,  Master 
Car  Builder  after  a  series  of  promotions. 

—Mr.  George  H.  Thompson.  City  Passenger  Agent  of  the  Pitts- 
burg &  Lake  Erie,  died  in  Pittsburg  on  August  17  at  the  age  of  33. 
Mr.  Thompson  was  born  at  Cleveland.  Ohio,  where  he  entered  the 
service  of  the  Lake  Shore  &  Michigan  Southern.  In  1893  he  was 
appointed  Traveling  Passenger  Agent  of  the  Pittsburg  &  Lake  Erie. 
holding  this  position  until  1902.  when  he  was  appointed  City  Pas- 
senger Agent. 

— Mr.  James  B.  Smalley,  who  has  recently  been  appointed  Super- 
intendent of  the  Kansas  division  of  the  Chicago,  Rock  Island  & 
Pacific,  with  headquarters  at  Topeka.  Kan.,  began  his  railroad  work 
with  the  Chicago,  Milwaukee  &  St.  Paul  at  Muscoda.  Wis.,  study- 
ing telegraphy.  After  a  short  apprenticeship  he  went  into  the  gen- 
eral freight  office  of  the  same  road  at  Milv.'aukee  and  was  trans- 
ferred two  years  later  to  become  assistant  despatcher  and  later 
was  made  train  despatcher.  Eight  years  after  he  was  appointed 
chief  despatcher  at  Dubuque,  from  which  place  he  was  transferred 
to  Marion  as  chief  despatcher  of  that  division  and  later  became 
Assistant  Superintendent  of  the  division.  Two  years  later  he  was 
appointed  to  the  position  of  Superintendent  of  the  Dakota  divi- 
sion, with  headquarters  at  Estherville,  where  he  remained  only  a 
few '  months.  He  was  then  transferred  to  Des  Moines  as  Super- 
intendent of  the  Iowa  division,  which  position  he  leaves  to  take 
charge  of  the  Kansas  division. 

M,..  Charles  W.  Jones,  the  new  Superintendent  of  the  Iowa 

division  of  the  Chicago.  Rock  Island  &  Pacific,  was  born  at  Milton. 


Ind.,  in  1858,  and  was  educated  at  the  Mitchellville  Seminary.  His 
entire  railroad  career  has  been  spent  with  the  Chicago,  Rock  Island 
&  Pacific,  having  started  as  agent's  helper  at  Mitchellville  in  1876. 
After  a  short  apprenticeship  he  was  appointed  operator.  He  con- 
tinued this  work  from  1877  to  IS81,  and  from  that  time  to  1884 
he  was  agent  and  operator  at  Atlantic,  and  from  1884  to  1890  was 
train  despatcher  in  Des  Moines.  For  two  years  he  was  chief 
despatcher  at  Davenport,  where  he  also  served  as  trainmaster  for 
three  years,  and  for  a  short  time  was  Assistant  Superintendent 
until  his  transfer  in  1895  to  Herrington,  Kan.,  as  Superintendent 
of  that  division.  When  the  headquarters  were  transferred  from 
that  place  to  Topeka,  he  continued  in  the  same  capacity.  He  now 
leaves  this  position  to  go  to  the  Iowa  division  of  the  same  company. 


ELECTIONS   AND   APPOINTMENTS. 


Canadian  Pacifii: — See  Panama  Canal, 

J.  M.  R.  Fairbairn  has  been  appointed  Acting  Dlvisioii  En- 
gineer of  the  Eastern  Division,  with  headquarters  at  Montreal, 
succeeding  D.  MacPherson.  resigned. 

Chicago  Great  Western  Railway. — E.  E.  Watson  has  been  appointed 
Assistant  General  Freight  Agent,  succeeding  W.  E.  Pinckney, 
promoted. 

Chicago.  IndianapotiH  .(■  Ldui.srille. — W.  B.  Jones  has  been  appointed 
Superintendent  of  Transportation  in  charge  of  telegraph  serv- 
ice, assignment  and  distribution  of  power  and  equipment  used 
in  freight  and  passenger  service,  with  headquarters  at  Lafay- 
ette, Ind.  L.  H.  Parker  having  resigned  to  engage  in  other  busi- 
ness, the  office  of  Superintendent  is  abolished.  All  matters 
which  do  not  come  within  the  jurisdiction  of  the  Superintendent 
of  Transportation,  will  hereafter  be  handled  through  the  of- 
fice of  the  General  Superintendent. 

Chicago.  Milwaukee  d  St.  Paul. — J.  J.  Harding,  hitherto  Assistant 
Engineer  in  charge  of  the  drafting  room  of  the  bridges  and 
buildings  department,  has  been  appointed  Engineer  of  Masonry 
Construction,  succeeding  J.  C.  Hain,  resigned.  J.  H.  Pryor  suc- 
ceeds Mr.  Harding. 

Chicago,  Bock  Island  cfc  Pacific. — A.  W.  Kelso  has  been  appointed 
Superintendent  of  the  Chicago  Terminal  Division,  succeeding 
W.  G.  Bierd.  resigned. 

C.  H.  Hubbell,  Acting  General  Superintendent  of  the  Cen- 
tral district,  has  been  appointed  General  Superintendent  of  the 
Northern  district,  with  office  at  Cedar  Rapids.  Iowa.  H.  S. 
Cable,  formerly  General  Superintendent  of  the  Northern  dis- 
trict, has  been  appointed  to  the  same  position  on  the  Central 
district,  with  headquarters  at  Davenport,  Iowa. 

Cincinnati.  Hamilton  cC-  Dayton. — F.  A.  Sweeney.  Trainmaster  at 
Cincinnati,  has  been  appointed  Superintendent  of  the  Wellston 
division,  with  headquarters  at  Wellston,  Ohio,  suceeding  George 
Geiger,  resigned. 

Cleveland,  Akron  it-  Columbus. — J.  H.  Oglesby  has  been  appointed 
Traveling  Freight  Agent,  with  temporary  headquarters  at  ("o- 
lumbus,  Ohio,  succeeding  C.  M.  Munhall,  deceased. 

Cleveland.  Cincinnati.  Chicago  d-  St.  Louis. — Charles  Krotzenberger. 
General  Agent.  Passenger  Department,  with  office  at  Columbus. 
Ohio,  has  been  appointed  to  the  newly  created  position  of  Gen- 
eral Agent.  Passenger  Department,  with  headquarters  at  Cin- 
cinnati, reporting  to  the  General  Passenger  and  Ticket  Agent. 
He  is  succeeded  by  C.  C.  Clark,  formerly  Central  Passenger 
Agent  at  Cincinnati. 

Delaware,  Lackawanna  d-  We.'itern. — F.  W.  Williams,  Master  Me- 
chanic at  Buffalo,  N.  Y.,  has  resigned. 

Denver.  Enid  <6  &ulf. — W.  B.  Blanton,  Assistant  to  the  Vice-Presi- 
dent and  General  Manager,  has  resigned. 

Galveston,  Harrisburg  d  San  Antonio. — Colonel  W.  J.  Craig  has  been 
appointed  Division  Freight  and  Passenger  Agent,  with  head- 
quarters at  Victoria,  Tex. 

Lake  Shore  &  Michigan  Southern. — Harry  F.  Smith  has  been  ap- 
pointed General  Car  Foreman  at  the  Collingwood,  Ohio,  shops. 

Xorfolk  d  Western. — W.  S.  Becker,  Superintendent  of  the  Norfolk 
division,  with  headquarters  at  Crewe,  Va..  has  been  appointed 
Superintendent  of  the  Pocahontas  division,  with  office  at  Blue- 
field,  W.  Va.,  succeeding  M.  J.  Caples.  resigned.  Mr.  Becker 
is  succeeded  by  V.  A.  Riton,  formerly  Superintendent  of  the 
Shenandoah  division.  E.  A.  Blake  has  been  appointed  to  suc- 
ceed Mr.  Riton  as  Superintendent  of  the  Shenandoah  division, 
with  office  at  Roanoke.  Va.  James  T.  Carey,  Trainmaster  on 
the  Scioto  division,  has  been  appointed  Assistant  Superintend- 
ent of  the  Pocahontas  division. 

Panama  Canal. — J.  G.  Sullivan,  Division  Engineer  of  the  Canadian 


6o 


THE     RAILROAD     GAZETTE. 


Vol..  XXXIX.,  No.   8. 


Pacific,  has  been  appointed  Assistant  Engineer  of  Construction 
of  the  Panama  Canal. 
South   d   Western. — M.   J.   Caples,   Division   Superintendent   of   the 
Norfolli   &   Western,   has   been   appointed    General   Manager   of 
this  company,  with  headquarters  at  Bristol,  Va. 

Tidewater. — F.  F.  Harrington,  who  was  in  the  office  of  the  Chief  En- 
gineer of  the  New  Yorlj  Central,  has  been  appointed  Engineer  of 
Bridges,  with  headquarters  at  Norfolk,  Va. 

Wabash. — W.  C.  Maxwell,  formerly  Assistant  General  Freight  Agent 
of  the  Chicago.  Burlington  &  Quincy,  with  office  at  St.  Joseph. 
Mo.,  has  been  appointed  Assistant  General  Traffic  Manager  of 
the  Wabash,  with  headquarters  at  St.  touis. 

Wahash-Pittsbiirg  TermiiiaL — John  T.  Walsh,  Assistant  Auditor, 
has  resigned. 


CAR   BUILDING. 


LOCOMOTIVE  BUILDING. 


The  Cleveland,  Cincinnati,  Chicago  £  St.  Louis  has  ordered  50 
locomotives. 

The  New  York,  Neic  Haven  it  Hartford  is  reported  to  have 
ordered  17  freight  locomotives. 

The  Japanese  Oovernment  has  ordered  150  narrow  gage  locomo- 
tives from  the  Baldwin  Locomotive  Works. 

The  Rhaetische-iahn.  a  narrow  gage  railroad  in  Engadine, 
Switzerland,  is  reported  as  being  in  the  market  for  13  locomotives. 

The  Harriman  Lines  have  ordered  72  simple  Consolidation,  31 
simple  Atlantic,  10  simple  Pacific  and  23  switching  locomotives  from 
the  Baldwin  Locomotive  Works. 

The  South  Side  Coal  it-  Railway  Company,  Arkansas,  on  the 
completion  of  its  line,  will  be  in  the  market  for  three  85-ton  freight 
locomotives.  George  D.  Locke,  Missouri  Trust  Building,  St.  Louis, 
is  Vice-President  of  the  company. 

The  Michigan  Central  is  having  a  number  of  locomotives  built 
by  the  Locomotive  &  Machine  Co.,  of  Montreal,  Ltd.  These  en- 
gines are  duplicates  of  those  recently  completed  for  the  Michigai- 
Central  at  the  Schenectady  shops  of  the  American  Locomotive  Co. 
These  are  of  the  2-8-0  C  type,  having  the  following  dimensions: 
Cylinders,  23  in.  and  35  in.  in  diameter  x  32  in.  stroke;  eight  drivers, 
63  in.  in  diameter;  driving  wheel  base,  17  ft.;  total  wheel  base,  25 
ft.  9  in.;  weight  on  drivers,  175.000  lbs.;  total  weight,  199,000  lbs.; 
tank  capacity,  14  tons  of  coal  and  16,000  U.  S.  gallons  of  water; 
weight  of  tender  when  loaded,  128.000  lbs. 

The  Bangor  d  Aroostook  has  ordered  five  simple  10-wheel  freight 
(4-6-0)  locomotives  from  the  American  Locomotive  Co.,  for  spring 
1906  delivery.  These  locomotives  will  weigh  144,500  lbs.,  with  111,- 
500  lbs.  on  the  drivers;  cylinders,  20  in.  x  26  in.;  diameter  of 
drivers,  62  in.;  extended  wagon  top  boiler,  with  a  working  steam 
pressure  of  180  lbs.;  heating  surface.  2,052  sq.  ft.;  277  charcoal  iron 
tubes,  2  in.  in  diameter  and  13  ft.  8  in.  long;  firebox.  96  in.  x  41  in.; 
grate  area,  27V3  sq.  ft.;  tank  capacity,  4,000  gallons,  and  coal  ca- 
pacity, seven  tons.  The  special  equipment  includes:  Westinghouse- 
American  air-brakes,  Sterlingworth  brake-beams.  Tower  couplers, 
Dewey  headlights,  Hancock  injectors,  Ashton  safety  valves.  Leach 
sanding  devices,  Detroit  sight-feed  lubricators  and  Krupp  driving 
wheel  tires. 

The  Louisiana  d  Arkansas  has  ordered  four  simple  10-wheel 
freight  (4-6-0)  locomotives  from  the  Baldwin  Locomotive  Works, 
for  August  and  September  delivery.  These  locomotives  will  weigh 
149,500  lbs.,  with  121.500  lbs.  on  the  drivers;  cylinders,  20  in.  x 
26  in.;  diameter  of  drivers,  56  in.;  straight  top  boiler,  with  a  work- 
ing steam  pressure  of  200  lbs.;  heating  surface.  2,306  sq.  ft.;  316 
charcoal  iron  tubes,  2  in.  in  diameter  and  13  ft.  long;  steel  fire- 
box, 116%  in.  X  41%  in.;  grate  area,  33.3  sq.  ft.;  tank  capacity, 
5,000  gallons,  and  coal  capacity,  10  tons.  The  special  equipment 
includes:  Westinghouse-American  air-brakes.  Tower  couplers. 
Monitor  injectors,  More- Jones  journal  bearings,  Jerome  piston  and 
valve  rod  packings.  Leach  sanding  devices,  Nathan  sight-feed  lubri- 
cators and  French  springs. 

The  Chicago,  Burlington  d  Quincy,  as  reported  in  our  issue  of 
August  11.  is  building  four  simple  switching  (0-6-0)  locomotives 
at  its  Havelock  (Neb.)  shops,  for  October  delivery.  These  locomo- 
tives will  weigh  (estimated)  144,200  lbs.;  cylinders,  21  in.  x  26  in.: 
diameter  of  drivers,  52  in.;  radial  stay  boiler,  with  a  working  steam 
pressure  of  180  Ib's. ;  heating  surface,  2,366  sq.  ft.;  254  Tyler  iron 
tubes,  2Vi  in.  in  diameter  and  15  ft.  long;  steel  firebox.  6  ft.  x  5  ft.; 
grate  area,  30  sq.  ft.;  tank  capacity,  8,000  gallons,  and  coal  capacity, 
16  tons.  The  special  equipment  includes  Westinghouse  air-brakes, 
Crandall  bell  ringers,  Melrose  couplers.  Sellers  injectors.  Economic 
piston  and  valve  rod  packings,  Ashton  safety  valves,  Michigan 
sight-feeil  lubricators.  Crosby  steam  gages.  Latrobe  driving  wheel 
tires,  and  Standard  Steel  Works  tender  wheel  tires. 


The  Jamison  Coal  <t  Coke  Co.  is  having  500  of  its  cars  rebuilt. 

The  Mexican  Central  has  ordered  20  passenger  cars  from  Bar- 
ney &  Smith. 

The  Winona  rf  Warsaw  (.Electric),  Warsaw,  Ind.,  is  in  the 
market  for  six  cars. 

The  Chesapeake  d  Ohio  will  have  several  hundred  of  its  freight 
cars  rebuilt  by  the  Illinois  Car  Co. 

The  Florida  East  Coast  is  in  the  market  for  10  coaches,  six  bag- 
gage and  express  cars  and  one  sleeping  car. 

The  Nashville,  Chattanooga  d  St.  Louis,  it  is  reported,  will 
build  100  coal  and  100  box  cars  at  its  own  shops. 

The  Cleveland,  Cincinnati,  Chicago  d  St.  Louis  will  have  re- 
paired several  hundred  cars  by  the  Illinois  Car  Co. 

The  Green  Bay  Traction  CoTnpany,  of  Green  Bay,  Wis.,  has 
ordered  two  interur^an  cars  from  the  St.  Louis  Car  Co. 

Stvift  d  Company  will  rebuild  at  its  own  shops  100  produce  cars 
and  are  reported  as  being  in  the  market  for  100  stock  cars. 

The  Missoitri.  Oklahoma  d  Gulf  has  ordered  10  box  cars  of 
80,000  lbs.  capacity  from  the  American  Car  &  Foundry  Co. 

The  Havana  Central  [Electric)  is  reported  as  being  in  the 
market  for  several  hundred  cars  to  be  used  for  general  service. 

The  Orange  d  Northivestem  has  ordered  50  logging  cars  of 
60,000  lbs.  capacity  from  the  Beaumont  Iron  Works,  of  Beaumont, 
Tex. 

The  Canadian  Pacific  intends  building  a  large  number  of  grain 
cai-s  at  its  Montreal  shops.  It  will  also  build  10  passenger  coaches 
and  30  cabooses. 

The  Atchison,  Topeka  d  Santa  Fe  has  ordered  150  flat  cars  of 
80,000  lbs.  capacity  from  the  Pressed  Steel  Car  Co.  They  will  be 
mounted  on  Barber  trucks. 

The  Japanese  Government  has  ordered  2,000  steel  gondola  cars, 
1,000  from  the  Western  Steel  Car  &  Foundry  Co.  and  1,000  from  the 
American  Car  &  Foundry  Co. 

The  Rhaetische-hahn.  a  narrow  gage  railroad  in  Engadine, 
Switzerland,  is  in  the  market  for  62  cars  of  various  sorts,  and  $78,000 
has  been  set  aside   for  their  purchase. 

The  Central  of  Georgia  is  in  the  market  for  500  steel  hopper 
cars  of  100,000  lbs.  capacity,  250  flat  cars  of  80,000  lbs.  capacity,  and 
250  steel  hopper  bottom  gondola  cars  of  100,000  lbs.  capacity. 

The  Seaboard  Air  Line,  as  reported  in  our  issue  of  August  18, 
has  ordered  500  plain  box  cars  and  500  ventilated  box  cars  of  80,000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co.  The  special 
equipment  will  include;  Westinghouse  air-brakes.  Tower  couplers. 
Symington  journal  boxes,  Chicago  old  style  roofs  and  Railway  Steel 
Spring  Co.'s  springs. 

The  South  Side  Coal  d  Railway  Company.  Arkansas,  will  begin 
building  its  50-mile  road  about  October  1.  On  the  completion  of 
its  line,  the  company  will  be  in  the  market  for  the  following  equip- 
ment: Five  hundred  coal  cars.  50  box  cars,  four  passenger  cars  and 
three  cabooses.  The  Vice-President  of  the  company  is  George  D. 
Locke,  Missouri  Trust  Building,  St.  Louis. 

The  Atlantic  Coast  Line,  as  reported  in  our  issue  ef  August 
11,  has  ordered  150  flat  cars  of  60,000  lbs.  capacity  from  the  South 
Atlantic  Car  &  Manufacturing  Co.,  for  September  delivery.  These 
cars  will  be  40  ft.  long  and  9  ft.  2  in.  wide,  over  all.  The  special 
equipment  will  include:  Atlantic  Coast  Line  standard  brake-beams 
and  brasses,  Christie  brake-shoes,  Westinghouse  air-brakes.  Tower 
couplers,  Thornburgh  tandem  draft  rigging  and  Harrison  dust 
guards. 

The  Mexican  Railway,  as  reported  in  our  issue  of  August  11, 
has  ordered  50  gondola  cars  from  the  Pullman  Co.  These  cars  will 
be  of  60,000  lbs.  capacity  and  are  for  October  delivery.  They  will 
weigh  about  29,500  lbs.,  and  measure  34  ft.  long  x  8  ft.  10  in. 
wide  over  sills.  The  special  equipment  includes:  Pullman  axles 
and  brake-beams,  American  Steel  Foundries'  bolsters  and  trucks, 
Christie  brake-shoes,  Westinghouse  air-brakes  and  draft  rigging. 
Tower  couplers  and  Soule  dust  guards. 

The  Atlanta  d  West  Point  has  ordered  four  vestibule  passenger 
cars  from  the  St.  Louis  Car  Co.,  for  November  delivery.  These 
cars  will  be  74  ft.  long.  9  ft.  8I/2  in.  wide  and  14  ft.  6  in.  high, 
over  all.  The  special  equipment  will  include:  Diamond  special 
brake-beams.  Westinghouse  air-brakes,  Ajax  brasses,  Buhoup  coup- 
lers. National  Lock  Washer  Co.'s  curtain  fixtures.  Pantasote  curtain 
material.  Miner  tandem  draft  rigging,  Harrison  dust  guards.  Gold 
heating  system,  McCord  journal  boxes,  Pintsch  light.  Hale  &  Kil- 
burn  seats.  Railway  Steel  Spring  Co.'s  springs,  Pullman  wide  vesti- 
bules and  Page  wheels. 
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BRIDGE  BUILDING. 


Allentow.n-,  Pa, — The  Northampton  County  Commissionfr.s  have 
instructed  County  Engineer  Cooper  to  prepare  plans  for  a  new 
bridge  to  be  built  over  the  Saucon  creek  at  Shimersville. 

Atlanta,  Ga. — A  resolution  has  been  introduced  in  the  City 
Council  to  authorize  an  appropriation  of  |15,000  to  start  the  work 
on  the  Washington  street  viaduct. 

Be.n'ton  Harbor,  Mich. — The  Michigan  Terminal  Co.,  to  secure 
an  entrance  for  its  proposed  road  into  this  place,  offers  to  build  a 
bridge  over  the  Ship  canal  to  cost  $40,000. 

Benton,  Tenn. — The  County  Court,  at  a  recent  session,  decided 
to  build  six  new  bridges;  one  each  at  Conasarga,  Ducktown,  and 
Reliance,  and  three  near  Benton,  at  a  total  cost  of  $40,000,  on  which 
work  is  to  be  commenced  at  once. 

Bismarck,  N.  Dak. — Bids  are  wanted  September  5  by  J.  W. 
Healy,  County  Auditor,  for  building  a  bridge  in  Burleigh  County. 

Chicago.  III. — A  contract  is  reported  let  for  the  superstructure 
and  foundations  for  the  North  avenue  bridge  to  Jackson  &  Corbett 
at  $81,000  and  Roehmhela  &  Galley  at  $112,000,  making  a  totatl  of 
$193,000. 

Cleveland,  Ohio. — The  War  Department  has  approved  the  plans 
submitted  by  the  Cleveland  Terminal  &  Valley  Railroad  for  its  pro- 
posed bridge  to  be  built  over  the  old  bed  of  the  Cuyahoga  river 
at  this  place. 

Eagle  Pass,  Tex. — The  Galveston,  Harrisburg  &  San  Antonio,  it 
is  said,  will  at  once  rebuild  its  trestle  bridge  750  ft.  long,  which 
was  recently  destroyed  by  fire. 

Fredericton,  N.  B. — Bids  are  being  received  by  C.  H.  LaBillois, 
Commissioner  of  Public  Works,  for  rebuilding  the  Wilson  bridge  in 
Carleton  County  and  the  Piccadilly  bridge  over  Trout  River,  in 
Kings  County. 

Hackettstown,  N.  J. — Bids  are  wanted  by  David  McClellan,  of 
Hackettstown,  for  building  an  iron  bridge  over  the  Musconetcong 
River,   near  this  place. 

Int.er.soll,  Ont. — The  City  Council  has  decided  to  build  a  steel 
bridge  over  the  river  at  McKeand  street. 

Germantown,   Ind. — A  new   iron   bridge  will  be  built  over   Plum 
creek  south  of  this  place  during  the  present  year. 

La  Crossk,  Wis. — A  resolution  will  be  introduced  in  the  City 
Council  to  authorize  the  building  of  a  high  bridge  over  the  La 
Crosse  river  to  cost  between  $40,000  and  $50,000. 

Lawton,  Okla.  T. — Contracts  are  to  be  let  by  Charles  E.  Gor- 
don, Chief  of  the  United  States  Geological  Survey,  with  headquar- 
ters at  this  place,  for  building  about  30  steel  bridges  in  Comanche 
County. 

Lexington,  Ky. — A  vote  will  be  taken  next  November  on  the 
question  of  issuing  $27,000  of  viaduct  bonds. 

Montreal.  Qve. — The  City  Council  and  the  Canadian  Pacific  are 
reported  to  have  reached  an  agreement  providing  for  the  building 
of  an  overhead  bridge  over  the  railroad  tracks. 

New  York,  N.  Y. — A  contract  will  soon  be  given  for  building 
the  Manhattan  terminal  of  the  Williamsburgh  bridge  at  the  foot  of 
Delancey  street,  for  which  plans  have  been  completed  by  the  Bridge 
Department.  The  cost  of  the  work  will  be  $1,000,000.  The  terminal 
will  be  entirely  below  the  surface  of  the  ground;  it  will  be  600  ft. 
long  X  180  ft.  wide,  and  will  contain  eight  loops.  The  work,  it  is 
expected,  will  be  completed  by  next  spring. 

Surveys  have  been  made  by  the  Bridge  Department  and  plans 
are  under  way  for  building  of  the  Hudson  Memorial  Bridge  over 
Spuyten  Duyvil  creek  at  a  cost  of  $2,000,000.  An  appropriation  of 
$10,000  for  preliminary  survey  work  was  made  some  time  ago. 
(See  Construction  Record.) 

Paisley.  Ont. — Bids  are  being  received  by  J.  C.  Gibson,  Town 
Clerk,  for  a  bridge  over  Willow  creek. 

Pensacola,  Pla. — Bids  are  wanted  October  1  by  the  joint  Boards 
of  County  Commissioners  of  Escambia  County,  Fla.,  and  Baldwin 
County,  Ala.,  for  building  a  steel  bridge  over  the  Perdido  river  be- 
tween these  two  counties.  Plans  are  on  file  with  A.  M.  McMillan, 
Clerk  of  the  Circuit  Court  of  Pensacola,  Fla. 

Rochester,  N.  Y. — The  New  York  Central,  it  is  said,  has 
changed  its  plans  for  the  West  Shore  bridge  over  the  Genesee  river 
south  of  this  place.  It  was  originally  intended  to  build  a  pier  in 
the  center  of  the  river;  the  new  plans  call  for  a  single-span  struc- 
ture. 

San  Juan,  Porto  Rico. — Bids  are  wanted  September  30  by  the 
Bureau  of  Public  Works  of  the  Department  of  the  Interior  for  a 
steel  truss  highway  bridge,  226  ft.  long,  for  delivery  on  the  dock  at 


San  Juan;  also,  on  the  same  date,  for  a  steel  riveted  highway  l)ridge, 
100  ft.  long.    J.  J.  Jimenez  is  Superintendent  of  Public  Works. 

Spokane,  Wash. — The  Spokane  &  Inland  Electric  Railroad  Co. 
is  making  plans  to  put  up  two  bridges  over  the  Spokane  river  with 
total  length  of  1,000  ft. 

Other  Structures. 

Centralia,  III. — The  Chicago,  Burlington  &  Quincy  has  bought 
a  large  plot  of  ground  at  this  place  on  which  it  will  put  up  repair 
shops. 

Chicago,  III. — The  Chicago  &  Western  Indiana,  it  is  said,  has 
bought  a  large  plot  of  ground  with  a  frontage  of  798  ft.,  on  which 
it  will  build  a  large  freight  warehouse. 

Cleveland,  Ohio. — The  Wheeling  &  Lake  Erie,  it  is  said,  has 
plans  ready  for  putting  up  a  large  passenger  station  at  this  place. 

Cortland,  N.  Y. — The  Lehigh  Valley,  it  is  said,  has  decided  to 
put  up  a  new  passenger  station  at  this  place. 

Cranford,  N.  J. — The  Central  of  New  Jersey  has  given  a  con- 
tract to  Lammerding  &  Devine,  of  this  place,  for  the  substructure 
of  a  new  passenger  station  to  cost  about  $30,000. 

Jer.sey  City.  N.  J. — The  Erie,  it  is  said,  will  make  improve- 
ments at  various  places  along  its  road,  to  include  new  roundhouses 
of  10  stalls  each  at  Hammond.  Ind.,  and  Marion,  Ohio;  one  of  15 
stalls  at  Port  Jervis;  one  of  14  stalls  at  Kent,  and  one  of  six  stalls 
at  Bradford,  Pa.  Each  house  will  be  provided  with  new  ash  hand- 
ling and  coaling  plants  and  cinder  pits. 

New  York,  N.  Y. — The  Long  Island,  it  is  said,  has  plans  ready 
for  putting  up  a  new  ferry  house  at  the  foot  of  34th  street.  The 
building  will  be  400  ft.  long  and  170  ft.  deep  and  will  cover  the 
five  new  slips  the  company  is  now  building. 

The  New  York  Central  &  Hudson  River  has  filed  plans  for  a 
two-story  brick  electric  sub-station  to  be  built  at  50th  street  from 
Park  avenue  to  Lexington  avenue.  The  new  station  will  have  a 
frontage  of  361  ft.,  a  depth  of  39  ft.,  and  will  cost  about  $130,000. 
It  will  be  the  most  important  sub-station  supplying  power  for  the 
operation  of  trains  in  and  out  of  its  new  terminal. 

Waycross,  Ga. — The  Atlantic  Coast  Line  has  commenced  the 
preliminary  work  of  building  its  new  shops  at  this  place. 

Wheeling,  W.  Va. — The  Baltimore  &  Ohio  has  given  a  contract 
to  Horr  &  Kinner,  of  Columbus,  for  the  substructure  for  its  new  pa.s- 
senger  station  to  be  built  at  a  total  cost  of  $300,000. 
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New  Incorporations,  Surveys,  Etc. 

Atchison,  Topeka  &  Santa  Fe. — Announcement  has  been  made 
that  this  company  has  definitely  decided  the  proposed  route  of  its 
trunk  line  from  Galveston  to  the  Pacific  coast.  The  surveys  which 
have  been  completed  run  from  Weatherford,  Tex.  (which  is  al- 
ready connected  with  Galveston),  to  Texico  through  a  level  country 
for  a  distance  of  250  miles,  and  thence  by  the  Belan  cut-oft  now 
under  construction  and  over  the  El  Paso  line  to  Silver  City,  where 
connection  will  be  made  with  the  Santa  Fe,  Prescott  &  Phcenix. 
now  under  construction  in  an  easterly  direction.  The  plan  to  build 
a  line  from  the  Pacos  Valley  lines  to  Rincon  has  been  abandoned. 

Atlantic  Coast  Line. — Plans  are  being  made'  to  butW'a  large 
freight  yard  1%  miles  long  and  750  ft.  wide  at  Waycross,  Ga. 

Berlin,  Princeton  &  Western. — Surveys  are  being  made  for  this 
proposed  road  from  Berlin,  Wis.,  south  to  Princeton,  thence  west  to 
Necedah.  a  distance  of  77  miles.  Henry  Behm.  of  Chicago,  is  the 
promoter.  The  Chicago  &  North-Western  is  said  to  be  back  of  this 
project. 

Bonnerville  &  SouTH^VESTERN. — This  company  has  secured  the 
necessary  capital,  completed  surveys,  and  secured  the  right  of  way 
for  its  proposed  road  from  Bonnerville,  Ark.,  to  Jelks,  a  distance  of 
65  miles.  Contracts  for  building  have  been  let  to  the  Frisco  Con- 
struction Co.     (May  12,  p.  158.) 

Canadian  Valley  &  Western. — Bids  tof  building  a  line  from 
Chickasha,  Ind.  T.,  to  Lehigh,  it  is  said,  will  be  let  by  this  com- 
pany about  September  1. 

Caney,  Oklahoma  &  Texas. — A  contract  has  been  given  by  this 
company  to  W.  R.  Stubbs  for  building  its  road  from  Caney,  Kan., 
to  Perry,  a  distance  of  116  miles.  The  road,  which  is  backed  by 
Eastern  Pittsburg  bankers,  it  is  said,  will  be  operated  by  either  the 
Missouri  Pacific  or  the  Atchison,  Topeka  &  Santa  Fe. 

Chicago  &  Eastern  Illinois. — This  company,  under  the  direction 
of  General  Manager  H.  I.  Miller,  has  begun  to  make  improvements, 
for  which  $1,500,000  was  recently  appropriated.  Nearly  all  parts  of 
the  line  from  Chicago  and  Terre  Haute  will  be  laid  with  new  and 


62 


THE    RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  8. 


heavier  rails,  new  passing  tracks  and  switches,  and  the  installation 
of  a  new  modern  block  system. 

Chicago  &  North-Western. — According  to  reports,  this  com- 
pan.v  is  planning  to  make  improvements  on  its  Galena  division,  to 
include  the  laying  of  four  tracks  for  a  distance  of  30  miles  as  far  as 
West  Chicago.  The  tracks  are  being  elevated  between  Ada  street 
and  Western  avenue,  and  a  new  freight  yard  with  a  capacity  of  5,000 
acres  is  under  construction  between  Melrose  Park  and  Elmhurst. 
The  new  yard  will  contain  more  than  25  miles  of  side  tracks. 

Announcement  has  been  made  confirming  the  report  that  this 
company  has  bought  the  right  of  way  of  the  Rapid  City,  Missouri 
River  &  St.  Paul  Railroad,  which  will  give  a  connecting  link  for 
the  Chicago  &  North-Western  from  Pierre,  S.  Dak.,  to  the  Rapid 
City  line. 

Chicago,  Burlington  &  Quixcv. — The  improvements  to  be  made 
by  this  company  during  the  present  year  at  an  expenditure  of  about 
$350,000,  it  is  said,  will  include  a  new  track  from  Forest  City,  Mo., 
to  Parkville;  a  cut-off  from  Beverly  to  Waldron,  in  Piatt  County, 
and  taking  out  three  curves  between  Waldron  and  Parkville;  also 
a  cut-off  at  Nodaway  and  Forest  City.  The  most  important  work 
is  the  cut-off  from  Beverly  to  Waldron.  Twelve  miles  of  track  will 
be  laid  and  the  distance  between  the  two  places  will  be  shortened 
by  about  IV2  miles.  The  work  also  includes  the  building  of  a  new 
bridge  over  Bush  creek. 

Chicago,  Milwaukee  &  St.  Paul. — Announcement  has  been 
made  that  this  .company  is  about  to  lay  tracks  on  about  75  miles 
of  road  in  South  Dakota.  The  new  extension,  it  is  said,  will  run 
west  from  Lyman  County,  the  proposed  terminus  of  the  extension 
now  under  construction. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — An  officer  writes 
in  regard  to  the  work  being  carried  out  by  this  company  from 
Haughville,  Ind.,  to  Augusta,  that  this  work  is  a  relocation  of  five 
miles  of  the  Chicago  division.  The  present  line  is  very  crooked, 
following  Crooked  creek  and  the  White  river,  and  has  six  large 
bridges  and  a  great  deal  of  curvature.  The  line  from  Haughville 
to  Augusta  is  intended  to  take  the  place  of  this  crooked  portion. 
The  relocation  is  a  tangent,  and  will  reduce  the  line  considerably. 
The  work  was  decided  upon  when  it  became  necessary  to  double 
track  the  existing  line. 

CoLiiMBU.t,  Marion  &  Bucyrus  (Electric). — An  officer  writes 
that  contracts  for  building  this  proposed  electric  railroad  from 
Marion.  Ohio,  to  Bucyrus,  a  distance  of  17  miles,  will  be  let  at  once. 
The  work  does  not  include  any  steel  bridges  or  tunnels.  .John  G. 
Webb,  of  Springfield,  Ohio,  is  President.     (August  18,  p.  54.) 

Denver,  Kansa.s  City  &  Gulf. — Application,  it  is  said,  has  been 
made  by  a  company  under  this  name  for  a  charter  in  Kansas  with 
a  capital  of  $2,000,000  to  build  300  miles  of  line,  with  branches, 
from  a  connection  with  the  Burlington  lines  on  the  north  either 
at  Oronoque,  in  Norton  County,  Kan.,  or  Republican  Junction,  in 
Harlem  County,  Neb.,  south  to  Hayes  City,  Kan.,  and  then  through 
Great  Bend  or  Larned  to  Pratt,  passing  out  of  Kansas  at  Kiowa. 
At  Cherokee.  Okla.  T.,  it  will  connect  with  the  Denver,  Enid  & 
Gulf,  running  east  from  Oklahoma  City  to  Texarkana,  where  it  will 
connect  with  the  Texas  &  Pacific.  The  headquarters  of  the  company 
will  be  at  Medicine  Lodge,  Kan.  The  incorporators  include:  Breck- 
enridge  Jones,  of  St.  Louis;  E.  L.  Psckham,  of  Blackwell.  Okla.  T. : 
J.  J.  Cunningham,  of  Enid.  Okla.  T.;  C.  J.  Rhoads.  of  Medicine 
Lodge;  W.  C.  Robinson,  of  Winfield,  and  others. 

Edjionds  &  iSastern. — Rights  of  way  have  been  secured  by  this 
company  and  contracts  will  shortly  be  let  for  building  its  proposed 
road  for  a  distance  of  36  miles.      (June  27,  p.  183.) 

Gainesville  Midland. — An  officer  writes  in  regard  to  the  Gaines- 
ville &  Athens  Construction  Co.  that  it  was  organized  by  the  Gaines- 
ville Midland  to  build  its  extension  from  Jefferson,  Ga..  southwest 
to  Athens,  a  distance  of  IS  miles. 

Grand  Trunk  Pacific. — A  company  to  be  known  as  the  National 
Construction  Co.,  it  is  reported  from  Montreal,  has  been  formed  to 
build  the  Grand  Trunk  Pacific,  and  is  asking  bids  for  building  500 
miles  of  the  road  west  from  Winnipeg  and  for  the  section  be- 
tween Port  Arthur  and  the  main  line. 

HoisTON,  Beaumont  &  Red  River, — A  contract  is  said  to  be  let 
by  this  company  to  P.  R.  Turney.  of  Houston,  Tex.,  for  building  the 
first  40  miles  of  its  proposed  road  from  Houston.  Tex.,  to  Alex- 
andria. La.     (July  28,  p.  31.) 

Kentucky  Roads, — J.  T.  and  Floyd  Day.  who  own  large  timber 
interests  In  Kentucky,  will  build  a  narrow-gage  lumber  road  from 
Torrent,  in  Wolf  County,  to  Campton,  about  12  miles. 

Lake  Shore  &  Michigan  Southern. — A  contract  has  been  given 
by  this  company  to  the  Ferguson  Contracting  Co.,  of  New  York 
and  Pittsburg,  at  about  $2,000,000  for  grading  at  various  points 
about  34  miles  of  the  Franklin  &  Clearfield  branch,  to  be  built  from 
Franklin,  Pa.,  to  Brookfield,  a  total  distance  of  about  60  miles.  The 
work  includes  the  piercing  of  a  tunnel  950  ft.  long,  and  the  excava- 


tion of  3,500,000  cu.  yds.  of  earth  and  for  100,000  cu.  yds.  of  ma- 
sonry. Other  contracts  reported  let  are:  Crary  Construction  Co.,  of 
Binghamton,  N.  Y.,  two  tunnels,  one  3,000  ft.  long  and  the  other 
1,000  ft.,  and  the  masonry  work  on  a  bridge  over  the  Clarion  river: 
to  the  Thomas  McNally  Co.,  of  Pittsburg,  for  the  masonry  work  of 
a  bridge  over  the  Alleghany  river,  and  to  the  Miller  Construction 
Co.,  of  Lockhaven,  Pa.,  for  the  grading  and  masonry  work  on  about 
20  miles  of  the  line. 

Lima  Eastern. — A  charter  has  been  granted  this  company  in 
Ohio,  with  a  capital  of  $100,000,.  to  build  a  railroad  from  Lima  to 
Marion,  which  is  to  be  operated  by  gasolene  power.  The  incorpora- 
tors include  F.  C.  Oleson,  C.  H.  Chappell  and  others. 

Louisiana  Midland. — This  company  has  filed  its  charter  in 
Louisiana  with  a  capital  of  $10,000,000  and  headquarters  at  Homer. 
The  company  proposes  to  buy  or  build  a  railroad  from  some  point 
near  Magnolia.  Ark.,  running  in  a  southerly  direction  through 
Columbia  County,  Ark.,  and  through  the  counties  of  Claiburne,  Bien- 
ville, Natchitoches,  Rapides  and  Calcasieu  Counties,  La.,  to  Crowley, 
in  Arcadia  County.  La.  The  officers  are:  George  Hunter,  St.  Louis, 
President;  Hugh  C.  Brown,  Ruston.  La..  Vice-President,  and  W.  N. 
Crouch,  St.  Louis,  Secretary, 

Mexican  Roads. — According  to  reports  from  Mexico,  the  Royal 
Trust  Co.,  of  Chicago,  which  is  the  bankers  of  the  Swift  Packing 
Co.,  will  build  a  narrow-gage  railroad  from  Toluca  to  Poente  de 
Ixtle  and  from  Toluca  to  Zecualpan.  R.  J.  Kerr,  representing  the 
Royal  Trust  Co.;  Telesforo  Garcia,  owner  of  a  concession  from  the 
Mexican  Government  for  a  parallel  line;  G.  H.  T.  Shaw;  Joan 
Henkel,  who  owns  a  narrow-gage  road  between  Toluca  and  Tenango 
and  Toluca  and  San  Juan  de  las  Huertoa.  about  32  miles  long,  and 
C.  V.  Tackaberri.  of  the  Los  Arcos  Mining  Co..  are  interested  In  the 
proposed  line.  Negotiations  have  been  completed  for  the  pur- 
chase of  the  Henkel  Railroad.  This  will  be  the  first  link  of  the 
proposed  line.  It  is  proposed  to  issue  $3,000,000  of  gold  bonds, 
which  have  been  underwritten  by  the  Royal  Trust  Co.  at  90,  and 
stock  to  the  value  of  $20,000  per  kilometer  of  the  road's  length  will 
be  issued.  G.  H.  T.  Shaw,  Chief  Engineer  for  the  road,  has  com- 
menced surveys. 

Montana  Roads. — Construction  work,  it  is  said,  has  been  com- 
menced on  a  railroad,  in  which  Marcus  L.  Hewitt,  of  Basin,  is  in- 
terested. The  proposed  road  will  extend  from  Basin,  Mont.,  to 
Kalispell,  and  will  be  200  miles  lon.g,  passing  through  a  rich  timber 
and  agricultural  section, 

Montreal  &  Southwestern  Counties. — This  company  has  ob- 
tained the  right  of  way  over  the  Victoria  bridge  from  the  Grand 
Trunk,  and  will  at  once  commence  the  construction  of  an  electric 
road  from   Montreal  to  Longueuil  via  St,  Lambert. 

New  Jersey  Short  Line  (  Electric  ) . — A  contract  has  been  given 
tor  building  this  proposed  electric  road  to  Cole  &  Tomson.  The 
proposed  route  is  from  Milltown.  the  present  terminus  of  the  Tren- 
ton &  New  Brunswick  road,  to  Elizabeth.  N.  J.,  over  which  high- 
speed electric  cars  are  to  be  operated,  giving  a  through  route  in  con- 
nection with  the  Trenton  &  New  Brunswick  from  Trenton  to  Eliza- 
beth. 

New  York  City  Subways. — The  Board  of  Rapid  Transit  Com- 
mission has  been  notified  by  the  Board  of  Estimate  that  that  body 
has  approved  the  maps  and  routes  of  the  subways  as  laid  down  by 
the  Rapid  Transit  Coriimission.  to  be  built  in  the  boroughs  of  Man- 
hattan and  Brooklyn.  Plans  for  carrying  out  the  work  will  be  com- 
pleted at  once  and  contracts  let. 

New  York.  New  Haven  &  Hartford. — At  a  recent  meeting  of 
the  directors  of  this  company  it  was  voted  to  at  once  build  an 
electric  road  from  Thomaston  to  Waterville.  for  which  surveys 
are  being  made. 

Norther.n  Pacific. — The  certificates  filed  in  the  State  of  Wash- 
ington by  this  company,  providing  for  the  building  of  a  road  in  the 
Yakima  Valley,  is  for  the  construction  of  the  Sunnyside  branch. 
This  was  the  road  which  the  farmers  of  that  section,  represented 
by  Walter  Granger,  of  Zillah,  projected,  but  were  unable  to  com- 
plete, and  which  the  Northern  Pacific  will  finish.  The  road  will  be 
about  20  miles  long  through  a  rich  farming  section  from  Top- 
penish  to  Mabton,  Wash. 

Oklahoma  &  Cherokee  Central. — A  contract  has  been  let  to 
Maney  Bros.,  of  Oklahoma  City,  for  building  the  first  14  miles  of  this 
proposed  road  from  Chelsea  to  the  Verdegris  River.  The  road  will 
eventually  be  extended  to  Pryor  Creek  via  Bartlesville.  Ind.  T.,  a 
distance  of  about  60  miles.     (April  7.  p.  110.) 

Pennsylvania  Lines  West. — Announcement  has  been  made  that  ^ 
a  contract  has  been  let  to  W^illiam  Bros.  &  Morse,  of  Cleveland,  for 
the  elevation  of  the  Cleveland  &  Pittsburg  tracks  through  Newburg, 
a  suburban  section  of  Cleveland,  Ohio.  The  work  includes  the  ele- 
vation or  depression  of  tracks  at  five  crossings,  on  which  work  is  to 
be  started  at  once.  The  contract  calls  for  the  excavation  of  194.000 
cu.  yds.  of  dirt  and  the  building  of  10.000  cu.  yds.  of  masonry  and 
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extends  over  a   distance  of  7,000   ft.  in   Newburg.     The  entire  im- 
provements cover  a  distance  of  about  seven  miles. 

P1TT.SBLKG  &  Butler  Street  Railroau. — A  contract  has  been 
given  by  this  company  to  the  Ferguson  Contracting  Co..  of  Pitts- 
burg and  New  Yorli  for  the  grading,  masonry  worlv  and  track  laying 
on  its  proposed  electric  railroad  from  Etna.  Pa.,  north  to  Butler, 
touching  Mars  and  Velancia.  Its  length  will  be  about  35  miles, 
which  will  be  seven  miles  shorter  than  the  Baltimore  &  Ohio 
between  these  points.  At  Etna,  the  line  will  connect  with  the 
Pittsburg  Railways  Co.  The  companies  are  planning  to  run  cars 
through  Pittsburg  and  Butler.  The  officers  of  the  company  are 
principally  Pittsburg  capitalists,  several  of  whom  ai'O  connected 
with  the  Pittsburg  Trust  Co. 

Prrrsmitii  &  Ciioss  Cuekk. — A  charier  tias  been  grunted  this 
company  in  Pennsylvania,  with  a  capital  of  $70,000,  to  build  a  rail- 
road from  Pryor  station  on  the  main  line  to  the  Wabash-Pittsburg 
Terminal  in  a  northerly  direction  along  the  north  branch  of  Cross 
creek  to  a  connection  with  the  Pittsburg,  Cincinnati,  Chicago  & 
St.  Louis  Railroad  at  Burgettstown,  Washington  County,  Pa.,  a 
distance  of  seven  miles.  The  directors  are:  X.  F.  Sanford,  Pitts- 
burg, President;  J.  W.  Boileau,  B.  V.  Young.  S.  A.  Wartman.  W. 
Craig  Lee.  F.  P.  Patterson  and  J.  R.  D.  Huston. 

Pirr.sBiR(:  &  Lake  Erik. — Announcement  has  been  made  that 
this  company  has  begun  the  construction  of  a  third  traclv  from  Sha- 
mokin  to  Aliquippa  to  increase  its  facilities  for  the  rapid  handling 
of  freight. 

PtTTSiiLiiti  SiiiWAVs. — Application  has  been  made  by  a  syndi- 
cate headed  by  Murray  M.  Verner  and  Mayor  William  B.  Hayes, 
for  a  charter  to  build  a  subway  to  cost  110,000.000,  starting  at 
Oliver  avenue  and  Smithfield  street,  reaching  the  surface  at  Neville 
street,  in  Bellfield,  where  the  line  will  become  a  surface  line.  A 
franchise  for  the  line  through  the  down  town  district  has  already 
been  granted  and   construction  work  will  be  commenced   soon. 

Riu  Grande  Western. — A  contract  has  been  given  by  this  com- 
pany to  the  Utah  Construction  Co.  for  the  extension  of  the  Bingham 
branch  from  the  inoutli  of  Bingham  Canyon  to  Pleasant  Green  and 
Blackrock,  Utah,  a  distance  of  17  miles.  The  work  includes  the  ex- 
cavation of  about  234,000  cu.  yds.  at  Pleasant  Green  and  about  400, 
noo  cu.  yds.  near  Blackrock. 

Seaboard  Aik  Link. — Preliminary  surveys  have  been  made  b.\- 
this  company  for  locating  a  new  line  from  Elberton.  on  the  present 
Portsmouth-Atlanta  route  eastward  to  Augusta. 

Shelbyville  &  Ohio  (Electric). — The  promoters  of  this  road 
are  selling  bonds  to  secure  funds  for  the  immediate  building  of 
the  road.  The  proposed  route  is  from  Milton.  Ky.,  opposite  Madi- 
son, Ind.,  via  Carrollton.  Campbellsburg,  New  Castle  and  Eminence 
to  Shelbyville,  a  distance  of  50  miles.     (June  2,  p,  184.) 

SouTHBOiND  Railroad. — Surveys  are  being  made  by  Captain  A. 
H.  P.  Cornell  for  this  company  to  build  a  railroad  from  Winston- 
Salem,  N.  C,  south  to  Wadesboro  via  Arcadie,  a  distance  of  about 
90  miles. 

SoiTHERN  Pacific. — An  officer  writes  that  plans  are  being  made 
by  this  company  to  Duild  a  railroad  from  Drain.  Ore.,  southwest 
10  Marshfield.  on  Coos  Bay,  a  distance  of  50  miles,  where  connec- 
tion will  be  made  with  the  Coos  Bay.  Roseburg  &  Eastern,  which 
runs  from  Marshfield  via  Coquilla  to  Mertle  Point,  28  miles,  with  a 
branch  to  Beaver  Hill.  The  proposed  line,  when  completed,  will 
open  up  a  good  agricultural  country  in  the  valley  of  the  Umpqua 
river,  and  will  reach  extensive  timber  lands  and  coal  mines  in  the 
Coos  Bay  district. 

Syracuse  Northern  Traction. — This  company  has  been  incorpo- 
rated in  New  York  with  a  capital  of  ?l.oo0.ooo  to  build  an  electric 
railroad  from  Syracuse  and  North  Bay.  on  Oneida  Lake,  and  Brewer- 
ton,  Onondaga  County,  and  Bridgeport  and  Shakelton's  Point,  in 
Madison  County.  The  directors  include:  William  M.  Brown,  of  New- 
castle, Pa.;  W.  K.  Niver,  W.  H.  Plump  and  L.  L.  Waters,  of  Syracuse. 

Tonopah  Terjiinal. — This  company  has  been  incorporated  in 
California  to  build  a  railroad  from  Liberty  via  Goldfish  Junction 
and  the  north  end  of  Lone  Mountain  to  Silver  Peak,  a  distance  of 
100  miles.  Camp  Bros.,  of  Philadelphia,  are  said  to  be  interested. 
W.  C.  Wynkoop  is  President,  and  S.  H.  Park,  Secretary. 

Vancouver.  Victoria  &  Ea.stern. — A  contract  is  said  to  have 
been  given  to  P.  Welch,  of  Spokane,  Wash.,  for  building  14  miles 
from  Midway,  B.  C.  west.  The  road  will  eventually  be  extended  to 
Oroville,  Wash. 

Waccamaw  Railroad. — A  charter  has  been  granted  a  company 
under  this  name  in  North  Carolina,  with  a  capital  of  $250,000,  to 
build  a  railroad  from  a  point  on  the  Cape  Fear  river  near  Oldtown, 
in  Brunswick  County,  west  to  Lake  Waccamaw,  thence  to  connect 
with  the  Atlantic  Coast  Line  at  Bolton,  and  with  the  Seaboard  Air 
Line  at  Manlyville,  a  distance  of  50  miles.  The  incorporators  in 
dude:  E.  Nelson,  of  Detroit;  E,  S.  Hartwell,  Chicago;  J.  E.  Clark 


C.  E.  Clark.  E.  H.  Silliman  and  W.  H.  Chadbourn,  of  Wilmington, 
all  of  whom  are  connected  with  the  Waccamaw  Land  &  Lumber  Co 

Wallula  Pacific. — A  charter  has  been  granted  this  company 
in  the  State  of  Washington  to  build  a  railroad  from  Wallula  to  Van- 
couver, Wash.,  a  distance  of  100  miles.  The  road,  it  is  said,  is  in- 
tended to  be  an  active  competitor  of  the  Oregon  Railroad  &  Naviga- 
tion Company's  lines,  and  it  is  thought  to  be  a  Northern  Pacific  pro- 
ject. The  incorporators  are:  L.  Gerlinger,  of  Portland,  and  G.  M. 
Lyons  and  Joseph  Stapleton,  of  Vancouver. 

Warren,  .Joiin.svii.lk  &  Saline  River. — A  charter  has  been 
granted  a  company  under  this  name  in  Arkansas  with  a  capital  of 
$50,000  to  build  a  railroad  from  Warren,  in  Bradley  County,  Ark., 
southeast  for  a  distance  of  25  miles.  S.  H.  FuUerton,  of  St.  Louis, 
Mo.,  is  President;  C.  L.  Robinson,  of  St.  Louis,  Secretary,  and  J. 
F.  Forsyth,  of  Warren.  Ark.,  General  Manager. 

Western  Maryland. — This  company  has  begun  ils  |)ioposed 
work  of  double  tracking  its  line  from  Baltimore  to  Emory  Grove, 
for  which  bids  have  been  in  for  some  time.  A  contract  has  been 
given  to  Walter  A.  Thorne  for  widening  the  roadbed  on  the  first 
section  from  Fulton  station  to  Walbrook. 

ZiTACUARO-XocoNo.sco. — Announcement  has  been  made  by  Will- 
iam McLachlin,  Manager  of  this  railroad,  that  it  will  soon  be  put  in 
operation.  The  road,  which  is  narrow  gage,  has  been  built  for 
logging  purposes,  and  runs  from  Zitacuaro.  the  terminus  of  the 
Michoacan  &  Pacific,  to  Xoconosco.  in  the  Stale  of  Mexico,  where 
the  company's  timber  lands  are  located  and  where  it  is  at  present 
building  a  large  lumber  mill. 
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Canadian  Pacific. — The  report  of  this  company  for  the  year  ended 
June  30,  1905,  shows  gross  earnings  of  $50,480,882;  working  ex- 
penses, $35,006,794;  net  earnings,  $15,475,088;  their  income  from 
other  sources  was  $1,584,663,  making  a  total  net  revenue  of  $17,- 
059,751.  as  against  $15,904,373  for  the  previous  year.  The  sum 
available  for  the  payment  of  dividends  after  all  fixed  charges 
had  been  met  was  $8,875,685.  After  dividends  had  been  de- 
clared of  2  per  cent,  on  preference  stock  and  3  per  cent,  on 
common  stock  for  the  half-year  ended  June  30,  a  surplus  for 
the  year  of  $1,784,533  was  carried  forward. 

This  company,  it  is  said,  has  bought  control  of  the  new 
Bellingham  Bay  &  British  Columbia  Railroad,  which  runs 
through  rich  mineral  and  lumber  sections  of  Western  Wash- 
ington, giving  the  Canadian  Pacific  a  direct  outlet  to  Puget 
Sound. 

Central  of  GsoRGLi. — The  report  of  this  company  for  the  year  end- 
ing June  30,  1905,  shows  a  surplus  of  $106,665  for  the  year  after 
paying  $750,000,  which  was  5  per  cent,  on  three  classes  of  in- 
come bonds  amounting  to  $15,000,000.  The  road  carried  4,008,- 
111  tons  of  freight,  as  against  3,928,373  the  previous  year,  and 
received  1.144  cents  per  ton-mile,  as  compared  with  1.113  cents 
the  previous  year. 

Chateauuay  &  Lake  Placid. — Announcement  has  been  made  that 
this  company  has  been  leased  to  the  Delaware  &  Hudson  Co. 
until  2403.  The  road,  which  runs  from  Plattsburg  to  Lake 
Placid  and  from  Saranac  Lake  to  Lake  Placid,  is  83  miles  long, 
and  has  been  operated  by  the  D.  &  H.  since  January  1,  1903. 
The  road  has  been  changed  from_narrow  to  standard  gage.  The 
bonds  are  guaranteed  by  the  D.  &  H.,  who  will  also  pay  4  per 
cent,  dividend  upon  $2,000,000  preferred  stock  of  the  leased  line. 

CoNiSOLiDATED  RAILWAY  (N.  Y.,  N.  H.  &  H.). — The  annual  report  of 
this  company  for  the  first  year  of  its  existence  ending  June  30, 
1905,  shows  that  the  company  controls  525  miles  of  electric  rail- 
road. The  next  earnings  for  the  year  over  and  above  all  charges 
were  $426,000.  The  capital  of  the  company  is  $10,000,000,  all 
of  which  is  owned  by  the  New  York,  New  Haven  &  Hartford, 
with  the  exception  of  15  shares. 

Gainesville  &  Gulf. — Announcement  has  been  made  that  this  road, 
which  began  construction  in  1885,  and  was  completed  in  1900, 
running  from  Sampson  City.  Fla..  to  Fairfield,  a  distance  of  48 
miles  and  connecting  with  the  Georgia  Southern  &  Florida  at 
Sampson  City,  has  been  sold  to  F.  M.  Simonton.  of  Tampa;  A. 
P.  Stuckey  and  B.  W.  Blunt,  of  Ocala,  Fla.  It  is  said  that  the 
Southern  Railway  is  back  of  the  purchase  of  this  property,  and 
will  extend  the  road  at  once  to  Tampa,  shortening  the  route  to 
that  place  from  the  west  by  about  50  miles.  The  officers  elected 
are:  S.  F.  Parrott,  of  Macon.  President;  A.  P.  Stuckey,  First 
Vice-President;  B.  W.  Blunt,  Second  \  ice-President;  H.  E.  Tay- 
lor, Gainesville.  Treasurer;  L.  B.  Barker.  Gainesville,  Superin- 
tendent, and  W.  S.  Banks,  Gainesville,  Auditor. 

G.ilveston.  Harbison  &  San  Antonio. — This  company,  on  August  8. 
1905,  under  authority  of  an  act  of  the  Legislature  of  Texas, 
bought   the   New   York.   Texas   &   Mexican   Railway,   the  Gulf, 
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Western  Texas  &  Pacific  and  the  Sau  Autonio  &  Gulf,  which 
will  in  future  be  operated  as  the  Victorian  division  of  this  com- 
pany. The  company  also  bought,  under  authority  of  the  same 
act.  the  Galveston,  Houston  &  Northern,  which  has  not  yet  been 
transferred. 

Intekhorough  iIai'Id  Transit. — The  quarterly  report  of  this  com- 
pany ending  June  30,  1905,  gives  gross  earnings  for  the  year 
of  $lG,S3V,3bY,  an  increase  over  the  preceding  year  of  $2,649,684, 
during  which  time  only  the  Manhattan  division  was  in  opera- 
tion. Operating  expenses  for  the  year  were  $7,397,384,  an  in- 
crease of  $1,551,333,  and  net  earnings  were  $9,439,983,  a  gain  of 
$1,098,348.     The  surplus  has  been  increased  by  $1,056,593. 

l^Eiinm  Valley. — This  company  has  foreclosed  the  mortgage  which 
it  held  against  the  Montrose  Railway,  and  the  property  of  the 
latter  will  be  sold  September  2.  The  road  is  28  miles  long,  con- 
necting Montrose.  Pa.,  with  Tunkhannock,  the  county  seats  of 
Susquehanna  and  Wyoming  counties. 

Li: HIGH  Valley  Transit. — Pour  electric  roads  in  the  neighborhood 
of  Philadelphia,  including  the  Lehigh  Valley  Traction,  the 
Philadelphia  &  Lehigh  Valley,  the  Allentown  &  Slatington  and 
the  Coplay,  Egypt  &  Ironton  companies,  have  been  merged  un- 
der the  above  name.  The  capital  of  the  new  corporation  con- 
sists of  $5,000,000  first  mortgage  bonds.  $7,500,000  consolidated 
mortgage  bonds,  $5,000,000  preferred  stock  and  $3,000,000  com- 
mon stock,  a  total  of  $20,500,000.  The  new  corporation  owns  a 
roadway  150  miles  long  with  principal  terminals  at  Chestnut 
Hill,  on  the  outskirts  of  Philadelphia,  and  Slatington,  in  Lehigh 
County;  also  in  Allentown.  Colonel  Harry  C.  Trexler,  of  Allen- 
town,  Is  President,  The  directors  are:  Arthur  E.  Newbold, 
Philadelphia;  Tom  L.  Johnson,  Cleveland,  O. ;  Edward  B.  Smith, 
Harry  C.  Trexler,  B.  M.  Young.  David  Young,  Newark,  N.  J.; 
George  O.  Albright,  Allentown;  William  F.  Harrity  and  George 
H.  Frazier,  Philadelphia. 

Mexican  Central. — This  company  has  decided  to  exercise  its  option 
to  buy  the  stocks  of  tlie  Mexican  National  Construction  Co.  on 
September  1.  Over  90  per  cent,  of  the  stocks  of  the  latter  com- 
pany have  been  deposited  with  the  Commercial  Trust  Co..  of 
Jersey  City.  By  this  purchase  the  Mexican  Central  will  pay  at 
the  rate  of  $9.75  a  share  for  the  preferred  stock,  50  cents  for  the 
common  and  914  per  cent,  of  its  face  value  for  the  dividend 
scrip.  The  Mexican  National  Construction  Co.  has  outstanding 
$700,000  of  preferred  stock,  $100,000  of  common  stock  and  about 
$180,000  of  dividend  scrip.  At  the  option  price,  the  Mexican 
Central  will  pay  about  $700,000  for  these  stocks,  for  which  it 
will  get  59  miles  of'railroad  running  from  Colima  to  Manzanillo 
and  30  miles  from  Zacatecas  to  Ojecaliente,  a  total  of  89  miles. 
The  59  miles  of  road  from  Colima  to  Manzanillo  will  eventually 
give  the  Mexican  Central's  main  line  an  outlet  on  the  Pacific 
coast,  the  southern  terminus  of  the  Mexican  Central  at  th-3  pios- 
ent  time  being  at  Tuxpan,  which  is  40  miles  northeast  of  Colima. 
The  intervening  40  miles  which  must  be  built  to  connect  with 
this  purchase  runs  through  a  wild,  rough  country,  and  the  work 
will  require  a  great  deal  of  tunneling  and  bridge  work.  It  is 
the  intention  of  the  company  to  build  this  connecting  link.  It  is 
understood  that  Ladenburg,  Thalmann  &  Co.  have  formed  a  syn- 
dicate to  buy  $9,000,000  of  an  issue  of  $10,000,000  of  5  per  cent, 
three-year  notes  to  finance  the  purchase  of  the  above  railroad 
from  the  Mexican  National  Construction  Co.,  and  to  pay  for 
contemplated  extensions  towards  the  Pacific. 

Min.neapolis,  St.  Paul  &  Sault  Ste.  Marie. — At  a  meeting  ot  the 
directors  on  August  22,  which  was  a  month  ahead  of  the  regular 
time,  it  was  decided  to  declare  the  regular  annual  4  per  cent, 
dividend  on  the  common  stock  payable  October  15.  The  road 
has  a  surplus  of  $2,063,415,  but  the  directors  decided  not  to  In- 
crease the  dividend  and  to  use  part  of'  the  surplus  for  better- 
ments. 

The  annual  statement  of  this  company,  which  is  controlled 
by  the  Canadian  Pacific  through  stock  ownership,  gives  gross 
earnings  of  $8,716,621,  an  increase  ot  $1,723,132,  and  net  earn- 
ings of  $4,214,014.  an  increase  ot  $967,305.  The  surplus  for  the 
year  was  $2,063,415,  an  increase  of  $676,000. 

New  Jersey  &  Hudson  River  Railway  &  Ferry  Company. — This 
company  will  redeem  its  first-mortgage  5  per  cent,  bonds  on 
September  1,  1905.  at  110.  Announcement  has  been  made  by 
Millett.  Roe  &  Hagen,  of  New  York,  that  they  will  anticipate  the 
redemption  by  cash  or  by  exchange  for  the  4  per  cent,  bonds  of 
the  same  company. 

New  Yoric,  Ont.\rio  &  Western. — At  the  annual  meeting  of  this 
company  to  be  held  September  27.  the  stockholders  will  be  asked 
to  confirm  the  lease  made  by  this  company  with  the  Port  Jervis, 
Monticello  &  Summitville,  the  Ellenville  &  Kingston  and  the 
Ppcksport  Connecting  Railroads.  These  three  small  roads  form 
a  part  of  the  system,  all  the  capital  stock  being  owned  by  the 


New  York,  Ontario  &  Western.  The  lease  provides  for  the  pay- 
ment to  them  of  an  amount  equal  to  the  fixed  charges.  The  di- 
rectors have  already  passed  upon  the  leases,  which  have  been 
in  force  tor  some  time,  but  will  ask  for  the  ratification  from  the 
stockholders. 

North  Pennsylvania  (Philadelphia  &  Reading). — This  subsidiary 
line  of  the  Philadelphia  &  Reading  has  arranged  to  redeem  Its 
collateral  trust  6s  due  September  1,  aggregating  $1,200,000. 
Funds  available  for  the  redemption  have  been  made  possible  by 
the  purchase  of  stock  effected  by  the  Reading  Railway  through 
the  proceeds  of  the  bonds.  The  North  Pennsylvania  owns  the 
line  between  Philadelphia  and  Bethlehem,  and  a  part  of  the  New 
York  division. 

Nova  Scotia  Eastern. — This  new  company,  incorporated  to  build 
236  miles  of  railroad  from  the  eastern  coast  of  Nova  Scotia  to 
a  connection  with  the  Intercolonial  and  the  Grand  Trunk  Pacific, 
proposes  to  issue  in  England  $4,600,000  5  per  cent.  50-year  bonds 
at  921-.  These  bonds  will  be  a  first  lien  on  the  line  and  on  a 
subsidy  amounting  to  about  $2,800,000.  Interest  during  the  con- 
struction will  be  paid  for  out  of  the  subsidy.  It  is  expected 
that  the  road  will  cost  $23,000  a  mile.  A  sinking  fund  is  to  be 
provided  with  the  Norwich  Union  Life  Assurance  Society  to 
meet  the  principal  when  due. 

Oakland  Traction. — A  supplementary  agreement  has  been  filed  by 
this  company  with  the  Union  Trust  Co.,  of  San  Francisco,  the 
trustee  under  the  $7,000,000  mortgage  of  January  2,  1905,  matur- 
ing January  2.  1933.  providing  that  by  July  1,  1928,  the  sum  of 
$6,000,000  in  cash  or  its  equivalent  in  bonds  secured  by  said 
deed  of  trust  shall  be  in  the  hands  of  the  trustee  for  the  re- 
demption of  the  bond  issue.  The  mortgage  provides  a  sinking 
fund  beginning  in  1906  intended  to  retire  $4,000,000  of  the  bonds 
by  January  2,  1931. 

St.  Louis  Southwestern. — The  preliminary  statement  of  this  com- 
pany for  the  year  ending  June  30,  1905,  shows  an  increase  of 
$1,210,000  in  gross  earnings  and  $797,775  in  net  earnings.  The 
surplus  over  charges  and  payments  of  all  kinds  was  $1,043,823. 
as  compared  with  $538,409  in  the  previous  year.  The  surplus  is 
equal  to  5.2  per  cent,  on  the  $20,000,000  preferred  stock,  and 
this  stock  is  entitled  to  5  per  cent,  non-cumulative  dividends, 
but  has  not  received  any  since  the  reorganization  in  1890.  The 
income  account  shows  reductions  made  in  expenses  and  main- 
tenance of  way  amounting  to  about  $90,000.  The  company  has 
during  the  year  funded  its  fioating  debt  and  car  trust  notes 
involving  a  considerable  increase  in  fixed  charges,  but  a  de- 
crease in  interest  payments  and  other  charges. 

Tractionai,  Company. — Under  this  name  a  company  is  reported  In- 
corporated under  the  laws  of  New  Jersey,  with  a  capital  of  $100,- 
000,  $76,000  of  which  is  to  be  issued  immediately,  to  take  over 
the  entire  stock  of  the  International  Traction  Co.,  which  has  a 
capital  of  $15,000,000,  and  which  owns  the  street  railways  of 
Buffalo,  including  the  Buffalo  Railway  Co.,  the  Buffalo,  Tona- 
wanda  &  Niagara  Falls  Electric,  the  Niagara  Falls,  Whirlpool  & 
Northern  Railway,  and  others,  with  a  total  length  of  about  375 
miles.  One  share  of  the  new  company's  stock  is  to  be  ex- 
changed for  each  100  shares  of  the  International  Traction  Com- 
pany's common  stock.  Henry  J.  Pierce.  President  of  the  Inter- 
national Traction  Co.,  is  also  President  or  the  new  corporation, 
and  Arthur  Robinson  is  Secretary  and  Treasurer.  The  directors 
include:  Thomas  De  Witt  Cuyler,  G.  L.  Boissevain,  E.  B.  Schley, 
Nelson  Robinson,  and  Henry  J.  Pierce. 

Wheeling  &  Lake  Erie. — William  A.  Read  &  Co.  and  Blair  &  Co.,  ot 
New  York,  are  placing  an  issue  of  $8,000,000  three-year  5  per 
cent,  gold  notes,  which  are  guaranteed  principal  and  interest  by 
the  indorsement  of  the  Wabash  Railroad.  These  notes  mature 
August  1,  1908,  and  are  subject  to  call  at  par  on  any  interest 
date  on  thirty  days'  notice,  and  are  secured  under  an  agree- 
ment with  the  New  York  Trust  Co.,  as  trustee,  by  a  deposit  of 
$12,000,000  Wheeling  &  Lake  Erie  general  mortgage  50-year  4 
per  cent,  bonds  dated  August  1.  1955.  The  authorized  issue  of 
the  general  mortgage  bonds  is  limited  to  $35,000,000,  of  which 
$5,000,000  is  reserved  to  retire  prior  liens  that  are  not  yet  ma- 
tured. The  proceeds  of  these  notes  will  be  used  for  double 
tracking  and  making  other  improvements  and  for  new  equip- 
ment. The  Central  Trust  Co..  of  New  York,  is  the  trustee  of 
the  general  mortgage. 

York  Street  Railway. — After  eight  months'  consideration,  the  Com- 
mon Council  of  York  refused  permission  to  Philadelphia  capi- 
talists to  build  lines  in  that  place  and  adopted  an  ordinance 
giving  to  the  York  Street  Railway  Co.,  and  allied  corporations, 
franchises  to  build  electric  lines  and  extensions.  The  ordinance 
provides  that  the  York  Street  Railway  Co.  shall  pay  to  the  city 
5  per  cent,  on  gross  receipts  for  the  first  five  years,  6V-;  per 
cent,  for  the  next  five  years  and  S  per  cent,  thereafter,  in  addi- 
tion to  taxation  fees  on  all  its  property. 
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During  the  month  of  July  the  westbound  "Pennsylvania  Special" 
IS-hour  train  between  New  York  and  Chicago  arrived  in  Chicago 
on  time  every  day;  the  eastbound  arrived  in  Jersey  City  on  time  23 
days. 

Th^  Hon.  H.  R.  Emmerson.  Canadian  Minister  of  Railways,  says 
that  the  operating  department  of  the  Intercolonial  is  to  be  reor- 
ganized on  the  "divisional  plan."  The  office  of  General  Superin- 
tendent will  be  abolished  and  additional  power  given  to  the  Division 
Superintendents. 

It  is  announced  by  the  Pennsylvania  Railroad  that  it  will  no 
longer  maintain  a  ticket  agency  with  Thomas  Cook  &  Son,  New 
York  City.  Officers  of  the  Pennsylvania  believe  that  the  only  way 
to  maintain  rates  is  to  sell  tickets  exclusively  through  the  com- 
pany's own  offices. 

It  is  announced  that  the  New  York  Central  will  abolish  the  prac- 
tice of  lettering  passenger  cars  with  the  names  of  the  trains  in  which 
they  are  run,  such  as  the  Empire  State  Express  and  the  Twentieth 
Centiiry  Limited,  thus  making  all  cars  conveniently  available  for 
any  train,  so  far  as  lettering  is  QOncerned. 

A  clerk,  discharged  last  weeK  from  the  general  office  of  the 
Atchison,  Topeka  &  Santa  Fe  at  Chicago,  is  said  to  have  secured 
and  sold  many  thousands  of  dollars'  worth  of  free  transportation 
by  the  unauthorized  use  of  blank  passes  on  the  Atchison  and  official 
requests,  signed  by  President  Ripley,  for  transportation  on  other 
roads. 

The  Railroad  Commissioners  of  Texas,  after  a  hearing,  have  de- 
cided that  railroad  companies  are  responsible  for  the  icing  in  re- 
frigerator cars:  and  also  have  ordered  a  reduction  in  icing  charges 
to  the  basis  of  $4o  a  car  for  400  miles  and  $20  for  100  miles,  which  is 
the  minimum. 

The  Great  Central  (C.  H.  &  D.-Pere  Marquette)  route  opened 
a  new  city  office  in  Toledo.  Ohio,  August  24,  which  was  made  the 
occasion  of  a  reception  from  7  to  9  o'clock  in  the  evening.  En- 
graved invitations  for  the  event  were  sent  out.  and  there  were 
music  and  flowers.     The  new  office  is  at  416  Madison  street. 

President  Ripley,  of  the  Atchison,  Topeka  &  Santa  Fe,  replying 
to  critics,  says  that  his  company  has  derived  no  benefit  from  the 
advent  of  the  Standard  Oil  Company  in  the  Kansas  field.  The 
changes  in  rates  for  carrying  oil  were  not  made  for  the  benefit  of 
the  Standard  Oil  Company.  The  road  has  never  had  any  oil  traffic 
in  Kans^as  of  any  consequence. 

The  Secretary  of  the  Navy  in  asking  for  bids  for  the  trans- 
portation of  naval  supplies  across  the  continent,  has  given  the  Cana- 
dian Pacific  a  chance.  The  Great  Northern  complained  at  the  abro- 
gation of  an  order  issued  by  former  Secretary  Morton  to  confine 
the  business  to  lines  within  the  United  States,  but  Secretary  Bona- 
parte holds  that  under  the  law  he  must  send  goods  by  the  cheapest 
route,  regardless  of  ownership. 

On  the  Oregon  Short  Line  an  order  has  been  issued  forbidding 
conductors  to  entrust  student  brakemen  with  the  responsibilities  of 
a  brakeman's  work.  New  men  must  ride  over  the  road  as  students 
until  they  have  had  sufficient  training.  Another  order  requires  tele- 
graph operators  to  deliver  to  trains  three  copies  of  each  train  order; 
the  third  copy  to  be  given  to  the  brakeman  at  the  head  of  the 
train,  and  by  him,  after  reading,  to  the  rear  brakeman. 

The  Interstate  Commerce  Commission,  by  Chairman  Knapp,  has 
rendered  a  decision  in  the  case  of  the  Globe-Wernicke  Co.  against  the 
Baltimore  &  Ohio  Southwestern  and  others,  in  which  it  is  held 
that  while  there  is  much  to  support  the  view  that  sectional  book- 
cases might  properly  be  placed  in  the  first  class  of  the  Official  Classi- 
fication, it  does  not  appear  that  "It..  1st"  for  all  bookcases  is  an 
unlawful  discrimination  against  the  sectional  variety,  and  the  ac- 
tion of  defendants  in  fixing  the  same  classification  and  rates  for 
sectional  as  for  other  bookcases  does  not  exceed  the  limits  of  their 
discretion;  nor  is  defendants'  1':..  times  first-class  rate  for  the  trans- 
portation of  sectional  and  other  bookcases  shown  to  be  unreasonable. 
The  complaint  was  dismissed  without  prejudice  to  further  investi- 
gation. 

A  report  from  Montreal  says  that  President  Shaughnessy,  of  the 
Canadian  Pacific  has  protested  to  tne  Dominion  Government  against 
the  location  of  the  Grand  Trunk  Pacific  along  the  line  now  contem- 
plated, which  he  declares  is  nowhere  more  than  10  miles,  from  the 
Canadian  Pacific  main  line  or  some  of  its  branches.  He  says  that  it 
should  be  laid  30  miles  away.    In  reply,  Vice-President  Morse,  of  the 


Grand  Trunk  Pacific,  has  issued  a  statement  in  which  he  says  that 
it  is  impossible  to  avoid  locating  the  new  line  near  the  Canadian 
Pacific.  He  asserts  that  the  Canadian  Pacific  i.5  estopped  from  ob- 
jecting to  the  nearness  of  the  two  roads  in  the  western  territory,  by 
the  fact  that  in  the  province  of  Ontario  the  Canadian  Pacific  and 
the  Canadian  Northern  are  both  paralleling  Grand  Trunk  lines  so 
near  as  to  be  within  sight  of  them. 

After  discussing  the  question  for  several  years  the  Railroad 
Commission  of  Texas  has  at  last  unanimously  agreed  that  under  the 
Constitution  of  that  State  the  Houston  &  Texas  Central,  and  the 
other  north  and  south  roads  controlled  by  the  Southern  Pacific,  in 
that  state,  are  unlawfully  combined:  and  the  Commission  has  noti- 
fied the  Attorney  General  to  proceed  against  the  H.  &  T.  C,  in  the 
District  Court  at  Austin,  for  forfeiture  of  its  charter.  The  Com- 
mission made  similar  charges  against  the  Texas  &  New  Orleans  and 
the  Houston,  East  and  \Vest  Texas  roads  some  months  ago,  but  final 
action  was  deferred  pending  the  outcome  of  negotiations  that  were 
said  to  be  going  on  for  the  sale  of  the  Texas  &  New  Orleans  to  a 
separate  corporation.  This  sale  was  authorized  by  a  special  act  of 
the  last  Legislature,  but  it  has  never  been  carried  out. 

Grain  Rates. 

The  Trunk  lines  have  announced  increases  in  the  rates  on  grain 
from  Buffalo  to  New  York,  and  other  Atlantic  ports,  varying  from 
one  cent  a  bushel  on  rye  to  V4  cent  on  oats.  The  new  rates  in  cents 
per  bushel  are  shown  in  the  first  column  of  the  table  below: 

New  rate.  Old  r.ite. 

Wheat     4 i/j  cts.  4i/o  cts. 

Corn   :iVi     ••  3 

Oats aV4    "  3 

Rve     4%    •'  Sy.     " 

Barley    3V>    "  3%     " 

The  Chicago  eastbound  lines  have  decided  to  make  advances  of 
2  and  2^/;  cents  per  100  lbs.  on  grain  and  grain  products;  effective 
September  1,  except  that  on  grain  products  for  export  the  advance 
will  not  be  made  until  September  20.  The  new  domestic  grain  rates 
will  be  on  a  basis  of  17 1^  cents  per  100  lbs.  from  Chicago  to  New 
York,  and  on  export  shipments,  15  cents.  The  Eastern  and  Gulf  lines 
have  not  yet  come  to  an  agreement.  Following  the  severe  reduc- 
tions of  last  spring,  there  was  an  agreement  on  the  following  rates, 
which  are  now  in  force: 

Omaha  to  Gulf  ports    18.0 

Kansas  City  to  Gulf  norts   17 

Dmnha    and  Kansas  IMty   to  ISaltimore , 22. ."i 

Omaha  and  Kansas  City  to  New  York 23. ."3 

The  Gulf  lines  hold  out  for  a  differential  of  6  cents  below  the 
Eastern  lines.  The  Western  railroads,  at  a  meeting  at  which  all  ex- 
cept the  Missouri,  Kansas  &  Texas  and  the  Kansas  City  Southern 
were  represented,  have  adopted  a  resolution  to  the  effect  that  "IVi 
cents  per  100  lbs.  be  once  allowed  for  unloading  all  grain  originating 
at  or  west  of  the  Missouri  River,  when  the  grain  is  unloaded  at  any 
point,  and  will  be  paid  but  once  either  by  the  direct  lines  or  the 
connecting  lines.  .  .  .  "  It  is  said  that  this  will  be  followed  by 
the  announcement  of  an  agreement  settling  the  differences  between 
the  Gulf  lines  and  those  to  the  East. 

Another  Verdict  on  the  Mentor  Wreck. 
Coroner  York,  of  Lake  County,  Ohio,  has  rendered  his  verdict 
on  the  derailment  at  Mentor,  June  21,  when  19  persons  were  killed. 
He  says  that  the  testimony  is  insufficient  to  hold  anyone  guilty  of 
criminal  negligence;  but  that  it  tends  to  show  that  the  misplaced 
•switch  was  opened  by  an  employee  of  the  railroad  company. 

Japanese  Cars — A  Correction. 

In  the  article  describing  the  covered  goods  wagons  built  by 
the  Western  Steel  Car  &  Foundry  Company  for  the  Japanese  Rail- 
ways in  our  issue  of  August  18,  an  erroneous  Impression  was  con- 
veyed by  the  statement  that  this  was  part  of  an  order  for  2,400 
of  these  cars  placed  in  this  country,  the  remainder  being  built  by 
other  works.  As  a  matter  of  fact,  the  Western  Steel  Car  &  Foundry 
Company  prepared  its  own  designs  for  the  lot  of  cars  which  they 
built  and  which  the  article  described,  being  entirely  independent 
of  any  other  company  in  the  matter. 

Union  Pacific  Gasolene  Motor  Cars. 
Union  Pacific  motor  car  No.  1,  which  for  a  time  was  in  service 
out  of  Portland,  Ore.,  is  now  running  between  Kearney  and  Calla- 
way, Neb..  66  miles,  at  an  average  rate,  including  stops,  of  20  m.p.h. 
There  is  one  steam  train  and  one  motor  car  a  day  each  way  on  this 
branch.  Motor  car  No.  2  is  about  ready  tor  the  road  at  the  Omaha 
shops.  It  is  much  larger  than  No.  1,  being  55  ft.  long,  and  has 
seating  capacity  for  56  persons.  It  has  double  trucks  and  is  of  steel 
construction  practically  throughout. 
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Disastrous  Street  Car  Collision  at  Butte. 

At  Butte,  Mont.,  on  the  night  of  August  20  an  electric  street 
car,  returning  from  a  summer  resort,  was  struclv  by  a  freight  train 
of  the  Butte,  Anaconda  &  Pacific  at  a  crossing;  and  nine  passengers, 
seven  of  them  girls,  were  killed.  One  other  was  fatally  injured 
and  13  less  seriously  hurt.  The  freight  train  consisted  of  14  cars 
and  was  being  pushed  eastward.  The  conductor  was  on  top  of  the 
leading  car  with  a  lantern,  and  it  is  said  he  warned  the  motorman 
of  the  street  car. 

Triplex-^lccks  as   Emergency    Hoists. 

The  accompanying  illustration  shows  two  five-ton  Yale  &  Towne 
triplex  chain  blocks  raising  a  bridge  at  the  D.,  L.  &  W.  ferry  slips 
in  Hoboken.  Four  of  these  blocks  were  secured  promptly  after 
the  recent  fire  and  were  attached  to  supports  and  used  for  the  pur- 
pose indicated.  Chain  blocks  are  sometimes  used  as  permanent 
hoisting  apparatus  in  ferry  slips,  but  these  blocks  were  used  only 
as  emergency  hoists  and  were  replaced  as  soon  as  permanent  sup- 


New  Gasolene  Motor  Gang  Car  for  Railroads. 

A  new  type  of  Oldsmobile  gasolene  motor  car  for  railroad  use 
was  exhibited  in  Chicago  last  week,  and  an  illustration  of  it  is  shown 
herewith.  It  is  intended  for  the  transportation  of  section  gangs, 
bridge  gangs,  yard  switching  crews,  etc.  It  will  carry  a  gang  of 
ten  men  as  well  as  tools  and  materials.  The  makers  claim  a  num- 
ber of  features  of  novelty  and  special  merit  in  the  design.  The  car 
is  propelled  by  a  two-cylinder,  S-h.p.  gasolene  engine  mounted  on  a 


Oldsmobile  Gang  Car. 

rigid  frame  made  of  steel  tubing  to  give  maximum  strength  with 
minimum  weight  and  durability.  The  transmission  is  arranged  to 
give  the  same  speed  forward  and  backward,  enabling  the  car  to  be 
run  with  equal  facility  in  either  direction  without  being  turned.  The 
engine  is  air-cooled — another  new  feature  in  this  service. 

The  car  is  equipped  with  a  double  hub  brake,  enabling  quick 
control  and  stopping  of  the  car  at  all  times.  The  engine  and  pro- 
pelling macninery  are  so  designed  that  they  can  be  built  for  gages 
from  24  in.  upward.  The  designers  have  endeavored  to  produce  a  car 
easily  and  simply  handled  so  that  an  unskilled  person  car  run  il 
safely  and  successfully. 

The  Olds  Motor  Works.  Detroit,  Mich.,  are  the  builders  and  the 
Railway  Appliances  Co.,  Chicago,  is  the  selling  agent. 

Progress  at  Panama. 
Theodore  P.  Shouts,  Chairman  of  the  Isthmian  Canal  Commis- 
sion, arrived  in  this  country  recently  from  Panama,  and  is  quoted 
as  follows  on  the  situation:  "I  have  laid  off  all  steam  shovels  until 
the  railroad  tracks  have  been  put  into  proper  condition  for  their 
use.  I  found  when  I  was  on  the  Isthmus  at  least  six  steam  shovels 
out  of  which  the  operators  were  not  getting  to  exceed  25  per  cent,  of 
efBciency.  That  condition  could  not  be  allowed  to  go  on,-  so  we 
have  ordered  all  steam  shovel  work  discontinued  for  the  present. 
We  shall  have  no  difficulty  in  getting  all  the  labor  we  may  want. 
The  superintendent  who  has  charge  of  that  branch  of  the  work  has 
worked  75,000  men  on  a  single  contract,  and  he  says  he  could  get 
100.000  blacks  for  work  on  the  canal  if  so  many  were  needed.  The 
principal  idea  at  present  is  to  provide  quarters  for  the  employees,  to 
establish  good  sanitary  conditions  and  to  arrange  for  the  prompt 
payment  of  the  men.  Once  these  preliminaries  are  arranged  we  will 
begin  to  make  the  dirt  fly." 

A  New  Gap  Lathe. 

The  accompanying  illustration  shows  a  22-in.  gap  lathe  made 
by  the  Draper  Machine  Tool  Co.,  Worcester.  Mass.  It  is  especially 
adapted  for  steam  and  street  railroads  for  truing  car  axles  when 
the  car  wheels  are   in   place,  thus  saving  the  time  of  forcing  the 


The  Yale  &  Towne  Triplex  Block  in   Use  as  an   Emergency   Hoist. 

ports  could  be  built  and  the  regular  hoisting  apparatus  installed. 
The  principal  features  of  these  triplex  blocks  are  the  convenience 
with  which  they  can  be  handled,  their  ease  of  operation  and  their 
high  efficiency.  The  triplex  block  is  probably  the  most  convenient 
hoist  for  emergency  work,  in  addition  to  its  regular  application  to 
lifting  jobs  in  shops,  freight  houses,  roundhouses,  and  on  docks. 

Japan's  Electric  Tramways. 
The  first  electric  tramway  built  in  Japan  was  the  line,  eight 
miles  in  length,  wliicli  was  opened  in  Kyoto  in  1895.  Since  then, 
other  cities  of  imponance  have  built  electric  tramways,  and  there 
are  now  17  companies  with  an  aggregate  capital  of  36.000,000  yen 
($18,000,000),  whose  lines  already  opened  aggregate  120  miles,  with 
85  miles  more  building.  Most  of  these  companies  have  not  yet  a 
very  profitable  business:  Init  that  the  profits  will  be  large  is  indi- 
cated by  the  fact  that  tli'  electric  tramways  of  Tokio  already  pay 
annual  dividends  of  not  les-  than  10  per  cent. 


A  New  Gap-Lathe. 

wheels  off.  truing  the  axles  and  then  forcing  the  wheels  on  again 
as  is  usually  done  when  truing  car  axles.  This  tool  swings  22  in. 
over  the  ways,  and  a  standard  car  axle  with  wheels  in  place  over 
the  gap.  It  has  a  13-ft.  bed,  which  takes  7  ft.  8  in.  between  centers, 
and  is  furnished  with  a  rod  feed  and  plain  block  rest  as  shown. 
It  can  also  be  made  with  a  block  to  fill  the  gap  and  can  be  fitted 
with  a  compound  rest,  lead  screw  and  gears  for  screw-cutting,  so 
that  it  can  be  used  as  a  regular  engine  lathe  when  not  being  used 
for  truing  car  axles. 
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Ashtabula-Port  Burwell  Car  Ferry. 
J.  W.  Ellsworth  &  Co.,  coal  dealers,  have  given  a  contract  to  the 
Great  Lakes  Engineering  Works,  of  Detroit,  Mich.,  for  a  twin-screw 
steel  car  ferry  to  operate  between  Ashtabula.  Ohio,  and  Port  Burwell, 
Ontario,  in  connection  with  the  Pennsylvania  Lines  in  Ohio  and  the 
Canadian  Pacific  in  Ontario.  The  vessel  will  have  four  tracks,  with 
a  capacity  for  thirty  fifty-ton  cars,  and  will  be  equipped  with  engines 
capable  of  twelve  miles  an  hour.  It  will  be  350  feet  over  all,  56  feet 
beam  and  20  feet  deep  from  deck  to  keel,  and  will  be  of  the  en- 
closed type,  with  accommodations  for  passengers  and  crew  on  the 
upper  deck.  It  will  be  equipped  with  triple-expansion  engines  and 
Scotch  boilers. 

The  Anderson  Altitude  Valve. 
Some  difficulty  has  always  been  experienced  by  railroads  with 
water-regulating  valves  failing  to  properly  maintain  a  uniform  stage 
of  water  in  locomotive  supply  tanks.  This  is  especially  true  in  the 
northern  states,  where  extreme  cold  weather  forms  ice  in  the  tanks 
and  interferes  with  the  regularity  of  operation  of  the  prevailing 
form  of  float  valve  inside  of  the  tank.  The  float  commonly  used 
may  be  put  out  of  service  either  through  becoming  water-logged  and 


„     .  '  allows  the  tank  pressure  to  act  on  the 

phragm  off  of  its  seat  aaUows  e^\o  the  main  valve  and  when 
ower  diaphragm.  This  ie""*^^;^^^  ^^e  main  valve  closes  and 
the  pressure  comes  on   the  °„  release  valve  in  the  top  al- 

cuts  off  the  water  supply.  T.  .^  ,  ^.^  ^^  ^.^eed  off  so  long  as 
lows  the  pressure  on  the  lower  ,^j,  j^  passing  through  the  main 
the  weighted  lever  is  down  and  w.  ^^^^s  an  auxiliary  valve  at- 
valve.  For  gasolene  engine  pumpin.  ^j^^  supply  of  gasolene  to 
tachment  is  furnished  for  controlling,, ^.^^  when  the  main  valve 
the  engine  so  that  the  engine  will  run  .^^  ^,jg  main  valve  opens, 
is  closed  and  no  pumping  is  required.  Wh^ased  until  the  desired 
the  supply  of  gasolene  is  automatically  inc/ 
pumping  speed  is  reached. 

'k. 
Drawbridge  Disaster  Near  NorfoT^,.yijjg  169  pas- 
On  Thursday.  August  17,  an  excursion  train  c-.ijzabeth  river, 
sengers,  all  negroes,  ran  into  an  open  draw  at  the  Lthe  Atlantic 
five  miles  from  Norfolk,  Va..  on  the  Norfolk  division  oi  ->am.  The 
Coast  Line,  and  the  engine  and  first  car  fell  into  the  stnearly  in 
car  fell  against  the  center  pier  and  lodged  with  its  body  it  were 
a  vertical  position,  so  that  most  of  the  passengers  in  i?n  in 
drowned,  a  few  crawling  out  through  a  hole  which  was  brokters 


on  the  surface  of  the  water.  If  the  float  becomes  water-logged  the 
supply  does  not  cut  off  and  the  tank  overflows,  while  on  the  other 
hand  if  it  lodges  in  the   ice  the  supply  is  cut  off  and  the  tank  is 


losing  its  buoyancy  or  through  becoming  lodged  in  or  on  ice  formed     the  roof  near  the  end  which  was  uppermost.     Thirteen  passen^ 

were  killed  and  about  60   injured.     The   engineman   was   seriousK 
injured.     It  appears  that  there  is  no  derailing  switch  at  the  drawV. 
and  that,  according  to  rule,   the  train  should  have  come  to  a  full    ^^ 
stop    before    crossing.     This    stop    was   not   made.     It   is   said    that       ^^ 
Engineman  Reigs  had  never   before  run   over  this  line.     It  is  also 
.said  that  at  Bruce's  station,  a  mile  west  of  the  drawbridge,  he  had 
received  an  all-clear  block  signal  for  the  block  section  in  which  the 
drawbridge  is  situated.     An  officer  of  the  road  is  reported  as  saying 
that  this  block  signal  had  nothing  to  do  with  the  drawbridge;    in 
other  words,  that  while  it  gives  the  right  to  the  road  throughout 
the    block   section,   this   right    is  subject   to   the    liability   of    being 
stopped  at  the  draw  by  a  signal  from  the  draw  tender. 

Concrete-Steel  Ties  In  a   Derailment. 

H.  E.  Percival,  inventor  of  the  Percival  concrete-steel  tie,  now 
being  tried  on  the  Galveston.  Houston  &  Henderson,  and  illustrated 
in  the  Railroad  Gazette  July  2S,  writes  that  two  or  three  cars  were 
derailed  on  this  experimental  section  of  track  recently,  and  that  one 
truck  ran  over  all  25  of  the  ties,  but  did  not  fracture  or  injure  any 
of  them  in  the  least. 

The  First  Trans-Atlantic  Tow. 

The  steamship  Captain  E.  L.  Drake,  with  Standard  Oil  barge  No. 
95  in  tow,  arrived  at  Sabine,  Texas,  August  IS,  on  her  return  trip 
from  London.  This  is  the  first  round-trip  voyage  of  this  character 
which  has  ever  been  made,  although  the  Standard  Oil  steamer  Atlas 
last  year  towed  a  barge  from  New  York  to  San  Francisco.  The  time 
required  for  the  steamer  and  barge  to  make  the  run  from  London  to 
Texas  in  ballast  w&s  21ij  days,  and  during  the  first  two  weeks 
strong  winds  and  a  rough  sea  were  encountered. 

■  The  Missouri  Maximum  Freight  Rate  Bill. 
Of  all  the  measures  passed  by  the  last  legislature  the  maximum 
freight  rate  bill  was  the  most  injudicious  and  discreditable.  There 
was  no  call  from  business  interests  for  such  a  bill.  A  single  coal 
operator,  who  was  almost  constantly  having  suits  with  railroad  com- 
panies, prepared  this  bill  to  create  more  trouble.  It  was  placed  in 
the  hands  of  an  able,  experienced  and  excellent  member  of  the  house. 
He  admitted  that  he  did  not  know  whether  rates  in  the  bill  were 
right  or  wrong,  yet  he  quietly  but  earnestly  worked  on  the  country 
membership  and  succeeded  in  passing  the  measure.  The  vast  ma- 
jority of  the  shippers  of  freight  were  perfectly  satisfied  with  rates, 
and  none  came  to  the  legislative  committees  to  make  complaint. 
Among  the  people  of  the  state  there  was  general  satisfaction.  But 
the  enemy  of  railroads  and  railroad  managers  was  constantly  at 
the  state  capital.  One  of  his  statements  was  that  the  "railroad 
commissioners  would  see  that  the  rates  were  fair."  Again  he  as- 
sured the  indifferent  and  uninterested  members  that  "Governor  Folk 
would  veto  the  bill  if  he  thought  the  bill  was  not  good."  The  gover- 
nor admitted  that  he  knew  nothing  of  railroad  rates,  and  he  only 
approved  it  because  it  was  passed  by  a  large  majority  in  the  House 
and  Senate.  He  should  have  vetoed  the  bill,  ,but  as  many  officials 
do,  he  pandered  to  the  anti-railroad  men.  The  railroad  commis- 
sioners seemed  to  be  unusually  eager  to  fix  all  maximum  freight 
rates.  They  have  been  checked.  By  the  ablest  railroad  experts  and 
lawyers  the  law  is  considered  unreasonable  and  unjust.  It  has  been 
carried  to  the  courts  for  decision. — St.  Joseph  Gazette. 

Civilization  as  Affected  by  Railroads. 
The  war  between  the  Pennsylvania  and  the  Muncie  &  Portland 
Traction  Company,  which  culminated  last  night  in  the  fatal  wound- 
ing of  two  men  and  the  slight  wounding  of  several  others,  con- 
tinued to-day  [Aug.  26].  but  the  railroad  company  is  holding  the 
crossing,  and  so  tar  has  the  advantage  of  the  situation.  Each  of 
the  rival  companies  has  a  large  force  of  men  on  the  ground,  and 
the  Sheriff  of  the  county  has  sworn  in  50  deputies  in  the  hope  of 
preserving  the  peace.     The  injunction  got  out  by  the  railroad  com- 


Section  Through  Anderson  Patent  Altitude  Valve. 

soon  emptied.  In  either  case  the  tank  is  put  out  of  commission 
until  the  water  service  repair  men  can  be  called  to  repair  the  valve. 
Another  objection  to  this  form  of  valve  is  the  fact  that  the  tank 
must  be  drained  dry  in  order  to  make  repairs  on  the  float. 

The  Golden-Anderson  Valve  Specialty  Company,  Pittsburg,  Pa., 
has  recently  brought  out  a  novel  valve  known  as  the  Anderson 
patent  altitude  valve  which  does  away  entirely  with  the  use  of  a 
float  and  its  attendant  troubles.  The  valve  is  placed  in  the  pit 
under  the  tank  below  the  frost  line,  where  it  cannot  become  in- 
operative through  freezing  up  and  by  placing  a  gate  valve  between 
the  altitude  valve  and  the  tank,  the  tank  can  be  kept  full  of  water 
should  it  be  necessary  to  make  any  repaire.  The  accompanying 
drawing  shows  a  cross-section  through  the  valve.  Its  operation 
is  as  follows:  Normally  the  main  valve  in  the  bottom  chamber  is 
closed.  When  the  pump  is  started  the  pressure  forces  this  valve  off 
of  its  seat — the  valve  being  unbalanced — and  water  is  allowed  to 
pass  through  it  to  the  tank.  When  the  water  in  the  tank  reaches 
the  required  height  it  overflows  through  a  small  pipe  leading  down 
to  the  upper  part  of  the  valve.  The  pressure  from  this  overflow 
raises  the  upper  diaphragm  and  the  auxiliary  stem  Q,  which  in 
turn  raises  the  weighted  lever  off  of  the  release  valve  in  the  top 
of  the  main  valve  cover.  Continued  upward  movement  of  the  top 
diaphragm    raises    the    auxiliary    valve    leading   to    the    lower    dia- 
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pany  is  still  in  operation,  but  the  citizens 

are  in  sympathy  with  the  traction  conx-^'"'  "^«  country  people 
make  the  crossing,  regardless  of  the  cour''^""'  ^°°  ^^^  anxious  to 
ening  condition  that  causes  the  local  r''t«  ^^"O^-  I'  >^  ^his  threat- 
lookout  for  trouble.  '«''  's  w  be  constantly  on  the 

After  the  shooting  last  nigh' 
William  Mccarty  were  fatally  w'^  "^  "'"c^i  Deteetive  Purdy  and 
much  stonethrowing  by  citizr'^i'"'"^'''  there  were  many  riots  and 
struction  gang  were  struck  a-^^-  ""''  several  of  the  railroad  con- 
were  watching  the  trouble '"^  s^everely  bruised.  Two  farmers  who 
Sheriff  Barr  has  made  iV  ^i"'  taking  no  part  in  it.  were  wounded, 
learn  who  did  the  sho'^"  arrests  and  says  that  it  is  impossible  to 
Detective  Purdv.  Mr^'inS-  <'>^' «Pt  in  the  case  of  the  wounding  of 
but  the  Sheriff  say-''^''^'    ^'^^i'   ^^^'^   ^^^   ^^°^  that   struck   Purdy. 

Press  despatcfu^  't  "•'*  justifiable,  and  he  has  not  been  arrested. 

P^from  J't'l  Key,  Ind. 

The  Ur'^^®"'"9  Courses  in   Railroad   Education, 
a  special  liversity  College  of  the  University  of  Chicago  has  issued 
educati'-  ^announcement  concerning  its  evening  courses  in  railroad 
and  a^"  ^o'"  ^^^  ensuing  year.     The  establishment  of  these  courses 
190^  outline  thereof  was  given  in  the  Railroad  Gazette  Nov.  18, 
R^     The    1905-06    courses    will    begin    October    3.     An    Advisory 
jard   composed   of   leading  railroad   executive   officers  of   Chicago 
and  University  officials  has  been  organized.     E.   W.   McKenna.  As- 
sistant to  the  President  of  the  C,  M.  &  St.   P.,  is  Chairman,  and 
Daniel  'WiUard,  Second  Vice-President  of  the  Burlington,  Vice-Chair- 
raan.     It  As  the  hope   that   ultimately   there   will    be  established   a 
school  ot  railroad   education  catering  for  every   branch   of   service 
where/special   preparation   is   desirable.     It   is   further   hoped   that 
in  d^e  time  a  large  railroad  museum,  a  complete  railroad  library 
an(ia    well-equipped    locomotive   testing    plant    will    form   integral 
parts  of  this  department  of  the  University. 

Canton-Hankow  Concession. 
At  a  meeting  of  the  stockholders  of  the  American-China  De- 
velopment Co.,  held  in  Jersey  Citj-  on  August  29,  it  was  voted  to 
sell  to  the  Chinese  Governmsnt  the  concession  for  a  railroad  from 
Canton  north  to  Hankow,  the  Government  paying  the  company  ?6,- 
750,000.  This  concession  was  granted  in  1898.  Thirty  miles  of  road 
have  been  laid  and  the  whole  line  (800  miles)  surveyed.  According 
to  the  terms  of  the  concession,  the  Chinese  Government  had  the 
right  to  cancel  the  contract  at  the  end  of  a  period  of  25  years;  but 
since  1902.  when  the  company  began  building,  there  has  been  a 
good  deal  of  interference  from  the  Government  and  the  stockholders 
have  evidently  decided  that  the  completion  of  the  road  will  be  im- 
practicable. Mr.  J.  P.  Morgan,  whose  banking  firm  held  the  con- 
trolling interest  in  the  company,  therefore  decided  to  accept  the  offer 
of  the  Chinese  Government  to  pay  an  indemnity  and  cancel  the  con- 
tract. Foreign  interests  in  the  Development  Company,  represented 
by  the  King  of  Belgium,  have  opposed  this  relinquishment,  but  un- 
successfully. * 
Ton-Mile  Statistics  in  England. 
At  the  meeting  of  the  shareholders  of  the  London  &  North- 
western. August  18,  the  remarks  of  the  Chairman,  Lord  Stalbridge. 
on  the  stormy  subject  of  ton  mileage  returns  were  so  moderate,  as 
compared  with  his  views  expressed  last  year  and  on  previous  occa- 
sions, that  the  Statist  (London)  believes  a  change  is  slowly  but 
surely  working  in  this  most  conservative  of  English  companies  in 
favor  of  statistics  according  to  the  American  method.  Last  week 
Sir  Edward  Grey,  Chairman  of  the  North-Eastern,  the  only  road 
in  Great  Britain  to  adopt  ton-mile  statistics,  said  that  about  ton- 
mile  statistics  there  was  nothing  of  spiritualism  or  black  magic,  or 
anything  uncanny  of  that  kind,  although  the  very  mention  of  them 
seemed  to  excite  hearty  feelings  and  passion  in  the  railroad  world. 
He  said  that  the  figures  were  a  simple,  cheap  and  comprehensive 
method  of  telling  the  shareholders  how  much  work  the  company  had 
done.  "You  know,  for  instance,  the  weight  of  the  stuff  you  have 
carried  in  the  half-year.  That  does  not  tell  you  the  amount  of  work 
you  have  done  until  you  know  how  far  you  have  carried  that  stuff. 
You  want  weight  and  distance  combined  to  know  the  amount  of 
work  the  railroad  has  done,  and  the  ton-mile  gives  you  that.  It 
tells  you  the  amount  of  work  you  have  done,  but  standing  by  itself 
it  does  not  tell  you  anything  else.  You  want  to  go  further — you 
want  to  know  whether  you  have  done  that  work  well  or  ill,  whether 
you  have  done  it  better  or  worse  than  you  did  it  a  year  ago.  and  so 
you  bring  in  train-mile  statistics,  and  you  compare  the  ton-miles 
and  the  train-miles,  and  that  gives  you  some  idea  of  whether  you  are 
doing  your  work  better  or  worse  than  you  did  it  a  year  ago.  Y^ou 
want  still  further  figures,  into  which  I  will  not  enter  now,  to  com- 
plete your  knowledge  of  whether  you  are  doing  your  work  well  or  ill. 
You  want  to  know  the  time  you  have  taken  about  it.  and  so  forth. 
But  my  only  object  in  introducing  the  subject  of  the  ton-mile  sta- 
tistics is  to  explain  that  they  are  really  a  very  simple  question,  and 
that  the  reason  why  we  use  ton-mile  statistics  is  simply  because  we 
wish  to  know  the  amount  of  work  we  have  done,  not  merely  the 
weight  of  goods  we  have  carried,  but  how  far  we  have  carried  them, 
in  order  that  we  may  then  be  able,  by  the  use  of  the  train-mile 
figures,  to  find  out,  not  only  the  amount  of  work  we  are  doing,  but 


whether  in  each  half-year  we  are  doing  that  work  better  or  worse 
than  we  did  it  the  year  before." 

The  Statist  has  from  the  first  been  an  earnest  advocate  of  ton- 
mile  statistics,  and  is  confident  that  they  will  come  in  time  on  the 
other  British  railroads  as  they  have  on  the  North-Eastern. 

Westinghouse   Train   Tests  at   West   Seneca,    N.   Y. 

On  August  23.  the  Westinghouse  Air  Brake  Co.  conducted  at 
West  Seneca,  N.  Y..  on  the  tracks  of  the  Lake  Shore  &  Michigan 
Southern  a  series  of  tests  with  two  trains  of  50  cars  each,  equipped 
with  Westinghouse  friction  draft  gear,  improved  triple  valves,  auto- 
matic ai'r  couplers  and  automatic  slack  adjusters.  The  tests  were 
similar  to  those  made  for  the  benefit  of  the  visiting  delegates  to  the 
International  Railway  Congress  last  Hay  near  Pittsburg.  About  125 
prominent  railroad  officers,  representing  nearly  every  important  rail- 
road east  of  the  Mississippi  river,  were  present,  and  witnessed  the 
demonstration.  The  cars  used  were  steel  underframe  gondolas  40  ft. 
long  of  100,000  lbs.  capacity,  and  the  locomotives  were  of  the  Lake 
Shore  heavy  consolidation  type.  The  stopping  tests,  with  the  im- 
proved triple  valve,  showed  that  it  was  possible  to  stop  a  train  in 
40  per  cent,  less  distance  than  with  the  old  type  of  triple  valve. 
With  the  valve  the  brakes  are  released  at  the  end  of  the  train  first 
instead  of  on  the  cars  next  to  the  engine.  This  will  prevent  break-in- 
twos  to  some  extent.  All  of  the  tests  were  successful  in  showing  the 
value  of  the  devices  with  which  the  trains  were  equipped. 

To   Extend   Foreign   Trade. 

The  Department  of  Commerce  and  Labor  is  desirous  of  securing 
the  co-operation  of  manufacturers  and  other  persons  interested  in 
the  efforts  which  are  being  made  by  the  department,  through  the 
Bureau  of  Manufactures,  to  extend  the  foreign  trade  of  the  United 
States.  In  furtherance  of  this  work  it  is  proposed  to  establish  a 
comprehensive  card  index,  which  will  enable  information  to  be  fur- 
nished to  manufacturers  or  intending  purchasers.  It  is  contemplated 
to  extend  the  system  to  the  principal  United  States  consulates,  if  the 
necessary  authority  is  granted  by  Congress.  To  enable  the  bureau 
to  prepare  such  an  index,  blanks  are  being  sent  to  manufacturing 
companies  interested  in  export  business  asking  certain  statistical 
questions. 

The  Gordon    Battery. 

The  Gordon  Battery  Company.  439  East  144th  street.  New  York 
City,  announces  that  henceforth  the  Gordon  battery  will  have  the 
copper  element  already  packed  in  the  perforated  cylinder,  so  that 
there  will  be  no  trouble  to  fill  the  cylinder:  and  a  new  cylinder 
containing  copper  element  is  furnished  with  every  recharge,  so  that 
no  cleaning  of  cylinders  or  copper  supporting  frames  is  necessary. 
The  necessity  of  handling  any  of  the  parts  that  are  immersed  in 
the  solution  is  entirely  obviated  when  renewing.  It  is  only  neces- 
sary to  unscrew  the  brass  connector  on  top.  drop  out  and  discard 
the  old  cylinder  and  zinc  and  empty  out  the  old  solution.  New 
zincs  and  cylinder  containing  copper  element  are  then  affixed  to  the 
cover  as  in  setting  up  new  cells.  The  improved  battery  and  re- 
charge has  been  in  experimental  use  during  the  past  six  months. 

Manufacturing  and  Business. 

Bids  are  wanted  September  7  by  George  E.  Best,  Commissioner 
of  Bridges  of  New  York  City,  for  furnishing  and  delivering  track  ma- 
terial for  the  Williamsburgh  bridge  over  the  East  river. 

Mr.  James  C,  Hain.  formerly  Engineer  of  Masonry  Construction 
of  the  Chicago.  Milwaukee  &  St.  Paul,  is  now  in  charge  of  masonry 
construction  with  J.  G.  White  &  Co..  Engineers  and  Contractors,  of 
New  York. 

The  Allan  F.  Mclntyre  Co..  Monadnock  Block.  Chicago,  dealers 
in  iron,  steel,  lioilers.  etc,  has  been  appointed  Chicago  agent  for 
the  Falls  Hollow  Staybolt  Co,,  makers  of  refined  charcoal,  bloom 
staybolts.  both  hollow  and  solid. 

The  Pressed  Steel  Car  Company  announce  that  Peter  M,  Kling, 
recently  Superintendent  of  the  John  Stephenson  Company,  of  Eliza- 
beth. N.  J.,  has  been  appointed  Manager  of  its  Passenger  Car  De- 
partment, with  headquarters  at  McKees  Rocks.  Pa,,  effective  Sep- 
tember 1st. 

The  Lancaster  Automatic  Railway  Crossing  Co.,  of  Petersburg, 
has  been  incorporated  in  Virginia  with  a  capital  of  $100,000  to 
make  railroad  crossings  and  other  safety  appliances.  The  officers 
of  the  company  are:  G,  W',  Lancaster.  President,  and  Morris  A. 
Finn,  Secretary  and  Treasurer,  both  of  Petersburg. 

According  to  a  reported  interview  with  an  officer  of  the  Baldwin 
Locomotive  Works,  this  company  expects  this  year  to  break  its  1903 
record,  when  it  turned  out  2.047  locomotives.  During  the  first  six 
months  of  the  present  year.  1.000  locomotives  were  built,  and  it  is 
expected  that  the  production  for  the  entire  year  will  be  2.100. 

Frazier.  Fox  &  Spencer.  Consulting  Engineers.  Cleveland,  Ohio, 
have  opened  offices  in  the  Rockefeller  Building.  Messrs.  Frazier 
and  Fox  have  been  connected  with  the  designing  and  contracting 
department   of   the   Brown    Hoisting   Machinery    Co.   for   about   six 
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years,  and  Mr.   Spencer  for  several  years  was  connected   with  the 
same  department  of  the  American  Bridge  Co. 

Mr.  Harry  B.  Jewkes  announces  that  he  has  severed  his  con- 
nection with  Hyde  Bros.  &  Co.,  of  Pittsburg,  where  he  has  had  an 
interest  and  been  Manager  of  the  rail  department  for  the  past  four 
years,  and  has  organized  the  Iron  City  Steel  Co.,  with  offices  in 
the  Bessemer  Building,  Pittsburg.  The  new  company  w^ill  deal  in 
new  and  relaying  rails  and  other  iron  and  steel,  products.  Mr. 
Jewkes  is  President  and  Treasurer,  and  I.  W.  Jenks,  Vice-President 
and  Secretary. 

The  J.  G.  Brill  Company.  Philadelphia,  has  just  received  an 
order  from  the  United  Railroads  of  San  Francisco  for  200  of  its 
patented  No.  27-G-E-l  type  of  double-truck.  This  is  a  short-base 
double-truck  having  the  Brill  system  of  equalization  which  in  this 
type  consists  of  semi-elliptic  equalizers  which  carry  a  truss  form 
of  bolster  at  either  end  suspended  from  the  side  frames  by  spring 
links  at  points  some  distance  apart  near  the  yokes.  Each  side  frame 
is  solid  forged  and  the  angle  iron  transoms  are  secured  to  the  side 
frames  with  forged  double  and  single-corner  brackets.  The  brakes 
are  usually  inside  hung. 

The  annual  meeting  of  the  stockholders  of  the  National  Battery 
Company,  which  now  ranks  second  in  this  country  in  the  electric 
storage  battery  business,  was  held  August  4,  at  the  general  of- 
fices of  the  company  in  Buffalo.  The  old  Board  of  Directors  were 
continued  unchanged,  and  the  following  officers  of  the  company  were 
elected:  John  R.  H.  Richmond,  formerly  Treasurer,  was  elected 
President:  James  Macnaughton.  formerly  Vice-President,  was  con- 
tinued in  the  same  office:  Ralph  Kimberly,  formerly  Secretary,  was 
appointed  to  fill  the  offices  of  both  Secretary  and  Treasurer,  the 
latter  office  being  the  one  formerly  occupied  by  Mr.  Richmond:  R. 
L.  Coleman,  formerly  President  of  the  company,  was  elected  Chair- 
man of  the  Board  of  Directors,  and  James  Macnaughton.  under 
whose  management  the  company  has  been  brought  to  its  present 
position  of  strength  and  activity,  was  reappointed  General  Manager. 

iron  and  Steel. 

The  Pennsylvania,  it  is  reported,  is  in  the  market  for  140,000 
tons  of  structural  steel  and  rails,  and  it  is  probable  that  the  order 
will  be  increased  to  200,000  tons.  The  rails  will  be  used  principally 
on  the  Lines  West  of  Pittsburg. 

Orders  have  been  given  by  the  Atchison.  Topeka  &  Santa  Fe 
for  1,000  tons  of  bridge  material,  and  by  the  Missouri  Pacific  for 
500  tons  of  fabricated  steel  to  the  American  Bridge  Co.  Only  small 
orders  for  rails  have  been  placed  lately,  but  negotiations  are  still 
pending  for  considerable  quantities. 


MEETINGS  AND  ANNOUNCEMENTS. 


(For  dales  of  conventions  and  regular  meetings  of  railroad  conventions   and 
enginet  ring  societies,  see  advertising  page  24.) 


American  Academy  of  Ophthalmology  and  Otoloryngology. 
At  the  meeting  of  this  society,  to  be  held  at  Lenox  Hotel,  Buf- 
falo, September  15,  there  will  be  read  a  paper  on  "Advantages  and 
Disadvantages  of  Glasses  in  Railway  Service:  With  Appended  Re- 
port of  the  Opinion  of  the  Ophthalmologists  throughout  the  United 
States  as  to  the  Sateness  of  an  Employee  Requiring  Their  Use."  It 
is  scheduled  to  be  read  Friday  morning  at  9.45.  The  Academy  will 
be  pleased  to  have  railroad  officers  interested  in  this  question  attend 
the  meeting  and  take  part  in  the  discussion  of  the  paper.  Inquiries 
should  be  addressed  to  Dr.  Geo.  A.  Suker,  Secretary,  Columbus  Mem- 
orial Building.  Chicago,  III. 

Roadmasters'  Association. 

The  Roadmasters'  and  Maintenance  of  Way  Association  will 
hold  its  twenty-third  annual  convention  at  Niagara  Falls.  N.  Y., 
Sept.  12.  13  and  14.  Rates  have  been  made  for  delegates  and  others 
by  both  the  International  and  Cataract  Hotels,  which  are  under  the 
same  management.  C.  E.  Jones,  Beardstown,  III.,  is  Secretary  of 
the  Association.  Room  for  the  exhibition  of  track  material  and 
devices  in  which  roadmasters  will  be  interested  has  been  arranged 
for  in  the  hotel  and  on  the  piazza  and  iawn  at  the  rear  of  the  hotel. 
Intending  exhibitors  to  secure  space  should  at  once  notify  John  N. 
Reynolds.  Secretary  and  Treasurer  of  the  Road  and  Track  Supply 
Association,  1660  Monadnock  Building,  Chicago,   111. 


PERSONAL. 


— Mr.  James  E.  Price,  General  Superintendent  of  the  Intercol- 
onial Railway,  died  recently  at  his  home  in  Moncton,  N.  B..  at  the 
age  of  51. 

— Mr.  John  B.  Berry,  Chief  Engineer  of  the  Union  Pacific,  has 
been  appointed  a  member  of  the  Board  of  Consulting  Engineers  of 


the  Panama  Canal.     Mr.  Berry  fills  the  vacancy  made  by  the  resig- 
nation of  Herman  Schussler. 

— Mr.  C.  G.  Delo,  Engineer  of  Maintenance  of  Way  of  the  Chi- 
cago &  Alton  at  Kansas  City,  began  his  railroad  career  with  the 
Atchison,  Topeka  &  Santa  Fe  in  1887,  when  the  line  from  Chicago 
to  Kansas  City  was  being  built,  and  he  remained  with  that  company 
about  a  year.  In  1890.  he  was  on  the  Burlington,  Cedar  Rapids  & 
Northern,  where  he  remained  until  1902,  during  which  time  he  was 
successively  Assistant  Engineer.  Chief  Draftsman  and  Division  En- 
gineer. When  this  road  was  absorbed  by  the  Chicago.  Rock  Island 
&  Pacific.  Mr.  Delo  was  made  Principal  Assistant  Engineer  of  the 
Eastern  district  of  that  road.  In  March,  1904,  he  became  Division 
Engineer  of  the  Chicago  Great  Western,  where  he  remained  until 
he  took  his  present  position  on  the  Alton. 


ELECTIONS  AND   APPOINTMENTS. 


Canada  Atla}itic. — See  Morelia  &  Tacambaro. 

Canadian  Pacific. — C.  W.  Spencer,  General  Superintendent  of  Trans- 
portation of  Eastern  lines,  has  resigned,  effective  Aug.  31. 

The  office  of  Engineer  of  the  Central  division  has  been  abol- 
ished and  hereafter  the  work  will  be  in  charge  of  the  Assistant 
Chief  Engineer. 

W.  A.  James  has  been  appointed  Engineer  in  charge  of 
the  grade  revision  and  double  tracking  from  Fort  William  to 
Winnipeg. 

J.  H.  Eaton  has  been  appointed  Assistant  Master  Car 
Builder  of  western  lines,  with  headquarters  at  Winnipeg. 

Frank  Lee.  Assistant  Engineer  of  the  Western  division, 
has  been  appointed  Engineer  of  the  Central  division,  with  head- 
quarters at  Winnipeg,  Man.,  succeeding  J.  E.  Schwitzer,  trans- 
ferred. 

Hugh  Craig  has  been  appointed  General  Car  Inspector  of  the 
Western  lines,  with  headquarters  at  Winnipeg,  Man. 

Chicago.  Burlington  ct-  Quincy. — William  Fitzgerald.  Jr..  General 
Agent  at  Hannibal.  Mo.,  has  been  appointed  Assistant  General 
Freight  Agent,  with  headquarters  at  St.  Joseph.  Mo.,  succeeding 
W.  C.  Maxwell,  resigned. 

Chicago.  Rock  Island  ct  Pacific. — W.  L.  Hope.  Division  Engineer  at 
Chicago,  has  been  appointed  Train  Master  of  the  Dakota  division, 
with  headquarters  at  Estherville,  Iowa,  succeeding  A.  B.  Copley, 
promoted. 

Chicago  Southern. — See  Southern  Indiana. 

Erie. — George  H.  Burgess,  Assistant  Engineer  of  the  Northwest  sys- 
tem of  the  Pennsylvania  Lines  West,  has  been  appointed  Assist- 
ant Engineer  of  the  Erie.  Mr.  Burgess  will  have  charge  of  the 
terminal  improvements  in  Jersey  City,  N.  J. 

Green  Bay,  0.shkosh.  Madison  <(■  Southeastern. — C.  H.  Hartley.  Super- 
intendent of  the  Ashland  division  of  the  Chicago  &  North-West- 
ern,  has  been  appointed  General  Manager  of  this  new  road. 

Lehigh  Valley. — G.  P.  Troutman.  Assistant  Division  Engineer,  with 
office  at  Centralia,  Pa.,  has  resigned,  effective  September  15. 

Missouri.  Oklahoma  tf  Oulf. — F.  C.  Faust,  Chief  Engineer,  has  re- 
signed. H.  S.  Moore  has  been  appointed  Chief  Engineer,  with 
office  at  Muskogee,  Ind.  T.,  succeeding  Mr.  Faust. 

Morelia  d-  Tacambaro. — E.  J.  Chamberlin,  hitherto  General  Manager 
of  the  Canada  Atlantic,  has  been  elected  President  of  this  Mexi- 
can road. 

Oregon  Railrcad  d-  Navigation, — See  Southern  Pacific. 

Panama  Canal. — W.  C.  Bierd,  hitherto  Superintendent  of  Terminals 
of  the  Chicago,  Rock  Island  &  Pacific  in  Chicago,  has  been  ap- 
pointed Assistant  Construction  Engineer  of  the  Paiiama  Canal. 
Carl  A.  Strom,  Mechanical  Engineer  of  the  Isthmian 
Canal  Commission,  has  been  appointed  Superintendent  of  Mo- 
tive Power  and  Machinery  of  the  Panama  Canal. 

Pennsylvania  Lines  West. — George  H.  Burgess.  Assistant  Engineer 
of  the  Northwest  system,  with  office  at  Pittsburg,  has  resigned. 
He  is  succeeded  by  D.  Y.  Swaty.  hitherto  Assistant  Engineer  on 
the  Southwest  system.  Mr.  Swaty  is  succeeded  by  C.  E.  Rowe: 
office  at  Pittsburg. 

St.  Louis  d-  Xorth  Arkansas. — C.  E.  Overstreet  has  been  appointed 
Purchasing  Agent,  succeeding  F.  H.  Leslie,  deceased,  with  office 
at  P^ureka  Springs.  Ark. 

St.  Louis.  Watkins  d  Gulf. — H.  B.  Kane  has  been  elected  Vice-Presi- 
dent and  General  Manager,  and  W.  F.  Lee.  Assistant  Secretary; 
both  with  office  at  Lake  Charles.  La.  A.  G.  Cochran  has  been 
appointed  General  Solicitor,  with  office  at  St.  Louis,  Mo. 

Seaboard  Air  Line. — Frank  K.  Huger,  General  Superintendent,  has 
resigned.  Charles  H.  Hix.  Division  Superintendent  at  Rich- 
mond. Va.,  succeeds  Mr.  Huger.  with  office  at  Portsmouth,  Va. 

Southern  Indiana. — M.  W.  Wells  has  been  appointed  General   Man- 
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ager  of  this  company  and  of  the  Chicago  Southern,  with  office 
at  Chicago,  succeeding  J.  W.  Thompson. 

The  office  of  Superintendent  being  temporarily  vacant,  the 
duties  of  this  office  will  tie  performed  by  the  General  Manager. 

Soiilhern  Pacific— The  freight  and  passenger  departments  of  the 
Oregon  lines  of  the  Southern  Pacific,  and  the  Oregon  Railroad 
&  Navigation  Co.  have  been  consolidated,  effective  September 
1.  R.  B.  Miller.  Genual  Freight  Agent  of  the  O..  R.  R,  &  N.,  with 
office  at  Portland.  Ore.,  has  been  appointed  General  Freight 
Agent  for  both  companies.  W.  E.  Coman,  who  has  been  Gen- 
eral Freight  and  Passenger  Agent  of  the  Southern  Pacific,  has 
been  appointed  First  Assistant  General  Freight  Agent  for  the 
two  roads;  Paul  Shoup,  heretofore  District  Freight  Agent  of 
the  Southern  Pacific  at  San  Jose,  Cal.,  and  W.  D.  Skinner  have 
been  appointed  Assistant  General  Freight  Agents,  and  A.  L. 
Craig  has  been  appointed  General  Passenger  Agent:  all  with 
headquarters  at  Portland. 

Tians-ContincntaL — D.  MacPherson,  formerly  Engineer  of  the  East- 
ern division  of  the  Canada  Atlantic,  has  been  appointed  Assist- 
ant Chief  Engineer  of  the  Trans-Continental,  which  is  being 
built  by  the  Government  from  Moncton,  N.  B.,  to  Winnipeg,  Man., 
whtre  it  will  connect  with  the  Grand  Trunk  Pacific. 

Wabash. — J.  S.  Goodrich.  Superintendent  of  the  St.  Louis  division, 
■  with  headquarters  at  Moberly,  Mo.,  having  resigned,  the  juris- 
diction of  Richard  Doyle,  Superintendent  of  the  Western  divi- 
sion, will  be  extended  over  the  St.  Louis  division. 

W.  S.  Newhall.  Chief  Engineer,  has  resigned,  effective  Sep- 
tember 1.  A.  O.  Cunningham,  Bridge  Engineer,  will  succeed  Mr. 
Newhall,  with  headquarters  at  St.  Louis.  Mo.,  and  the  position 
of  Bridge  Engineer  will  be  abolished. 


LOCOMOTIVE  BUILDING. 


The  lotca  Central  is  reported  as  being  in  the  market  for  loco- 
motives. 

The  Mhineapolis  d-  St.  Louis  is  reported  as  being  in  the  market 
for  10  locomotives. 

The  Tennessee  Central  is  reported  to  be  in  the  market  for  15 
freight  locomotives. 

The  Canadian  Pacific,  it  is  reported,  will  place  an  order  for  10 
locomotives  at  its  Angus  shops. 

The  Islhmian  Cai.al  Commission  is  reported  as  being  in  the 
market  for  additional  locomotives. 

The  Toledo.  St.  Louis  d-  Western  has  ordered  15  simple  consolida- 
tion (2-8-0)  locomotives  from  the  American  Locomotive  Works. 
These  engines  will  be  built  at  the  Dunkirk  Works  and  are  for 
December  delivery.  They  will  weigh  189.000  lbs.,  with  166,000  lbs. 
on  drivers;  cylinders,  21  in.  x  28  in.;  diameter  of  drivers,  57  in.; 
wagon-top  boiler,  with  a  working  steam  pressure  of  200  lbs.  There 
will  be  322  Detroit  tubes,  14  ft.  6  in.  long  x  2  in.  outside  diameter; 
the  firebox  is  of  carbon  steel.  109  in.  x  63  in.;  grate  area,  47  sq. 
ft.;  tank  capacity.  7.000  gallons,  and  coal  capacity,  15  tons.  The 
special  equipment  includes;  Midvale  steel  axles,  Carey  boiler 
lagging.  Sterlingworth  brake-beams,  American  Brake  Shoe  & 
Foundry  Co.'s  brake-shoes.  Tower  couplers.  Dressel  head- 
lights. Simplex  injectors.  Ajax  journal  bearings.  Jerome  valve 
and  piston  rod  packing.  Consolidated  safety  valves.  Leach  sanding 
devices,  Nathan  sight-feed  lubricators.  Railway  Steel  Spring  Co.'s 
springs.  Ashton  steam  gages,  Midvale  driving,  truck  and  tender 
wheels,  and  cast-steel  wheel-centers. 

The  Seaboard  Air  Line',  as  reported  in  our  issue  of  June  9,  has 
ordered  10  ten-wheel  (4-6-0)  freight  locomotives  from  the  Rich- 
mond Works  of  the  American  Locomotive  Co.  These  locomotives 
will  weigh  (engine  and  tender)  265.050  lbs.,  with  125,300  lbs.  on 
the  drivers*- cylinders,  19  in.  x  28  in.;  diameter  of  drivers,  60  in.; 
wagon  top  boiler,  with  a  working  steam  pressure  of  200  lbs.;  heat- 
ing surface,  2,644.94  sq.  ft.;  328  steel  tubes.  2  in.  in  diameter  and 
14  ft.  lys  in  long;  firebox.-  9  ft.  long  and  3  ft.  5y4  in. 
wide;  grate  area.  31.50  sq.  ft.:  tank  capacity.  5.000  gallons,  and 
coal  capacity,  11  to  12  tons.  The  special  equipment  includes;  West- 
inghouse-American  air-brakes.  Seaboard  Air  Line  bell  ringers,  coup- 
lers, headlights  and  springs.  Monitor  injectors.  U.  S.  metallic  piston 
rod  packings.  Garlock  valve  rod  packings.  Coale  safety  valves.  Leach 
automatic  sanding  devices.  Nathan  triple  sight-feed  lubricators  and 
Ashcroft  or  Star  steam  gages.  ■ 


CAR   BUILDING. 


The  Pullman  Company  has  asked  for  prices  on  material  for 
2,000  cars. 

The  Chicago.  Burlinriton  d  Quincy  is  in  the  market  for  five 
dining  cars. 

The  Mexican  International  is  reported  as  being  in  the  market 
for  200  dump  cars. 


The  Chicago,  Peoria  d  St.  Louis  is  reported  to  be  in  the  market 
for  500  freight  cars. 

The  Central  Railroad  of  New  Jersey  is  asking  bids  on  50  all- 
steel  hopper  ore  cars. 

The  Havana  Central  (Electric)  has  ordered  30  cars  from  the 
Wason  Manufacturing  Co. 

The  Southern  is  reported  as  being  in  the  market  for  1.500  flat 
cars  of  100,000  lbs.  capacity. 

The  Central  of  Georgia  has  ordered  50  Hart  convertible  cars 
from  the  Rodger  Ballast  Car  Co. 

The  Erie,  it  is  rumored,  is  figuring  on  2,000  steel  underframe 
box  cars  and  1,000  steel  flat  cars. 

The  St.  Louis  Syrup  d  Preserving  Company.  Granite  City.  111., 
is  in  the  market  for  25  steel  tank  cars  of  7,000  gallons  capacity. 

The  Nashville.  Chattanooga  d  St.  Louis  has  just  completed  at 
its  own  shops  100  standard  flat  bottom  coal  cars  of  80,000  lbs. 
capacity. 

The  Muncie  d  Portland  Traction  Co.,  of  Portland,  Ind.,  as  re- 
ported in  our  issue  of  Aug.  28,  has  ordered  10  passenger  cars  from 
the  Cincinnati  Car  Co. 

The  Seaboard  Air  Line  has  ordered  500  plain  box  cars  and  500 
ventilated  box  cars  of  80,000  lbs.  capacity  from  the  Western  Steel 
Car  &  Foundry  Co.  instead  of  from  the  American  Car  &  Foundry 
Co.,  as  reported  in  our  issue  of  Aug.  25.  These  cars  will  weigh 
38,600  lbs.,  and  measure  36  ft.  long.  8  ft.  6  in.  wide,  inside,  and  7  ft. 
6  in.  high  from  floor  to  carlin.  The  special  equipment  for  these 
cars  was  described  in  our  issue  of  Aug.  25. 

The  Lake  Shore  d  Michigan  Southern,  as  reported  in  pur  issue 
of  August  18.  has  ordered  three  combination  coach  and  dining  cars 
from  Barney  &  Smith.  These  cars  are  for  September  delivery  and 
the  equipment  includes:  Commonwealth  Steel  Co.'s  bolsters.  Chi- 
cago Railway  Equipment  Co.'s  brake-beams.  American  Brake  Shoe 
&  Foundry  Co.'s  brake-shoes,  Westinghouse  air-brakes.  Magnus  Metal 
Co.'s  brasses.  Tower  couplers,  Forsyth  curtain  fixtures,  Barney  & 
Smith's  seats  and  trucks,  Gould  draft  rigging,  platforms  and  vesti- 
bules, Martin  heating  system,  Pintsch  light  and  Railway  Steel 
Spring  Co.'s  springs  and  wheels. 


BRIDGE  BUILDING. 


Abkudeex.  W.'^sh. — The  City  Council,  at  a  recent  meeting,  de- 
cided to  ask  bids  for  building  a  steel  bridge  over  the  Wishka  river 
at  a  cost  of  about  $30,000.  to  replace  the  present  wooden  structure. 

Albuquerqie,  N.  Mex. — The  Atchison.  Topeka  &  Santa  Fe.  it  is 
said,  will  spend  about  $300,000  for  bridges  and  new-  track  in  New 
Mexico  and  Arizona. 

Be.vifort.  N.  C. — The  War  Department  has  approved  the  plans 
for  building  the  bridge  over  the  sound  between  this  place  and 
Morehead  City;  and  work  is  to  be  commenced  at  once. 

Blooiiingtox.  III. — A  bridge  80  ft.  long  will  be  built  over  the 
Sangamon  river  at  the  intersection  of  Champaign.  Ford  and  McLean 
counties.  The  cost,  $20,000,  is  to  be  borne  equally  by  the  three 
counties. 

Columbus,  Ohio. — The  Pennsylvania  will  put  up  a  steel  foot 
bridge  over  its  tracks  at  North  Twelfth  street,  to  cost  about  $15,000. 

E.\ST  St.  Louis,  III. — The  East  St.  Louis  &  Suburban  Railway  Co. 
will  soon  let  a  contract  for  two  viaducts,  one  of  which  is  to  be  built 
over  the  Louisville  &  Nashville  tracks  on  North  Seventh  street  at 
a  cost  of  about  $20,000.  and  the  other  at  French  Village  over  the 
Louisville  &  Nashville  and  the  St.  Louis  &  O'Fallon  tracks.  The 
latter  is  to  be  1,000  ft.  long,  to  cost  about  $35,000. 

Florence.  Colo. — The  Denver  &  Rio  Grande  has  decided  to  re- 
place many  of  the  wooden  bridges  over  the  line  of  its  road  between 
Salida  and  Pueblo  with  steel  structures. 

IROXTON,  Ohio. — A  contract  has  been  given  by  the  Cincinnati, 
Hamilton  &  Dayton  to  Nave  Bros.  &  Co.,  of  Portsmouth,  for  building 
the  piers  for  the  bridge  to  be  built  over  the  Ohio  river. 

Jersey  City.  N.  J. — The  Pennsylvania.  New  Jersey  &  New  York 
Railroad,  which  is  the  New  Jersey  corporation  of  the  Pennsylvania 
Railroad  for  building  the  tunnel  under  the  North  and  East  rivers,  has 
given  contracts  for  the  masonry  for  the  bridges  between  Bergen 
Hills  and  East  Newark.  Drake  &  Stratton  have  the  contract  for  the 
masonry  for  the  drawbridge  over  the  Hackensack  river,  and  McMul- 
len  &  McDermott.  of  New  York,  for  the  masonry  of  other  bridges. 

NoRRiSTowx,  Pa. — Montgomery  and  Chester  County  Commis- 
sioners have  decided  to  jointly  build  a  bridge  over  the  Schuyl- 
kill river  at  Sanatoga.  Plans  are  being  made  and  bids  will  soon 
be  asked. 

Renfrew.  Ont. — The  County  Council  has  decided  to  build  a 
steel  bridge  over  the  Waba  creek. 
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St.  Joseph,  Mo.— The  Chicago  Great  Western,  it  is  said,  will 
spend  about  |75,000  in  improvements  between  this  place  and  Des 
Moines.  A  contract  has  been  let  to  the  Pettibone-Gentry  Co.,  of 
Chicago,  on  which  work  is  to  be  commenced  shortly,  to  replace  many 
wooden  bridges  with  concrete  structures. 

St.  Paul,  Minn. — A  combined  highway  and  street  railroad  bridge 
is  proposed  to  be  built  over  the  Mississippi  river  near  Fort  SnelUng, 
at  a  cost  of  about  $25,000. 

ScRAXTOx,  Pa. — Plans  are  being  made  by  the  Lackawanna 
Bridge  co.  to  build  a  bridge  over  the  Lackawanna  river  at  this 
place. 

Srnixc;i-jKi,i).  Ii.i.. — Bids  are  wanted  September  4  at  the  office  of 
the  Park  Board  tor  building  two  reinforced  concrete  bridges  in 
Washington  Park.     Arthur  Hay.  Secretary  Engineer. 

Taixtox.  Mass. — The  special  grade  crossing  commission  ap- 
pointed by  the  Mayor  of  Taunton.  Mass..  it  is  said,  has  agreed  to 
the  plans  made  by  the  New  York.  New  Haven  &  Hartford  for  the 
elimination  of  grade  crossings  at  that  place. 

ToKoxTo.  OxT. — The  Toronto  &  York  Radial  Railway  Company 
will  bulk!  a  steel  overhead  bridge  over  the  Etobicoke  River,  in  Eto- 
bicoke  township,  on  its  line  to  Mimico. 

Wa.siiixgtox,  D.  C. — Bids  are  wanted  at  the  office  of  the  Engi- 
neering Commissioner  September  16  for  building  a  concrete  bridge 
on  the  line  of  the  Sixteenth  street  extension  over  Piney  branch.  D. 
C.  Henry  is  Commissioner. 

WiscAssET.  Me. — At  a  I'ecent  meeting  of  the  Selectmen  of  the 
towns  of  Damariscotta  and  Newcastle,  it  was  decided  to  at  once 
jointly  build  a  steel  or  concrete  bridge  over  the  Damariscotta  River 
between  these  two  places  at  a  cost  of  about  $15, 000. 
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New  Incorporations,  Surveys,  Etc. 

Alaska  Cextral. — According  to  newspaper  reports,  this  com- 
pany has  given  a  contract  to  P.  Welch  &  Co.,  of  Spokane,  for  build- 
ing 30  miles  of  its  proposed  road'  along  the  north  shore  of  the 
Turnagaln  Arm  at  about  f  1.200. 000;  also  to  Rich  &  Harris,  of  Prosser. 
Wash.,  for  the  construction  of  2,500  ft.  of  tunnel  at  Placer  River  can- 
yon, 50  miles  from  the  Seward  terminus  of  the  road,  at  $300,000. 
With  the  completion  of  this  grading  contract,  all  the  heavy  work  will 
be  finished  on  the  proposed  line  from  the  coast  to  the  Tanana  dis- 
trict. In  addition  to  the  work  which  the  company  has  let  to  con- 
tractors, it  will  continue  construction  work  with  its  own  forces, 
between  600  and  800  men,  during  the  winter. 

A.SHLAXD,  Odaxah  &  Marexgo. — Incorporation  has  been  granted 
a  company  under  this  name  in  Wisconsin,  with  a  capital  of  $100,000. 
to  build  a  railroad  from  Odanah,  in  Ashland  County,  south  to  Sedg- 
wick, a  distance  of  about  15  miles,  where  connection  will  be  made 
with  the  Duluth,  South  Shore  &  Atlantic.  The  incorporators  in- 
clude: J.  S.  Stearns,  of  Luddington;  L.  K.  Baker,  of  Ashland. 
Wis.;  John  P.  Gary,  of  Chicago;  G.  F.  Merrill,  of  Ashland,  and  E. 
B.  Hill  and  F.  J.  Darke,  of  Odanah. 

Beaumoxt  &  Great  Northern. — Lamb  &  Hansen,  of  Trinity, 
Tex.,  who  have  the  contract  for  grading  the  first  20  miles  of  this 
proposed  road,  which  is  to  run  from  Trinity  to  Beaumont,  Tex.,  are 
asking  for  sub-bids  for  this  portion  of  the  work. 

Broxtox,  Hazelhirst  &  Savax.nah. — Application  has  been  made 
in  Georgia  by  a  company  of  this  name  to  build  a  railroad  from 
Osierfield,  Irwin  County,  on  the  Atlantic  &  Birmingham,  east  through 
Coffee,  Appling,  Tattnell,  Liberty,  Bryan  and  Chatham  Counties  to 
Savannah,  a  distance  of  about  130  miles.  The  incorporators  include: 
J.  A.  J.  Henderson,  W.  N.  Smith,  J.  A.  Pruitt,  J.  D.  Paulk  and  others, 
of  Ocilla. 

Caxadiax  Pacific. — A  contract  has  been  let  by  this  company  to 
Rogers  &  Quirk  for  building  a  line  from  the  Highlands  near  Mon- 
treal, down  the  south  side  of  the  Lachine  canal  to  Cote  St.  Paul,  a 
distance  of  about  seven  miles. 

Carolixa  Northerx. — This  company,  which  operates  a  line  from 
Lumberton,  N.  C,  to  Marion.  S.  C.  a  distance  of  41  miles,  is  plan- 
ning to  extend  the  road  north  from  Lumberton  to  Fayetteville,  30 
miles;  also  to  build  an  extension  south  from  Marion. 

Cherryvale.  Oklahoma,  Gilf  &  Texas. — Work,  it  is  said,  is  to 
be  started  September  15  "by  W.  R.  Stubbs,  who  has  the  contract  to 
grade  the  first  16  miles  of  this  road.  The  proposed  route  is  from 
Caney,  Kan.,  southwest  through  the  Osage  reservation  via  Pawhuska 
and  Perry  to  Kingfisher.  Okla.  T.,  about  160  miles.  Senator  S.  M. 
Porter,  of  Caney,  is  President. 


and  grade  reductions  on  the  St.  Louis  division  between  Coal  Bluff 
and  Indianapolis.  The  proposals  were  to  be  for  any  portion  of  not 
less  than  10,000  cu,  yds.  or  more  than  65,000  cu.  yds.  of  masonry  rein- 
forced with  metal  rods  and  beams.  Bids  were  also  wanted  on  the 
same  date  for  grade  reduction  at  Danville,  Ind.,  on  the  St.  Louis  divi- 
sion, for  the  excavation  of  500  cu.  yds.  and  for  9,000  cu.  yds.  of  rein- 
forced masonry.    W.  M.  Duane  is  Superintendent  of  Construction. 

Ciu.oraik),  Wyo.mixg  &  Idaho. — This  line,  which  was  organized  in 
Wyoming  and  Idaho  to  build  from  Denver,  Colo.,  to  Boise.  Idaho, 
has  given  a  contract  to  the  Interstate  Construction  Co.,  organized  in 
Idaho,  for  building  the  section  of  its  road  from  Walcott,  on  the 
Union  Pacific,  south  to  Fort  Collins,  Colo.,  a  distance  of  252  miles. 
Active  work  is  to  begin  at  both  ends  of  the  line.     (July  14.  p.  15.) 

Detroit  River  Tixxel  Compaxy. — This  company,  which  was 
formed  by  the  merging  of  the  Michigan  &  Canada  Bridge  &  Con- 
struction Co.  and  the  Canada  &  Michigan  Bridge  &  Tunnel  Co.. 
has  commenced  work  on  the  railroad  tunnel  under  the  Detroit  river 
between  Windsor.  Ont..  and  Detroit,  Mich.  The  maps  show  that 
the  approach  on  the  Detroit  side  will  start  midway  between  Fif- 
teenth and  Sixteenth  streets  on  the  present  line  of  the  Michigan 
Central.  The  length  of  the  underground  portion  of  the  tunnel  will' 
be  2.6  miles,  and  the  distance  from  surface  to  surface  about  three 
miles.  It  will  take  between  two  and  three  years  to  complete  the 
work.  The  officers  of  the  company  are:  W.  H.  Newman,  New 
York,  President;  H.  B.  Ledyard,  Detroit,  Vice-President;  D.  W. 
Pardee,  Secretary,  and  Charles  F.  Cox,  Treasurer,  of  New  York. 

Gexesee  River  (Erie). — This  company,  which  was  recently  in- 
corporated in  New  York  with  a  capital  of  $350,000  by  officers  of 
the  Erie  Railroad,  is  planning  to  build  a  low-grade  freight  line  from 
Portage,  in  Livingston  County,  N.  Y.,  on  the  Buffalo  division,  south 
to  Cuba,  in  Allegheny  County,  on  the  Allegheny  division,  a  distance 
of  about  30  miles. 

Grand  Trixk  Pacific. — A  contract  for  the  complete  construc- 
tion of  the  roadbed  of  this  road  (other  than  steel  bridges)  ready 
for  ties  and  rails,  on  the  section  from  Portage  la  Prairie  west  to 
Touchwood  Hills,  N.  W.  T.,  275  miles,  has  been  let  to  the  McDonald, 
MacMillan  Company,  of  Westbourne,  Man.  There  were  a  large 
number  of  bidders.  Work  will  be  started  at  once.  The  line  west 
of  Portage  la  Prairie  does  not  pass  through  any  towns  of  import- 
ance until  it  reaches  Edmonton.  It  will  run  about  ten  miles  north, 
of  Brandon,  pass  through  the  Touchwood  Hills  and  cross  the  Prince 
Albert  branch  of  the  Canadian  Pacific  near  Saskatoon.  It  is  ex- 
pected that  the  entire  line  from  Winnipeg  to  Edmonton  will  b^  put 
under  contract  prior  to  March  1st  next.  H.  A.  Woods  is  Assistant 
Chief  Engineer.  Contracts  for  the  remainder  of  the  line  to -the  Pa- 
cific Coast,  also  the  branch  lines  from  Fort  William  to  Lake  Supe- 
rior Junction,  are  reported  to  have  been  let  to  the  National  Con- 
struction Company.  This  construction  company  was  incorporjfed 
in  November,  1904,  by  men  connected  with  the  Grand  Trunk  Rail- 
way, including  Joseph  Hotason,  Robert  S.  Logan,  Wenny  Walker  and 
others,  the  total  capitalization  of  the  company  being  nominally 
$250,000.  Specifications  for  the  first  100  miles  of  the  Lake  Superior 
branch  show  prospects  of  very  heavy  work.  The  estimates  include 
300.000  yards  of  solid  rock  and  250.000  ol  loose  rock,  and  six  million 
yards  of  earthwork. 

Hartford  &  Worcester  Street. — Plans,  it  is  said,  for  the  con- 
struction of  this  road  have  been  completed  by  the  Shaw  interests, 
of  Boston,  which  control  and  operate  the  Boston  &  Worcester  Street 
Railway.  Construction  work  will  be  begun  within  one  month.  The 
original  survey,  which  is  23  miles  shorter  than  the  steam  road,  will 
be  followed  for  a  distance  of  60  miles.  The  line  will  run  west  from 
Worcester  through  Spencer  to  East  Brimfield,  where  the  Spring- 
field branch  joins  i-^e  main  line,  being  continued  in  an  almost, 
straight  line  to  Hartford  through  Monson.  The  cost  of  the  work 
will  be  about  $3,000,000. 

Ixdiaxapolis,  Logaxsport  &  South  Bexd  Tractiox. — The  Com- 
mon Council  of  Mishawaka,  Ind.,  at  a  recent  meeting  granted  a 
franchise  to  this  company  for  35  years,  to  become  operative  on  the 
completion  of  its  line  from  Logansport  to  the  southern  limits  of 
Mishawaka. 

Ixdia.xa  Roads. — Three  independent  surveys  have  been  made  for 
building  an  electric  railroad  from  Hartford  City,  Ind..  southwest  to 
Alexandria,  a  distance  of  21  miles.  The  Indianapolis,  Hartford  City 
&  Salina  Traction  Co..  of  which  W.  H.  Maxwell  is  President,  and  in 
which  C.  G.  Buell  and  Freeman  Wilson,  of  Fairmont,  are  also  inter- 
ested, proposes  to  build  a  line  between  these  points  this  fall.  The 
Indianapolis.  Hartford  City  &  Western,  which  has  been  formed  by 
former  members  of  the  first  company,  also  proposes  to  build  a  line, 
as  well  as  the  Fort  Wayne  &  Wabash  Valley  Traction  Co..  an  oppo- 
sition road  to  the  Muneie,  Hartford  City  &  Fort  Wayne,  which  road 
it  proposes  to  parallel  from  Fort  Wayne  to  Hartford  City  and  then 
build  to  Alexandria. 


Clevelaxd,  Ci:«cixxati.  Chicago  &  St.  Louis. — An  officer  writes  Kaxsas  City,  Olathe,  Lawrexce  &  Topeka  (Electric). — Wyan- 

that  bids  were  asked  by  this  company  August  31  for  masonry  work     dotte  County  Commissioners,  at  a  recent  meeting,  granted  a  fran- 
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chise  to  this  company  to  build  a  system  of  electric  roads  from  Kan- 
sas City  south  to  Olathe.  The  right  of  way  has  also  been  secured 
through  Johnson  County  and  construction  is  to  be  commenced 
within  30  days.  The  ultimate  end  of  one  branch  of  the  line  will 
be  in  Topeka.  Another  branch  will  probably  be  extended  into 
Allen  County,  touching  lola.  and  thence  run  to  Chanute.  At  the 
Kansas  City  end  connection  will  be  made  with  the  Westport  and 
Roanoke  roads  in  Rosedale.  the  main  line  extending  through  Rose- 
dale.  The  project  is  being  financed  by  New  York  capitalists,  who 
are  represented  by  W.  B.  Strang.  President  and  General  Manager 
of  the  company,  of  Linwood  Boulevard.  Kansas  City,  Mo. 

KiiNircKY  Ro.\i)s. — Construction  work  is  to  be  commenced  at 
once  on  a  narrow-gage  road  to  be  built  by  John  C.  Day,  of  Breathitt 
County,  from  Natural  Bridge,  in  Powell  County.  Ky.,  on  the  Lexing- 
ton &  Eastern,  east  to  Campton,  in  Wolfe  County,  a  distance  of  11 
miies  through  a  rich  coal  and  timber  territory. 

L.\Ki-;  SiPEiuoR  &  SorTiiE.\sTEK.N  (WiscoxsLV  Ce.vtkai. ). — This 
company,  which  has  been  pushing  the  construction  work  on  its  new 
road,  will  begin  track  laying  shortly.  The  right  of  way  extends 
from  Superior  southeast  to  Ladysmith.  Wis.,  a  distance  of  about  125 
miles,  through  a  rich  agricultural  territory.     (June  30.  p.  215.) 

Pe.xnsvlv.vma. — Surveys  have  been  completed  by  this  company 
for  extending  its  Turtle  Creek  branch,  which  runs  from  Stewart, 
Pa.,  on  the  Pittsburg  division,  northeast  to  Export,  a  distance  of 
10.4  miles,  east  to  Blairsville,  on  the  West  Pennsylvania  division. 
a  distance  of  about  18  miles. 

Plans  are  being  made  by  this  company  to  raise  its  tr3,eks  about 
6  ft.  and  lower  existing  streets  to  eliminate  grade  crossings  through 
Wilkinsburg,  Pa.,  at  a  cost  of  about  $250,000.  The  work  will  in- 
clude the  building  of  steel  overhead  bridges. 

Pi!ii.[Pi'iNE  R.\H.R()Ai)s. — The  Bureau  of  Insular  Affairs  of  the 
War  Department  has  been  notified  by  Secretary  Taft.  now  at  Manila, 
that  the  date  for  opening  bids  for  the  concessions  to  be  granted  by 
the  Philippine  Government  in  aid  of  the  construction  of  railroads  in 
the  Philippine  Islands,  has  been  postponed  from  November  1  to 
December  1.     (June  16,  p.  199.) 

Pla.xt  City.  Arc.\dia  &  Gilf. — An  officer  writes  that  this  com- 
pany, which  now  has  15  miles  of  road,  is  planning  to  extend  its 
present  road,  which  runs  from  Plant  City.  Fla.,  through  Hopewell, 
Alifia.  Keysville.  Fort  Grace.  Castilia  and  Lilly,  to  ,\rcadia.  Go  miles 
south  of  Plant  City.  No  contracts  will  be  let.  as  all  the  work  is  to 
bs  done  by  the  company's  forces.  The  route  passes  through  a  flat 
timber  territory  and  there  will  be  only  light  grades  and  curves. 
Construction  work  is  to  be  commenced  as  soon  as  the  rainy  season 
is  over.*   Frank  A.  Wheeler,  of  Plant  City,  Fla.,  is  Chief  Engineer. 

PrvALLur  Railroad. — Incorporation  has  been  granted  a  company 
under  this  name  in  ^\■ashington.  with  a  capital  of  $250,000.  to  build 
a  railroad  from  Puyallup  west  to  Tacoma,  a  distance  of  about  15 
miles.  The  incorporators  include:  F.  J.  Chamberlain,  W.  H.  Elvins 
and  W.  D.  Cotter.     The  oflBces  of  the  company  are  in  Puyallup.  . 

St.  Loii.s  &  Des  Moines. — Articles  of  incorporation  have  been 
filed  by  this  company  in  Iowa,  with  a  capital  stock  of  $100,000,  to 
operate  railroads  in  the  State  of  Iowa  and  in  other  parts  of  the 
United  States.  The  company  intends  to  build  a  railroad  from  Des 
Moines  to  St.  Louis.  The  officers  of  the  company  are:  Pi-esident, 
George  J.  Porter;  Vice-President.  Frank  N.  Morley:  Secretary  and 
Treasurer.  Albert  E.  Little,  all  of  Boston.  It  is  understood  that  this 
is  the  proposed  extension  of  the  Minneapolis  &  St.  Louis  from  Des 
Moines  to  St.  Louis.  The  headquarters  of  the  company  will  be  in 
Des  Moines. 

SiiAWXEETOwx  &  Western. — Incorporation  has  been  granted  a 
company  in  Illinois  under  this  name,  with  a  capital  of  $50,000  and 
office  in  Galconda,  to  build  a  railroad  from  Shawneetown,  in  Gal- 
latin County,  southwest  through  Hardin,  Saline.  Pope.  Johnson  and 
Massac  Counties  to  the  Ohio  river,  a  distance  of  about  55  miles. 
The  incorporators  and  first  board  of  directors  include:  John  Gil- 
bert, H.  B.  Pierce,  J.  L.  Murphy  and  W.  H.  Moore,  all  of  Galconda. 
and  Charles  E.  Turner,  of  New  York  City. 

SoiTHERN  Pacific. — An  agreement,  it  is  said,  has  been  reached 
by  this  company  and  the  Atchison.  Topeka  &  Santa  Fe.  under  which 
the  California  Northwestern,  which  is  controlled  by  the  former, 
will  be  extended  north  from  Sherwood  to  Pepperwood.  Hum- 
boldt County.  Cal.,  six  miles  southeast  of  Scotia,  a  distance  of  about 
40  miles,  where  connection  will  be  made  with  the  San  Francisco  & 
Northwestern,  which  is  owned  by  the  Santa  Fe.  furnishing  a  direct 
route  from  San  Francisco  to  Eureka. 

Tacoma  Ea.sterx. — A  certificate,  it  is  said,  has  been  filed  by 
this  company,  which  operates  55  miles  of  road  in  W'ashington.  seek- 
ing permission  to  build  extensions  in  Pierce  and  Lewis  Counties: 
one  from  Park  Junction  via  Kapowsin,  Eatonville  and  Elbe,  a  dis- 
tance of  seven  miles;  also  one  from  a  point  beyond  Park  Junction 
to  a  point  in  section  12,  township  14,  range  4  east,  a  distance  of 
three  miles. 


Valley  Railway. — A  company  has  been  incorporated  under  this 
name  in  Wisconsin,  with  a  capital  of  $25,000,  to  build  a  railroad 
from  Green  Bay  southwest,  passing  through  Depere,  Kaukauna  and 
Appleton  to  Menasha,  a  distance  of  about  35  miles.  The  incorpora- 
tors include:  T.  W.  Orbison,  Ackworthy,  E.  O'Keete,  R.  Ackworthy 
and  O.  C.  Smith,  all  of  Appleton. 

Vaniialia. — Plans  have  been  submitted  to  the  city  authorities 
for  elevating  the  tracks  of  this  company  and  of  the  Indianapolis 
&  Vincennes  through  the  western  part  of  Indianapolis.  It  is  thought 
that  an  agreement  will  be  reached  and  work  commenced  shortly. 
The  Vandalia  will  pay  about  $400,000  as  its  share  of  the  cost. 

This  company,  it  is  said,  is  planning  to  build  an  extension  of 
its  line  from  Brazil.  Ind..  south  to  Saline  City,  and  from  that  place 
southeast  to  Worthington.  on  the  Indianapolis  &  Vincennes  division, 
a  distance  of  about  45  miles.  The  proposed  new  line  will  form  a 
connecting  link,   touching  important  coal  districts. 


RAILROAD  CORPORATION   NEWS. 


Atlantic  Coa.st  Line. — A  quarterly  dividend  of  21;;  per  cent,  has 
been  declared  on  the  $10,500,000  capital  stock.  The  annual  divi- 
dend since  December,  1902.  has  been  8  per  cent. 

Caroli.na  Northern. — This  road  will  be  sold  under  foreclosure  on 
October  17.  at  Lumberton,  N.  C.  It  is  40  miles  long  and  runs 
from  Lumberton,  N.  C,  to  Marion,  S.  C.  Capt.  V.  E.  McBee  is 
receiver. 

Delaware  &  Hldson. — Authority  has  been  granted  to  the  Albany  & 
Susquehanna  by  the  New  York  State  Railroad  Commissioners 
to  issue  a  new  first  mortgage  for  $10,000,000.  in  order  to  replace 
the  $3,000,000  7  per  cent,  consolidated  mortgage  bonds  and  $7,- 
000,000  6  per  cent,  consolidated  mortgage  bonds  which  mature 
in  April.  190ij.  This  road  is  operated  by  the  Delaware  &  Hud- 
son, under  a  150-year  lease. 

Manistique,  Marquette  &  Northern. — This  road  will  he  sold  under 
foreclosure  on  September  21.  the  interest  on  its  bonds  having 
been  in  default  since  Nov.  1,  1903.  The  decree  of  foreclosure 
of  June  27.  1905,  was  for  $1,215,491. 

Mahoning  &  Siien.\N(.o  R.\ilway  &  Light  Comp.\ny. — Under  this 
name,  the  Youngstown-Sharon  Railway  &  Light  Co.  and  the 
Pennsylvania  &  Mahoning  Valley  have  been  merged.  The  new 
company  has  a  capital  of  $10,000,000.  of  which  $4,000,000  is  5  per 
cent,  cumulative  preferred  stock  and  $6,000,000  common  stock. 
Ten  million  dollars  10-year  5  per  cent,  gold  bonds  will  be  issued. 
The  Youngstown-Sharon  owns  and  operates  40  miles  of  road  in 
and  about  Sharon.  Pa.,  and  from  Sharon  and  New  Castle,  Pa.  to 
Youngstown.  Ohio.  The  Pennsylvania  &  Mahoning  Valley  qper- 
aies  S5  miles  of  track  connecting  New  Castle.  Pa.  with  Youngs- 
town and  Leavittsburg,  Ohio. 

MA.ssAcnusETTS  ELECTRIC  COMPANIES. — An  Issue  of  $3,500,000  i^i:  per 
cent,  gold  coupon  notes  of  1910  subject  to  call  on  any  interest 
dale  at  102  has  been  authorized.  Of  this  amount.  $800,000  has 
already  been  issued  and  the  remainder  is  reserved  to  retire  ex- 
isting coupon  notes  which  mature  Jan.  1.  1906.  The  collateral 
for  this  new  issue  consists  of  shares  of  the  Old  Colony  Street 
Railway  and  the  Boston  &  Northern  Street  Railway.  The  Old 
Colony  Trust  Co.,  of  Boston,  is  trustee. 

Pennsylvania  &  Mahoning  Valley  (Electric). — See  Mahoning  & 
Shenango  Railway  &  Light  Co.  above. 

Philadelphia  &  We.stern. — A  mortgage  for  $15,000,000  has  been  filed 
with  the  Mississippi  Valley  Trust  Co.,  of  St.  Louis,  as  trustee. 
This  road  is  under  construction  from  Philadelphia  to  Parkes- 
burg.  Pa.,  45  miles. 

Port  Axgele.s  Pacific. — The  Knickerbocker  Trust  Co..  of  New  York, 
has  brought  suit  to  foreclose  the  $2,000,000  mortgage  of  1904 
of  this  company.  Interest  on  $100,000  bonds  issued  on  five  miles 
of  road  was  defaulted  last  April.  This  road  is  6i._.  miles  long, 
leading  out  of  Port  Angeles.  Wash.,  and  had  been  in  the  hands 
of  a  receiver  for  some  time  previous  to  the  making  of  the  above 
mortgage. 

ScHiYLKiLL  River  East  Side. — The  Philadelphia  Stock  Exchange 
has  listed  $5,000,000  first-mortgage  4  per  cent,  gold  bonds  of 
1925.  The  principal  and  interest  of  these  bonds  are  guaranteed 
by  the  Baltimore  &  Ohio.  This  road  has  50  miles  of  track  in 
and  about  Philadelphia. 

Western  Pacific. — At  a  mfeting  of  the  stockholders  on  August  24. 
it  was  decided  to  increase  the  capital  stock  from  $50,000,000  to 
$75,000,000.  This  was  done  to  provide  for  a  possible  contingency 
in  case  the  cost  of  construction  should  be  more  than  $50,000,000, 
for  according  to  California  law,  bonds  cannot  be  issued  to  an 
amount  greater  than  the  amount  of  capital  stock.     (July  7.  p.  8.) 

Yovncstown-Sharon  Railway-  &  Light  Company. — See  Mahoning  & 
Shenango  Railway  &  Light  Co.  above. 
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The  Loug  Island  Railroad  Company  has  bought  17  acres  of  land 
near  Wading  River,  on  the  north  side  of  the  island,  and  intends  to 
establish  a  model  farm  for  the  instruction  of  landowners  in  that 
vicinity. 

The  Ottawa  (Ontario)  Electric  Street  Railroad  Company  has 
just  given  out  $1,000  in  bonuses  to  its  employees.  To  men  who  have 
received  no  demerit  marks  for  a  year  a  bonus  of  $10  is  given  and 
those  who  are  charged  with  only  five  marks  receive  a  bonus  of  $5. 
About  30  per  cent,  of  the  men  received  bonuses. 

The  Interstate  Commerce  Commission  has  rendered  an  opinion 
in  the  case  of  the  Rock  Hill  Buggy  Co.,  against  the  Southern  and 
the  Seaboard  Air  Line,  holding  defendants'  rate  of  $1.30  per  100 
lbs.  on  buggies,  c.l.,  from  Rock  Hill,  S.  C,  to  Tallahassee,  Fla.,  is 
not  shown  to  be  unreasonable;  and  under  the  construction  placed 
on  Section  4,  by  the  Supreme  Court,  competition  by  the  Atlantic 
Coast  Line  justifies  defendants'  lower  rate  of  $1.10  for  the  longer 
distance  to  Quincy,  Florida. 

The  Interstate  Commerce  Commission  has  rendered  a  decision 
on  Rates  on  Corn  and  Corn  Products  from  Missouri  River  points  to 
points  in  Texas.  Up  to  February  19.  1905.  the  rate  on  corn  meal  was 
:i  cents  per  100  lbs.  higher  than  the  rate  on  corn.  On  that  date, 
the  differential  against  corn  meal  was  advanced  so  that  it  varied 
from  7  to  9'^  cents.  On  April  1-5.  it  was  reduced  to  5  cents.  The 
differential  for  hominy,  grits  and  bran  remains  at  3  cents.  The  Com- 
mission holds  that  the  differential  on  corn  meal  should  not  be  more 
than  3  cents  above  the  rate  on  corn. 

"The  Oriental  Limited''  is  to  be  the  name  of  the  best  through 
train  on  the  Great  Northern  Railway  after  the  completion  of  about 
fifty  new  cars  which  are  now  being  built  and  which  will  exemplify 
the  top  notch  of  elegance  and  convenience.  Whether  or  not  there 
are  to  be  more  trains  than  at  present,  or  whether  speed  is  to  be 
increased,  are  points  on  which  the  advertising  agent  leaves  the 
reader  in  a  state  of  uncertainty.  But  about  the  oriental  feature  of 
the  enterprise  there  is  no  mistake.  The  porters  and  waiters  will 
be  Japanese,  instead  of  negroes,  and  in  the  dining  cars  a  specialty 
will  be  made  of  Japanese  cooking.  This  improvement  is  said  to  be 
the  result  of  the  "conversion"  of  President  Hill  from  a  former  state 
of  benighted  indifference  to  the  interests  of  the  passenger  depart- 
ment 

A  Traveling  Master  Mechanic. 

Mr.  B.  A.  Worthington.  First  A'ice-President  of  the  Wheeling  & 
Lake  Erie,  the  Wabash  Pittsburg  Terminal  and  the  West  Side  Belt, 
has  issued  a  circular  announcing  the  appointment  of  M.  E.  Wells 
is  Traveling  Master  Mechanic  of  these  roads.  Mr.  Wells'  duties  are 
lefined  as  follows; 

"For  the  present  Mr.  Wells  will  have  general  supervision  of 
roundhouse  service,  the  care  of  locomotive  boilers  on  the  road  and  at 
terminals,  the  character  of  the  water  supply,  etc.  He  goes  out  not 
to  find  fault  or  criticise,  but  to  assist  all  concerned  in  getting 
l5etter  results." 

Signaling. 

The  block  system  is  \o  be  extended  on  the  Erie  &  Ashtabula 
iliVision  of  the  Pennsylvania,  requiring  20  new  signal  towers  and 
40  additional  signalmen. 

Interlocking  signals  are  to  be  erected  at  the  crossing  of  the 
Chicago,  Indianapolis  &  Louisville:  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis,  and  the  Pennsylvania  Lines  in  the  southeastern 
part  of  Crawfordsville,  Ind.  The  Crawfordsville  Journal  says  that 
this  improvement  follows  15  years  of  discussion  of  the  question. 

Uses  of  the  Printing  Press. 
There  is  one  railroad  manager  in  Indiana  who  believes  in 
obedience  to  the  law.  It  is  William  S.  Fleming,  receiver  of  the 
Cincinnati.  Bluffton  &  Chicago.  Smith  Bracey's  memorial  railroad, 
which  connects  Portland  with  the  other  end  of  the  universe.  29 
miles  away.  When  the  State  Railroad  Commission  demanded  of 
Receiver  Fleming  that  he  submit  a  complete  list  of  the  passes  is- 
sued by  the  road  to  various  persons.  Superintendent  Curtis  was 
promptly  allowed  two  weeks  off  duty  to  prepare  the  list.  .  . 
And  it  is  not  the  receiver's  fault  that  there  are  so  many  passes  out. 
It  seems  that  about  the  biggest  job  of  printing  the  old  Cincinnati. 
Bluffton  &  Chicago  ever  had  was  the  printing  of  these  passes.  They 
came  in  good  place  many  times  when  Smith  Bracey's  smile  failed 
to  hypnotize  the  landowner  whose  right  of  way  was  wanted,  or 
when  the  anxious  liveryman  was  hungry  for  the  payment  of  a  bill. 
It  was  all  done  in  the  days  when  the  railroad  was  being  built.  As 
some  will  remember,  the  company  was  somewhat  shy  of  ready  cash 


and  other  means  had  to  be  resorted  to  at  times  in  order  to  get  the 
public  to  "ease  up"  on  the  officers  and  promoters  of  the  road. 
The  liveryman  or  the  landlord  hesitated  to  present  a  statement  for 
thirty  days  after  receiving  one  of  these  passes,  and  time  was 
all  that  the  Bracey  crowd  was  asking.  There  was  method  in  every- 
thing that  was  done,  and  there  was  nothing  so  cheap  that  yielded 
the  same  returns  as  passes. 

In  the  list  are  attorneys,  officers — county,  state  and  township— 
and  the  consideration  is  set  out  whenever  Superintendent  Curtis 
was  able  to  ascertain  the  excuse. — Muncie  Press. 

The  "Bedbug"  Special. 
An  extra  train,  called  the  "Bedbug  Special,"  has  just  been  sent 
out  by  the  Union  Pacific  to  exterminate  bedbugs  and  other  vermin  la 
the  section  houses  along  the  road.  It  is  equipped  with  steam  hose, 
poisons  and  disinfectants.  Steam  from  the  engine  will  be  used. — 
— Prrss  (despatch  from  Cheyenne. 

Wearing  Glasses  on   Engines. 

At  the  meeting  of  the  American  Academy  of  Ophthalmology 
and  Otoloryngology  to  be  held  at  Lenox  Hotel.  Buffalo.  September 
15,  there  will  be  read  a  paper  on  "Advantages  and  Disadvantages 
of  Glasses  in  Railway  Service."  The  Academy  will  be  pleased  to 
have  railroad  officers  interested  in  this  question  attend  the  meeting 
and  take  part  in  the  discussion  of  the  paper.  The  Secretary  is 
Dr.  Geo.  A.  Suker.  Columbus  Memorial  Building,  Chicago. 

Pressed  Steel   Elevator  Buckets. 
The  Link-Belt  Engineering  Co.,  Philadelphia,   is  using  pressed 
steel  for  Its  elevator  buckets.     The  new  buckets  are  made  in  one 

piece  free  from  seams  and 
rough  surfaces,  and  are 
from  20  to  40  per  cent. 
lighter  than  malleable 
iron  buckets  of  correspond- 
ing sizes.  The  accompany- 
ing illustration  shows  the 
uniformity  of  gage  and 
the  symmetrical  design. 
The  advantages  claimed 
for  the  new  pressed  steel 
buckets  over  cast  buckets 
are  compactness  and  light- 
ness, they  obviate  the  de- 
structive wear  on  chain 
and  sprocket  wheels  and 
prolong  the  life  of  the  ele- 
v  a  t  o  r.  Where  cement, 
sand,  grain,  coal,  gravel 
and  materials  of  a  like  na- 
ture are  to  be  handled,  the 
use  of  these  buckets  should 
Pressed  Steel  Conveyor   Buckets.  prove  materially  advantag- 

eous. Users  of  japanned  or  galvanized  buckets  will  recognize  the 
superior  qualities  of  pressed  steel  in  the  service  demanded  by  the 
conditions  that  exact  special   surfaces  in  conveying  buckets. 

A    Summer    Story    About    a    Summer-and-Winter    Girl. 

The  speech  of  General  Superintendent  M.  S.  Connors,  at  the 
opening  of  the  Railway  Y.  M.  C.  A.  at  Middleport.  Ohio,  on  the 
Kanawha  &  Michigan,  in  which  he  advised  the  men  in  the  service 
to  get  married  and  secure  a  home  of  their  own.  may  result  in  at 
least  two  hearts  being  bound  in  happy  wedlock.  The  speech  was 
published  in  The  Dispatch  and  was  read  by  a  young  widow  in  the 
far-away  west,  who  wrote  to  Mr.  Connors  asking  that  he  recommend 
one  of  his  men  as  a  husband.  Her  communication  was  published 
and  the  other  day  inquiry  was  made  by  letter  for  the  young  widow's 
address.  Mr.  Connors  wrote  to  the  station  agent  at  the  town  which 
was  given  as  the  home  of  the  would-be  suitor  and  the  reply  received 
was  a  great  surprise  for  it  plainly  showed  that  the  station  agent 
himself  was  the  one  who  had  been  mortally  wounded  by  Cupid's 
dart.  He  had  used  an  assumed  name.  It  is  said  that  correspond- 
ence between  the  agent  and  the  widow,  who  admits  that  she  is 
young  and  beautiful,  will  be  commenced  in  the  near  future. — 
Columbus  Dispatch. 

Appreciation. 

The  St.  Paul  Jobbers'  and  Manufacturers'  Association  has  re- 
solved that — 

"Whereas,  one  of  the  greatest  steps  forward  has  been  made  by 
the  reduction  of  grain  rates  which  will  be  of  incalculable  benefit 
to  all  classes  and  interests,  and 

"Whereas,  though  it  is  easy  to  realize  the  benefits  now  that  the 
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thing  is  done,  it  is  difficult  to  grasp  the  breadth  of  the  mind  that 
foresaw  the  wisdom  of  these  reductions  and  was  the  one  to  in- 
augurate them.  ...  its  members  aclcnowledge  the  high-minded 
policy  and  foresight  of  Mr.  James  J.  Hill" — and  so  on. 

Street  Railways  in  Manila. 
A  long  step  forward  in  the  Americanizing  of  the  Filipino  was 
celebrated  recently  at  ihe  official  opening  of  the  Manila  Street  Rail- 
way. The  plant  of  the  Manila  Electric  Railway  &  Light  Co.  not 
only  serves  the  purpose  of  supplying  adequate  transportation  and 
lighting  service  to  Manila,  but  it  justifies  the  belief  of  its  pro- 
motors  that  it  was  possible  to  educate  the  Filipino  so  that  he  could 
undertake  skilled  work  a.*  well  as  that  of  an  ordinary  laborer.  Many 
Filipinos  are  now  employed  in  the  capacity  of  carpenters  and  ma- 
chinists, as  well  as  conductors  and  motormen  on  the  cars.  During 
the  last  two  and  one-half  year.s  some  1.500  to  2.000  of  the  "little 
brown  men"  have  been  occupied  in  erecting  the  power  house  and 
car  barns  and  installing  a  complete  electric  system.  Their  wages 
ranged  from  50  to  70  cents  per  day.  varying  according  to  their 
occupation.  The  Filipinos  were  well  satisfied  with  this  small  sum. 
because  it  was  almost  twice  as  much  as  they  were  accustomed  to  re- 
ceive under  Spanish  rule.  The  main  trouble  was  to  keep  them  at 
work  steadily.  With  their  increased  wages  they  felt  that  two  or 
three  days  of  consecutive  labor  was  quite  sufficient.  By  allowing 
them    to    observe    innumerable    feast-days,    and    letting    them    take 


The   Street    Railway   System   of    Manila. 

a  rest  in  the  middle  of  the  day  when  the  heat  was  intense,  the  fore- 
man found  that  they  were  more  willing  to  work. 

A  hard  problem  was  to  find  a  wood  for  ties  and  poles,  and  also 
for  the  car  bodies,  which  would  withstand  the  assault  of  the  white 
ant  and  be  practically  weatherproof.  As  an  experiment,  three  kinds 
of  wood  were  used  for  tie.s:  the  native  wood  called  molave.  Cali- 
fornia redwood,  and  an  Australian  wood.  Fa.  Iher  experimenting 
has  been  done  by  treating  the  ties  with  preservatives  such  as  creo- 
sote, jodelite.  solignum  and  carbolineum.  The  rails  were  painted 
with  asphaltum.  and  in  low  lying  ground  were  laid  in  concrete. 
The  only  wood  which  seemed  to  be  ant-proof  was  teak,  and  the  cars 
were  built  of  this  material,  combined  with  stee!  of  a  heavy  design 
which  was  i  arefully  protected  with  rust-proof  paint.  Teak  is  a 
dense  hard  wood  which  needs  no  chemical  treatment.  It  is  difficult 
to  work  with  tools  and  to  steam  bend,  and  has  such  u  beautiful 
appearance  that  the  cars  were  finished  in  the  natural  color  wherever 
possible.  The  climate  in  Manila  is  intensely  hot.  and  hurricanes  are 
a  common  occurrence.  The  majority  of  the  equipment  consists  of 
open  cars,  but  several  convertible  and  semi-convertible  cars  are 
being  used  for  experimental  purposes.  Absolute  simplicity  was  the 
keynote  of  the  designs  for  the  cars,  so  that  there  would  be  no  dif- 
ficulty in  keeping  the  cars  clean.  The  heavy  driving  storms  occur 
so  frequently  that  extra  precautions  were  taken  to  secure  the  com- 
fort of  the  passengers.  All  cars  are  vestibuled  and  equipped  with 
curtains  of  Pantasote  mounted  on  extra  heavy  slats  which  will  re- 
sist the  strongest  wind.  The  gutters,  water  ducts,  and  cables  for 
curtains  are  made  >\f  non-rusting  metals,  and  the  dash   boards  of 


extra  heavy  steel.  There  is  a  considerable  overhang  to  the  monitor- 
roofs,  and  the  ventilation  is  so  arranged  as  to  readily  dispose  of 
any  water  which  may  collect.  The  Manila  Electric  Railway  repair 
shops  are  thoroughly  equipped  to  design  and  build  their  own  cars, 
and  are  conducting  experiments  with  a  view  to  using  native  woods. 
The  present  equipment  consists  of  95  passenger  cars  furnished  with 
Westinghouse  two-motor  equipments  throughout.  On  account  of 
the  lower  price  of  teak  wood  in  Europe  most  of  the  car  bodies  were 
purchased  there,  but  the  trucks  were  purchased  in  America.  The 
power  house  contains  four  Westinghouse  turbo  generators  which 
produce  approximately  4.000  h.p.  electricity  for  general  power  pur- 
poses, and  lighting  is  furnished  by  the  company  as  well  as  the 
power  for  the  street  railroad.  The  power  house,  car  barns,  and 
other  buildings  are  built  entirely  of  steel  and  concrete,  all  metal 
being  painted  to  guard  against  deterioration.  The  plant,  which 
was  built  and  is  being  operated  by  the  J.  G.  White  &  Co..  New 
York,  is  fully  up  to  the  most  advanced  standard  of  American  prac-- 
tice. 

Advertisement  of  18-Hour  Train(?) 
Members  of  the  Indiana  State  Board  of  Tax  Commissioners  sat 
up  in  their  chairs  and  gasped.  Well  they  might  do  so.  for  their 
ears  were  hearing  unstinted  laudation  for  the  Pennsylvania  system 
from  an  officer  of  the  New  York  Central  system.  This  remarkable 
praise  came  at  a  hearing  of  the  Tax  Board  in  the  matter  of  the 
proposed  taxation  of  the  two  systems.  The 
Pennsylvania's  Western  division  of  the  Ft." 
Wayne  route  through  Indiana  last  year  was 
assessed  $15,000  more  a  mile  than  the  Lake 
Shore  &  Michigan  Southerns  line  through 
that  .state.  .Attorney  S.  0.  Pickens,  of  In- 
dianapolis, solicitor  for  the  Pennsylvania, 
had  argued  a  couple  of  days  before  this  hear- 
ing against  this  assessment  being  repeated 
this  year.  Mr.  Pickens  said  that,  inasmuch 
as  both  were  first  class  roads  and  carry  first 
class  traffic,  and  as  both  run  through  the 
same  territory,  it  was  only  fair  that  the  as- 
sessment should  be  the  same  for  both  lines. 
This  aroused  the  Lake  Shore  solicitor.  At- 
torney E.  T.  Glennon.  of  Chicago,  to  the  heat 
of  the  debate,  and  he  went  into  the  matter 
without  gloves.  The  praise  of  the  Ft. 
Wayne  route  was  unstinted.  Mr.  Glennon 
claiming  that  the  difference  in  the  assess- 
ment was  justified  by  the  difference  in  the 
roads. 

"This  division  of  the  Pennsylvania  is 
better  than  our  road."  Mr.  Glennon  is  quoted 
as  saying,  while  speaking  of  the  Ft.  Wayne 
route.  "We  admit  the  superiority  of  the 
Pennsylvania  roadbed  and  the  general  excel- 
lence of  their  rolling  stock.  Their  roadbed 
is  rock:  ours  is  gravel,  and  if  there  was; 
any  law  in  Indiana  for  taking  real  estate 
out  of  the  state,  the  passengers  on  our  trains 
would    certainly    be    liable,    because    of    the 

'     dust  they  accumulate. 

"If  the  Pennsylvania  has  as  good  a 
roadbed  clear  through  from  Chicago  to 
X'ew  York  as  it  has  on  this  Ft.  Wayne  division,  the  special  train 
between  these  two  cities  could  make  the  trip  in  13  or  14 
hours.  We  were  forced  to  the  18-hour  schedule,  reducing  our  time 
to  that  after  the  Pennsylvania  had  cut  an  hour  from  our  former 
19-hour  schedule.  The  Pennsylvania  carries  70  per  cent,  of  the  total 
east-bound  traffic  from  Chicago  and  far  more  west-bouni  traffic  than 
the  Lake  Shore." — Pittsburg  Gazette. 

The  Passengers  Enjoy  It. 
The  rapidity  with  which  the  Lackawanna  has  recovered  from 
the  recent  Hoboken  fire  is  little  short  of  a  miracle;  for 
130.000  persons  and  3.000  teams  pass  through  the  Hoboken 
terminal  every  day  of  the  year.  First  Vice-President  E.  E. 
Loomis  was  on  the  scene  an  hour  after  the  blaze  was  discovered 
and  took* charge  of  operations.  To  him  belongs  chief  credit  for  the 
excellent  state  of  order  that  has  been  established.  At  daybreak 
the  morning  after  the  fire  1,500  men  were  busy  clearing  away  the 
debris.  .  .  .  The  temporary  terminal  is  to-day  nearly  complete. 
The  buildings  are  large  and  commodious  one-story  wooden  struc- 
tures, built  in  rough  bungalow  style,  painted  white  inside  and  green 
without.  They  are  already  well  equipped,  and  a  large  restaurant 
will  soon  be  ready.  One  hundred  thousand  dollars  has  been  spent 
in  these  temporary  arrangements.  The  new  steel  station  will  be 
completed  in  about  IS  months.  General  Passenger  Agent  Lee  says 
the  fire  has  hastened  the  erection  of  the  station  a  full  year.  Mr. 
Lee  was  asked  how  his  patrons  stood  the  inconvenience  of  the 
temporary  arrangement. 

"Why."  he  replied,   "the  people  seem  to  enjoy  it.     Every  com- 
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Muler  comes  through  with  a  smile,  for  he  sees  something  new  every 
light."  .  .  .  Fires  may  come  and  sheds  may  go,  Init  all  trains 
un  for  Phcebe  Snow. — New  York  Olohc. 

"Green"   Pneumatic   Hammers. 
Sectional  views  of  two  classes  of  "Green"  pneumatic  hammers 
ire   shown   in   the   accompanying   engravings,   one   being  the   long- 


The  Manufacture  of  Claims.  i 

Theodore  Waters,  in  a  lecture  on  "The  Proftssion  of  Getting 
Hurt.  Ijetore  the  Young  Mens  Club  of  the  Church  of  the  Archangel, 
tells  about  the  fakirs  who  make  a  business  of  falling  from  street- 
cars and  othtr  public  conveyances  and  gathering  in  money  through 
lawsuits  instituted  against  their  owners.  The  lecturer  produced  a 
photograph  of  a  prescription  blank,  such  as  are  used  in  Bellevue 
stroke  riveting  hammer,  and  the  other  a  closed  handle  and  pistol  Hospital,  on  which  a  physician  had  written  the  name  of  a  lawyer 
?rip  chipping  and  caulking  hammer.  Another  class  of  the  latter  on  Broadway,  with  a  view-to  having  that  lawyer  handle  the  patient's 
type,  not  shown,  is  similar  in  design  to  the  long-stroke  hammer,  case,  which  was  one  of  accident.  .  ,  .  It  is  a  matter  of  fact  that  a 
iV'hile  a  great  many  good  points  are  claimed  for  these  hammers,  the     runner  for  a  lawyer  is  standing  constantly  in  front  of  Gouverneur 


first  and  most  important  relates  to  their  simple  construction,  since 
;hey  -were  designed  with  a  view  to  minimizing  the  cost  of  main- 
tenance and  embodying  such  features  of  construction  as  will  give 
;hem  ample  strength  to  withstand  the  severe  service  such  tools 
must  perform.  The  hammer  consists  of  eight  parts,  namely,  cylin- 
ler,  handle,  piston,  main  valve,  valve  plug,  throttle  valve,  locking 
aut  for  coupling  the  cylinder  and  handle  together,  and  trigger. 
Eight  diiterent  size  hammers  are  made  which  are  all  of  the  same 
general  design,  affording  interchangeability  of  parts  between  the 
different  size  tools  w-ith  the  exception  of  the  cylinders,  which  are 
5f  different  lengths,  and  the  handles,  the  latter  being  of  a  largei- 
size  on  the  long  strokes  than  that  used  on  the  chipping  and  caulking 
hammers. 

The  valve  mechanism,  the  life  of  a  pneumatic  hammer,  is  free 
from  complication.  The  valve  is  a  double  piston,  the  simplest 
type  obtainable.  Live  air  is  taken  past  its  two  ends  and  exhausted 
through  the  annular  space  between  its  two  heads.  It  is  perfectly 
balanced,  is  positive  in  action,  and  in  addition  to  the  laps  pro- 
vided, it  is  given  a  flat  seat  at  each  end  of  its  stroke  to  eliminate 
leakage   regardless  of  wear.     A  complicated   valve   lock  is  eniireb 


The  Green  Long-Stroke  Pneumatic  Hammer. 

dispensed  with,  the  valve  Ijeing  placed  vertically  in  the  head  block 
of  the  handle  with  the  throttle  valve  directly  behind  it.  This 
arrangement  gives  the  most  direct  passage  for  air  from  hose  to 
the  hammer  cylinder,  and  results  in  a  higher  cylinder  pressure, 
producing  a  harder  and  quicker  blow  of  the  piston  and  also  mak- 
ing it  possible  to  operate  the  tool  on  an  air  pressure  25  to  50  per 
cent,  lower  than  is  customary  in  this  practice.  It  is  easily  acces- 
sible and  can  be  removed  w^ithout  disconnecting  the  handle  from 
the  cylinder.  The  best  tool  steel  is  used  in  its  construction,  which 
is  hardened  and  ground  to  gage  and  is  perfectly  interchangeable. 

The  throttle  valve  is  of  the  poppet  type  and  is  made  of  brass 
to  prevent  corroding  and  sticking.  It  is  carefully  balanced  and 
graduated,  giving  thorough  control  of  the  hammer  from  the  lightest 
to  the  heaviest  blows.     Only  one   longitudinal  air  port  is  used  in 


Hospital  to  pick  off  the  accident  cases  that  go  to  that  institution. 
Some  of  the  "ambulance  chasers,"  on  seting  a  case  on  the  way  to  a 
hospital,  will  fall  in  the  street,  "throw  a  fit."  tind  be  carried  in  the 
same  ambulance  to  the  hospital,  there  obtaining  the  other  man's 
case  for  the  "chaser's"  lawyer.  Mr.  Waters  said  he  spent  several 
days  in  a  hospital  in  Philadelphia,  where  he  "fell"  off  a  car  to  see 
how  it  worked.  He  was  taken  home,  and  was  visited  by  innumerable 
lawyers,  lawyers'  clerks,  cranks,  agents,  ftc.  and  speedily  recovered 
when  the  game  "got  warm."  But,  he  said,  it  would  have  been  easy 
to  collect  had  he  desired  to  do  so. — Xetr  York  Tribune. 

Curtis  Steam  Turbines  in  Japan. 
On  July  29,  1904.  the  first  shipment  of  steam  turbines  arrived 
in  Japan  via  the  steamship  "Korea."  from  San  Francisco.  They  were 
of  500  kw.  capacity  of  the  Curtis  type,  and  were  for  operating  the 
Shigai  Railroad  in  Tokio.  Four  weeks  after  their  arrival  they 
were  in  full  operation.  As  significant  of  the  success  of  these  first 
units,  there  have  been  ordered  by  the  Japanese  from  the  General 
Electric  Company  of  New  York,  37  Curtis  steam  turbines  with 
eleitric  generators  with  a  total  normal  capacity  of  more  than 
35.000  h.p.  Of  these.  11  units  are  now  in- 
stalled and  in  satisfactory  operation.  Be- 
sides the  adoption  of  electricity  for  tram- 
way operation  and  for  indoor  and  street 
lighting,  Japan  is  following  the  best  Amer- 
ican practice  in  machine  shops,  which,  as  a' 
rule,  require  electric  motors  mounted  on 
each  tool.  The  coal  mines  of  Japan  will  also 
eventually  be  operated  electricallv.  The 
Miike  coal  mines,  on  the  Island  of  Kyushu, 
which  are  owned  by  Mitsui  &  Co.,  will  use 
two  1,000  k.w.  Curtis  steam  turbines. 

The  Osaka  Electric  Light  Company, 
which  furnishes  electricity  to  the  City  of 
Osaka,  which  has  a  population  of  over  800.- 
000.  is  equipped  entirely  with  American  elec- 
trical apparatus,  including  six  steam  tur- 
bines of  the  same  make.  The  capital  of  this 
company  is  |1.2(50.000.  and  with  its  progress- 
ive methods  it  will  soon  rival  some  of  the 
modern  American  illuminating  companies. 
One  of  the  largest  electrical  interests  in 
Japan,  which  has  ordered  some  of  the  ma- 
chinery referred  to  above,  is  the  Tokio  Street 
Railway  Company,  which  furnishes  trans- 
portation facilities  for  the  city  of  Tokio  with 
its  population  of  1,440.000. 

Although  some  English  and  German  ma- 
terial is  being  used  by  this  road,  practically 
all  of  the  electrical  equipment  is  American 
made.  This  includes  five  2.000  h.p.  Curtis 
turbo-generator  units  with  power  house 
equipment  and  railway  motors  furnished  by 
the  General  Electric  Company:  Wheeler  con- 
""  '""  densers   and   Brill   trucks.     Besides   a   small 

am.ount  of  German  and  English  machinery, 
such  as  boilers  and  trucks,  there  are  a  few  small  dynamos  which 
were  made  in  Japan. 

Telephones  on  the  Long  Island  Railroad. 
The  installation  of  a  large  number  of  telephones  on  the  lines 
of  the  Long  Island  Railroad,  in  connection  with  the  electrification 
of  lines  recently  begun,  has  already  been  mentioned  in  the  Railroad 
Gazette.  The  problems  connected  with  electrification  were  quite 
intricate,  and  their  solution  demanded  elaborate  study.  Each  tele- 
phone affords  direct  communication  with  the  Electrical  Superinten- 
dent s  office  in  Long  Island  City.  Nearly  200  telephones  are  used, 
and  they  are  scattered  all  along  the  line  with  not  more  than  2,00(i 
ft.  between  them.  One  hundred  of  these  telephones  are  placed  in 
special  boxes,  similar  to  the  boxes  used  by  the  Police  and  Fire  De- 


the  cylinders  of  the  chipping  hammers,  and  three  in  the  cylinders     partments  in  New  York  and  other  cities.    The  employees  of  the  re- 
of  the   long-stroke    riveting  hammers.     It .  is   stated   that   during  a     pair  and  equipment  departments  are  provided  with  keys,  eachone 
recent  te-st  with   the  8-in.   stroke  hammer,   %   in.   structural   rivets     of  which  may  be  used  for  opening  any  or.  all  of  the  boxes 
were  driven   in   four  and   a   quarter  seconds.     This   is   said   to   be  ,  is  a   staff  of  electrical   inspectors  continually  ,     ,  ,  , 

the   best   time   ever  made   on   such   work.     The   Dayton   Pneumatic  .  watching   for   possible  trouble,  anc,   under,  the  system  adopted  fre- 
Tool  Co     Dayton   Ohio    is  the  maker  of  these  hammers.  quent   reports   to  headquarters  are   made,  Uy  .these  inspectors 


There 
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facilitate  prompt  service  in  emergencies  motor  ears  are  provided  for  will    be   supplied   from   the   big  generating   station   at  Lot's   Road, 

the  quick  transportation  of  emergency   crews   to  the  scene  of  any  Chelsea.  „  t^     .. 

accident  or  reported  trouble.    Each  of  these  gasolene  motor  cars,  ca-  The  other  tube  line  now  being  built  is  the  Channg  Cross,  Euston 

pable  of  making  thirty  miles  an  hour,  and  weighing  but  750  lbs.,  is  &  Hampstead,  some  SVs  route  miles  long,  between  Charing  Cross  and 

equipped  with  a  portable  telephone,  provision  being  made  for  at-  Golders  Green  and  the  Archway  Tavern.     This  line  also  is  to  be 

taching  them  to  telephone  circuits  at  certain  points.    This  system  of  under  the  control  of  the  Underground  Electric  Railways  Company 

inspection,   supervision,  motor-car  emergency  crews,  and   reporting  of  London.  ,    ,,     ^    ^. 

by  telephone,  is  undoubtedly  as  complete  as  any  in  the  country.   The  The  Great  Northern  &  City  during  the  first  half  of  this  year 

telephone  plant  was  supplied  by  the  New  York  &  New  Jersey  Tele-  increased  its  earning  per  week  from    £1,404  to    £l,u8   (average). 


phone  Co.,  and  was  put  in  under  the  supervision  of  Mr.  L. 
the  Electrical   Superintendent  of  the  railroad  company. 

Mail    Discl^arging    Device   on   the    Rock    Island. 


and  its  passengers  carried  from  201,062  to  445,830,  exclusive  of  sea- 
son tickets.  In  view  of  the  unfortunate  beginning  which  the  line 
made,  the  improvement  is  regarded  as  very  encouraging.  The  con- 
tractors (Messrs.  Pearson),  who  still  operate  the  line,  receive  50  per 
cent,  of  the  gross  receipts.     The  ratio  of  working  expenses  to  re- 
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The  Chicago,  Rock  Island  &  Pacific  has  in  use  on  one  of  its  ceipts  has  diminished  each  half  year  since  the  line  was  opened.  A 
fast  mail  trains  a  device  for  discharging  and  receiving  mail  pouches  large  amount  of  additional  traffic  could  be  handled  without  mate- 
that  is  said  to  be  yielding  most  satisfactory  results,  performing  sat-  rjaiiy  adding  to  the  capital  account.  The  passengers  carried  per 
istactorily  at  speeds  from  15  to  70  m.p.h.  According  to  information  ^ar  will  have  increased  from  5.65  to  7.68.  New  rolling  stock  is  on 
at  hand,  the  device  is  entirely  automatic  and  is  operated  by  air  gj-dgr  to  be  ready  to  meet  the  heavy  demands  expected  in  the  coming 
from  the  brakes  of  the  train.  It  consists  of  a  platform  arranged  wjnter.  The  extension  of  the  line  from  Moorgate  street  to  Lothbury, 
in  the  car  door,  on  which  the  sacks  of  mail  to  be  delivered  are  j^  {j^p  heart  of  the  city,  will  be  undertaken  as  soon  as  the  necessary 
placed.     Contact   between   the   crane   on   the    station    platform   and    capital  can  be  raised. 

a  trigger  on  the  mail-catching  arm  on  the  car  puts  the  mechanism  ^he  Waterloo  &  City  Railway  working  expenses  have  been  re- 

in operation,  which  ejects  the  mail  sacks  into  a  receiving  box  placed  duced  from  47.55  per  cent,  in  1904  to  45.37  per  cent,  in  1905.  It  Is 
at  the  side  of  the  track,  so  constructed  that  the  air  is  forced  into  g^jn  considered  unprofitable  to  work  the  line  on  Sundays.  The  North 
either  end  by  the  momentum  of  the  pouch  and  thus  acts  as  a  cush-  East  London  Railway  Bill,  which  has  been  occupying  Parliamentary 
ion,  preventing  damage  to  the  pouch  or  its  contents.  The  device  attention  for  some  time,  is  still  undergoing  exhaustive  examina- 
combined  with  the  standard  crane,  can  be  operated  either  to  catch  ^ion.  It  is  proposed  to  build  an  electric  railway,  partly  in  tube  and 
or  deliver  mail.  Mail  is  being  delivered  daily  from  the  Rock  Island  partly  in  the  open,  from  the  city  to  Waltham  Abbey.  The  estimated 
"Colorado  Fast  Mail"  at  a  number  of  points  in  Iowa.  The  device  is  traffic  from  all  sources  has  been  put  down  at  44i.i  millions  per 
the  invention  of  F.  H.  Burr,  of  Atlantic,  Iowa,  the  patents  being  annum,  but  this  estimate  was  cut  up  by  representatives  of  the  Great 
controlled  by  the  Railway  Mail  Equipment  Co.,  of  that  place.  Eastern  and  other  railroad  companies.     Sir  Douglas  Fox,  the  engi- 

neer-in-chief for  the  line,  estimated  the  cost  of  the  undertaking  at 
London  Tube  Railways.  about  £2,600,000.    A  decision  of  the  committee  will  be  given  shortly. 

The  chairman  of  the  City  &  South  London  tube  line  stated  on 
August  1st  that  the  electric  tramways  of  the  London  County  Coun- 
cil had  practically  annihilated  all  its  short  distance  traffic  in  South  Mr.  F.  B.  Archibald,  formerly  in  the  Railway  department  of 
I.ondon.  The  hope  of  the  company  for  the  future  lay  in  the  direction  Berry  Bros..  Detroit,  is  now  sales  representative  of  the  National  Lock 
of  long'  distance  fares  and  in  that  connection  the  extension  of  the    Washer  Co.,  of  Newark,  N.  J. 

tubes  from  Islington  to  Euston  and  St.  Pancras  will  render  greaj  Mr.  W.  R.  Strickland,  formerly  in  the  office  of  the  Engineer  of 

assistance.    The  extension  is  being  proceeded  with  and  the  contract    Maintenance  of  Way  of  the  New  York  Central,  is  now  Assistant  to 
time  expires  in  September,  1906.    When  completed  the  line  will  have    the  Secretary  of  J.  G.  White  &  Co.,  New  York  City. 
connection  with  four  steam  railroads  at  that  point;  railroads  whose  ^j^g  y2l\\%  Hollow  Staybolt  Co.,  Cuyahoga  Falls.  Ohio,  state  that 

suburban  traffic  is  growing  very  fast.    This  traffic  will  be  fed  to  the    ^  jjas  received  orders  for  hollow  staybolt  iron  bars  from  the  Im- 
tube  at  Euston  for  conveyance  to  the  city  and  South  London  dis-    pgrial    Railway    of   North    China    and    from   a    leading   railroad   of 
tricts.     When  the  tube  line  has  opened  its  various  sections  in  the    japan, 
past  it  has  tapped  practically  the  full  traffic  at  once,  and  there  has 
been  no  continuous  increase,  because  the  districts  affected  have  been 
already  fully  built  upon  and   densely   populated.     By  making  con- 
nection with-  the  Euston  railroad  systems,  it  is  expected  that  this 
will  be  altered,  as  the  new  suburban  traffic  of  the  developing  dis- 
tricts must  continually  be  increasing.     The  City  &  South  London  ^  ^v,     .         .         c...      *  t,   ■,  .         •  »•        ..    v    »,  ,^  •     t,i,-i 

,     ,,  .  ,  -J     „^i .!„„*;„„„  ;.,  fnr-aa  tr>  o<=o  wViothor    tiou  of  the  American  Street  Railway  Association,  to  be  held  in  Phila- 

early  this  year  made  considerable  reductions  in  tares  to  see  wnetner    ^  ,_^j^,^    c.„„*„„i n^  on   u,.  tit„  -n/  -c   u !„„* ivr-   ^r   t?.   ,~.„ij„ 

this  would  help  the  position,  but  it  is  reported  that  the  result  has 
been  unsatisfactory. 

The  Baker  Street  and  Waterloo  tube  system  is  nearing  comple- 
tion. The  tunnels  have  been  driven  the  whole  way  between  Hare- 
wood  avenue  and  Elephant  and  Castle,  and  between  Harewood  ave- 


Mr.  R.  W.  Christian  has,  by  contract  with  the  Allis-Chalmers 
Company,  given  that  company  the  exclusive  right  to  his  patents  and 
also  his  services  as  engineer  in  designing  and  constructing  gold 
dredges  embodying  his  inventions. 

The  firm  of  J.  G.  White  &  Co.  will  be  represented  at  the  conven- 


delphia.  September  25-30,  by  Mr.  W.  E.  Harrington,  Mr.  W.  E.  CJoIds- 

borough  and  Mr.  William  Petsell. 

Mr.  F.  W.  Williams,  who  recently  resigned  as  Master  Mechanic 

on  the  Delaware,  Lackawanna  &  Western,  is  now  Superintendent  of 

the  Leslie  Co..  of  Lyndhurst.  N.  J.,  maker  of  the  Leslie  pressure 
nue  and  Westminster  Bridge  road  and  the  depot.     The  permanent    regulator  and  other  steam  and  hydraulic  specialtfes 
way  will  be  completed  early  in  September,  the  conductor  rails  in  Mr.  Geo.  M.  Basford,  editor  of  the  American  Engineer  <f  Railroad 

October,  and  the  lift  works  by  the  end  of  November.    The  high  ten-    Journal,  is  to  take  charge  of  the  newly  established  Department  of 
sion  cables  are  to  be  tested  this  month.     The  rolling  stock  has  not    Publicity  of  the  American   Locomotive  Co.     He  will  take  his  new 
been   delivered   yet,   although    it   should   have   been    in   May.     The    position  on  October  1.  with  office  at  111  Broadway,  New  York  City, 
motors,    control    equipments,   etc..    are   all   waiting.     It   was   hoped  ^t  a  meeting  of  the  board  of  directors  of  the  Locomotive  Ap- 

that  the  line  would  be  completed  by  the  end  of  this  year,  but  the  pHance  Co..  Chicago,  on  August  21.  the  following  officers  were  elect- 
large  amount  of  detail  work  yet  to  be  done  renders  this  improbable,  gjj.  j^a  c.  Hubbell,  President;  Willis  C.  Squire,  Clarence  H.  How- 
It   is   expected,    however,   that   the   full    service   of   trains    will   be    ard  and  J.  .1.  McCarthy.  Vice-Presidents;   J.  H.  Allfree,  Consulting 


running  between  Westminster  Bridge  and  Baker  street  early  in  1906. 
The  chairman  of  this  company.  Mr.  T.  J.  Hare,  at  the  half-yearly 
meeting  on  August  14  referred  to  the  report  of  the  Royal  Commis- 
sion on  London  Locomotion  and  said  it  seemed  that  it  was  most  de- 
sirable to  wait  and  see  the  full  effect  of  the  electrical  working  of  the 
Metropolitan  and  District  railways,  and  the  several  new  tube  lines 


Engineer;  E.  B.  Lathrop,  Treasurer;  W.  H.  England,  Secretary; 
Executive  Committee,  Ira  C.  Hubbell,  Willis  C.  Squire  and  E.  B. 
Lathrop. 

The  co-partnership  existing  under  the  firm  name  of  Bates  & 
Neilson  has  been  dissolved  by  limitation.  Putnam  A.  Bates  has 
succeeded  to  the   business   of  the   above  firm.   and.   as  before,  will 


now  building  and  planned,  and  to  observe  the  effect  of  the  altered    ^^^^^^  ^^^  ^.^^   ^^  ^^^^.^^  ^p^^j^,   attention   to  the   preparation  of 


conditions  brought  about  by  motor  traffic,  before  laying  out  capital 
upon  unnecessary  duplication  of  lines. 

The  Great  Northern.  Piccadilly  &  Brompton  line,  which  is  to  be 
three-quarters  of  a  mile  long,  double  track,  in  separate  tunnels,  is 
being  pushed'  forward  by  the  contractors.  All  the  tunnel  work, 
with  the  exception  of  two  small  sections,  has  been  driven  and  lined 
■with  cast-iron,  between  Holborn  and  Finsbury  Park,  and  97  per 
cent,  of  the  concrete  for  the  permanent  way  roadbed  had  been  laid. 


plans,  specifications  and  supervision  of  electrical  installations, 
special  investigations  and  reports,  and  the  application  of  electric 
power  to  machinery. 

The  Fort  Pitt  Spring  &  Manufacturing  Co.  of  Pittsburg  an- 
nounces the  election  of  William  McBride  as  President,  F.  W.  Wal- 
lace as  General  Manager  and  Treasurer,  and  George  W.  Cox  as 
General  Sales  Agent.     Mr.  McBride  has  been  for  several  years  con- 


For  the  Holborn-South  Kensington  section  also  the  driving  of  the  nected  with  the  Sales  Department  of  the  Standard  Underground 
tunnels  is  almost  completed.  The  progress  of  the  Earls  Court  sec-  Cab  e  Co.,  of  Pittsburg.  Mr  Wallace  has  had  considerable  prac- 
tion  is  proceeding  at  about  the  same  rate.  It  is  expected  that  at  tical  experience  in  he  manufacture  of  sprmgs  and  under  his  super- 
the  next  half-yearly  meeting  the  probable  date  of  opening  will  be  vision  the  company's  plant,  which  is  located  at  McKees  Rocks,  P^. 
announced.  The  si^^tem  is  controlled  by  the  Underground  Electric  has  been  completely  modernized  and  equipped  with  up-to-date  ma- 
Railways  Co.,  of  London,  and  electricity  for  operating  the  trains  chmery  for  the  manufacture  of  coil  springs  of  all  kinds.    Later  on 


September  8,  1905. 
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it  is  planned  to  make  elliptical  springs  also.  Mr.  Cox  was  for 
eight  years  connected  with  the  St.  Charles  and  Madison  plants  of 
the  American  Car  &  Foundry  Co.,  and  for  two  years  with  the 
Pressed  Steel  Car  Co.,  and  has  a  wide  acquaintance  in  the  railroad 
world. 


MEETINGS  AND  ANNOUNCEMENTS. 


(For  dates  of  conventions  and  regular  meetings  of  railroad  conventions  and 
engineering  societies,  see  advertising  page  24.) 


American  Society  of  Civil    Engineers. 
At  the  business  meeting  of  this  Society,  September  6,  a  paper 
by  Edwin  H.  Warner,  M.  Am.  Soc.  C.  E.,  on  "The  Hydraulic  Plant 
of  the  Puget  Sound  Power  Company."  was  presented.     This  paper 
was  printed  in  the  Proceeditigs  for  May,  1905. 

Iron  and  Steel  Institute. 
At  the  meeting  to  be  held  in  Sheffield  September  26.  27.  28  and 
29,  there  will  be  papers  on  "The  Wear  of  Steel  Rails  on  Bridges" 
and  on  "The  Transformation  of  Nickel  Steels."  The  other  papers 
to  be  read  were  mentioned  in  the  preliminary  program  of  the  meet- 
ing which  was  given  in  the  Railroad  Gazette  of  August  11. 


PERSONAL. 


— Mr.  Charles  H.  Hix,  who  was  recently  appointed  General 
Superintendent  of  the  Seaboard  Air  Line,  was  born  in  Nelson 
County,  Va.,  in  1862.  He  en- 
tered railroad  service  in  1880 
as  rodman  in  an  engineering 
corps  on  construction  work 
on  the  Norfolk  &  Western. 
In  the  winter  of  1881  he  was 
appointed  receiving  and  deliv- 
ery clerk  at  Saltville,  and  at 
the  end  of  the  year  was  made 
assistant  agent  and  operator 
at  that  point,  being  appointed 
in  1884  agent  at  Buford,  Va. 
In  1886  he  was  appointed 
refief  agent,  and  in  1888  train 
despatcher  at  Roanoke.  He 
held  this  position  until  Oct. 
1,  1891,  when  he  was  ap- 
pointed chief  despatcher.  He 
was  appointed  trainmaster  of 
the  Radford  division  in  1897. 
Owing  to  a  change  in  admin- 
istration, he  was  appointed 
chief  despatcher  again,  re- 
maining there  until  July  1,  diaries  H.  Hix. 
1900,  when  he  went  to  the  Seaboard  Air  Line  as  trainmaster  of  the 
Second  division.  He  was  appointed  trainmaster  of  the  First  di- 
vision on  June  1,  1901,  and  Superintendent  of  the  First  division  in 
September  of  the  same  year.  He  has  held  this  position  until  the 
first  of  the  present  month,  when  he  was  appointed  General  Super- 
intendent. 

— Mr.  L.  J.  Ferritor,  who  was  recently  appointed  Superintendent 
of  the  Middle  division  of  the  Wabash,  was  born  in  Athens,  Ohio. 
He  began  railroad  work  at 
the  age  of  15  as  telegraph 
operator  on  the  St.  Louis. 
Kansas  City  &  Northern,  hav- 
ing studied  telegraphy  while 
at  school.  Later  he  was 
made  traveling  agent  and 
operator,  and  in  1S80  was  ap- 
pointed train  despatcher  on 
the  Omaha  division.  In  1885 
he  was  appointed  chief 
despatcher  of  that  division, 
where  he  remained  until 
1896,  when  he  went  to  the 
Grand  Trunk  as  trainmaster 
at  Stratford,  Ont.  Eighteen 
months  later  he  was  made  As- 
sistant Superintendent  at 
London.  Ont.,  and  was  later 
appointed  joint  Superintend- 
ent of  the  Wabash  and  the 
Grand  Trunk  at  St.  Thomas, 
Ont.  In  February,  1904,  he 
was  made   Superintendent  of  ^-  ^-  ferritor. 

the  Eastern  division  of  the  Wabash,  where  he  remained  until  ap- 
pointed Superintendent  of  the  Middle  division. 

— Mr.  M.  J.  Caples,  who  was  recently  appointed  General  Man- 
ager of  the  South  &  Western,  entered  railroad  service  in  1883   in 


the  engineering  department  of  the  Boston  &  Lowell.  He  remained 
with  that  company  until  August,  1887,  serving  successively  as  rod- 
man,  transit  man  and  division  engineer  on  construction.  From  1887 
to  November,  1889,  he  was  in  South  America  engaged  in  mining 
work  and  railroad  surveys  for  the  Republic  of  Columbia.  At  the 
end  of  that  time,  he  was  appointed  Resident  Engineer  on  con- 
struction of  the  Norfolk  &  Western,  being  later  promoted  to  bn 
Supervisor.  In  1893,  he  was  made  Assistant  Division  Engineer, 
but  in  August,  1899,  left  railroad  service  to  go  into  lumber  manu- 
facturing business  in  West  Virginia.  In  August,  1901,  he  was  ap- 
pointed Engineer  of  Maintenance  of  Way  and  Trainmaster  of  the 
Columbus,  Sandusky  &  Hocking.  He  returned  to  the  Norfolk  & 
Western  in  April,  1902,  as  Superintendent.  Later  he  was  made 
General  Manager  of  the  Pocahontas  Coal  &  Coke  Co.,  a  subsidiary 
company  of  the  railroad,  and  in  January,  1904,  Superintendent 
of  the  Pocahontas  division,  which  position  he  has  left  to  accept  his 
present  appointment. 


ELECTIONS  AND   APPOINTMENTS. 


Canadian  T<lorthern. — C.  W.  Spencer,  until  recently  General  Super- 
intendent of  Transportation  on  the  eastern  lines  of  the  Cana- 
dian Pacific,  has  been  appointed  General  Manager  of  the  Cana- 
dian Northern  lines  east  of  Fort  William. 

Canadian   Pacific. — W.   R.    Baker,   Assistant   to    the   Vice-President, 
has  been  appointed  Assistant  to  the  President. 
See  also  Canadian  Northern. 

Cleveland.  Cincinnati.  Chicago  d-  St.  Louis. — S.  D.  McLeish  has  been 
appointed  Assistant  General  Passenger  Agent,  with  headquar- 
ters at  Indianapolis,  succeeding  H.  M.  Bronson,  who  has  been 
in  the  service  over  50  years  and  who,  at  his  own  request,  is 
to  be  transferred. 

El  Paso  <C  Southwestern. — F.  L.  Hunter,  Superintendent  of  the 
Western  division,  has  been  appointed  General  Purchasing 
Agent. 

Grand  Trunk  Pacific. — Archibald  Glassco  has  been  appointed  Bridge 
Engineer,  with  headquarters  at  Montreal. 

Missouri  Pacific. — A.  R.  Duncan  has  been  appointed  Car  Accountant 
of  this  road  and  of  the  St.  Louis,  Iron  Mountain  &  Southern. 

C.  0.  Eames  has  been  appointed  Chief  Special  Agent,  with 
headquarters  at  St.  Louis.  Heads  of  departments  are  to  refer 
all  matters  relating  to  special  service  direct  to  him. 

Northern  Alabama. — See  Southern. 

Northern  Pacific. — William  Richards,  Assistant  Auditor  of  Freight 
Receipts,  has  been  appointed  Auditor  of  Freight  Receipts,  suc- 
ceeding E.  H.  C.  Taylor,  deceased;  and  the  office  of  Assistant 
Auditor  of  Freight  Receipts  has  been  abolished. 

Seaboard  Air  Line. — W.  R.  Hudson,  Superintendent  of  the  Second 
division,  has  been  appointed  Superintendent  of  the  First  divi- 
sion, succeeding  C.  H.  Hix,  promoted.  W.  J.  Jenks,  Superin- 
tendent of  the  Fourth  division,  succeeds  Mr.  Hudson,  with  head- 
quarters at  Raleigh,  N.  C.  Walter  Hale,  Superintendent  of  the 
Fifth  division,  succeeds  Mr.  Jenks,  with  headquarters  at  Jack- 
sonville, Fla. 

Southern. — George  G.  Thompson,  Jr.,  Assistant  General  Freight 
Agent  of  this  road  and  of  the  Northern  Alabama,  has  been  ap- 
pointed Division  Freight  Agent,  with  office  at  Greensburg.  N.  C. 
E.  H.  Shaw  succeeds  Mr.  Thompson,  with  hea'dquarters  at  Bir- 
mingham, Ala. 

Southern  Indiana. — F.  W.  Ranno,  Engineer  of  Way  and  Structures, 
has  resigned.  E.  H.  Pfafflin  succeeds  Mr.  Ranno,  with  office  at 
Chicago. 

Western  Pacific. — Thomas  J.  Wyche,  Resident  Engineer  of  the  Union 
Pacific  at  Omaha,  Neb.,  has  been  appointed  Supervising  Engi- 
neer in  charge  of  the  construction  of  the  first  282  miles  of  the 
W.  P.  out  of  Salt  Lake. 


LOCOMOTIVE  BUILDING. 


The  Midland  Valley  has  ordered  four  locomotives  from  the  Bald- 
win Locomotive  Works. 

The  Western  Maryland  has  ordered  two  locomotives  from  the 
Baldwin  Locomotive  Works. 

The  Hocking  Valley  has  ordered  nine  locomotives  from  the 
American  Locomotive  Works. 

The  Illinois  Northern  has  ordered  two  four-wheel  saddle  tank 
locomotives  from  the  Baldwin  Locomotive  Works. 

The  New  York,  New  Haven  A  Hartford  denies  having  ordered 
17  locomotives,  as  reported  in  our  issue  of  August  25. 

The  Intercolonial  has  been  authorized  by  the  Dominion  Govern- 
ment to  purchase  40  locomotives  from  Canadian  firms. 
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The  Delaware.  Lackawanna  <(■  Western  has  ordered  five  pas- 
senger locomotives  from  the  American  Locomotive  Company. 

The  Cuba  Company  has  ordered  six  lO-wheel  loromotives  from 
the  American  Locomotive  Co.  These  are  for  freight  and  passenger 
service  and  are  for  this  year's  delivery. 

The  Lehigh  Valley  has  ordered  10  simple  (4-6-0)  freight  loco- 
motives from  the  Schenectady  Works  of  the  American  Locomotive 
Co.  These  loromotives  will  weigh  199,200  lbs.,  with  150.200  lbs.  on 
drivers.  Total  weight  of  engine  and  tender,  351.100  lbs.:  cylinders, 
21  in.  X  28  in.:  diameter  of  truck  wheels,  33  in.;  straight  boiler, 
with  a  working  steam  pressure  of  205  lbs.;  heating  surface,  3,084.26 
sq.  ft.;  firebox,  199.98  sq.  ft.;  total,  3.284.24  sq.  ft.;  378  charcoal 
iron  tubes  2  in.  in  diameter  and  15  ft.  8  in.  long;  wide  firebox, 
120%  in.  X  102  in.:  grate  area,  85.08  sq.  ft.:  tank  capacity,  7,500 
gallons:  and  coal  capacity.  12  tons.  The  special  equipment  in- 
cludes: Westinghouse  air-brakes,  Richardson's  balanced  valves  and 
Paige  engine,   truck  and  tender  wheels. 

CAR    BUILDING. 


The  Elgin  ■(■  Belvedere  Electric  i.s  in  the  market  for  eight  cars. 

The  Boston  d-  Maine  lias  ordered  seven  passenger  cars  from  the 
Laconia  Car  Co. 

The  Pennsylvania  Lines  have  placed  a  large  order  for  cars  with 
the  Pressed  Steel  Car  Co. 

The  Chicago.  St.  Paul.  Minneapolis  d  Omaha  has  ordered  .500 
<  ars  from  the  Pullman  Co. 

The  Nashville,  Chattanooga  d  til.  Louis,  it  is  reported,  will 
build  100  box  cars  at  its  own  shops. 

Tlie  Kansas  City  Southern  has  ordered  1.000  box  cars  from  the 
American  Car  &  Foundry  Company. 

The  Merchants  Despatch  Transportation  Co.  will  build  250  re- 
frigerator cars  at  its  Despatch  shops. 

The  California  d  Xorthiresteru  has  ordered  10  freight  cars  from 
the  Russell  Wheel  &  Foundry  Company. 

The  Kew  York.  New  Haven  d-  Hartford,  it  is  reported,  has  or- 
dered 200  box  cars  from  the  Keith  Manufacturing  Co. 

The  Kansas  City  Southern  is  figuring  on  five  chair,  two  com- 
bination passenger  and  mail,  and  one  combination  mail  and  express 
car. 

The  Southern  has  ordered  20 'passenger  cars  from  the  American 
Car  &  Foundry  Co.,  five  from  the  Pullman  Co.  and  four  from  the 
St.  Louis  Car  Co. 

The  Charleston  (S.  C.)  Mining  d  Manufacturing  Company  has 
ordered  through  The  Cameron  &  Barkly  Co.,  Charleston,  S.  C,  30 
flat  cars  from   the  South  Atlantic  Car  &  Manufacturing  Co. 

The  Wabash. — It  has  been  persistently  reported  that  this  road 
will  place  a  large  order  for  freight  equipment  in  the  near  future. 
An  official  of  the  road  writes  that  it  is  not  preparing  specifications 
for  freight  equipment  with  a  view  of  going  into  the  market  in  the 
near  future,  and  that  it  will  probably  be  some  months  before  the 
purchase  of  additional  equipment  is  even  considered. 

The  Green  Bay  Traction  Company,  of  Green  Bay,  Wis.,  as  re- 
ported in  our  issue  of  August  25,  has  ordered  two.interurbaii  cars 
from  the  St,  Louis  Car  Co.  for  September  delivery.  These  cars  have 
wood  bodies  and  combination  wood  and  steel  underframes.  The 
length  inside  will  be  34  ft.,  and  the  over-all  dimensions  will  be  48 
ft.  2  in.  long  x  8  ft.  8  in.  wide.  The  cars  were  ordered  through 
the  Knox  Engitieering  Co.,  Managers  and  Purchasing  Agents. 
Chicago. 

The  Kankahee  Electric  Railway  Co..  Kankakee,  111.,  has  ordered 
32  single  truck  passenger  cars  from  the  St.  Louis  Car  Co.,  for 
October  delivery.  These  cars  will  weigh  15.000  lbs.,  and  measure 
21  ft.  long,  S  ft.  2%  in.  wide  and  9  ft.  3  in.  high,  all  inside  meas- 
urements. The  special  equipment  will  include:  St.  Louis  Car  Co.'s 
axles,  bolsters,  brake-beams,  brake-shoes,  air-brakes,  brasses,  coup- 
lers, curtain  fixtures,  curtain  material,  door  fastenings,  doors,  draft 
rigging  and  seats. 

The  Colorado  d-  Southern,  as  reported  in  our  issue  of  August  11, 
has  ordered  200  Ingoldsby  dump  cars  of  80,000  lbs.  capacity  from 
the  Pullman  Co.,  for  December  delivery.  Thr  special  equipment  will 
include:  Block-Pollak  Iron  Co.'s  axles.  Commonwealth  Steel  Co.'s 
bolsters,  Pullman  brake-beams,  brake-shoes  and  dust  guards,  West- 
inghouse air-brakes,  Hewitt  Manufacturing  Co.'s  brasses.  R.  E.  Jan- 
ney  couplers.  Miner  draft  rigging  for  190  cars,  and  Commonwealth 
Steel  Co.'s  draft  rigging  for  10  cars.  Symington  steel  journal  boxes, 
Lowe  Bros,  paint.  Railway  Steel  Spring  Co.'s  springs.  Diamond 
frame  arch-bar  trucks  and  Griffin  Wheel  Co.'s  wheels. 

The  Orange  cC-  Northwestern  has  ordered  50  standard  logging 
cars,  as  reported  in  our  issue  of  August  25,  of  60,000  lbs.  capacity 
from  the  Beaumont  Iron  Works,  inc.,  of  Beaumont,  Tex.,  for  Oct. 
3.  1905.  delivery.  These  cars  are  to  weigh  19,000  lbs.,  and  will 
measui-p  3  ft.  high  inside,  and  34  ft.  long.  9  ft.  wide  and  3  ft.  6  in. 
high  over  all.  with  wood  and  metal  frames  and  underframes.     The 


special  equipment  will  include;  Beaumont  Iron  Works'  axles,  bol- 
sters, brake-beams,  brake-shoes,  brasses,  draft  rigging,  journal  boxes 
and  trucks;  Westinghouse  brakes.  Tower  automatic  couplers.  Rail- 
way Steel  Spring  Co.'s  springs,  and  American  Car  &  Foundry  Co.'s 
wheels. 

The  Mexican  Central  has  ordered  from  the  American  Car  & 
Foundry  Co.  40  steel  tank  cars  with  wooden  underframes  for  carry- 
ing fuel  oil.  These  cars  have  a  capacity  of  9,800  gallons  each  and 
measure  36  ft.  over  end  sills  x  6  ft,  8  in,  over  side  sills.  The  height 
from  rail  to  top  of  man  hole  is  12  ft,  ]i4  in.  The  smallest  out- 
side diameter  of  tank  is  7  ft.  21^  in.,  and  the  length  over  ends  is 
33  ft,  2  in.  The  special  equipment  includes:  Wrought  iron  axles 
and  bolsters,  National-Hollow  lirake-beams,  Christie  brake-shoes, 
Westinghouse  air-brakes.  Tower  couplers.  Westinghouse  friction 
draft  rigging,  Soule  dust  guards,  McCord  journal  boxes  and  Mexican 
Central  80,000  lbs.  standard  car  trucks. 

The  Central  of  Georgia,  as  reported  in  our  issue  of  September 
1,  has  ordered  50  Hart  convertible  ballast  cars  of  80,000  lbs.  ca- 
pacity from  the  Rodger  Ballast  Car  Co.  for  delivery  within  30  or 
40  days.  These  cars  will  weigh  35.600  lbs.  and  will  be  32  ft.  2  in. 
long,  8  tt.  8  in.  wide,  and  3  ft.  4Vi  in.  high,  inside  measurements, 
and  34  ft,  long  and  9  ft.  wide  over  sills:  extreme  width.  10  ft.  3  in.. 
with  wooden  frames  and  underframes.  The  special  equipment  will 
include:  M.  C.  B.  steel  axles,  Common  Sense  bolsters.  Sterling- 
worth  brake-beams,  M,  C.  B.  brake-shoes  with  Christie  heads,  West- 
inghouse brakes,  M.  C.  B.  brasses.  Tower  couplers,  Rodger  Ballast 
Car  Co.'s  door  fastenings,  side  and  center  drop  doors,  Miner  tandem 
draft  rigging,  M.  C.  B.  malleable  journal  boxes.  Carbon  black  paint. 
Railway  Steel  Spring  Co.'s  springs,  arch-bar  trucks  and  American 
Car  &  Foundry  Co.'s  wheels. 

The  Mexican  Central  has  ordered  20  passenger  coaches  from 
Barney  &  Smith.  Five  of  these  are  first  class,  five  second  class  and 
10  are  third  class.  The  second  and  third  class  are  identical  in 
every  respect  except  the  height  of  the  back  of  the  seats.  The 
first  class  coaches  weigh  38,000  kgs.  empty,  and  measure  59  ft.  1 
in.  over  end  sills  x  9  ft.  wide:  height  from  top  of  sill  to  bottom 
plate.  6  ft.  8  in.  Both  bodies  and  underframes  are  of  wood.  The 
second  and  third  class  coaches  weigh  31,800  kgs.,  and  measure  60 
ft.  over  end  sills  x  10  ft.  over  eaves.  The  underframes  and  sides 
are  of  wood.  The  special  equipment  for  all  includes:  Wrought 
iron  axles  and  bolsters,  National-Hollow  brake-beams,  Christie  brake- 
shoes,  Westinghouse  air-brakes  and  automatic  slack  adjusters.  M. 
C.  B.  standard  brasses.  National  Miller  combination  couplers,  For- 
syth curtain  fixtures,  Pantasote  curtain  material.  Westinghouse  fric- 
tion draft  rigging.  Soule  dust  guards.  Baker  heating  system,  Mc- 
Cord journal  boxes,  Pintsch  gas.  Standard  Steel  Car  Co.'s  plat- 
forms. Pullman  vestibules  and  Chicago 'Railway  Equipment  Co.'s 
automatic  frictionless  side-bearings.  The  first  class  coaches  are 
mounted  on  Mexican  Central  standard  six-wheel  trucks,  and  the 
second  and  third  class  coaches  are  four-wheel  trucks  with  journals 
41/4   in.  X  S  in. 

BRIDGE  BUILDING. 


Chillicothe,  Ohio. — Bids  are  wanted  September  11  by  C.  H. 
Pinto,  County  Auditor,  for  building  the  superstructures  of  two  steel 
bridges. 

lM)i.\.x.vi'iii,is.  iMi, — The  County  Commissioners'  budget  for 
1906  submitted  to  the  County  Council,  asks  for  an  appropriation 
of  $190,000  for  a  new  White  river  bridge  at  Thirtieth  street. 

Jkfi-khsox  City.  Mo. — Bids  are  wanted  October  1  by  James  H. 
Jones,  Russellville.  Mo.,  for  building  a  steel  bridge  over  Coon  creek. 
in  Cole  County.     F.   W.  Roer  is  County   Clerk. 

Mo.siow.  lu.vno. — Bids  are  wanted  September  11  for  building 
three  bridges  over  Paradise  creek. 

Poiti-  Hriiox.  Mich. — The  Common  Council  is  arranging  to  at 
once  build  a  new  bridge  over  the  Black  river  at  Military  street  to 
cost  about  $65,000.     W.  W.  Phillips  is  City  Engineer. 

Pout  Okchaki).  W.\sh. — Bids  are  wanted  October  2  by  the  County 
Commissioners  for  building  a  4S0-ft.  bridge  with  a  lift  draw.  R.  S. 
Haywood   is  County  Auditor. 

RuMix.  C.\i.. — A  contract  has  been  given  by  the  County  Board 
of  Supervisors  to  the  Pacific  Construction  Co.  for  the  substructure 
and  superstructure  of  a  concrete  bridge  to  consist  of  two  spans  each 
100  ft.  long  to  be  built  over  the  Stanislaus  river  at  a  cost  of  $26,500. 

Seghx.  Tkx. — Bonds  amounting  to  $20,000  are  to  be  issued  to 
raise  funds  to  build  a  bridge  over  the  Guadalupe  river  near  this 
place. 

Utha,  N.  V. — According  to  press  reports  of  Sept.  5.  the  recent 
heavy  rainfall  and  high  waters  have  carried  away  about  150  high- 
way bridges  in  central  New  York.  The  loss  is  so  extensive  that 
state  aiil  will  probably  be  asked  to  replace  the  bridges  lost.  Some 
of  these  were  large  structures.  The  line  of  the  L'nadilla  Valley  Rail- 
road from  Bridgewater  to  New  Berlin  had   very  serious  washouts. 
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Washinctox.  D.  C. — Bids  are  wanted  Septembei-  25  by  Lieut. - 
Col.  R.  h.  Hoxie,  l".  S.  Engineers,  for  building  a  concrete  steel 
bridge  over  Wa.shington  channel  in  the  approach  to  the  highway 
bridge  over  the  Potomac  river. 

Other  Structures. 

A.su  PvKK.  Wis.— The  Atchison.  Topel<a  &  Santa  Fe  will  put  up 
a  new  station  here  to  cost  about  $7o,uOO. 

BiKxsii'E.  Ii.i.. — The  Illinois  Central,  according  to  reports  from 
Chicago,  is  planning  to  make  improvements  at  its  shops  by  putting 
up  a  new  brick  boiler  house  550  x  120  ft.,  a  car  shop  160  x  362  ft. 
and  a  30-stall  roundhouse,  at  a  cost  of  $300,000, 

Dayton.  Ohio. — The  Cincinnati,  Hamilton  &  Dayton  will  let  a 
contract  on  September  21  for  putting  up  a  brick  freight  house  three 
stories  high,  to  cost  about  $150,000. 

Dexnisox.  Ohio. — The  Pennsylvania  has  bought  20  acres  of 
ground  as  a  site  for  new  shops,  a  large  roundhouse  and  a  yard, 

Er.  Paso.  Tex, — The  El  Paso  &  Southwestern  will  put  up  a  new 
roundhouse  here,  to  cost  about  $30,i)00. 

GuELPH,  OxT. — The  Guelph  &  Goderich  has  plans  ready  for  put- 
ting up  12  stations  along  the  line  of  its  road  at  a  total  cost  of 
$150,000. 

Haurisbi^ki;,  Pa. — The  Central  Pennsylvania  Traction  Co..  which 
operates  all  the  electric  lines  in  Harrisburg,  has  authorized  the 
construction  of  a  new  power  plant  to  cost  between  $200,000  and 
$250,000. 

Lee's  Summit,  Mo. — The  Missouri  Pacific  has  plans  ready  for 
putting  up  a  brick  passenger  station  24  ft.  x  145  ft. 

Maloxe,  N.  Y. — Arrangements  are  being  made  by  the  New  York 
Central  to  enlarge  its  car  shops  at  this  place  at  a  cost  of  about  $17ii.- 
000. 

Mt.  Cakbox.  Pa. — Plans  are  being  made  by  the  Pennsylvania  to 
build  a  new  boiler  house  and  power  plant,  to  contain  an  electric 
lighting  generator  and  an  air  compressor. 

Niagara  Falls.  N.  Y. — The  New  Y'ork  Central,  it  is  said,  has 
been  granted  a  building  permit  to  put  up  a  new  roundhouse  here 
to  cost  $175,000. 

PoRTSMorrii.  Va. — The  Seaboard  Air  Line  will  put  up  a  boiler 
shop  60  X  280  ft. 

Siorx  City,  Iowa. — Negotiations  are  under  way  by  the  Great 
Northern  to  buy  82  acre.?  of  land  as  a  site  for  new  shops  and  a 
roundhouse,  to  cost  about  $250,000. 

Valley  Juxctiox,  Iowa. — The  Chicago,  Rock  Island  &  Pacific 
is  putting  up  a  new  .50-stall  roundhouse  to  cost  about  $90,000. 

Washixgtox,  Pa. — The  Pennsylvania  has  plans  ready  for  re- 
placing the  present  passenger  station  with  a  brick  structure. 

RAILROAD  CONSTRUCTION. 


New  Inccrporations,  Surveys,  Etc. 

Caiki)  k  Tenxe.ssee. — This  road,  which  was  mcorporated  in  Ten- 
nessee to  build  from  Bristol,  in  that  state,  to  a  point  in  Whitley 
County.  Ky.,  a  distance  of  about  400  miles,  proposes  to  begin  grad- 
ing within  the  next  two  months  between  Wyckliff  and  Bristol.  The 
route  will  be  from  Wyckliff  via  Mayfield,  Cadiz.  Hopkinsville,  Frank- 
lin, Thompkinsville  and  Pineknot  to  Jellico,  Ky,,  cross  the  Louisville 
&  Nashville  at  Franklin  and  the  Cincinnati,  New  Orleans  &  Texas 
Pacific  at  or  near  Pineknot.  The  office  of  the  company  is  at  111 
Broadway,  New  York.  Charles  H.  Delano  is  General  Manager  at 
Wyckliff.  Ky.;  B.  A.  Neale  is  Vice-President:  H.  C,  Neale,  Second 
Vice-President;  E.  S.  Beaumont,  Secretary,  and  R.  E.  Lochbridge, 
Treasurer,     (July  28,  p,  30.) 

Cextral  of  Georgia. — The  Greenfield  branch  of  this  company, 
running  from  Columbus,  Ga.,  northeast  to  Greenfield.  49.6  miles, 
which  has  at  present  a  3-ft.  gage,  is  to  be  made  standard  gage,  and 
on  the  completion  of  this  work  the  road  will  be  extended  north  to 
Newnan,  a  distance  of  20  miles,  where  connection  will  be  made  with 
the  Atlanta  &  West  Point,  giving  a  route  from  Columbus  to  Atlanta 
shorter  than  any  other  line. 

Chkago  &  Ai.Tox. — Announcement  has  been  made  that  the  Pat- 
ton  &  Gibson  Construction  Co.,  of  Pittsburg,  has  a  contract  at 
$750,000  for  straightening,  leveling  and  double  tracking  a  portion  of 
this  road  between  Chicago  and  Kansas  City,  and  between  Bloom- 
ington.  111.,  and  St.  Louis. 

Columbus  &  Lake  Mkiiigax. — This  company,  which  operates  a 
road  from  Defiance.  Ohio,  south  to  Lima,  a  distance  of  42  miles, 
will  build  an  extension  from  the  latter  place  southeast  to  Columbus, 
about  80  miles,  for  which  the  right  of  way  has  been  secured, 

Denver  &  Rio  Grande.— Surveys  are  being  made  by  this  com- 
pany to  build  a  line  from  Fort  Garland,  Colo.,  through  San  Luis, 
Costillia  and  Rinconada,  passing  within  eight  miles  of  Tais,  down 
Red    river    and    Rio    Grande    canyons    to    Embudo,    in    Rio    Arriba 


County,  a  distance  of  about  95  miles.  This  cut-off  will  greatly  re- 
duce the  grades  and  it  will  have  a  large  traffic  in  ore  and  agri- 
cultural products, 

Des  Moines,  Iowa  F.m.ls  &  .Noktiieu.n. — The  location  survey  for 
the  extension  oi  this  company  s  road  from  Iowa  Falls  to  Mason 
City  has  been  completed.  The  proposed  line  runs  in  a  northerly 
direction  from  Iowa  Falls  to  Hampton,  the  county  seat  of  Franklin 
County,  thence  west  a  short  distance  lo  a  section  line  and  thence 
due  north  in  a  straight  line  for  28  miles  to  Mason  City.  Agents  of 
the  company  are  now  in  the  field  securing  the  right  of  way.  Con- 
tracts for  grading  the  extension  will  soon  be  let.  (See  Construc- 
tion Record.) 

Edmonds  &  Eastern. — An  officer  writes  that  this  company  will 
at  once  let  contracts  for  building  36  miles  of  its  proposed  road. 
The  work,  which  is  not  difficult,  includes  the  building  of  one  steel 
bridge.     (August  25,  p.  62.) 

Florida  East  Coast. — An  officer  writes  that  bids  are  to  be 
opened  September  9  by  J.  R.  Parrott.  Vice-President  and  General 
Manager,  at  St.  Augustine.  Fla..  for  concrete  work  on  the  proposed 
Key  West  extension  of  this  road.     (See  Construction  Record.) 

Great  Northern. — Surveys  are  being  made  by  this  company 
for  a  line  from  near  Devil's  Lake.  N.  Dak.,  northward  to  Brandon 
Man. 

It..LiNois  Ci:xTRAL,— Rights  of  way  have  already  lieen  obtained  by 
this  company  through  Winston  and  Marion  Counties,  Ala.,  and  others 
are  b^^^ing  secured  in  Walker  County,  for  the  proposed  branch  line 
from  Jackson,  Tenn,,  to  Birmingham.  Preliminary  surveys  were 
made  some  time  ago  and  active  work  is  to  be  begun  during  the  pres- 
ent year.     (April  28,  p.  143,) 

This  company  is  building  a  branch  line  from  Philipp  City,  in 
Tallahatchie  County,  Miss.,  on  the  Y'azoo  &  Mississippi  Valley,  north 
following  the  Tallahatchie  river  to  the  Panola  County  line,  thence 
east  to  the  main  line  of  the  Jllinois  Central  at  or  near  Sardis,  a 
distance  of  about  60  miles, 

Kanawha  &  West  Virginia. — Bids  are  wanted  September  9  by 
N.  C.  Van  Natta,  Chief  Engineer,  Charleston.  W'.  Va..  for  the  grad- 
ing, masonry,  trestle  work  and  track  laying  on  the  proposed  exten- 
sion of  this  road,  which  will  be  13'-  miles  long. 

Mexico  City  Roads. — A  syndicate  of  American  and  Mexican 
capitalists,  in  which  Col.  Felix  Diaz  and  S.  S.  Neff,  formerly  Gen- 
eral Superintendent  of  the  Street  Railway  System  in  Mexico  City. 
are  inteiested,  has  made  application  to  the  Federal  Government  for 
a  concession  to  build  a  system  of  elevated  and  subway  railroads  in 
that  city.     The  cost  of  the  proposed  work  will  be  about  $5,000,000. 

MicuiGAX  Cextrai..— In  order  to  have  its  tracks  permanently 
settled  by  the  time  the  tunnel  under  the  river  is  completed,  this 
company  has  notified  the  Common  Council  of  Detroit,  Mich.,  that 
it  will  separate  all  grade  crossings  between  Livernois  avenue  and 
Fifteenth  street  in  addition  to  its  general  agreement  with  that  city 
to  spend  $200,000  a  year  for  grade  separation  work.  The  total  cost 
to  the  Michigan  Central  for  the  work  will  be  about  $1,200,000. 

Na-s-hviile  Interurban.— This  company  has  recently  secured 
the  rights  and  franchises  of  the  Nashville  &  Columbia  Electric  Rail- 
way and  the  Nashville  &  Gailatin.  and  will  at  once  begin  the  con- 
struction of  its  line  from  Nashville  south  to  Franklin,  Tenn,.  a 
distance  of  21  miles.     C.  S.  Brown  is  Consulting  Engineer. 

Oregon  Eastern. — Incorporation  has  been  granted  a  company 
under  this  name  in  Oregon  with  a  capital  of  $1,000,000  to  build  a 
railroad  from  Natron,  Ore,,  the  present  terminus  of  the  Springfield 
branch  of  the  Southern  Pacific,  east  to  Ontario,  Ore,,  on  the  Oregon 
Short  Line,  a  distance  of  about  320  miles.  The  incorporators  are 
connected  with  the  Harriman  Lines, 

PiiiLADELiHiA  Raimd  TRANSIT.— A  contract  has  been  given  by 
this  company  to  the  E.  E.  Smith  Contracting  Co.  to  build  the 
Market  street  subway  around  the  City  Hall  from  Fifteenth  sfeet 
eastward  to  Juniper'  street.  The  cost  of  the  work  will  be  about 
$3,000,000. 

PiNEViLLE  &  Northern. — This  company  has  been  incorporated  in 
Missouri  with  a  capital  of  $50,000  to  build  a  railroad  from  Pineville. 
in  McDonald  County,  Mo.,  northeast  about  40  miles  to  Monett,  where 
connection  will  be  made  with  the  St,  Louis  &  San  Francisco.  The 
stockholders  include:  John  A.  Sturgfs.  Adair  W.  Noel.  E.  E.  Coffee 
and  others,  of  Pineville.  The  office  of  the  company  will  be  at  Pine- 
ville. 

St.  Louis.  Vaxdalia.  Terre  Haute  &  Ea.stern  Traction.— Arti- 
cles of  incorporation  have  been  filed  in  Illinois  by  a  company  under 
this  name  with  a  capital  of  $1,000,000.  to  build  a  railroad,  with 
branches,  from  East  St.  Louis,  111.,  northeast  to  Terre  Haute,  Ind..  a 
distance  of  about  550  miles.  The  directors  include;  Peter  Chase. 
Decatur,  HI.:  Charles  W.  Mills.  Chicago:  Louis  H.  Bissell,  Effingham. 
III.;  H.  J.  Wanner  and  W.  D.  Baldwin,  Chicago.  The  office  of  the 
company  will  be  in  East  St.  Louis. 
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San  Pedro,  Los  Akgei.es  &  Salt  Lake. — This  company  is  plan- 
ning to  build  a  spur  from  a  point  on  its  road  near  Las  Vegas,  Nev., 
east  to  the  Grand  Canyon  of  the  Colorado  in  Arizona,  a  distance  of 
about  26  miles. 

SoDTHEKN. — Rights  of  way  have  been  secured  by  this  company 
for  building  a  branch  from  French  Lick  Springs,  in  Orange  County, 
Ind.,  on  the  Chicago,  Indianapolis  &  Louisville,  southwest  to  Jasper, 
in  Dubois  County,  a  distance  of  about  20  miles.  The  work  includes 
the  piercing  of  a  tunnel  2.000  ft.  long,  for  which  a  contract  has 
been  let  to  a  contractor  of  Knoxville,  Tenn.  It  is  expected  to  have 
the  line  in  operation  by  Oct.  1,  1906. 

Sprikcfield  Southwestern  (Missouri  Pacific). — A  contract  has 
been  given  by  this  company  to  the  Williard  Construction  Co.,  of 
Springfield,  Mo.,  to  grade  32  miles  of  its  new  road  from  Spring- 
field, on  the  St.  Louis,  Iron  Mountain  &  Southern,  southwest  to 
Crane.  The  contract  calls  for  the  completion  of  the  work  about 
April  1,  1906.      (March  24,  p.  90.) 

Stand^vru  C0.4.L  &  Railkoad  Company. — This  company,  which 
was  recently  formed  with  a  capital  of  $2,000,000,  is  making  surveys 
for  building  a  line  from  Truro,  N.  S.,  west  to  Parrsboro,  and  thence 
north  to  Maccan,  a  total  distance  of  about  80  miles. 

Stillmore  Air  Line. — This  company,  which  operates  a  road 
from  Wadley,  Ga.,  southwest  to  Collins,  a  distance  of  54  miles,  is 
planning  to  build  an  extension  from  its  northern  terminus  via 
Warrenton  to  Comak,  about  40  miles,  where  traffic  arrangements 
are  to  be  made  with  the  Georgia  road.  It  is  intended  to  ultimately 
extend  the  road  from  Comae  north  to  Elberon,  a  distance  of  50 
miles,  where  connection  will  be  made  with  the  Seaboard  Air  Line. 

Texas  Ro.\ds. — Rights  of  way  have  been  secured  by  Orton  G. 
Campbell,  of  Dallas,  Tex.,  for  building  a  railroad  from  Lometa, 
Texas,  west  to  San  Saba,  a  distance  of  22  miles. 

Trinity  &  Brazos  V.vlley. — An  officer  writes  that  this  road  is 
to  be  extended  south  from  Mexia  to  Houston,  Tex.,  and  from  Dallas 
to  a  point  near  Mexia,  a  total  distance  of  about  230  miles.  A  con- 
tract for  the  construction  work  has  been  let  to  P.  M.  Johnston  & 
Co.  and  grading  has  already  been  begun  at  three  or  four  places. 
The  lines  lie  through  a  rolling  prairie  country.  Maximum  grade 
will  be  .5  per  cent.;  maximum  curve  will  be  4  degrees.  The  work 
includes  the  building  of  three  steel  bridges  of  about  60  ft.  each. 

Union  (Pittsbi  rg). — Plans  for  building  the  Carnegie  Steel  Co.'s 
portion  of  the  railroad  to  connect  the  Union  Railroad  with  the  AVest 
Side  Belt  (Wabash)  have  been  completed  and  contracts  will  shortly 
be  let.  The  work  is  to  be  finished  within  six  months.  According 
to  an  arrangement  between  the  Carnegie  company  and  the  Wabash, 
each  company  will  build  a  part  of  the  connecting  link.  The  pro- 
posed road  extends  from  Longview,  Pa.,  on  the  West  Side  Belt,  to 
Duquesne,  a  distance  of  10  miles,  where  connection  will  be  made 
with  the  Union  Railroad.  The  work  will  be  rather  expensive,  as 
it  is  intended  to  build  a  first  class  railroad.  The  contract  for  the 
four  miles  to  be  built  by  the  Wabash,  beginning  at  Longview,  has 
been  let  to  the  Moran-Phellen  Construction  Co.,  of  Pittsburg.  Grad- 
ing has  been  started  and  it  is  expected  that  this  portion  of  the 
work  will  be  completed  by  January  1. 

VirciNiA  &  Southwestern. — This  company,  it  is  said,  is  ready 
to  begin  the  building  of  its  proposed  new  line  from  Clinchport, 
Va..  northeast  to  Tom's  Creek,  a  distance  of  about  28  miles. 

W.\SHiNGT0N.  B/Vltimore  &  Annapolis  (Electric). — This  com- 
pany, which  has  an  ordinance  pending  before  the  Baltimore  City 
Council  for  permission  to  operate  its  suburban  cars  in  the  city,  has 
organized  a  subsidiary  company  to  be  known  as  the  Baltimore  Ter- 
minal Co.  to  build  a  terminal  in  Baltimore.  President  George  T. 
Bishop,  of  Cleveland,  is  reported  as  saying  that  the  new  company 
has  ?5, 000,000,  which  will  be  spent  in  making  these  improvements. 
The  company  expects  to  operate  high-speed  electric  cars  between 
Baltimore  and  Washington,  31  miles,  with  a  branch  of  14V-;  miles. 

West  Virginia  Midland. — A  charter  has  been  granted  a  com- 
pany under  this  name  in  West  Virginia,  with  a  capital  of  $500,000, 
to  build  a  railroad  from  Sutton,  on  the  Baltimore  &  Ohio,  southeast 
via  Webster  Springs  to  Marlinton.  a  distance  of  about  50  miles.  The 
incorporators  include:  Col.  John  T.  McGraw,  of  Grafton;  former 
Congressman  C.  P.  Dorr  and  J.  E.  Woddell,  of  Webster  Springs;  G.  A. 
Hechner,  of  Palmer,  and  C.  D.  Elliott,  of  Parkersburg. 
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Arkansas  Southern. — See  Chicago.  Rock  Island  &  Pacific  below. 

Buffalo,  Hamburg  &  Aurora. — The  receiver  of  this  road  is  distribut- 
ing $76,000  among  the  creditors  of  the  line,  making  the  final 
dividend.    The  road  is  now  operated  as  the  Buffalo  Southern. 

Chicago  &  Alton. — This  company  has  absorbed  the  Quincy,  Carroll- 
ton  &  St.  Louis,  which  runs  from  Eldred.  111.,  to  Litchfield,  57 
miles.  -i 


Chicago.  Rock  Island  &  Pacific. — At  a  meeting  of  the  stockholders 
of  the  Arkansas  Southern  on  August  25,  negotiations  were  com- 
pleted for  the  formal  transfer  of  the  road  to  the  Chicago,  Rock 
Island  &  Pacific.  The  Arkansas  Southern  runs  from  Eldorado, 
Ark.,  to  Winnfield,  La.,  99  miles. 

CoNsoLiD.^TED  RAILWAY  (N.  Y.,  N.  H.  &  H.). — This  company  has  paid 
a  dividend  of  2  per  cent,  on  its  $10,000,000  capital.  This  is  the 
first  dividend  declared  by  this  company. 

Hampshire  &  Worcester  Street. — This  electric  road,  which  extends 
from  West  Brookfield,  Mass.,  to  Ware,  will  be  sold  on  Septem- 
ber 16  under  an  order  of  the  court.  The  American  Loan  &  Trust 
Co.,  of  Boston,  is  trustee. 

Indianapolis,  Shelbyville  &  Southwestern  Traction. — This  com- 
pany has  filed  a  mortgage  for  $1,000,000  in  Ripley  County,  Ind., 
on  the  roads  now  in  operation  between  Indianapolis  and  Shelby- 
ville, 26  miles;  the  franchise  from  Shelbyville  to  Greensburg, 
20  miles;  and  the  proposed  extension  from  Greensburg  to  Bates- 
ville,  15  miles. 

Kansas  Citt,  Mexico  &  Orient. — The  International  Construction  Co., 
which  is  building  the  Mexican  section  of  this  road,  is  reported 
to  have  issued  $500,000  of  two-year  notes  bearing  6I0  per  cent, 
interest,  secured  by  $1,000,000  of  the  bonds  of  the  Kansas  City, 
Mexico  &  Orient  and  also  by  the  company's  claim  on  the  Mexi- 
can Government  for  subsidies  amounting  to  $950,000,  gold.  The 
Union  Construction  Co.,  which  is  building  the  line  from  Fair- 
view.  Kan.,  to  Sweetwater,  Tex,,  has  issued  $275,000  two-year 
notes  bearing  e^i  per  cent,  interest  secured  by  $550,000  4  per 
cent,  first-mortgage  bonds  of  the  Kansas  City,  Mexico  &  Orient 
and  by  the  assignment  of  subsidies  due  from  counties  in  Kansas 
and  Oklahoma. 

Lehigh  Valley". — The  Common  Pleas  Court  of  Pennsylvania  has  de- 
cided that  the  10  per  cent,  preferred  stock  of  this  company  is 
cumulative  and  that  therefore  the  company  must  pay  back  divi- 
dends from  October,  1893.  As  dividends  to  the  amount  of  30  per 
cent,  have  already  been  paid  to  the  stockholders,  the  amount  due 
is  now  70  per  cent.,  or  about  $95,000.  The  claim  of  the  holders 
was  that  when  this  preferred  stock  was  issued  it  took  the  place 
of  the  10  per  cent,  preferred  stock  of  the  Beaver  Creek  Railroad, 
the  terms  of  which  were  that  no  dividend  should  be  paid  upon 
common  stock  until  dividends  had  been  paid  on  the  preferred 
stock  for  each  year.  The  case  will  be  appealed.  (July  22,  1904. 
p.  42.) 

Mexican  Central. — The  Mexican  National  Construction  Co.,  which 
was  recently  bought  by  this  road,  has  declared  a  dividend  of 
4.9  per  cent,  on  the  preferred  stock.  The  Mexican  Central  has 
decided  to  pay  over  the  entire  amount  of  the  current  assets  of 
the  construction  company  to  the  old  stockholders,  and  therefore 
an  addition  to  this  dividend  of  9.3  per  cent,  will  be  paid  on  the 
preferred  stock,  making  the  entire  dividend  $14.65  per  share. 
(August  25,  p.  64.) 

Newburgh.  Dutchess  &  Connecticut. — The  lease  of  this  road  to  the 
New  York,  New  Haven  &  Hartford  has  been  canceled  by  the 
Central  New  England  Railroad  Co..  which  has  resumed  the  oper- 
ation of  the  road;  and  also  of  its  own  line  from  the  Poughkeep- 
sie  bridge  to  Campbell  Hall,  N.  Y.     (July  21,  p.  24.) 

New  York  Centr.\^l  &  Hudson  River. — It  is  reported  that  of  $6,000,- 
000  to  be  spent  on  the  new  42d  street  terminal  in  New  York,  the 
New  York  Central  will  pay  $3,000,000  and  the  Lake  Shore  & 
Michigan  Southern  and  the  New  York,  Chicago  &  St.  Louis  the 
remaining  $3,000,000,  being  assisted,  however,  to  a  small  extent, 
by  the  Western  Transit  Company,  the  New  York  Central's  steam- 
ship line. 

QuiNcv,  Carrollton  &  St.  Louis. — See  Chicago  &  Alton  above. 

St.  Louis  Transit. — The  Cella  Commission  Co.,  of  St.  Louis,  is  offer- 
ing at  9714,  and  interest,  $1,000,000  5  per  cent.  20-year  gold  bonds 
of  this  company. 

Southern  Pacific. — At  a  meeting  of  the  shareholders  on  August  29. 
it  was  voted  to  increase  the  capital  stock  to  $160,000,000  and  to 
issue  a  first  refunding  mortgage  for  $160,000,000.  (July  14,  p.  16.) 

Stamford  (Conn.)  Railway  (Electric). — A  meeting  of  the  share- 
holders has  been  called  for  September  12  to  act  upon  a  proposi- 
tion to  lease  the  road  to  the  Consolidated  Railway  for  a  period 
of  999  years. 

ViRGiNi.\  &  Carolina  Coast. — This  railroad  company,  which  has  been 
formed  by  a  syndicate  headed  by  Rudolph  Kleybolte  &  Co.,  of 
New  York,  to  develop  a  large  timber  tract  in  the  North  Carolina 
pine  belt,  has  purchased  the  Suffolk  &  Carolina  at  a  price  said 
to  be  $1,500,000.  The  Suffolk  &  Carolina  runs  from  Suffolk.  Va.. 
to  Edenton.  N.  C.  and  has  75  miles  of  track.  It  is  reported  that 
the  Pamlico,  Orient  &  Western,  now  under  construction  from 
Newbern,  N.  C,  to  Goose  Creek,  at  the  mouth  of  the  Pamlico 
river.  37ij  miles,  has  been  also  bought  by  the  Virginia  &  Caro- 
lina Coast. 


GENERAL    NEWS  SECTION 


NOTES. 

The  Metropolitan  District  Railway  (London)  now  has  the  whole 
of  Its  services  working  electrically  with  the  exception  o£  the  Inner 
Circle  and  the  London  and  North-Western  trains  which  have  run- 
ning rights  over  the  lines  of  the  Metropolitan.  On  August  27th,  a 
new  service  of  electric  trains  was  begun  from  Wimbledon  and  Put- 
ney through  London  to  Whitechapel. 

The  passenger  department  of  the  Southern  Pacific  is  projecting 
a  hunting  and  fishing  trip  to  start  from  Houston,  Tex.,  November 
15,  and  last  about  50  days.  The  trip  will  be  made  along  the  gulf 
coast  from  Houston  to  Aransas  Pass,  and  good  fishing  and  the 
hounding  of  bear  and  deer  are  expected.  The  price,  $6  a  day, 
includes  board,  lodging  and  the  use  of  one  horse  and  transporta- 
tion beyond  Bay  City,  Tex. 

London  Motor-Omnibuses. 
Sir  John  Pound,  Chairman  of  the  London  General  Omnibus 
Company,  expressed  the  opinion  recently  that  the  time  was  not 
yet  at  hand  for  motor-omnibuses  to  replace  horse-omnibuses.  His 
argument  is  that  while  a  motor-omnibus  service  shows  a  good  profit 
for  the  first  few  months  or  a  year  of  its  operation,  maintenance 
charges  increase  rapidly  after  the  expiration  of  that  period,  so 
that  it  is  evident  to  him  that  the  horse  vehicle  will  remain  the 
standard  in  omnibus  companies  for  some  time  to  come.  The  com- 
pany, however,  is  introducing  some  motor-omnibuses  into  its  serv- 
ice, and  it  is  reported  that  a  motor-omnibus  service  between  London 
and  Brighton  will  be  started  as  an  experiment. 

Gasolene  Motor  Cars. 
Of  the  gasolene  motor  trucks,  designed  at  the  Baldwin  Locomo- 
tive Works  and  now  in  the  experimental  stage,  Mr.  John  H.  Con- 
verse says:  "So  far  the  work  has  progressed  most  satisfactorily. 
Its  scope  of  usefulness  will  depend  more  or  less  upon  the  results 
we  hope  to  attain.  The  truck  will  be  so  constructed  that  it  can 
be  placed  under  the  ordinary  passenger  car  and  operated  over  the 
rails  used  by  steam  locomotives.  The  advantage  of  this  is  obvious. 
In  the  first  place,  the  cost  of  equipping  cars  will  be  comparatively 
small.  Consequently,  railroads  can  provide  for  an  extensive  subur- 
ban service  at  small  additional  expense.  On  small  roads,  where  a 
locomotive  is  now  used  to  haul  one  or  two  coaches,  the  gasolene 
truck  will  be  of  sufficient  power  to  handle  that  tonnage  at  far  less 
cost." 

Hail  Electro-Gas  Signals  in  England. 
Reports  come  from  the  Northeastern  Railway  (England)  that 
the  Installation  of  Hall  automatic  electro  gas  signals  on  the  section 
from  York  northward  is  working  admirably.  This  is  the  first  ex- 
periment made  in  Great  Britain  with  individual-power  automatic 
block  signals  and  the  work  was  completed  nearly  a  year  ago. 

Changes  at  Purdue. 
Professor  Goss  has  announced  a  numl>er  of  appointments  and 
.resignations  in  the  staff  of  ths  engineering  department  of  Purdue 
University,  Lafayette,  Ind.  Professor  C.  P.  Matthews  has  been  ap- 
pointed Director  of  the  Electrical  Laboratory  and  in  charge  of  the 
school  of  electrical  engineering.  W.  O.  Teague.  B.S.,  heretofore 
with  the  Fore  River  Shipyard  and  the  General  Electric  Company, 
has  been  appointed  Assistant  Professor  of  Experimental  Engineer- 
ing. Albert  Smith.  B.S.,  C.E.,  has  been  appointed  Assistant  Pro- 
fessor of  Civil  Engineering,  and  G.  A.  Young,  B.S.,  M.E.,  Assistant 
Professor  of  Mechanical  Engineering.  Arthur  B.  Smith,  B.S.,  -has 
been  appointed  Instructor  in  Telephone  Engineering.  Nine  other 
places  have  been  filled  by  graduates  of  Purdue  and  other  technical 
schools.  Professor  Goss  also  announces  a  number  of  resignations, 
including  those  of  Professor  W.  E.  Goldsborough.  who  is  to  become 
Assistant  to  the  President  of  the  J.  G.  White  Company:  Professor 
J.  C.  Kelsey,  who  takes  a  place  with  the  Kellogg  Switchboard  & 
Supply  Company,  and  Professors  E.  E.  Reynolds  and  G.  E.  Waesche. 
Professor  J.  R.  McColl  has  also  resigned,  to  become  Chief  Engineer 
for  the  American  Blower  Company. 

Curious  Transportation  in  Africa. 
A  large  shipment  of  Ruberoid  Roofing  some  time  ago  went  to 
Chinde,  East  Africa.  It  had  been  ordered  in  rolls  two-thirds  the 
usual  size,  in  order  to  make  them  light  enough  in  weight  to  accom- 
modate the  native  carriers,  who  carry  them  into  the  interior  of  Brit- 
ish East  Africa.  The  outside  label  should  be  pasted  on  the  end  of 
the  rolls,  instead  of  at  the  center,  as  is  usual.  The  reason  given  for 
this  request  is  that  the  carriers  always  carry  the  roofing  on  their 
heads,  and  it  was  found  they  thought  the  label,  which  was  stuck  on 
the  middle  of  the  roll,  was  meant  to  show  them  where  to  put  their 
heads.    They  therefore  moulded  a  hollow  in  the  roll,  without  damag- 


ing the  roofing,  so  that  it  just  fitted  the  shape  of  their  heads,  and 
so  carried  it  very  easily.  The  perspiration,  however,  completely 
destroyed  the  label  and  made  it  unreadable,  so  that  when  the  roofing 
reached  its  destination  they  were  unable  to  distinguish  the  different 
plys,  etc. 

Production  of  Pig  Iron  and  Steel  in  1903. 

The  Bulletin  of  the  American  Iron  and'steel  Association,  in 
its  usual  table  of  statistics,  gives  the  production  of  pig  iron  and 
steel  in  all  countries  for  the  year  1903  at  46,381,000  tons  of  pig 
and  35,883,000  tons  of  steel.  English  tons  of  2,240  lbs.  are  used 
for  the  United  States,  Great  Britain  and  her  colonies,  and  for  all 
other  countries  the  metric  tons  of  2,204  lbs.     The  table  shows: 

, Pig  iron ,  ■ Steel , 

Countries.  Production,       Per-  Production,       Per- 

Years.         tons.  centage.         Years.         tons.  centage. 

United  States lOD.-J     18.009.i.=)2       :H8.s:j  190:i     14.534.978       40.ol 

Great  Britain    190:j       8.935.063        19.27  190:{       :>.134.101»     14.31 

Germany    &   Luxem.1903     10,08.->,634       21.7.".  1903       8,801.51d       24.53 

France    l!in:s       2.840,517  «.13  1903       1.885.000         5.25 

Belgium     1903       1,216,500  2.62  1903  069.230         2.70 

Austria-lIungary.7..19M:s        1,428.158         3.0S  1902       1.193.OO08       3.32 

Russia   &  Finland..  1903       2,486.610         .5.36  1903       2,410.938         G.72 

Sweden    1903  506.825  1.09  1903  318,897  .89 

Spain    1903  302.657  .65  1903  199.<;42  -ig 

Italy    1903  73,279t  .16  1903  187,361  Sii 

Dom.  of  Canada....  1903           265,418            .57            1903           181.514  .5ft 

Other  countries    (ajl903  229.087    ^  1903  ^^^24    .V) 

Total    40^381,000     100.00  35,883,000     lOO.Oft 

•Does  not  include  direct  steel  castings, 
t Includes  Bosnia  and  Herzegovina. 
jXot  including  blast  furnace  castings. 
SEstimated.     OtBcial  figures  wanting. 
la)  About. 

The  world's  production  of  pig  iron  in  1880  was  17,950,000  tons; 
in  1890,  27,257,000  tons,  and  in  1900,  40,400,000  tons. 

Oil  Furnaces.* 

Having  built  a  great  many  oil  furnaces  on  our  system,  and  had 
much  experience  in  their  operation  in  our  own  shops  and  observed 
their  working  in  other  shops,  I  am  convinced  that  oil  furnaces 
must  be  built  according  to  the  class  of  work  for  which  they  are 
to  be  used.  We  have  ten  oil  furnaces  running  in  our  shop  at 
Houston,  Tex.  We  are  only  about  17  miles  from  the  Humble  oil 
fields,  and  oil  is  very  cheap  while  coal  is  expensive  and  we  do  all  ot 
our  b'lacksmithing  we  possibly  can  in  oil  furnaces. 

What  I  believe  to  be  the  most  important  point  in  building  an 
oil  furnace  so  that  it  will  work  properly  is  to  have  sufficient  air 
or  fan  blast  to  cause  the  proper  combustion  in  the  furnace.  In 
order  to  do  this  you  must  have  not  less  than  eight  ounces  of  fan, 
blast,  or  from  60  lbs.  to  75  lbs.  of  air  pressure,  to  cut  your  oU  or 
spray  it  properly  into  the  furnace. 

The  construction  of  the  burner  also  forms  a  very  important 
item  in  the  successful  operation  of  an  oil  furnace.  We  have  many 
kinds  of  burners  in  the  different  furnaces  in  our  shops,  such  as 
steam  compressed  air  and  fan  blast  burners.  We  use  only  air  and; 
fan  blast  in  the  blacksmith  shop,  as  we  believe  them  to  be  the- 
best  I  tried  steam  burners  but  they  did  not  work  well  on  account 
of  the  water  connected  with  the  steam,  which  prevents  getting  a 
good  welding  heat  on  the  iron.  We  have  one  large  scrap  or  axle 
furnace  in  which  we  heat  10-in.  driving  axles.  It  is  operated  with 
10  ounce  fan  blast,  three  burners  at  one  end,  and  stack  at  other  end, 
and  has  two  doors.  The  burners  are  made  of  3-in.  gas  Pipe  with 
%-in  oil  pipe  in  center.  In  making  pipe  burners,  you  should  have 
the  oil  pipe  back  of  blast  pipe  and  l^i  in^  from  the  end  "^  ^^«- 
and  protected  by  about  2  in.  of  extra  fire  brick  inside  the  f"'-°*<=«- 
Without  this  arrangement  you  will  experience  feat  difficulty  in 
keeping  the  oil  pipe  clear  of  the  severe  heat  with  which  it  comes 
in  contact  inside  the  furnace.  f„^„,„o 

There  should  be  a  combustion  chamber  on  every  scrap  furnace 
or  a  firebox  about  3  ft.  wide  with  a  bridge  extending  well  over  the 
burners  so  that  the  oil  will  have  no  possible  chance  to  come  in 
contact  wUh  the  piles  of  scrap  or  slabs  in  the  furnace.  If  the  oil 
doe  come  in  contact  with  the  slabs,  you  will  have  flack  seams  or 
streaks  in  the  forging,  and  when  it  is  Pl^^^-L^kef  no  difference 
forging  will  be  condemned.  This,  of  course,  makes  no  difference 
in  any  but  a  welding  furnace.  

A  bolt  furnace  should  have  a  water  front  and  a  continuous 
stream  of  cold  water  running  into  the  bottom  of  the  water  f'"^*' 
and  the  hot  water  running  out  through  a  waste  pipe  at  the  top. 
m  this  way  the  heat  in  front  of  the  furnace  will  be  -i»'n>nished. 
Which  makes  it  much  more  comfortable  to  a  man  heating  tbe  iron. 
A  bolt  furnace  should  have  two  burners,  one  at  each  ei»d,  so  that  m 
case  one  burner  gets  out  ot  working  order,  the  other  can  be  u.eQ. 

Master  Blacksmiths'  Association.  August,  1905. 
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In  all  cases  you  must  use  blast  in  both  burners  and  oil  in  only  one;    at  the  top.     Our  present  over-time  system  is  a  fraud  and  a  delusion, 
otherwise   the   burner   which   is   not   working  will   be   damaged    or    Our  schedules  have  been  made  so  long  that  it  is  almost  impossible 


ruined  by  the  excessive  heat.     We  use  from  40  to  50  gal.  of  fuel 
oil  in  10  hours  on  one  of  these  bolt  furnaces. 

A  spring  furnace  should  have  a  combustion  chamber,  or  fire- 
box, and  a  stack  to  carry  off  the  gases  arising  from  the  oil,  so  the 
spring  maker  can  stand  close  to  the  door  at  all  times  with  com- 
parative comfort,  in  order  to  gage  the  oil  to  keep  the  furnace  at 
the  same  degree  of  heat  and  prevent  overheating  the  steel.  Our 
spring  furnace  has  two  burners  at  one  end  and  stack  at  the  other. 
It  has  firebrick  floor  and  is  large  enough  to  heat  the  longest  spring 
leaves. 

The  construction  of  a  flue  furnace  differs  materially  from  any 
other,  on  account  of  the  short  heat  taken  in  welding  the  scarf  end 
on  the  flue.  A  flue  furnace  should  have  a  combustion  chamber,  and 
from  it  should  lead  a  narrow  passageway  (say  about  4  in.  square) 
to  where  the  flame  comes  in  contact  with  the  flue.  After  it  passes 
the  flue  there  should  be  a  stack  to  draw  off  the  blaze  and  prevent 
its  coming  out  at  the  opening  where  the  flue  is  heated  to  be  welded. 
If  you  have  no  stack  on  the  flue  furnace,  you  will  get  too  long  a 
heat  on  the  flue,  and  it  will  be  almost  impossible  for  the  flue  welder 
to  stand  by  his  machine,  on  account  of  the  intense  heat  and  the 
gases  arising  from  the  oil.  With  the  old  coke  furnace,  200  flues 
was  a  good  day's  work,  while  with  one  of  these  oil  furnaces  400 
flues  can  be  welded  in  10  hours  with  ease. 

In  regard  to  the  kind  of  furnace  best  adapted  for  a  bulldozer 
for  heating  arch  bars,  and  all  other  work  that  needs  forming  or 
bending.  I  would  suggest  that  it  be  wide  enough  to  accommodate 
the  longest  piece  of  iron  to  be  bent.  Also  that  it  have  one  door 
opposite  the  one  out  of  which  you  are  working,  so  when  you  have 
a  piece  of  iron  of  extraordinary  length  you  can  put  it  through  the 
opposite  door.  It  should  have  two  burners  at  one  end  and  a  stack 
at  the  other,  to  draw  off  the  surplus  heat  and  gases,  so  that  you 
■can  put  your  machine  close  to  the  furnace  door  and  save  the  un- 
necessary expense  of  handling  the  material  a  distance.  No  combus- 
tion chamber  or  firebox  is  necessary  with  this  furnace  as  no  weld- 
ing is  done  with  it,  and  the  burners  can  be  run  right  into  the 
furnace. 

There  is  another  kind  of  furnace  that  I  wish  to  call  your  atten- 
tion to,  and  that  is  a  special  furnace  for  use  in  straightening  steel 
underframing  for  freight  cars.  When  cars  are  wrecked,  as  you 
know,  it  does  everything  to  them  except  tie  them  in  a  knot.  In 
some  cases  they  are  about  40  ft.  long  and  20  in.  wide,  so  I  built 
a  special  furnace  for  them.  This  furnace  is  9  ft.  long,  30  in.  wide, 
and  has  two  air  burners  on  one  side  and  two  doors,  one  at  each 
end,  so  that  we  can  run  the  sheets  clear  through  and  heat  them 
at  any  place  where  they  are  bent.  This  is  a  very  good  furnace  for 
this  class  of  work,  as  you  can  erect  them  at  any  place  needed,  and 
with  very  little  expense  can  run  air  into  it,  and  set  out  a  car  of 
oil  next  to  it.  The  oil  cars  are  of  sufficient  height  to  run  the  oil 
into  the  burners  by  gravity.  By  this  process  you  can  take  an  S-ft. 
heat  on  a  sheet  i-.  in.  thick  in  about  five  minutes. 

In  conclusion,  I  wish  to  say  that  I  am  a  firm  believer  in  oil 
furnaces,  as  the  work  that  we  turn  out  with  them  is  double  and  even 
sometimes  treble  the  work  done  with  coal  or  coke.  Even  it  oil 
were  considerably  higher  and  coal  proportionately  low,  it  would  pay 
to  use  oil  on  account  of  the  greater  output  of  work. 

Long  Hours  on  Freight  Trains. 

On  the  6th  of  December,  1904,  President  Roosevelt  in  his  an- 
nual message  to  Congress  demanded  the  passage  of  a  law  requiring 
the  adoption  of  block  signals,  and  a  limit  to  the  hours  of  labor  for 
railroad  employees  in  train  service.  An  engineer  in  freight  service 
Is  required  to  be  on  duty  from  12  to  30  hours.  Almost  all  freight 
schedules  are  13,  14  and  18  hours,  with  eight  and  10  hours  rest  at 
terminals.  During  the  time  he  is  on  duty  he  is  frequently  wet  and 
hungry.  We  all  know  the  modern  150-ton  battleship  is  not  ar- 
ranged for  comfort.  Under  such  circumstances  would  you  call  it 
human  weakness  and  punish  the  employee  should  he  overlook  his 
orders,  or  for  an  instant  drop  asleep? 

An  employee  is  a  human  being  and  not  a  machine  like  the  one 
under  his  guidance.  A  block  signal  system  would  be  of  small  bene- 
fit if  an  overworked  engineer  should  drop  asleep  and  run  by  the 
board. 

During  the  month  of  December,  1904.  an  engineer  made  23  trips. 
157  miles  each  way.  He  made  two  trips  in  12  hours  and  10 
minutes,  10  trips  in  13  hours  and  30  minutes,  four  trips  in  15  hours 
and  4S  minutes,  one  trip  in  16  hours,  two  trips  in  18  hours  and  30 
minutes,  one  trip  in  10  hours.  He  was  on  actual  duty  on  his  engine 
321  hours  and  some  minutes.  He  was  called  at  least  one  hour  be- 
fore leaving  time,  and  consumed  one  hour  at  terminals  washing 
up,  inspecting  engine  and  making  work  report.  In  23  trips  this 
amounts  to  46  hours,  add  this  to  321  hours  it  would  put  him  on 
duty  377  hours.  Out  of  552  hours  he  would  get  175  hours  rest.  I 
ask  you  in  the  name  of  common  humanity  is  it  right? 

I  believe  in  the  eflicacy  of  the  block  signal  system,  but  it  is 
without  efficacy  with  an  overworked  crew  on  duty.  Most  wrecks 
are  due  to  the  human  carelessness  of  one  man,  and  that  is  the  man 


to  make  over-time.     An  engineer  is  physically  exhausted  when  he 
becomes  eligible  for  overtime. 

The  long  hour  system  in  vogue  on  so  many  roads  has  become 
a  curse,  and  is  responsible  for  many  serious  disasters,  and  nothing 
will  more  surely  or  quickly  undermine  and  destroy  our  health  and 
happiness.  The  traveling  public  demand  safer  transportation,  and 
when  the  hours  are  cut  down  they  will  get  it.  Not  only  the  public 
has  asked,  but  the  President  of  this  nation  has  urged  and  demanded 
it,  and  if  our  Congress  is  wise  within  its  rights,  it  will  make  and 
enforce  such  a  law. 

The  B.  of  L.  E.  should  exhibit  a  determination  to  fight  and  fight 
hard  this  long  hour  curse.  We  would  be  better,  healthier,  and  hap- 
pier men  for  it.  Under  the  present  system  we  will  deteriorate  in- 
stead of  progress,  we  will  lose  the  nerve,  stamina  and  backbone  that 
an  engineer  should  possess.  Let  us  come  together  on  this  one  vital 
question,  and  say  to  the  railroad  companies:  We  will  give  you  an 
honest,  sober  day's  work  for  your  money,  but  we  have  decided  to 
be  men  and  not  mere  "dumb  driven  cattle."  You  must  shorten  your 
schedule  and  your  hours,  and  we  will  repay  you  in  safe  and  first 
class  service. — W.  A.  Kline,  Col-umius,  Ga.,  in  Locomotive  Engineers' 
Journal. 

The   Harrison  Car  Journal   Lubricator. 

The  accompanying  illustrations  show  the  Harrison  car  journal 
lubricator  made  by  The  Harrison-Williams  Co.,  Toledo,  Ohio.  These 
lubricators  are  made  to  fit  all  sizes  of  M.  C.  B.  standard  journal 
boxes.  It  is  claimed  that  less  than  25  per  cent,  of  the  amount  of 
oil  and  waste,  used  in  packing  the  ordinary  journal  box,  is  required 
when  the  Harrison  lubricator  is  used.  It  is  stated  that  in  a  test 
recently .  made    on    the    Lake    Shore    with    this     lubricator    over 


The   Harrison   Car  Journal   Lubricator. 

8,000  miles  were  made  with  sealed  boxes  containing  only  2J/^  pints 
of  oil  and  eight  ounces  of  waste,  using  less  than  one  ounce  of  the 
lead  lining  of  the  brass.  The  claims,  other  than  those  of  economy, 
for  this  lubricator  are  that  it  prevents  the  lubricant  overflowing 
from  the  box  after  reaching  the  height  of  the  dust  guard  chamber, 
and  that  it  raises  the  oil  clear  to  the  journal. 

Another  feature  that  these  lubricators  possess  is  the  oil  cham- 
ber in  the  back.  This  gives  the  beariags  just  as  perfect  lubrication 
from   the   rear   as   from   the   front.     .\s   these   lubricators  hold   all 


The  Harricon  Lubricator  in  Position  in  the  Journal  Box. 


the  lubricant,  and  practically  provide  a  double  chamber  in  the -back 
of  the  journal  box,  the  packing  is  nearly  all  housed  and  what  sand 
sifts  into  the  box  falls  to  the  bottom  and  is  kept  out  of  the  waste. 
These  lubricators  are  pressed  out  of  one  sheet  of  steel  and  resil- 
iently  mounted  on  malleable  bases,  making  them  practically  inde- 
structible, and  after  once  being  placed  in  position  in  the  journal 
box,  they  need  not  be  removed   for  any  cause,  as  the  box  can  be 
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jacked  up  and  the  brass  and  wedge  taken  out  by  simply  removing 
the  waste  from  the  lubricator,  as  from  an  ordinary  oil  box. 

Iron  Ore  and  Coal  Production  in  1903. 
The  Bulletin  of  the  American  Iron  &  Steel  Association  has  pub- 
lished its  usual  statistics  of  the  world's  production  of  iron  ore 
and  coal  for  the  year  1903,  and  the  table  is  copied  below.  English 
tons  of  2,240  lbs.  are  shown  for  the  United  States,  Great  Britain 
an(J  her  colonies,  and  Cuba,  and  metric  tons  of  2,204  lbs.  for  all 
other  countries. 


Countries. 

Years. 

United  States 1903 

Great  Britain 1903 

Germany    &   Luxem.1903 

France     1903 

Belgium    1903 

AustriaHangary.t.  .1903 
Russia    &   Finland..  19U3 

Sweden   1903 

Spain   1903 

Italy     1903 

Dom.  of  Canada 1903 

Cuba     1903 

Transvaal    

Natal    

India    1902 

Greece    1903 

NewSouth   Wales...  1903 

New   Zealand    

Other    Australasia..  1903 

Japan    1901 

Algeria    1903 

Other  countries   (a)  1903 


Iron  ore- 
Production, 

Per-' 

Coal  and  lignite , 

Production,   Per- 

tons. 

centage. 

•Tears. 

tons. 

centage. 

35,019.308 

34.95 

1903 

319.008.229 

36.48 

13,715,645 

13.69 

1903 

230,334,469 

26.34 

21,230,650 

21.19 

1903 

162,457,253 

18.57 

6,219,541 

6.21 

1903 

34.906.418 

3.99 

184,400 

.18 

1903 

23.796,680* 

2.72 

3.269,175 

3.26 

1903 

40,628.785 

4.65 

4,218.600 

4.21 

1903 

17,818.000 

2.04 

3.677,841 

3.67 

1903 

320.390 

.04 

8,304.153 

8.29 

1003 

2.800,843 

.32 

374,790 

.37 

1903 

346.887 

.04 

235,977 

.24 

1903 

6,824,999 

.78 

624,858 

.62 

1903 

2,012,211 

.23 

1903 

713,548 

.08 

83.235 

.09 

1903 

7,438.386 

.80 

360.310 

.36 

1903 

10.700 

.00 

22,120 

.02 

1903 

6,3.54,846 

.73 

1903 

1,420.193 

.16 

52.707 

.05 

1903 

700,158 

.09 

70,172 

.07 

1903 

10,088,845 

1.15 

588,893 

.59 

1903 

140 

.00 

l,943,625t 

1.94 

1903 

6,518.020 

.74 

Total    100,198,000     100.00 


874,620,000     100.00 


•Lignite  not  included,      tinciades  Bosnia  and  Herzegovina. 
JIncludes  588,795  gross  tons  mined  by  Newfoundland  in  1903. 
(a)  About. 

The  Bulletin  estimates  the  world's  production  of  iron  ore  in 
1880  at  43,359.000  tons;  in  1890,  at  57,474,000  tons,  and  in  1900,  at 
90,000,000  tons. 

Proposed  Light  Railroads  in  Spain. 
Consul-General  Ridgely,  of  Barcelona,  writes  that  the  provin- 
cial council  of  Pamplona,  in  the  Province  of  Navarra,  northern 
Spain,  will  grant  a  considerable  subvention  to  any  Spanish  or  for- 
eign company  undertaking  to  construct  light  railroad  lines  in  that 
Province.  The  area  of  the  Province  of  Navarra  is  approximately 
2,500,000  acres.  The  provincial  council  of  Barcelona  also  desires  to 
build  light  railroads.  The  proper  form  of  address  of  the  provincial 
councils  is  "Presidente  de  la  Diputacion  Provincial  de  la  Provincia 
de  Barcelona"   (or  "Pamplona"). 

Manufacturing  and  Business. 

Mr.  W.  S.  Newhall,  who  recently  resigned  as  Chief  Engineer 
of  the  Wabash,  is  now  with  the  McMyler  Manufacturing  Co.,  of 
Cleveland,  Ohio. 

The  Buda  Foundry  &  Manufacturing  Company,  of  Chicago,  have 
had  such  an  increased  business  that  it  has  been  necessary  to  run 
overtime  in  order  to  fill  their  orders. 

The  Pennsylvania  R.  R.  is  installing  gas  producers  for  forge 
work  in  its  Altoona  shops.  The  contract  for  the  producers,  build- 
ing and  equipment  was  awarded  to  the  Morgan  Construction  Co., 
40  Exchange  Place,  New  York. 

The  N.  J.  Holden  Co.,  Ltd.,  has  been  incorporated  in  Montreal 
with  a  capital  of  ?200,000  to  make  freight  and  passenger  cars  and 
to  contract  for  the  building  of  railroads.  The  incorporators  are 
Lewis  Johnson,  William  Palmer  and  P.  A.  Masse,  of  Montreal. 

The  Suderman-Dolson  Company,  of  Houston,  has  been  incor- 
porated in  Texas  with  a  capital  stock  of  $100,000,  to  construct  roads 
and  bridges,  by  Charles  T.  Suderman  and  Ben  Dolson,  Jr.,  of  Gal- 
veston; Charles  D.  Allen,  Joe  E.  Davis  and  Wilmer  Waldo,  of 
Houston. 

Among  the  orders  received  last  week  by  The  Dayton  Pneumatic 
Tool  Co.,  Dayton,  Ohio,  was  one  from  the  American  Car  &  Foundry 
Co.,  for  50  No.  88  (1%  x  8  in.)  Green  long  stroke  riveting  ham- 
mers. It  is  understood  that  these  tools  are  for  use  in  the  new 
steel  underframe  department  of  the  latter  company  at  their  Madi- 
son, 111.,  plant. 

H.  F.  J.  Porter,  Consulting  Engineer,  has  opened  an  office  in  the 
Metropolitan  Building,  New  York,  where  he  will  devote  his  time  to 
giving  advice  on  general  manufacturing  and  mechanical  engineering 
questions  tending  towards  industrial  betterment  and  to  install  "wel- 
fare work"  which  is  now  recognized  as  an  important  adjunct  to 
every  enterprising  manufacturing  plant. 

Halbert  P.  Gillette,  formerly  associate  editor  of  Engineering 
News,  and  Geo.  H.  Gibson,  formerly  Manager  of  Publicity  for  the 
International  Steam  Pump  Co.,  manager  of  the  advertising  depart- 
ment of  the  B.  F.  Sturtevant  Co.,  and  editor  of  the  Westinghouse 
Companies'  Publishing  Department,  have  formed  a  partnership  as 
"advertising  engineers,"  under  the  name  of  the  Geo.  H.  Gibson  Co., 
with  offices  in  the  Park  Row  Building,  New  York  City. 


W.  S.  Doran,  formerly  associated  with  the  British  Westing- 
house  Electric  &  Manufacturing  Company,  Limited,  has  been  ap- 
pointed manager  of  the  power  department  of  the  Allis-Chalmers 
Company,  in  which  capacity  he  will  have  complete  charge  of  the 
company's  commercial  affairs  pertaining  to  reciprocating  steam  en- 
gines, steam  and  hydraulic  turbines,  condensers,  gas  engines,  blow- 
ing engines  for  iron  and  steel  blast  furnace  service,  and  rolling  mill 
engines,  with  headquarters  at  the  general  offices  of  Allis-Chalmers 
Company,  Milwaukee,  Wis. 

The  Degnon  Contracting  Company,  contractor  for  the  two  New 
York  and  Long  Island  Railroad  tunnels,  has  just  given  to  the  Inger- 
soll-Sergeant  Drill  Co.,  of  New  York,  one  of  the  largest  machinery 
orders  of  recent  times.  It  includes  14  air  compressors  of  two  dif- 
ferent types.  Eight  are  of  duplex  compound  Class  "HC"  pattern 
with  steam  cylinders  16  and  28  in.  in  diameter,  air  cylinders  25% 
and  16V4  in.  in  diameter,  and  a  stroke  of  16  in.  Each  unit  has  a 
free  air  capacity  of  1,205  cu.  ft.  per  minute.  The  other  six  are  of 
straight  line  Class  "A"  type,  with  a  24-in.  steam  cylinder,  26%-in. 
air  cylinder,  and  a  stroke  of  30  in.  The  capacity  of  each  is  1,444 
cu.  ft.  per  minute.  The  aggregate  free  air  capacity  of  the  14  com- 
pressors is  18,304  cu.  ft.  per  minute.  The  shield  method  will  be 
used  in  driving  these  tunnels.  The  Straight  line  compressors  will 
furnish  air  to  the  headings  for  keeping  out  the  water,  and  will  also 
supply  intake  air  to  the  other  machines.  The  compound  units, 
drawing  their  air  at  discharge  pressure  of  the  low  pressure  ma- 
chines, will  furnish  air  at  high  pressure  to  the  rock  drills  and 
other  machinery  in  the  tunnel  bores.  As  at  present  planned,  the 
work  of  driving  these  tunnels  contemplates  three  shafts.  One  will 
be  at  the  Long  Island  terminus,  and  another  at  Forty-second  street 
and  the  river  front  in  New  York.  The  third  will  be  on  Man-o-war's 
Reef  in  East  river,  where  some  interesting  work  is  to  be  done  in 
providing  room  for  a  power  plant.  It  is  expected  that  ultimately 
a  large  island  will  be  made  here  with  the  rock  removed  from  the 
tunnel.  From  this  central  shatt,  the  bores  will  be  driven  in  both 
directions.  The  14  compressors  will  be  distributed  among  the  three 
plants.  This  last  order  makes  a  total  of  54  Ingersoll-Sergeant  air 
compressors  in  use  or  contracted  for  on  river  tunnels  entering  New 
Y'ork  City.  The  aggregate  free  air  capacity  of  these  machines  is 
138,426  cu.  ft.  per  minute,  and  the  pressures  delivered  range  from 
30  lbs.  to  150  lbs. 

Iron  and  Steel. 
The  orders  given  by  the  railroads  for  rails  during  the  present 
year  aggregate  about  2,300,000  tons,  including  the  25,000  tons  bought 
by  the  Pennsylvania  for  October  and  November  delivery.  This, 
in  addition  to  the  500,000  tons  carried  over  from  last  year,  makes 
a  total  of  2,800,000  tons,  and  the  probable  output  of  the  mills,  by 
the  end  of  the  year,  will  be  in  the  neighborhood  of  3,000,000  tons. 
Negotiations  are  pending  for  200,000  tons  to  be  delivered  next  year. 
The  plate  mills,  it  is  said,  have  secured  orders  from  car  shops 
which  will  keep  them  busy  during  the  first  half  of  next  year. 
Moderate  sized  contracts  for  beams,  angles  and  shapes  are  being 
made  daily. 


MEETINGS  AND  ANNOUNCEMENTS. 


(For  dates  of  convenUona  and  regular  meetings  of  railroad  conventkms  and 
engineering  societies,  see  advertising  page  24.) 


New  York  Railroad  Club. 
The  September  meeting  will  be  held  on  Friday  evening,  the  15th, 
at  eight  o'clock,  the  subject  of  the  evening  being  a  paper  on  the 
Quality  and  Utility  of  Hollow,  Solid  and  Flexible  Staybolts  in  Iron 
and  Copper. 


PERSONAL. 


— Mr.  Alexander  Campbell,  formerly  and  for  many  years  Super- 
intendent of  the  Chicago,  Burlington  &  Quincy,  at  McCook,  Neb., 
died  in  that  town  on  August  28.  Mr.  Campbell  was  born  in  Scot- 
land and  entered  railroad  service  in  this  country  as  a  laborer  on 
the  Burlington  in  1870.  He  later  became  foreman,  and  in  1872, 
assistant  roadmaster.  Then  he  was  appointed  roadmaster,  and  in 
18S0,  Superintendent  of  the  Western  division,  which  position  he 
has  held  ever  since. 

— Mr.  W.  J.  Jenks,  who  was  recently  appointed  Superintendent 
of  the  Second  division  of  the  Seaboard  Air  Line,  began  railroad 
service  lyith  the  Raleigh  &  Augusta  Air  Line  as  a  telegraph  operator 
in  1885.  He  soon  went  to  the  Richmond  &  Danville  and  later  to 
the  Norfolk  &  Western  as  agent  and  operator.  In  January,  1889. 
he  was  made  train  despatcher  on  the  Flat  Top  division  of  the  latter 
road  at  Bluefield,  W.  Va.  From  that  time  he  held  positions  as  train 
despatcher,  chief  train  despatcher  and  car  distributor  in  the  Poca- 
hontas coal  fields  until  September,  1901,  when  he  went  to  the  Sea- 
board Air  Line  as  chief  despatcher  at  Savannah,  Ga.  He  was  soon 
promoted  to  trainmaster  at  Americus,  and  then  to  the  Fourth  divi- 
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sion;   and  was  appointed  Superintendent  of  tile  Fourtli  division  in 
1904,  whiere  he  has  been  until  his  recent  appointment. 

— Mr.  George  H.  Burgess,  who  has  been  appointed  Assistant 
Engineer  of  ^e  Erie,  in  charge  of  terminal  improvements  at  Jersey 
City,  was  born  in  1874  in  Oshkosh,  Wis.,  and  toolt  a  C.  E.  degree 
at  the  University  of  Wisconsin.  After  working  as  draftsman  and 
estimator  with  the  Edgemoor  Bridge  Works,  of  Wilmington,  Del., 
he  became  rodman  on  the  Northwest  system  of  the  Pennsylvania 
Lines  West  in  1896.  From  October,  1896,  to  February,  1898,  he  was 
assistant  bridge  inspector,  from  then  until  Jan.  1,  1901,  bridge 
inspector,  and  from  that  time  to  Sept.  1,  1905,  Assistant  Engineer. 

— Mr.  Marcus  Talbot,  who 
has  been  elected  Vice-Presi- 
dent and  General  Manager  of 
of  the  Columbia  River  &  North- 
ern, began  railroad  service  as 
a  freight  brakeman  on  the 
Grand  Trunk  in  1883.  He  re- 
mained there  in  various  posi- 
tions until  1886,  when  he  went 
into  the  Freight  Auditor's  of- 
fice of  the  Burlington  at 
Omaha.  From  there  he  went 
to  the  Montana  Union,  re- 
maining there  until  1893  as 
clerk,  cashier  and  agent. 
Next  he  went  to  the  Butte, 
Anaconda  &  Pacific  as  agent, 
later  becoming  general  agent 
at  Butte  and  Anaconda.  Mont. 
In  June,  1900,  he  entered  the 
service  of  the  Pacific  Coast 
Steamship  Co.,  remaining 
there  until  his  present  ap- 
pointment. 


Maroas  Talbot 


ELECTIONS  AND  APPOINTMENTS. 


Ann  Arbor. — G.  Caspar  Niles  has  been  elected  Treasurer  of  this  com- 
pany and  of  the  Detroit,  Toledo  &  Ironton.  with  office  at  New 
York,  succeeding  H.  B.  Henson. 

Arkansas  Southern.— Hugh  C.  Brown,  Vice-President  and  General 
Manager,  has  resigned.  A.  E.  Sweet  has  been  appointed  General 
Manager,  succeeding  Mr.  Brown,  and  the  office  of  Vice-President 
has  been  abolished. 

Atchison,  Topeka  c£-  Santa  Fe. — The  office  of  J.  E.  Hurley,  President 
of  the  Southern  Kansas  of  Texas  and  the  Pecos  Valley  &  North- 
eastern, has  been  removed  from  Amarillo.  Tex.,  to  Topeka,  Kan. 

Atlantic  &  Birmingham. — W.  G.  Raoul,  President,  has  resigned.  H.  M. 
Atkinson  has  been  elected  President,  succeeding  Mr.  Raoul. 

Atlantic  Coast  Line. — J.  C.  Murchison,  Superintendent  of  the  South 
Rocky  Mount  district,  has  resigned.  O.  H.  Page.  Acting  Superin- 
tendent of  Transportation  of  the  First  Division,  succeeds  Mr. 
Murchison.  W.  H.  Newell,  District  Superintendent  at  Charles- 
ton, S.  C,  has  been  appointed  Superintendent  of  Transportation 
at  Wilmington.  N.  C.  G.  D.  Pugh,  Superintendent  of  the  Colum- 
bia district,  succeeds  Mr.  Newell.  C.  L.  Porter  succeeds  Mr.  Pugh, 
with  office  at  Florence,  S.  C. 

Hessemer  &  Lake  Erie. — William  J.  Post  has  been  appointed  Auditor, 
with  office  at  Pittsburg,  Pa.,  succeeding  D.  Hum,  Jr. 

(■anadian  Pacific. — J.  W.  Leonard,  Manager  of  Construction,  has  been 
appointed  General  Superintendent  of  Transportation  of  the  East- 
ern lines,  succeeding  C.  W.  Spencer,  resigned. 

Chicago  A  Eastern  Illinois. — D.  G.  Reid  has  been  elected  Chairman 
of  the  board,  and  B.  F.  Yoakum,  Chairman  of  the  executive  com- 
mittee. T.  D.  Heed  is  Assistant  Treasurer  as  well  as  Assistant 
Secretary. 

Chicago  Great  Western. — Samuel  C.  Stickney.  General  Manager,  has 
been  also  elected  Second  Vice-President.  L.  S.  Cass,  Assistant  to 
the  General  Manager,  has  been  elected  Third  Vice-President. 

John  C.  Use.  Commercial  Agent  at  Chicago,  has  been  appoint- 
ed Assistant  General  Freight  Agent,  with  office  at  Chicago,  suc- 
ceeding C.  O.  Johnson,  resigned. 

Chicago,  Rock  Island  it-  Pacific. — The  offices  of  Division  Engineers  of 
the  Choctaw  district  have  been  abolished.  H.  G.  Clark,  Division 
Engineer  of  the  Kansas  division,  has  been  appointed  Engineer  of 
the  Choctaw  district,  with  office  at  Little  Rock,  Ark.  A.  S.  Zinn, 
Principal  Assistant  Engineer,  with  office  at  Oklahoma  City,  and 
J.  C.  Breedlove,  Engineer  of  the  Oklahoma  division,  have  re- 
signed. 


been  also  appointed  Superintendent  of  Car  Service,  succeeding 
J.  D.  Welsh,  promoted. 

Denver  cC-  Rio  Orande. — W.  M.  Edgar  has  been  appointed  Assistant 
Superintendent  of  the  Second  division,  with  office  at  Salida. 
Colo. 

Deliver,  Enid  it  Gidf. — W.  E.  McEldowney,  Master  Mechanic  at  Enid. 
Okla.  T.,  has  resigned.  C.  J.  Bushmeyer  has  been  appointed  Act- 
ing Master  Mechanic,  succeeding  Mr.  McEldowney. 

Detroit,  Toledo  d-  Ironton. — See  Ann  Arbor  above. 

Gainesville  tC-  Gulf. — S.  F.'  Parrott  has  been  elected  President;  A.  P. 
Stuckey,  First  Vice-President;  B.  W.  Blount.  Second  Vice-Presi- 
dent; F.  M.  Simonton,  Secretary  and  H.  E.  Taylor,  Treasurer. 

Grand  Rapids  if-  Indiana. — C.  L.  Barnaby,  Assistant  Engineer  of 
Maintenance  of  the  Chicago  Terminal  division  of  the  Penn- 
sylvania Lines  West,  has  been  appointed  Engineer  of  Mainten- 
ance of  the  Southern  division  of  the  Grand  Rapids  &  Indiana, 
succeeding  B.  H.  Hudson,  promoted. 

Illinois  Southern. — F.  S.  Lewis,  Superintendent,  has  resigned.  J.  C. 
Collins,  Roadmaster  on  the  Southern  Indiana,  succeeds  Mr. 
Lewis. 

Indiana  Harbor. — Charles  F.  Cox  has  been  elected  Treasurer  and  F. 
Middlebrook  has  been  appointed  Assistant  Treasurer,  both  with 
office  at  New  York.  The  title  of  Byron  Layton  has  been  changed 
from  Road  Supervisor  to  Engineer  of  Maintenance  of  Way. 

Manistique,  Marquette  &  'Northern. — S.  T.  Crapo  has  been  elected 
President  and  General  Manager,  with  office  at  Detroit,  Mich.  R.  R. 
Metheany  is  Vice-President  and  J.  B.  Howard  is  Secretary  and 
Treasurer,  both  with  offices  at  Grand  Rapids,  Mich. 

Metropolitan  Vest   Side  Elevated  (Chicago). — H.   M.   Brinckerhoff, 

having  resigned,   the  position  of  General    Manager    has    been 

abolished.     W.  S.  Menden  has  been  appointed  General  Superin- 
tendent. 

Minneapolis.  St.  Paul  if-  Sault  Ste.  Marie. — E.  J.  Coyle  has  been  ap- 
pointed Assistant  General  Passenger  Agent,  with  office  at  Van- 
couver, B.  C. 

Mobile,  Jackson  iC-  Kansas  City. — George  J.  Kobush  has  been  elected 
Vice-President,  succeeding  Alexander  McDonald. 

Monongahela. — John  Ermire,  Superintendent,  has  resigned.  G.  B. 
Obey,  hitherto  Superintendent  of  the  Monongahela  &  Youghio- 
gheny  divisions  of  the  Pittsburg  &  Lake  Erie,  succeeds  Mr. 
Ermire. 

National  of  Mexico. — John  H.  Guess  has  been  appointed  Purchasing 
and  Fuel  Agent,  with  office  in  the  City  of  Mexico,  succeeding 
William  Burckel,  resigned  on  account  of  ill  health.  E.  E.  Bash- 
ford  is  appointed  Assistant  Purchasing  Agent,  with  office  in  New 
York,  succeeding  Mr.  Guess,  effective  September  20. 

Neio  Orleans  Terminal. — R.  J.  Palle  has  been  appointed  Assistant 
Treasurer,  with  office  at  New  Orleans,  La.,  succeeding  G.  McD. 
Nathan.  R.  B.  Fowler  has  been  appointed  Superintendent,  with 
office  at  New  Orleans,  succeeding  C.  W.  Towsley. 

iV'ew  York  Central  iC-  Hudson  River. — R.  E.  Dougherty  has  been  ap- 
pointed Resident  Engineer  in  charge  of  construction  in  the  Ex- 
terior Zone,  south  of  Poughkeepsie  on  the  main  line,  Newburgh 
on  the  West  Shore,  Putnam  Junction  on  the  Harlem,  and  includ- 
ing the  Putnam  division  and  its  branches. 

Oregon  Railroad  iG  Navigation. — M.  J.  Buckley  has  been  appointed 
General  Superintendent,  with  office  at  Portland.  Ore. 
See  also  Southern  Pacific,  below. 

Pennsylvania. — C.  H.  Niemeyer,  Supervisor  at  Pitcairn,  Pa.,  has  been 
appointed  Assistant  Engineer  at  Sunbury.  Pa.,  succeeding  A.  R. 
Fillebrown,  deceased. 

Pennsylvania  Lines  West. — Guy  Scott,  Division  Engineer  of  the 
Cleveland  &  Pittsburg  division  of  the  Northwest  system,  has  been 
appointed  Assistant  Engineer  of  Maintenance  of  the  Chicago 
Terminal  division,  succeeding  C.  L.  Barnaby.  E.  A.  McCrea,  As- 
sistant Engineer  of  the  Richmond  division  of  the  Southwest  sys- 
tem, succeeds  Mr.  Scott.  W.  A.  Hawley,  assistant  on  the  engi- 
neer corps  of  the  Eastern  division.  Northwest  system,  succeeds 
Mr.  McCrea.  .  See  Grand  Rapids  &  Indiana,  above. 

Pere  Marquette. — H.  H.  Hale  has  been  appointed  Assistant  Master 
Mechanic  of  the  Grand  Rapids  district,  with  headquarters  at 
Grand  Rapids,  Mich. 

Pittsburg  it  Lake  Erie. — G.  B.  Obey,  Superintendent  of  the  Mononga- 
hela &  Youghiogheny  divisions,  having  been  transferred  to  the 
Monongahela  Railroad,  the  jurisdiction  of  J.  W.  Riley,  Super- 
intendent, has  been  extended  over  the  Monongahela  and  Youghio- 
gheny divisions.    See  Monongahela,  above. 


Colorado  d  Southern. — J.  Munday.  Superintendent  of  Telegraph,  has     St.   Louis.  Rocky  Mountain  d-  Pacific. — E.   J.   Dedman,   Purchasing 
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Agent  of  the  El  Paso-Northeastern,  has  been  appointed  Superin- 
tendent of  Construction  on  this  road. 
Southern  Indiana. — F.  S.  Lewis,  Superintendent  of  the  Illinois  South- 
ern, has  been  appointed  Superintendent  of  the  Southern  Indi- 
ana, with  office  at  Terre  Haute,  Ind.  See  Illinois  Southern,  above. 
F.  \V.  Van  Etten  has  been  appointed  Superintendent  of  Tele- 
graph, with  office  at  Chicago. 

Sovthern  Pacific. — William  McMurray  has  been  appointed  Assistant 
General  Passenger  Agent  of  the  Oregon  Lines  of  this  road  and 
of  the  Oregon  Railroad  &  Navigation  Co.,  with  office  at  Portland, 
Ore. 

Tidewater. — R.  H.  Williams,  Jr.,  has  been  appointed  General  Freight 
and  Passenger  Agent,  with  headquarters  at  Richmond,  Va. 

Vandalia. — W.  L.  Elkin,  assistant  on  the  engineering  corps  of  the 
Pittsburg  division.  Southwest  system,  of  the  Pennsylvania  Lines 
West,  has  been  appointed  Assistant  Engineer  of  the  Michigan 
division  of  the  Vandalia. 


LOCOMOTIVE  BUILDING. 


The  Canadian  yorthern.  it  is  reported,  will  shortly  order  a 
number  of  locomotives. 

The  Missouri  rf  Louisiana  has  purchased  two  small  20-ton  loco- 
motives from  A.  C.  Torbert  Co.,  for  use  in  construction  train  work 
on  their  logging  roads  in  Louisiana. 

The  Western  Maryland  denies  having  ordered  two  locomotives 
from  the  .Baldwin  Locomotive  Works,  as  reported  in  our  issue  of 
Sept.  8,  other  than  the  18  simple  consolidation  (2-8-0),  five  simple 
10-wheel  (4-6-Ok  and  three  six-wheel  switching  (0-60)  locomotives, 
which  were  for  fall  delivery  and  reported  in  our  issue  of  May 
5,  last. 

The  Nashville.  Chattanooga  £  St.  Louis  has  ordered  three  bal- 
anced compound  10-wheel  (4-6-0)  passenger  locomotives  from  the 
Baldwin  Locomotive  Co.  These  locomotives  will  weigh  170,000  lbs., 
with  125,000  lbs.  on  the  drivers;  cylinders.  16  in.  and  17  in.  x  26 
in.;  diameter  of  drivers,  66  in.;  extended  wagon  top  boiler  with  a 
working  steam  pressure  of  210  lbs.,  and  a  heating  surface  of  2,855 
sq.  ft.  There  will  be  268  charcoal  iron  tubes  17  ft.  long  and  2% 
in.  in  diameter;  the  firebox  is  of  steel,  120  in.  x  41%  in.;  grate 
area,  34  sq.  ft.;  tank  capacity,  5,000  gallons,  and  coal  capacity,  10 
tons.  The  special  equipment  includes:  Westinghouse  air-brakes, 
Golmar  bell  ringers.  Magnesia  sectional  boiler  lagging.  National 
Hollow  brake-beams.  Tower  and  Leeds  reversible  couplers,  Na- 
tional Electric  headlights.  Simplex  injectors,  United  States  Metallic 
piston  and  valve  rod  packings,  Coale  muffled  safety  valves,  Leach 
sanding  devices,  Nathan  sight  feed  lubricators,  Pittsburg  springs, 
Crosby  steam  gages,  Latrobe  driving  and  tender  wheel  tires,  and 
Standard  truck  wheel  tires. 


The  Merchants  Despatch  Transportation  Co.,  as  reported  In  our 
issue  of  September  8,  is  building  at  its  Despatch  shops  250  36-ft. 
refrigerator  cars  of  60,000  lbs.  capacity. 

The  Georgia,  Florida  &  Alabama  has  ordered  one  first  class 
coach,  one  second  class  coach  and  one  combination  mail,  baggage 
and  express  car  from  the  American  Car  &  Foundry  Co. 

The  Central  of  Georgia,  as  reported  in  our  issues  of  August  18 
and  25,  has  ordered  500  gondola  cars  from  the  Pressed  Steel  Car 
Co.,  400  flat  cars  from  the  Pullman  Co.,  and  450  box  cars  from  the 
South  Atlantic  Car  &  Manufacturing  Co. 

The  Archer-Daniels  Linseed  Co.,  Minneapolis,  Minn.,  has  or- 
dered two  non-underframe  steel  tank  cars  of  80,000  Ib.s.  capacity 
(10,000  gallons)  from  the  Bettendorf  Axle  Co.,  tor  Oct.  15  delivery. 
These  cars  will  weigh  36,000  lbs.,  and  measure  26  ft.  long  and 
13  ft.  10  in.  high,  over  all.  The  special  equipment  will  include: 
Bettendorf  bolsters  and  trucks,  Walsh  brake-shoes,  Westinghouse 
air  brakes.  Tower  couplers.  Miner  draft  rigging,  Harrison  dust 
guards.  Camel  journal  boxes  and  Griffin  wheels.  * 

The  Boston  it  Mai7ie  has  ordered  500  box  cars  of  60,000  lbs. 
capacity  from  the  Merchants  Despatch  Transportation  Co.,  for 
Oct.  15,  1905,  delivery;  and  500  box  cars  of  60,000  lbs.  capacity 
from  the  Laconia  Car  Co.,  for  Feb.  1,  1906,  delivery.  All  cars  will 
weigh  32,000  lbs.,  and  measure  36  ft.  long,  8  ft.  6  in.  wide  and 
8  ft.  high,  all  inside  measurements.  The  special  equipment  will 
include:  Simplex  brake-beams,  Westinghouse  air-brakes,  Gould 
couplers,  Miner  tandem  draft  rigging,  Murphy  roofs  and  Laconia 
Car  Co.'s  wheels. 


CAR  BUILDING. 


The  Southern  Pacific  has  ordered  15  passenger  cars  from  the 
Pullman  Co. 

The  Erie  has  ordered  3.500  steel  undertrame  box  cars  of  80,000 
lbs.  capacity. 

The  Nashville.  Chattanooga  d  St.  Louis  is  asking  bids  on  mate- 
rial for  additional  cars. 

The  Duluth,  South  Shore  d  Atlantic  has  ordered  200  box  cars 
from  the  American  Car  Co. 

The  Bangor  d  Aroostook  has  ordered  three  box  cars  from  the 
American  Car  &  Foundry  Co. 

The  Baltimore  d  Ohio,  it  is  reported,  is  in  the  market  for  a 
larige  number  of  passenger  cars. 

The  Darien  d  Western  has  ordered  twenty  30-ton  flat  cars  from 
the  American  Car  &  Foundry  Co. 

The  South  Side  Elevated  (Chicago)  has  ordered  30  car  bodies 
from  the  American  Car  &  Foundry  Co. 

The  Johnston  Automatic  Refrigerator  Company,  Chicago,  it  is 
reported,  will  shortly  close  contracts  for  250  refrigerator  cars. 

The  Michigan  Iron  Co.,  Detroit,  Mich.,  has  purchased  five  flat 
cars  from  F.  M.  Hicks  &  Co.,  for  use  on  their  logging  railroad. 

The  Canadian  Pacift.c  will  build  139  passenger  cars  of  various 
kinds;  also  five  fruit  express  cars  and  36  cabooses  at  its  own  shops. 

The  Florida  East  Coast,  as  reported  in  our  issue  of  August  25, 
has  ordered  ten  coaches,  six  baggage  and  express  and  two  sleeping 
cars  from  the  Pullman  Co. 

The  Erie,  as  reported  in  our  issue  of  August  25.  is  reported  to 
have  ordered  500  box  cars  from  Barney  &  Smith,  and  1,500  box  cars 
from  the  Standard  Steel  Car  Co. 


BRIDGE  BUILDING. 


Belleville,  O.nt. — Bids  are  being  received  by  Wm.  R.  Ayls- 
worth,  County  Clerk,  for  building  a  steel  bridge,  69  ft.  long  and 
16  ft.  wide  near  GuUett's  mill  in  Rawdon. 

Bingham,  Me. — Contracts  have  been  given  to  the  American 
Bridge  Co.  at  f21,800  for  the  superstructure,  and  to  Fred  Thorn- 
ton, of  Lewiston,  for  the  substructure  of  a  bridge  to  consist  of  two 
spans,  the  spans  to  be  330  ft.  and  177  ft.  long  respectively.  Other 
bids  for  the  superstructure  were:  Eastern  Bridge  &  Structural  Co.. 
New  Haven,  Conn.,  $24,500,  and  Boston  Bridge  W^orks,  Boston. 
$20,400. 

Charleroi.  Pa. — The  Mercantile  Bridge  Co.,  of  this  place,  will 
soon  ask  bids  for  building  its  proposed  bridge  from  North  Charleroi 
to  Monessen  over  the  Monongahela  river.  The  plans  call  for  the 
building  of  four  stone  piers  and  for  a  bridge  36  ft.  wide,  to  carr>' 
two  tracks.  It  is  to  be  a  combined  street  railroad  and  highway 
bridge. 

Chicago,  III. — Engineer  C.  D.  Hill  has  completed  plans  for  the 
proposed  bridge  to  complete  the  connection  between  the  north  and 
south  side  boulevard  systems.  The  plans  call  for  a  bascule  struc- 
ture 220  ft.  from  shore  to  shore,  with  a  driveway  77  ft.  wide  and 
sidewalks  of  16  ft.  each. 

Cincinnati,  Ohio. — Bids  are  wanted  September  20  by  W.  M. 
Duane,  Superintendent  of  Construction  of  the  Cleveland,  Cincinnati. 
Chicago  &  St.  Louis,  for  the  masonry  work  on  three  double-track 
bridges  each  to  consist  of  five  piers  and  two  abutments,  to  be  built 
over  the  Maimi  river  on  the  Cincinnati  division  of  the  road.  The 
work  calls  for  the  construction  of  12,000  cu.  yds.  of  masonry  rein- 
forced with  rods. 

Cleveland,  Ohio. — The  steel  viaduct,  for  which  plans  have  been 
made  by  the  Cleveland  Short  Line,  to  be  built  over  the  Cuyahoga 
river,  Ohio  canal  and  B.  &  O.  tracks,  from  Newburg  Heights  vil- 
lage to  Brooklyn  Heights,  will  be  about  halt  a  mile  long  and  165  ft. 
high.  It  will  have  masonry  piers  with  steel  towers  and  a  steel 
superstructure.     The  estimated  cost  of  the  work  is  $1,000,000. 

DoNORA,  Pa. — At  a  joint  meeting  of  the  commissioners  .of  West- 
moreland and  Washington  counties  it  was  decided  to  build  a  bridge 
over  the  Monongahela,  which  has  been  under  consideration  for  a 
long  time,  at  a  cost  of  $150,000.  The  new  bridge,  including  the 
approaches,  will  be  1,700  ft.  long. 

East  St.  Louis,  III. — The  East  St.  Louis  &  Suburban  Railroad 
Co.  has  given  a  contract  for  the  substructure  of  a  bridge  to  be  built 
over  the  railroad  tracks  to  The  Foundation  Co.,  and  for  the  super- 
structure to  the  Wisconsin  Bridge  Co.  The  bridge  will  be  about 
800  ft.  long  and  will  cost  $30,000. 

Indianapolis,  Ind. — The  appropriation  of  $18,000  for  building  a 
bridge  over  Eagle  creek  at  Morris  street  was  so  low  that  builders 
refused  to  bid  on  the  work.  It  has  been  decided  to  ask  the  county 
to  increase  the  appropriation  for  this  work. 

Lethbridge,  N.  W.  T. — The  Canadian  Pacific  has  decided  to 
build  a  bridge  over  the  river  at  this  place  to  be  900  ft.  long  and  350 
ft.  above  the  water  line. 

Memphis,  Te2«n. — The  Illinois  Central  has  plans  ready  for  build- 
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ing  a  viaduct  over  its  tracks  at  McLemore  avenue  at  a  cost  of  about 
$60,000. 

Milwaukee,  Wis. — A  resolution  has  been  passed  in  the  County 
Council  to  submit  to  the  voters  an  ordinance  providing  for  the  issu- 
ance of  $200,000  of  bonds  for  building  a  new  bridge  on  East  Water 
street. 

NEVifCASTi.E,  IND. — Henry  County  will  spend  about  $15,000  dur- 
ing the  present  year  for  bridges. 

Newcastle,  Me. — A  contract  has  been  let  for  building  a  ste^ 
bridge  165  ft.  long  over  the  Damariscotta  river  between  this  place 
and  Damariscotta.     H.  V.  B.  Nash  is  a  Selectman. 

New  YonK,  N.  Y. — The  New  York,  Westchester  &  Boston  has 
completed  plan's  for  bridges  to  be  built  in  the  Bronx  over  White 
Plains  road,  AUerton  avenue,  Wilson  avenue,  Saw  Mill  lane.  Wick- 
ham  avenue  and  222d  street.  Plans  are  also  being  made  for  a  num- 
ber of  other  bridges  over  street  crossings.  William  A.  Pratt  is 
Chief  Engineer. 

PETEnBOEO,  Ont.— E.  M.  Elliott,  County  Clerk,  will  shortly  ask 
for  bids  for  the  steel  superstructure  of  a  bridge  to  be  built  over  the 
Indian  river  between  Otonobee  and  Doupo  townships. 

Springfield,  III.— The  Chicago  &  Alton  is  making  plans  to  build 
a  new  steel  bridge  over  the  Sangamon  river  to  replace  the  present 
structure.  Work  is  to  be  commenced  at  once.  A  bridge  is  also  to 
be  built  on  the  Peoria  branch  over  thp  Mackinaw  river. 

Toledo,  Ohio. — City  Engineer  Consaul  has  filed  a  partial  report 
estimating  the  cost  of  a  Y  bridge  at  Cherry  street  at  $30,000.  A 
straight  bridge  82  ft.  wide  with  a  draw  will  cost  $525,000,  and  the 
removal  of  the  present  old  Cherry  street  bridge  to  Ash  and  Con- 
saul streets  will  cost  an  additional  $200,000.  The  consent  of  the 
War  Department  will  have  to  be  obtained  as  to  the  form  of  bridge 
to  be  constructed. 

Other  Structures. 

Baltimore,  Mu. — Announcement  has  been  made  that  the  Balti- 
more &  Ohio  will  build  a  grain  drier  near  its  elevators  at  Locust 
Point  as  soon  as  the  plans  are  completed,  at  a  cost  of  between  $30,000 
and  $40,000. 

Birmingham,  Ala. — At  a  recent  meeting  of  the  Birmingham 
Terminal  Co.,  plans  for  the  new  union  passenger  station  were 
adopted.  The  new  station  will  cost  $1,000,000,  and  is  to  be  com- 
pleted by  Jan.  1,  1907. 

Fairbuey,  Neb. — The  Chicago.  Rock  Island  &  Pacific  has  given 
contracts  to  O.  G.  Collier,  Henry  Stuteross  and  R.  W.  McHale  for 
building  its  new  roundhouse,  turntable  and  cinder  pits  at  this  place 
to  cost  $30,000. 

Pargo,  N.  Dak. — The  Great  Northern,  it  is  said,  will  build  a 
new  station  at  this  place  to  cost  $50,000. 

Kno.xville,  Tenn. — The  Southern  is  planning  to  enlarge  its  pas- 
senger station. 

Omaha,  Neb. — Announcement  has  been  made  by  the  Union  Pa- 
cific that  work  will  be  commenced  at  once  on  large  new  locomotive 
shops  at  Omaha,_  for  which  plans  have  been  approved.  The  cost 
of  the  shops  will'be  about  $350,000. 

Suspension  Bridge,  N.  Y. — The  New  York  Central  &  Hudson 
River  is  building  a  new  27-stall  engine  house. 

Versailles,  Ky. — The  Southern  is  planning  to  replace  the  pas- 
senger station  recently  destroyed  by  fire  at  this  place  with  two 
buildings,  one  for  freight  and  the  other  for  passengers,  at  a  cost 
of  about  $30,000. 

Walkerville,  Ont. — The  Grand  Trunk  has  bought  a  large  plot 
of  ground  here  as  a  site  for  a  passenger  station  and  freight  house. 


RAILROAD  CONSTRUCTION. 

New  Incorporations,  Surveys,  Etc. 

Alabama  Roads. — Surveys  are  being  made  by  Col.  Montgomery, 
a  Civil  Engineer,  of  Birmingham,  for  a  railroad  from  Jacksonville, 
.\la.,  north  to  Anniston,  a  distance  of  12  miles.  The  Seaboard  Air 
i..ine  is  said  to  be  back  of  this  project. 

Alleghany  &  We.9tern. — Surveys  have  been  completed  by  this 
company  for  a  line  from  a  point  on  Gauley  river  near  Belva,  W.  Va.. 
up  the  valley  of  the  Meadow  river  through  Nicholas  and  Fayette 
Counties  into  Greenbrier  County,  thence  down  Muddy  creek  valley 
to  its  mouth  near  Alderson,  up  the  north  bank  of  Greenbrier  river 
to  a  point  above  Fort  Spring,  where  it  crosses  the  river  and  the 
Chesapeake  &  Ohio  tracks;  thence  through  Monroe  County  via  Gap 
.Mills  and  via  Sweet  Springs  through  Peter's  Mountain  by  a  tunnel 
into  Potts  creek  valley,  in  Alleghany  County,  Pa.  The  project  is 
backed  by  Charleston  capitalists.    William  A.  McCorkle,  of  Charles- 


ton, is  President,  and  C.  P.  Peyton  is  Chief  Engineer.  The  Kanawha 
&  West  Virginia,  under  construction  from  Charleston  to  Belva,  44 
miles,  and  which  is  projected  to  run  from  the  latter  place  to  the 
Meadow  river,  100  miles,  it  is  said,  will  be  a  branch  of  this  road. 

Atchison,  Topiuka  &  Santa  Fe. — Construction  work,  it  is  said, 
has  been  begun  ny  this  company  on  its  branch  from  Glen  Flora. 
Texas,  south  to  El  Campo,  a  distance  of  12  miles. 

Atlantic  &  Birmi.ngham. — This  company  has  given  a  contract 
to  John  Kries  &  Co.,  of  Knoxville.  Tenn.,  for  the  concrete  work  on  its 
road  between  Montezuma  and  the  Chattahoochee  river. 

Atlantic  &  North  Carolina. — This  company,  which  operates 
95  miles  of  road  in  North  Carolina,  it  is  said,  will  exiend  its  line 
from  Beaufort,  N.  C,  southeast  to  Cape  Lookout,  a  distance  of 
about  15  miles. 

Atlantic  Coast  Line. — A  contract  is  reported  let  by  this  com- 
pany to  Phillips  &  Allport,  of  Richmond,  Va.,  to  build  new  freight 
yards  at  South  Rocky  Mount,  N.  C,  to  contain  20  parallel  tracks 
with  a  capacity  of  3.000  cars.  The  work  includes  the  laying  of  32 
miles  of  track. 

Baltimore  &  Ohio. — An  officer  gives  the  following  statement  of 
improvement  recently  decided  on:  Increased  facilities  at  Philadelphia 
at  a  cost  of  $650,000.  Reconstructing  the  old  main  line  and  changing 
grade  between  HoUowfield  and  Davis  City,  $630,000.  Second  tracks  to 
be  built  between  Gaithersburg  and  Germantown.  and  between  Barnes- 
ville  and  Dickerson.  on  the  Metropolitan  branch,  at  a  cost  of  $450,- 
000;  extensions  of  third  or  passing  tracks  from  Great  Gacapon  to 
Orleans  road  and  from  Hansrote  to  Baird,  on  the  Cumberland  di- 
vision at  a  cost  of  $260,000;  relocation  of  the  line  and  the  building 
of  an  entirely  new  one  between  Fairmont  and  Rivesville,  and  build- 
ing a  new  bridge  over  the  Monongahela  river  at  a  cost  of  $350,000; 
other  improvements  on  the  Connellsville  division  to  cost  $70,000 
and  improvements  at  Pittsburg  and  on  the  Pittsburg  division  to 
cost  about  $600,000.  West  of  Pittsburg,  $1,750,000  will  be  spent  in 
fitting  the  Newcastle  division  to  handle  heavy  business.  Instead  of 
double  tracking  the  old  line  between  Lodi  and  Sullivan,  a  new  low- 
grade  line  is  to  be  built  between  these  points  and  a  second  track 
built  from  the  latter  place  to  Nova.  When  completed,  these  improve- 
ments will  give  a  continuous  double  track  between  Pittsburg  and 
Haniler.  on  the  Chicago  division.  On  the  Cleveland  division,  exten- 
sive improvements  will  be  made  on  the  old  Pittsburg  &  Western  at 
a  cost  of  $340,000,  and  an  additional  $150,000  will  be  spent  for  a  new- 
engine  house,  increased  power  plant  and  car  repair  yard  at  Lorain, 
and  $180,000  will  be  spent  for  the  new  bridge  at  the  mouth  of  the 
Cuyahoga  river  at  Cleveland.  The  present  bridge,  which  is  not 
wide  enough  to  accommodate  the  traffic  will  be  replaced  with  a 
bascule  bridge.  This  bridge  will  give  210  ft.  clearance  between 
fenders,  complying  with  the  United  States  navigation  regulation. 

Canadian  Pacific. — J.  D.  McArthur,  of  Winnipeg,  has  been 
given  a  contract  by  this  company  to  build  100  miles. of  the  Wetaski- 
win  branch. 

J.  D.  McArthur  has  received  the  contract  for  building  100  miles 
of  track  east  and  west  of  Saskatoon,  N.  W.  T. 

Canyon  City,  Plainview  &  Southeastern. — Preliminary  sur- 
veys have  been  made  and  rights  of  way  secured  by  this  company 
as  far  as  Lubbock  on  its  proposed  railroad  to  be  built  from  Canyon 
City,  Randolph  County.  Texas,  south  to  Plainview,  a  distance  of 
six  miles.  The  road  will  eventually  be  extended  south  through 
Lubbock.  Gail,  Big  Springs,  Garden  City,  Sherwood,  Eldorado. 
Sonora.  Rocksprings  and  Brackettsville  to  Eagle  Pass,  an  additional 
400  miles.  C.  L.  Tallmadge,  of  Chicago;  D.  C.  Benton,  of  Nash- 
ville, Tenn.,  and  E.  C.  Gordon,  of  Decatur,  Ala.,  are  interested.  The 
company  has  an  office  in  Chicago  and  also  in  Nashville,  Tenn. 

Chicago  &  North-Western.- — Surveys  are  being  made  by  this 
company  for  its  proposed  cut-off  to  reduce  the  heavy  grades  both 
east  and  west  of  Dixon,  111.  Two  routes  are  under  consideration; 
one  from  Nachusa  to  Dixon,  and  from  the  latter  point  to  Nelson. 
If  this  is  found  impracticable,  a  cut-off  passing  south  of  Dixon  will 
be  built  from  Nachusa  and  Nelson. 

Chicago,  Milwaukee  &  St.  Paul. — Surveys  are  being  made  by 
this  company  for  a  line  from  Albert  Lea,  Minn.,  to  Mankato.  The 
proposed  route  follows  the  Southern  Minnesota  division  as  rar  west 
as  Armstrong,  a  distance  of  about  six  miles,  thence  northwest 
through  Freeborn,  Waseca  and  Blue  Earth  Counties  to  Mankato,  a 
distance  of  about  50  miles. 

Cincinnati,  Hamilton  &  Dayton.— President  Zimmerman  is 
quoted  as  saying  this  company  will  build  a  line  from  Ashland.  Ky., 
into  Pike,  Knott  and  Letcher  Counties;  Kentucky,  for  a  distance  of 
125  miles  to  develop  350.000  acres  of  coal  lands  lately  purchased; 
that  the  scheme  has  been  nnanced  and  the  construction  will  cost 
about  $3,750,000.  The  line  will  cross  the  Ohio  river  at  Ashland  by 
means  of  the  bridge  which  is  being  built  by  the  Ashland  &  Ironton 
Bridge  Co.  It  is  the  intention  of  the  company  to  finally  secure  a 
through  route  to  Charleston,   S.   C,  by  building  further  south  and 
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connecting  with  existing  roads.     About  200  miles  ot  new  line  will 
have  to  be  built  to  complete  the  route. 

Denver,  Nokthwestern  &  Pacuic. — in  the  United  States  Circuit 
Court  at  Denver,  Coio.,  Judge  Moses  Hallet  has  denied  the  applica- 
tion of  the  United  States  Government  for  an  injunction  lo  lesirain 
this  company  from  building  a  railroad  through  the  Gore  Canyon. 
The  Government  had  proposed  to  build  a  reservoir  in  the  canyon  for 
the  storage  of  water  to  be  used  for  irrigation. 

Elmira,  Corni.xg  &  W.WERLT  (ELECTRIC). — Articles  of  incorpora- 
tion have  been  filed  in  New  York  by  this  company  with  a  capital 
of  $2,500,000,  and  with  headquarters  at  Elmira,  to  build  an  elec- 
tric road  37  miles  long.  The  directors  include:  Senator  William 
J.  Tully,  of  Corning;  G.  T.  Rogers,  ot  Binghamton;  A.  N.  Broad- 
head  and  A.  C.  Wade,  of  Jamestown;  J.  A.  Powers  and  J.  H.  Cald- 
well, of  Troy. 

Erie. — This  company,  it  is  said,  has  recently  coirfpleted  prepara- 
tions for  building  a  third  cut-off  to  reduce  the  grades  on  its  road. 
The  new  cut-off  is  to  be  a  single-track  line  paralleling  the  main  line 
from  Lakewood,  N.  Y.,  at  the  south  end  of  Chautauqua  Lake  south- 
west to  Watts  Flats,  a  distance  of  15  miles.  From  that  point  to 
Columbus,  Pa.,  10  miles,  a  double-track  line  will  be  built  to  replace 
the  existing  main  line,  reducing  35-ft.  grades  to  a  ruling  grade  ot 
10  ft.  per  mile.     This  improvement  will  cost  about  $1,000,000. 

FouRciiE  RrvER  Valley  &  Indian  Territory. — This  company, 
which  operates  a  line  from  Esau,  Ark.,  nine  miles  southeast,  is 
planning  to  build  an  extension  to  Perry  County  line  south  of  Jen- 
nings Falls,  a  distance  of  about  35  miles.  It  has  not  beea  decided 
wnether  the  company  will  do  the  work  with  its  own  forces  or  give 
the  work  out  on  contract.      (April  7,  p.  110.) 

Great  Nortuer.v. — On  the  Minot  division  of  this  road,  the 
Thorne  line  has  been  opened  from  York,  N.  Dak.,  west  to  Thorne, 
a  distance  of  34  miles,  and  on  the  same  division  the  Maxbass  line 
has  been  opened  from  Towner,  N.  Dak.,  west  to  Maxbass,  a  distance 
of  45  miles. 

Illinois  Ce.ntr.*.l. — A  contract  has  been  let  by  this  company  to 
W.  J.  Hutton,  of  Memphis,  and  to  Lorimer  &  Gallagher,  of  Chi- 
cago, to  build  its  proposed  belt  line  from  Woodstock  to  the  Non- 
connah  yards  in  the  southern  part  of  Memphis,  Tenn. 

Kansas  City,  Mexico  &  Orient. — This  company  has  extended 
the  main  line  of  its  road  from  Fairview,  Okla.  T.,  west  to  Canton, 
a  distance  of  18  miles,  and  has  also  extended  the  Chihuahua  division 
in  Mexico  from  Las  Tranras  east  to  San  Sostenes,  a  distance  ot  36 
miles.  J      ' 

Mexican  Roads. — A  narrow-gage  railroad  is  to  be  built  from 
La  Dicha,  State  of  Guerrero,  to  Acapulco,  a  distance  of  40  miles,  by 
the  La  Dicha  Mining  Company.  George  Mitchell,  of  New  York,  is 
president  ot  the  company. 

A  concession  has  been  granted  to  J.  A.  Naugle,  by  the  Mexican 
Government,  for  the  construction  ot  a  railroad  from  Guaymas  to 
Guadalajara  or  some  other  point  on  the  Mexican  Central  Railroad. 
Under  the  terms  of  the  concession  the  road  must  be  completed  within 
seven  years,  and  a  portion  must  te  ready  for  delivery  at  the  end 
of  two  years.  A  subsidy  of  $12,500  per  kilometer  has  also  been 
granted  by  the  government.  J.  A.  Naugle,  of  Guaymas,  the  assistant 
general  manager  ot  the  Sonora  Railroad,  which  is  a  branch  ot  the 
Southern  Pacific,  can  give  information. 

Michigan  Roads. — A  syndicate,  in  which  Senator  Burrows,  of 
Michigan;  S.  J.  Dunkley  and  O.  W.  Norton,  of  Chicago,  are  inter- 
ested, Is  planning  to  build  a  railroad  from  South  Haven,  Mich.,  east 
via  Fruitland,  Bangor,  Lake  Cora,  Pawpaw,  Lawton  and  Kalamazoo 
to  Detroit,  about  180  miles.  It  is  said  that  the  syndicate  has  bought 
the  line  between  Lawton  and  Kalamazoo  from  the  Michigan  Central, 
and  that  the  entire  road  will  be  completed  by  July,  1906. 

MissouKi  Pacific. — According  to  reports,  this  company  is  plan- 
ning to  build  a  double-track  line  through  a  portion  ot  St.  Louis 
County  to  avoid  the  heavy  grades  on  its  main  line.  Final  surveys 
have  been  made  and  the  company  is  now  securing  the  right  of  way. 
The  proposed  line  will  leave  the  present  tracks  at  Sutton,  Mo.,  west 
of  Maplewood,  and  run  to  a  point  west  of  Creve  Coeur  Lake,  where 
it  will  again  touch  the  present  line.  The  maximum  grade  is  to  be 
.3  per  cent. 

MissouBi  Roads. — Surveys  are  about  lo  be  made  by  Charles  A. 
Gallagher,  of  Kansas  City,  for  a  railroad  from  a  point  south  ot  Se- 
dalia.  Mo.,  north  via  Marshall  and  Miami,  to  Saline  County,  and  on 
toward  Iowa,  a  distance  of  about  68  miles.  Such  a  line  would  re- 
quire a  bridge  over  the  Missouri  river  at  Miami. 

New  Orleans  Great  Northern. — McKinney  &  Oliver,  who  have 
the  contract  to  build  this  road  in  Louisiana  and  Southern  Mississ- 
ippi, will  sublet  eight  miles  of  earthwork  at  Florenville,  La. 

New  York,  Auburn  &  Lansing. — This  company,  which  is  build- 
ing a  road  from  Auburn,  N.  Y.,  south  to  Genoa,  is  securing  rights 
of  way  from  the  latter  place  south   for  an  extension  to  Ithaca,  a 


distance  of  18  miles  additional.     The  work  includes  the  building  of 
a  large  overhead  bridge  at  Auburn. 

New  York  Subways. — Announcement  has  been  made  by  Presi- 
dent Orr,  of  the  Rapid  Transit  Commission,  that  bids  for  the  con- 
struction of  additional  subways  in  Manhattan  will  be  asked  for  in 
January  next.  Bids  will  be  opened  September  20  for  making 
borings,  and  when  the  results  of  these  borings  are  known,  definite 
action  will  be  taken  towards  asking  bids  for  the  construction.  Nine- 
teen rapid  transit  routes,  most  of  them  subways,  including  three 
tunnels  under  the  East  river,  have  been  laid  out  by  the  Rapid 
Transit  Commission  and  approved  by  the  Board  of  Estimate,  but  it 
does  not  yet  appear  which  ones  are  to  be  first  built.  On  most  of  the 
routes  the  commission  has  been  unable  to  get  the  consent  of  the 
majority  of  the  property  owners,  and  application  will  probably  be 
made  to  tne  court  tor  authority  to  go  ahead  with  the  work. 

Northern  Maine  Seaport. — The  proposed  road  ot  this  company 
will  require  a  large  number  of  bridges,  viaducts  and  culverts.  The 
proposed  route  is  60  miles  long,  from  South  Lagrange  south  to 
Stockton  Springs.  There  will  be  18  steel  bridges,  varying  in  length 
from  65  ft.  to  400  ft.  There  are  innumerable  brooks  and  marshes 
to  be  crossed,  and  a  considerable  number  ot  overhead  crossings^ 
(July  28,  p.  31.) 

Norway  &  We.stkun. — A  charter  has  bten  granted  in  Maine  to 
a  company  under  this  name  with  a  capital  of  $150,000  to  build  a 
railroad  from  Norway,  Me.,  to  East  Stoneham,  and  also  from  Nor- 
way to  South  Waterford,  a  distance  of  21  miles.  The  directors  in- 
clude: J.  Bartlett,  of  Stoneham;  L.  S.  Burnham,  of  Albany;  W.  G. 
Rand,  of  Boston;  F.  H.  Noyes,  of  Norway,  and  W.  H.  Kilgore,  of 
North  Waterford. 

Oregon  Short  Line. — Construction  work  is  being  pushed  by  this 
company  on  its  Malad  Valley  branch  out  of  Garland,  Utah,  north  a 
distance  of  32  miles.  It  has  been  officially  announced  that  trains 
will  be  running  to  Malad  City,  Idaho,  on  September  15. 

Pan-Ajiericax. — D.  P.  Doak.  president  ot  this  company,  says  that 
track-laying  on  the  second  division  of  this  road  is  progressing  at 
the  rate  ot  one  kilometer  per  day.  The  first  division  of  the  road, 
which  runs  from  San  Geronimo,  State  of  Chiapas,  to  the  town  of 
.Talisco,  a  distance  of  about  200  kilometers,  is  in  regular  operation. 
Steel  bridges  are  to  be  put  in  on  the  first  division  to  replace  the  tem- 
porary wooden  structures. 

Pexham,  Bainbridge  &  Gulf. — A  charter  has  been  granted  to  this 
company  with  a  capital  of  $100,000  in  Georgia  to  build  a  railroad 
from  Pelham,  Ga.,  on  the  Atlantic  Coast  Lixie,  southwest  via  Bain- 
bridge to  Fairchilds,  on  the  Chattahoochee  river,  a  distance  ot  about 
52  miles.  It  is  the  intention  to  eventually  extend  the  road  to  a 
point  on  the  Gulf  coast.  The  incorporators  include:  J.  W.  Everett 
and  J.  L.  Hand,  of  Pelham,  and  others. 

Pennsylvania  Roads. — Engineers  have  completed  surveys  for  a 
line  to  be  built  from  Pittsburg  east  to  the  Atlantic  seaboard  through 
central  Pennsylvania  counties,  and  it  is  said  that  rights  of  way  are 
now  being  bought  on  the  proposed  line  between  Freeport,  Leech- 
burg  and  Pittsburg.  The  final  survey  leaves  Alleghany  by  way  of 
Millvale,  Sharpsburg  and  Etna,  paralleling  the  old  Pittsburg  &  West- 
ern, across  the  county  to  a  point  on  the  river  near  White  Rock, 
thence  following  the  Alleghany  to  the  mouth  of  the  Kiskiminetas  and 
thence  down  that  stream  to  a  point  near  Leechburg,  thence  towards 
Southbend  and  Shelocta,  whence  it  follows  the  line  surveyed  about 
two  years  ago  to  Indiana;  thence  to  Two  Lick  creek,  following  that 
stream  through  Pine  Flats  to  Summit,  and  thence  to  Cherrytree 
and  east  along  the  west  branch  ot  the  Susquehanna,  through  Clear- 
field, Center,  Union  and  Snyder  Counties.  We  are  unable  to  obtain 
definite  information  as  to  who  is  behind  this  project,  but  one  of 
the  reports  state  that  the  Wabash  and  the  Buffalo,  Rochester  & 
Pittsburg  are  working  jointly  in  the  matter. 

Philadelphia  &  Schuylkh-l  Valley  .--A  charter  has  been 
granted  in  Pennsylvania  to  this  company,  with  a  capital  of  $150,000, 
to  build  a  15-mile  line  from  Mill  Road  and  Keystone  Avenue,  Upper 
Darby  Turnpike,  Delaware  County,  to  the  nortneast  corner  of  Fifth 
and  DeKalb  Streets.  Bridgeport.  Montgomery  County.  The  directors 
are:  Loren  N.  Downs,  Bryn  Mawr,  President;  W.  Robinson  Moli- 
naird,  W.  Evans  Smith,  George  A.  Chrisman,  Ernest  S.  Chrisman, 
William  Darling  and  William  H.  Ford,  ot  Philadelphia. 

Philippine  Railroads. — Announcement  has  been  made  at  the 
Bureau  of  Insular  Affairs.  Washington,  D.  C.  that  the  date  sent  from 
Manila  for  receiving  bids  for  Philippine  railroads,  which  was  given 
as  Deceimber  1,  was  incorrect,  and  that  bids  will  now  be  received 
until  December  15. 

Portland  &  Rumfobd  Falls. — This  company,  it  is  said,  is  plan- 
ning to  extend  its  line  from  Oquissoc,  Me.,  north  to  Megantic,  where 
connection  will  be  made  with  the  Canadian  Pacific.  Rights  of  way 
have  been  secured  from  the  Maine  lake  region  to  the  Canadian 
border,  where  100,000  acres  of  land  have  been  bought.  Three  dif- 
ferent routes  are  under  consideration,  all  of  which  permit  of  easy 
construction.     The  country  is  level  and  very  heavily  wooded. 
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Salt  Lake  &  Ogdex  (Electbic)- — This  Utah  company  has  filed 
an  amendment  to  its  charter  increasing  its  capital  stock  from  $800.- 
000  to  $1,500,000,  for  the  purpose  of  extending  its  line  from  Lagoon 
north  to  Ogden,  about  40  miles,  and  making  other  improvements. 
President  Simon  Bamberger  is  quoted  as  saying  that  the  road  will 
probably  be  opened  to  Layton  within  the  next  30  days.  It  is  ex- 
pected to  have  the  road  in  operation  to  Ogden  by  May,  1906. 

Shrevepoet  Northeasteen. — Under  this  name  a  company  has 
been  granted  a  charter  in  Louisiana,  with  a  capital  of  ?2, 000, 000  to 
build  a  railroad  from  Shreveport,  La.,  northeast  through  Caddo, 
Bossier.  AVebster,  Claiborne  and  Union  Parishes,  in  Louisiana,  and 
through  the  State  of  Arkansas  to  Memphis,  Tenn.,  a  distance  of 
about  275  miles.  A.  K.  Clingman,  of  Shreveport,  and  T.  E.  Schum- 
pert.  J.  V.  Ardis,  of  Caddo  Parish;  A.  McCrainie  and  A.  T.  Nelson, 
•of  Claiborne  Parish,  and  others  are  interested.  (See  Shreveport,  EI- 
^dorado  &  Memphis,  July  28,  p.  32.) 

SocTHEBX  Pacific. — According  to  reports.  President  Harriman 
has  directed  the  engineering  department  to  make  a  survey  for  pierc- 
ing a  tunnel  through  the  Siskiyou  mountains,  in  northern  Cali- 
fornia, which  tunnel  it  is  proposed  to  have  ready  for  operation 
within  three  years.  When  completed,  the  tunnel  will  greatly  reduce 
the  grade  and  shorten  the  distance  by  seven  to  ten  miles  between 
Sacramento  and  Portland.  It  is  proposed  to  run  through  the  tunnel 
hy  electric  power. 

This  company,  it  is  said,  has  given  a  contract  to  W.  O.  Robertson, 
■of  San  Antonio,  for  building  its  proposed  extension  from  Stockdale, 
Tex.,  east  to  Cuero.  a  distance  of  47  miles. 

SotrrHERN'  Traction. — Plans  have  been  completed  and  contracts 
-will  be  let  next  month  for  building  a  system  of  connecting  lines  18 
miles  long  for  this  company  in  Pennsylvania.  The  pro- 
posed road  will  connect  Altoona,  Hollidaysburg.  Roaring  Spring 
^nd  Bedford  on  the  south  and  Johnstown.  Ebensburg  and  Gallitzin 
on  the  north  and  west.  The  cost  of  the  work  will  be  about  $450,000. 
P.  T.  Patterson,  of  Pittsburg,  is  President,  and  F.  J.  Thompson, 
Secretary  and  Treasurer.  The  power  house,  car  barns  and  general 
operating  offices  of  the  company  will  be  at  Duncansville,  Pa. 

Syracuse.  Lake  Shore  &  Northern  (Electric). — This  com- 
pany has  been  incorporated  in  New  York,  with  a  capital  of  $2,250,- 
"000,  to  build  a  street  railroad  from  Syracuse  to  Baldwinsville,  a  dis- 
tance of  15  miles.  The  company  is  also  to  take  over  the  Syracuse. 
l,akeside  &  Baldwinsville  road,  which  was  recently  bought  by  the 
Beebe  interests  for  $530,000.  The  road  will  be  improved  and  prob- 
ably soon  extended  north  to  Fulton  and  possibly  to  Oswego.  The 
Beebe  interests  also  control  the  Rochester,  Syracuse  &  Eastern  and 
the  Auburn  &  Syracuse.  The  directors  of  the  new  company  are:  H. 
S.  Holden.  C.  M.  Warner,  A.  K.  Hiscock,  C.  D.  Beebe,  W.  Notting- 
ham, W.  A.  Holden;  W.  K.  Pierce  and  others,  of  Syracuse,  and  C. 
B.  Benson,  of  Minetto,  N.  Y. 

Texa?  Roads. — Final  surveys  will  be  begun  in  a  tew  days  and 
contracts  for  construction  will  soon  be  let  for  building  SO  miles  of 
railroad  from  .Abilene,  Tex.,  north  to  Munday,  in  Knox  County. 
Major  J.  D.  Beardsley.  of  Gibsland.  La.,  has  made  a  contract  with 
the  to-wns  of  Abilene,  Anson,  Stamford,  Haskell  and  Munday  where- 
hy  the  road  will  receive  a  bonus  of  $123,000,  also  the  necessary 
iright  of  way  and  ground  for  stations. 

TcxsA.  Ti-RXERSVILLE  &  TEXAS. — A  charter  has  been  granted  this 
■company  in  Oklahoma  Territory  with  a  capital  of  $3,500,000  to 
build  a  railroad  from  the  northeastern  corner  of  Indian  Territory 
southwest  to  Shawnee.  Okla.  T..  passing  through  the  Cherokee  and 
Creek  nations  and  Pottawattomie  County,  a  distance  of  150  miles. 
The  incorporators  are:  F.  Turner,  V.  N.  Say  re  and  W.  S.  Harsh, 
of  Musltogee;   Joseph  M.  Neil  and  W.  N.  Spurlock.  of  Guthrie. 

Uniox  &  Glenn  Springs. — This  company,  operating  three  miles 
■of  railroad  in  Union  County.  South  Carolina,  has  extended  its  road 
from  Union  east  to  Pride,  a  distance  of  16  miles. 

Vand.vlia. — An  officer  writes  in  reference  to  the  proposed  ex- 
tension from  Saline  City  southwest  to  Worthington,  Ind.,  that  a 
survey  has  been  made  from  Saline  City  to  a  point  on  the  company's 
<3reen  County  coal  branch  near  Dugger,  Ind.,  but  that  the  construc- 
tion work  has  heen  indefinitely  postponed.     (Sept.  1,  p.  72.) 

ViNiTA  &  "Western. — The  general  contract  has  been  given  by 
this  company  to  the  Osage  Construction  Co.,  of  Vinita,  Ind.  T.,  for 
building  its  proposed  line  from  that  place  northwest  to  a  terminus 
probably  at  Coffeyville.  about  50  miles.  Winter  &  Walt,  of  Joplin, 
Mo.,  have  the  contract  for  the  first  10  miles  of  grading  and  contracts 
for  the  remaining  40  miles  will  be  sublet  shortly.     (July  7,  p.  8.) 

Virginia  Light  &  Power  Company. — A  charter  has  been  granted 
a  company  in  Virginia  under  this  name  with  a  capital  of  $25,000  to 
1)uild  a  railroad  from  Richmond.  Va.,  north  about  18  miles,  to  Ash- 
land, and  eventually  farther  north.  A  line  from  Richmond  to  Ash- 
land would  parallel  the  Richmond,  Fredericksburg  &  Potomac.  The 
incorporators    include:    H.  W.  Anderson,    President:    T.  S.  Wheel- 


wright,  Vice-President,   and   G.   B.    WUXiams,   Secretary  aad  Treas- 
urer, of  Richmond. 

Virginia  Ore  &  Lumber  Company. — This  company,  whose  head 
office  is  at  Roanoke,  Va.,  has  given  a  contract  to  the  Vaughan  Con- 
struction Co.,  of  that  place,  for  building  12  miles  of  road  from  Town 
Creek,  on  the  Winston-Salem  division  of  the  Norfolk  &  Western,  in 
Henry  County,  Va..  west  to  Stuart's  Knob,  in  Patrick  County,  Va. 
F.  A.  Hill  and  H.  D.  Lafterty  are  interested. 


RAILROAD  CORPORATION  NEWS. 


Boston  &  Maine. — It  is  reported  that  this  company  will  issae  $10,- 
000,000  4  per  cent.  20  year  refunding  bonds.  At  a  recent  meeting 
of  the  board  of  directors,  a  new  issue  of  53,319  shares  of  common 
stock  was  recommendOQ.  the  proceeds  of  the  sale  of  which  are 
to  be  usefi  for  improvements. 

Chicago  &  North-Western. — The  Wyoming  Central,  a  proposed  road 
subsidiary  to  this  company,  has  recently  filed  amended  articles 
of  incorporation  increasing  its  capital  stock  from  $7,500,000  to 
$13,500,000.  The  road  is  to  run  from  Casper,  Wyo.,  to  Lander. 
123  miles,  and  it  is  reported  that  the  increase  in  capital  is  to 
provide  for  a  contemplated  extension  from  Lander  to  Salt  Lake 
City  or  Ogden,  Utah. 

Chicago  Gre.^t  Western. — The  stockholders  have  authorized  an  in- 
crease in  the  issue  of  preferred  stock  from  $10,000,000  to  $24,000,- 
000  to  pay  for  the  Mason  City  &  Fort  Dodge  Railroad,  recently 
bought.     (August  IS,  p.  56.) 

Great  Northern. — This  company  has  notified  the  trustees  of  the 
stock  of  the  Union  Terminal  Railway  Co.,  of  Sioux  City,  Iowa, 
that  it  will  exercise  its  option  to  buy  the  entire  capital  stock  of 
that  company.  It  is  reported  that  the  purchase  price  will  be 
$1,225,000,  payment  to  he  made  by  October  1,  1906. 

Maine  Central  (Boston  &  Maine). — The  annual  report  for  the 
year  ended  June  30  will  show  results  as  follows:  Gross  earn- 
ings from  operation.  $7,251,536;  operating  expenses  (67.244  per 
cent,  of  gross  earnings),  including  $191,764  for  new  equipment 
received  and  in  process  of  construction,  $4,876,202;  net  earn- 
ings, $2,375,334:  net  income,  $2,110,066.  The  total  fixed  charges 
were  $1,438,130.  leaving  a  balance  of  net  income  over  fixed 
charges  of  $671,930,  and  a  balance  available  for  dividends  after 
sinking  fund  payments  of  $527,236.  Dividends  amounting  to 
7  per  cent.,  or  $348,366,  were  declared  during  the  year,  leaving 
a  surplus  for  the  year  to  be  transferred  to  the  contingent  fund 
of  $178,871.  Total  passenger  earnings  were  $2,809,854,  an  in- 
crease of  $81,388  over  the  preceding  year.  Total  freight  earn- 
ings were  $4,289,365,  an  increase  of  $244,271.  The  increase  in 
gross  income  for  the  year  was  $344,647.  One  of  the  principal 
charges  against  income  was  an  appropriation  of  $300,000  for 
new  passenger  station  and  terminals  at  Bangor. 

Nrw  Orle.\ns  Great  Northern. — This  company,  whose  road  will  run 
from  Slidell.  La.,  to  Monticello,  Miss.,  100  miles,  has  filed  a  mort- 
gage on  its  entire  road,  including  branches,  extensions  and  ter- 
minal properties  now  owned  or  hereafter  acquired,  equipment 
and  franchises,  with  the  Knickerbocker  Trust  Co.,  of  New  York, 
trustee,  to  secure  $10,000,000  first-mortgage  5  per  Cent,  gold  bonds 
of  1955.  Of  these  bonds,  $5,000,000  were  sold  to  a  syndicate  head- 
ed by  Fisk  &  Robinson,  New  York,  some  time  ago.  (April  7, 
p.  112.) 

Northern  Maine  Seaport. — The  Bangor  &  Aroostook  has  guaranteed 
the  £5.000,000  5  per  cent,  bonds  of  the  Northern  Maine  Seaport, 
which  proposes  to  build  a  road  from  Lagrange,  Me.,  to  Stockton. 
65  miles,  giving  the  Bangor  &  Aroostook  a  port  on  the  Maine 
coast  which  will  be  open  all  the  year  round. 

Southern  Pacific. — The  Southern  Pacific  of  California,  the  Southern 
Pacific  of  Arizona  and  the  Southern  Pacific  of  New  Mexico  have 
been  formally  merged.  The  recent  issue  of  $320,000,000  of  securi- 
ties was  made  partly  for  the  purpose  of  buying  up  the  outstand- 
ing securities  of  the  three  old  companies,  the  outstanding  stock 
of  which  amounted  to  $128,307,960,  and  the  outstanding  bonds  to 
$70,000,000.     (July  14,  p.  16.) 

Toledo  &  Western  (Electric). — This  company  has  filed  a  mortgage 
to  secure  $2,500,000  25-year  5  per  cent,  bonds  of  1930. 

West  Jersey  &  Seashore. — This  company  has  declared  a  semi-an- 
nual dividend  of  3  per  cent.  The  dividends  since  1S96  have  Ijeen 
at  the  rate  of  5  per  cent,  annually. 

Wisconsin  &  Michigan. — Of  the  five-year  4  per  cent,  gold  bonds  of 
1955  secured  by  a  recent  general  mortgage  to  the  Equitable 
Trust  Co..  New  York,  trustee.  $2,500,000  is  issuable  for  equip- 
ment. $1,800,000  for  betterments  and  $1,200,000  to  retire  the 
$951,000  5  per  cent,  bonds  issued  in  1S95.     (August  11,  p.  45.) 

Wyoming  Central. — See  Chicago  &  North-Western  above. 
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The  Baltimore  &  Ohio  announces  that  henceforth  baggage  in- 
surance tickets  will  be  sold  by  the  agents  and  baggagemen  of  that 
company  at  its  principal  offices.  The  insurance  covers  losses  of  all 
kinds  from  the  time  the  baggage  leaves  its  home. 

The  Canadian  Railway  Commission,  acting  on  the  protest  of 
the  Canadian  Pacific  in  the  matter  of  the  location  of  the  proposed 
Grand  Trunk  Pacific  route  too  near  the  C.  P.  west  of  Portage  la 
Prairie,  nas  held  that  the  matter  is  not  within  its  jurisdiction,  since 
the  route  had  been  approved  by  the  Minister  of  Railways. 

The  State  of  Indiana  now  prescribes  by  law  the  rates  which 
railroads  may  charge  for  excess  baggage;  and  for  distances  where 
the  passenger  fare  is  less  than  $1.34  these  rates  are  much  lower 
than  those  now  charged  by  railroads.  It  is  said  that  the  Wabash 
has  issued  a  new  tariff  conforming  to  the  law  but  that  no  other 
road  has  yet  taken  action. 

Rumors  of  the  retirement  of  Mr.  Cassatt  from  the  presidency 
of  the  Pennsylvania  are  not  uncommon  and  are  now  again  revived. 
It  is  said  that  he  will  present  his  resignation  at  the  next  annual 
meeting  in  accordance  with  the  Pennsylvania  rule  that  all  em- 
ployees shall  be  retired  at  the  age  of  70;  but  this  rumor  is  uncon- 
vincing, since  Mr.  Cassatt  was  born  in  1S39  and  will  celebrate  his 
sixty-sixth  birthday  on  the  eighth  of  next  December. 

Counterfeit  pay  checks  of  the  Baltimore  &  Ohio  have  recently 
been  discovered  at  Washington.  Ind.,  and  at  Cincinnati,  amounting 
to  $2,433.  An  officer  of  the  road  says  that  there  is  no  reason  to 
believe  that  anyone  connected  with  the  company  had  anything  to 
do  with  the  forgeries.  The  work  appears  to  have  been  done  by 
skilful  and  experienced  counterfeiters. 

The  Grand  Trunk  Railway  of  Canada,  in  furtherance  of  its 
plans  for  getting  the  most  possible  benefit  out  of  its  apprenticeship 
system,  has  offered  to  apprentices  and  other  employees  under  21 
years  of  ago  two  free  scholarships  in  the  School  of  Applied  Science 
of  McGill  University.  The  scholarships  are  to  be  granted  on  the 
basis  of  competitive  examinations. 

Mr.  E.  P.  Bacon,  of  Milwaukee,  has  issued  a  call  for  a  con- 
vention to  be  held  at  the  Auditorium  Hotel.  Chicago,  Oct.  26,  to 
impress  upon  Congress  the  extent  and  persistence  of  the  demand 
for  legislation  empowering  the  Interstate  Commerce  Commission 
to  make  rates;  to  issue  orders  prescribing  rates  which  shall  go 
into  effect  promptly  and  remain  in  effect  until  changed  by  Congress. 

A  press  dispatch  from  Lincoln  says  that  the  Governor  of 
Nebraska  and  two  other  prominent  state  officers  have,  in  conse- 
quence of  the  action  of  the  Republican  State  Convention,  in  adopt- 
ing an  anti-pass  plank,  returned  to  the  railroads  the  annual  passes 
which  they  have  held.  Other  state  officers  are  expected  to  follow 
this  example,  but  the  Secretary  of  State  declares  that  the  passes 
which  he  has  he  will  keep. 

At  the  timber-treating  works  of  the  Gulf,  Colorado  &  Santa 
F3,  at  Somerville.  Tex.,  the  quantity  of  creosote  used  now  is  about 
40;,000  gallons  a  month,  and  it  is  said  that  this  plant  uses  a  third 
of  all  the  creosote  used  in  the  United  States.  The  tannin  and  zinc 
treatment  is  no  longer  used  at  Somerville.  A  tank  steamer  arrived 
at  Galveston  September  3  with  2.200,000  gallons  of  creosote,  of 
which  about  one-third  was  for  the  Somerville  plant. 

At  the  Union  station  in  Atlanta.  Ga.,  recently  Mr.  Etheridge, 
a  lawyer,  had  to  buy  a  ticket,  for  which  he  paid  18  cents,  in  order 
to  get  admission  to  the  train  platform  to  bid  good-bye  to  a  friend 
who  was  going  away.  After  the  train  had  gone  he  applied  for  the 
redemption  of  his  ticket,  but  was  refused  because  the  ticket  had 
been  punched  by  the  gateman.  He  sued  the  road  and  got  a  verdict 
for  his  18  cents,  there  being  a  clause  printed  on  the  ticket  making 
it  redeemable  if  not  used;  but  it  is  said  that  the  case  will  be 
appealed. 

According  to  the  Telegraph  Age  the  experiments  made  with 
wireless  telegraphy  on  the  Chicago  &  Alton  have  developed  some 
interesting  facts.  It  appears  that  as  the  trains  approached  the  Miss- 
issippi river  the  increase  in  the  strength  of  signals  became  very 
marked,  but  when  the  train  entered  the  truss  of  the  Merchants' 
Bridge  it  was  found  that  they  died  away  almost  entirely,  apparently 
in  consequence  of  the  screening  action  of  the  truss.  The  signals 
were  also  stronger  when  the  train  was  running  at  right  angles  to 
the  transmission  station.  That  the  radiations  followed  the  course  of 
the  river  rather  than  overland  was  clearly  evident.  Chicago  papers 
say  that  the  experiments  have  finally  been  given  up — which  spoils 


several  hundred  "news"  items,  published  all  over  the  country,  to 
the  effect  that  the  officers  of  the  road  expected  to  use  the  wireless 
telegraph  as  preventive  of  collisions, 

'ihe  latest  "city"  to  put  forth  its  iron  hand  in  restriction  of 
the  speed  of  railroad  trains  is  Rush  Hill,  Mo.,  which  is  said  to 
be  inhabited  by  250  men,  women  and  children;  and  the  people  are 
so  determined  in  their  purpose  to  protect  their  lives  and  liberties 
that  the  railroad  company  involved,  the  Chicago  &  Alton,  has  ap- 
plied for  an'  injunction  to  restrain  the  officers  of  the  city  from  ar- 
resting the  company's  train  men.  It  appears  that,  by  an  ordinance 
recently  passed,  the  rate  of  speed  for  all  trains  is  limited  to  eight 
miles  an  hour;  but  the  train  men  did  not  comply  with  it,  and  they 
were  arrested  and  fined.  A  limit  was  also  placed  on  the  time  that 
a  locomotive  or  a  hand  car  might  remain  on  the  tracks  within  the 
city  limits.  The  railroad  company,  in  applying  for  the  injunction, 
avers  that  its  tracks  are  in  the  southern  part  of  the  city,  and  that 
the  occupants  of  only  one  house  are  required  to  cross  the  tracks  to 
get  into  the  business  center  of  the  town;  and  tnat  therefore  to 
cause  any  detrimental  obstruction  of  the  streets  is  impossible. 

The  roads  from  New  York  and  those  from  New  Orleans  have 
once  more  reached  an  agreement  to  end  the  sugar  and  coffee  rate 
wars,  and  new  tariffs  are  announced  to  go  into  effect  on  Oct.  7, 
— provided  somebody  does  not  back  out.  The  basis  agreed  upon  for 
sugar  is  as  follows: 

To  Missouri  River  points,  from  New  Orleans.  34  cents. 

To  Missouri  River  points,  from  New  York  I  all  rail ) ,  45  cents. 

To  Missouri  River  points,  from  N.  Y.   (lake  and  rail),  42  cents. 

Prom  New  Orleans  to  St.  Paul,  30  cents. 

From  New  York  to  St.  Paul  (all  rail),  33  cents. 

From  New  York  to  St.  Paul  (lake  and  rail),  30  cents. 

The  usual  differentials  will  be  allowed  on  Phila.  shipments. 
The  rates  agreed  upon  for  coffee  are: 

From  New  Orleans  to  Missouri  River,  35  cents. 

From  New  York  to  Missouri  River  (all  rail),  43  cents. 

From  New  York  to  Missouri  River   (lake  and  rail),  38  cents. 

From  New  York  to  St.  Paul   (all  rail),  40  cents. 

From  New  Orleans  to  St.  Paul  (open  navigation),  35  cents. 

From  New  Orleans  to  St.  Paul  (closed  navigation),  40  cents. 

A  Dried-Up  Pool. 

A  pool  of  the  Kansas  City  roads,  which  has  been  in  existence 
for  several  months,  was  suddenly  abandoned  last  week  at  the  first 
intimation  that  the  millers  might  cause  trouble  by  bringing  the 
matter  to  the  attention  of  the  Interstate  Commerce  Commission  as 
a  violation  of  the  Elkins  law  and  the  Sherman  anti-trust  act.  The 
fact  became  known  yesterday  when  it  was  announced  that  G.  A. 
Kimball  had  closed  his  Kansas  City  office  and  resumed  his  work  with 
the  Western  Trunk  Line  Association.  Kimball  was  known  as  joint 
contracting  agent  of  all  lines  entering  Kansas  City  which  handled 
foreign  shipments  of  grain.  As  a  matter  of  fact,  he  had  the  rout- 
ing of  all  the  flour  shipped  out  of  Kansas  City,  seeing  that  each 
road  secured  its  proportion,  and  it  was  only  last  month  that  the 
railroads  gave  him  authority  over  grain  shipments.  The  joint 
agency  was  established  on  account  of  the  rate  wars  that  have  been 
disturbing  the  grain  business.  The  Alton  and  the  Milwaukee  &  ^t. 
Paul  were  not  in  the  pool. — Exchange. 

The  Central   Mileage  Ticket. 

All  the  prominent  Michigan  railroads  except  the  Grand  Trunk 
have  been  admitted  to  membership  in  the  mileage  bureau  of  the 
Central  Passenger  Association,  and  on  Oct.  1  will  begin  using 
the  Central  Association's  interchangeable  mileage  book.  The  com- 
panies are  the  Ann  Arbor,  the  Michigan  Central,  the  Pere  Mar- 
quette, the  Grand  Rapids  &  Indiana,  and  the  Detroit  &  Mackinac; 
also  the  Detroit  &  Cleveland  Navigation  Company,  and  the  Detroit 
&  Buffalo  Steamboat  Company.  The  interchangeable  mileage  books 
will  then  be  good  over  30  transportation  lines,  with  an  aggregate 
of  over  28,000  miles.  If  the  Grand  Trunk  joins,  it  will  be  good 
over  nearly  30,000.  including  every  railroad  from  Chicago  and  St. 
Louis  to  Buffalo  and  Pittsburg,  and  will  be  the  only  form  of  mile- 
age ticket  in  that  territory. 

Since  the  bureau  was  organized  eight  years  ago  over  $54,000,000 
worth  of  mileage  books  have  been  sold,  each  book  selling  for  $30 
and  a  rebate  of  $10  being  paid  to  the  purchaser  after  he  has  trav- 
eled 1,000  miles.  The  average  trip  is  about  40  miles  and  the  longest 
possible  trip  523  miles,  from  Chicago  to  Buffalo.  A  remarkable 
record  made  by  the  bureau  is  that  since  Sept.  1,  1897,  it  has  dis- 
bursed in  rebates  of  $10  each  amounting  to  over  $18,000,000,  with- 
out the  loss  of  a  dollar.  Cheeks  for  the  rebates  have  been  sent  to 
every  part  of  the  United  States  and  Canada,  and  Mexico. 
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Storage   Battery   Locomotive  for  a   London   Underground   Railway. 

The  accompanying  illustration  shows  one  of  two  storage  bat- 
tery locomotives  built  by  Hurst.  Nelson  &  Co..  Ltd.,  of  Motherwell, 
near  Glasgow,  for  the  Great  Northern,  Piccadilly  &  Brompton  Rail- 
way; one  of  the  Yerkes  underground  electric  railways  now  in 
course  of  construction  in  London.  The  main  floor  of  the  locomo- 
tive is  of  steel  girders  and  plates,  and  upon  this  is  built  up  a 
casing  as  shown.  The  length  of  the  locomotive,  over  buffers,  is 
50  ft.  6  in.,  and  its  width  is  8  ft.  A  driver's  cab  is  provided  at 
each  end.  and  these  are  each  fitted  with  a  British  Thomson-Houston 


The  Witham  Accident. 
The  derailment  of  an  express  train  at  Witham,  on  the  Great 
Eastern  of  England  Sept.  1.  killing  10  persons  and  injuring  45, 
is  still  classed  as  unexplained.  Witham  is  39  miles  from  London. 
Between  the  platforms  at  the  London  end  of  the  station,  the  loco- 
motive and  the  first  three  coaches  broke  away  from  the  remainder 
of  the  train:  and  the  third  coach  from  the  engine  turned  over 
across  the  up  line  and  caught  fire,  being  eventually  completely 
destroyed.  The  locomotive  proceeded  some  distance  alone  along  the 
down  line,  and  the  train  was  badly  scattered.     A  porter  in  the  sta- 
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master  controller,  and  one  of  the  cabs  is  also  provided  with  accom- 
modations for  the  electrical  and  brake  apparatus.  There  are  no 
collector  shoes,  the  power  being  obtained  from  the  battery;  the 
main  battery  compartment  contains  about  36  tons  of  accumulators. 
The  equipment  consists  of  SO  cells,  each  cell  having  21  plates. 
The  normal  discharge  current  is  179  amperes  with  a  maximum 
emergency  load  of  SOO  amperes.  The  locomotives  weigh  about  64 
tons  each,  and  the  free  running  speed,  when  hauling  a  train-load 
of  60  tons,  varies  between  7  and  9V2  m.p.h.  The  batteries  are  cap- 
able of  storing  sufficient  energy  to  operate  for  a  whole  day  without 
recharging. 

These  locomotives  were  primarily  designed  for  the  purpose  of 
hauling  cars  used  in  the  conveyance  of  excavated  material,  and 
also  for  material  required  in  the  construction  of  the  tunnels  of  the 
Great  Northern.  Piccadilly  &  Brompton  "tube"  line.  They  are 
equipped  with  automatic  couplers  and  Westinghouse  air-brakes  and 
hand  brakes. 

Inclusive  Fares. 
One  feature  of  British  railroad  practice  this  year  has  been  the 
introduction  of  exeui-sions  at  special  inclusive  fares  which  include 
meals  on  the  train  as  well  as  transportation.  The  Great  Central 
recently  issued  special  return  tickets  from  London  to  Doncaster. 
180  miles  (for  the  races)  at  inclusive  prices,  including  lunch,  tea 
and  dinner  at  33s.  6d.  first  class  and  18s.  6d.  third  class. 

New  Equipment  for  the  "Overland  Limited." 
New  equipment  is  being  delivered  by  the  Pullman  Company  to 
the  Chicago  &  North-Western  for  the  "Overland  Limited."  the  fast 
three-day  train  from  Chicago  to  the  Pacific  Coast.  The  sleeping 
cars  are  of  the  latest  design,  and  maximum  size,  and  are  electric- 
lighted.  There  are  ten  sections,  a  drawing  room  and  two  private 
compartments  in  each  of  the  cars  intended  for  the  Chicago-San 
Francisco  run.  Similar  sleepers  having  12  sections,  one  drawing 
room  and  one  compartment,  will  run  to  Portland.  These  sleeping 
cars,  together  with  dining  cars  and  composite  buffet-smoking,  library 
and  observation  cars,  constitute  the  equipment  of  the  train.  The 
"Overland  Limited"  now  cdnnects  by  the  San  Pedro,  Los  Angeles 
&  Salt  Lake  with  a  new  short  line  to  Los  Angeles. 

Proposed   Railroad  in   Brazil. 

It  is  reported  that,  under  the  auspices  of  the  directors  of  the 
North  German  Lloyd  and  Hamburg  South  American  Line,  a  com- 
pany with  a  capital  of  23.000.000  marks,  backed  by  some  prominent 
German  banks,  had  been  formed  in  Hamburg  for  the  purpose  of 
constructing  a  railroad  from  Blumenau  to  Hammonia  (a  distance 
of  75  kilometers),  in  which  the  German  colonies  are  situated.  From 
Hammonia  the  projected  line  will  go  directly  north  to  Rio  Negro. 
on  the  frontier  of  the  State  of  Parana,  traversing  the  large  ter- 
ritories acquired  by  a  German  land  association  called  Hansa,  to  con- 
nect with  the  Parana  railway,  and  also  a  line  that  is  projected 
from  the  State  of  Rio  Grande  do  Sul.  Another  branch  is  to  ex- 
tend from  Hammonia  to  Coritibanos,  about  200  kilometers,  which 
later  on  is  intended  to  be  connected  with  a  post  on  the  frontier  of 
the  State  of  Rio  Grande  do  Sul. 


damage. 


tion  was  killed.     The  four  last  coaches  suffered  but  little 
and  the  locomotive  did  not  leave  the  rails  at  all. 

The  theory  of  a  broken  axle,  at  first  advanced,  has  been  found 
untenable,  as  a  thorough  examination  of  the  wheels  and  trucks 
proved  all  the  axles  to  be  sound.  Both  at  the  approach  to  the  sta- 
tion, and  in  the  station  itself  the  line  is  straight,  and  no  flaw  iij 
the  permanent  way.  or  obstacle  on  the  track  has  been  discovered. 
There  are  no  facing  points,  -but  there  is  a  crossing  with  four  frogs. 
Lieut.-Col,  von  Donop  has  been  appointed  by  the  Board  of  Trade 
to  conduct  the  ofiicial  inquiry. 

A  Large  Hoisting  Engine  for  the  Centennial  Copper  Company. 
A  hoisting  engine  of  very  heavy  design  is  being  installed  by  the 
Centennial  Copper  Co.,  Calumet,  Mich.  It  is  of  the  direct  acting 
type  and  consists  of  two  36-in.  x  60-in.  simple,  reversible  Corliss 
engines  of  the  heavy  duty  type,  connected  to  a  straight-faced  drum, 
15  ft.  in  diameter  by  15  ft.  winding  face.  The  drum  is  grooved 
for  1%  in-  wire  rope  and  is  keyed  direct  to  the  engine  shaft.  The 
plant  is  designed  to  hoist  from  a  vertical  depth  of  5.000  ft.  at  a 
rate  of  4.000  ft.  a  minute,  with  a  boiler  pressure  of  150  lbs.     The 
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reversible  engine  is  of  novel  design,  and  may  be  worked  by  either 
steam  or  air.  The  brake  mechanism  is  arranged  for  steam,  hand 
or' gravity  operation,  with  independent  control  in  each  case.  The 
main  throttles  are  on  the  cylinders,  moved  by  hand  from  the  engi- 
neer's platform,  which  is  elevated  to  a  point  higher  than  the  drum. 
The  dial  indicators  are  provided  with  fast  and  slow  moving  pointers. 
A  sensitive  and  powerful  automatic  stop  and  throttle-closing  device 
is  another  important  feature,  diminishing  the  danger  of  over-wind- 
ing with  the  high  speed  used.  This  plant  is  complete  in  detail, 
being  equipped  with  the  most  improved  auxiliaries.  It  was  built 
by  the  Sullivan  Machinery  Co..  Chicago. 
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Officers  Elected  by  the  Road  and  Track  Supply  Association. 

At  a  business  meeting  of  the  Road  and  Track  Supply  Associa- 
tion, held  at  Niagara  Falls,  September  14,  the  following  officers 
were  elected  for  the  ensuing  year:  President,  W.  E.  Clark  (Con- 
tinuous Rail  Joint  Co.);  Vice-President,  John  McKinuion  (Kal- 
amazoo Railway  Supply  Co.);  Secretary  and  Treasurer,  John  M. 
Reynolds  (RaUuay  Age);  members  of  Executive  Committee,  Joseph 
H.  Martin  (Hussey-Binns  Shovel  Co.),  William  Goldie  (William 
Goldie,  Jr.,  Co.),  W.  F.  Schleiter  (Dilworth,  Porter  &  Co.),  C.  W. 
Reinoehl  (Pennsylvania  Steel  Co.),  F.  A.  Poor  (Weber  Railway 
Joint  Mfg.  Co.).  and  George  Stanton  (Cleveland  Frog  &  Crossing 
Co.). 

Floods  in  Kansas  and  Missouri. 

Despatches  from  Kansas  City,  Sept.  IS.  report  floods  in  the  Kaw 
and  other  rivers.  The  Missouri  Pacific  has  lost  two  bridges  near 
Syracuse,  Mo.  The  Missouri,  Kansas  &  Texas  steel  bridge,  150  ft. 
long,  near  Otterville,  Mo.,  has  been  carried  away,  also  the  Missouri 
Pacific's  180-ft.  bridge  over  the  Lamine  river  at  Otterville.  Des- 
patches from  Jefferson  City  report  the  Missouri  Pacific  as  completely 
tied  up  in  that  region  by  slides  and  washouts.  Near  fronton.  Mo., 
a  passenger  train  of  the  Iron  Mountain  road  was  wrecked  at  a 
washout  and  three  persons  were  killed. 

Powerful  Testing   Machine  at   University  of   Illinois. 

The  laboratory  of  applied  mechanics  of  the  University  of  Illi- 
nois at  Urbana  has  been  installing  some  new  apparatus,  among 
which  is  a  powerful  machine  for  testing  the  strength  of  materials. 
It  has  a  capacity  of  600,000  lbs.,  and  is  probably  the  largest  machine 
of  this  kind  possessed  by  any  educational  institution.  This  de- 
partment of  the  university  does  testing  for  several  railroads  and 
for  other  corporations. 

The  New  President  of  the  Allis-Chalmers  Co. 
Mr.  Walter  H.  Whiteside,  elected  President  of  the  Allis- 
Chalmers  Company,  does  not 
mean  a  change  in  the  policy 
of  the  company,  for  Mr. 
Whiteside  has  been,  during 
the  absence  in  Europe  since 
April  last  of  his  predecessor 
in  office,  in  full  charge  of 
operation.  Mr.  Whiteside  has 
been  with  the  Allis-Chalmers 
interests  since  July,  1904, 
when  he  was  appointed  Gen- 
eral Manager  of  Sales.  The 
company  had  just  taken  over 
The  Bullock  Electric  Com- 
pany, and  Mr.  Whiteside  had 
not  merely  to  become  famil- 
iar with  all  the  intricacies  of 
the  company's  exceedingly 
varied  products,  but  the  new 
interests  and  the  old  had  to 
be  consolidated.  The  in- 
crease in  the  volume  of  the 
company's  business  and  the 
Walter  H.  Whiteside.  re-opening   of   the   old    South 

Foundry  at  Milwaukee  testify  to  his  success.  Mr.  Whiteside  is  a 
member  of  the  American  Institute  of  Electrical  Engineers  and  of 
the  Engineers'  and  other  clubs. 

Manufacturing  and  Business. 

J.  B.  Cowen  has  been  appointed  sales  manager  of  The  General 
Storage  Battery  Co..  New  York. 

The  Sanborn  Company,  1030  Old  Colony  Building,  Chicago,  is 
a  new  company  formed  to  deal  in  steam  and  electric  railroad 
supplies. 

Eugene  Holcomb  has  recently  been  appointed  as  manager  of 
the  Foreign  Department  of  the  Allis-Chalmers  Company,  with  head- 
quarters at  the  general  offices.  Milwaukee,  Wis. 

In  commemoration  of  its  50th  anniversary,  the  Crane  Company, 
Chicago,  is  distributing  a  memento  in  the  form  of  an  elephant, 
.50,000  of  which  are  being  made  by  the  company. 

J.  G.  White  &  Co..  New  York,  have  secured  the  services  of  J. 
F.  Witmer,  of  Buffalo.  Mr.  Witmer  will  take  charge  of  all  work  in 
connection  with  hydraulic  engineering  matters  in  foreign  fields. 

Distinguished  recognition  has  been  conferred  upon  Waddell  & 
Hedrick,  Consulting  Engineers,  Kansas  City,  Mo.,  by  the  Govern- 
ment of  the  Province  of  British  Columbia  for  the  satisfactory 
construction  and  completion  of  the  new  Fraser  river  bridge  at 
New  Westminster. 

The  Pittsburg  Steamship  Company  has  ordered  from  the  Amer- 
ican Shipbuilding  Company,  South  Chicago,  two  lake  vessels  which 
will  have  the  following  dimensions  each:  Length  over  all,  600  ft.: 
keel    583  ft.;   beam,  58  ft.;   depth,  32  ft.     On  a  draft  of  20  ft.  they 


will  carry  about  12,000  tons.     They  will  cost  $450,000  each,  and  be 
delivered  next  spring. 

The  Detroit  Lubricator  Co.  and  the  Detroit  Seamless  Steel 
Tubes  Co.,  gave  for  the  Traveling  Engineers'  Association,  which 
met  in  Detroit  last  week,  a  boat  ride  from  Detroit  to  the  St.  Clair 
Flats  with  supper  on  board,  returning  in  the  evening.  There  were 
about  250  guests. 

Archer  C.  Stites,  for  many  years  Western  Representative  of 
the  Phoenix  Bridge  Company,  Philadelphia,  died  at  Monteagle. 
Tenn.,  on  August  27th.  Mr.  Stites  was  a  graduate  of  Rensselaer 
Polytechnic  Institute  of  the  class  of  1887,  and  was  a  member  of 
the  American  Society  of  Civil  Engineers. 

The  Westinghouse  Brake  Co.,  Limited,  has  secured  the  exclusive 
rights,  under  the  Morse  Chain  patents,  to  manufacture  and  sell  the 
Morse  Rocker  joint  silent  high-speed  chains  in  Great  Britain  and 
on  the  continent  of  Europe,  and  has  just  completed  a  new  building 
at  York  Road  for  the  manufacture  of  these  chains. 

The  St.  Louis  Expanded  Metal  Fireproofing  Co.,  St.  Louis,  Mo.. 
has  issued  a  notice  to  the  trade  warning  against  the  use  of  certain 
bars  which  are  infringements  of  its  corrugated  har  patents.  These 
patents  cover  all  bars  that  can  be  rolled,  having  ribs  or  depresr 
sions.  the  sides  of  which  make  an  angle  with  a  plane  at  right 
angles  to  the  axis  of  the  bar  less  than  the  angle  of  friction  be- 
tween the  concrete  and  the  metal.  The  shape  of  the  bar,  whether 
circular,  elliptical,  square  or  flat,  is  immaterial. 

The  Calumet  Supply  Co.,  411  Dearborn  street,  Chicago,  is  a 
newly  incorporated  concern  which  will  handle  packings,  small  tools 
and  other  railroad  and  mill  supplies.  It  will  also  do  a  general 
power  plant  and  factory  equipment  business.  Exclusive  selling 
agencies  in  that  market  for  several  makers  of  steam  pumps,  feed- 
water  heaters,  lubricator  pumps  and  engine  room  specialties  have 
been  secured.  J.  S.  Ward  is  President  and  General  Manager,  and 
Frank  M.  Gilmore,  Vice-President  and  Treasurer.  Both  have  been 
identified  with  the  machinery  and  supply  trade  for  the  past  15  years. 
The  Sullivan  Machinery  Company.  Chicago,  has  added  two 
branch  offices,  one  at  Knoxville,  Tenn..  and  one  at  Joplin,  Mo. 
The  Knoxville  office,  in  the  Houston  Building,  is  in  charge  of  E. 
L.  Thomas,  for  several  years  connected  with  the  New  York  branch. 
Rock  drills,  stone  channelers  and  quarrying  machinery  are  carried 
in  stock.  S.  A.  Allison,  who  has  been  the  representative  at  Joplin 
for  the  past  two  years,  becomes  district  manager  at  that  point.  A 
stock  of  Sullivan  compressors,  rock  drills  and  duplicate  parts  and 
supplies  is  carried  at  the  warehouse  at  Joplin.  The  new  office  is 
in  the  Keystone  Hotel  block,  corner  of  Fourth  street  and  Virginia 
avenue. 

During  the  past  week  the  control  and  management  of  the 
National  Car  Wheel  Company  passed  into  the  hands  of  James  D. 
Rhodes,  of  Pittsburg,  Pa.,  and  William  F.  Bonnell,  of  Cleveland. 
This  company  owns  and  operates  four  plants,  one  at  Pittsburg, 
one  at  Cleveland,  one  at  Sayre,  Pa.,  and  one  at  Rochester,  N.  Y. 
Its  product  is  cast  iron  chilled  car  wheels,  steel  tired  wheels,  grey 
iron  castings  and  aluminum  and  brass  castings.  The  works  have 
an  annual  capacity  of  300,000  wheels,  and  the  officers  are  as  follows: 
James  D.  Rhodes,  President;  C.  A.  Otis,  Jr.  and  William  P.  Bonnell, 
Vice-Presidents:  George  P.  Rhodes,  Treasurer,  and  C.  A.  Maher,  Sec- 
retary. The  Directors  are  James  D.  Rhodes,  of  Pittsburg;  George  P. 
Rhodes,  of  Pittsburg;  C.  V.  Slocum,  of  Pittsburg;  J.  C.  Holt,  Grand 
Rapids,  Mich.;  C.  A.  Otis,  Jr.,  of  Cleveland;  C.  A.  Maher,  Cleveland; 
William  F.  Bonnell,  Cleveland;  W.  T.  Goodnow,  of  Sayre,  Pa.. 
and  C.  T.  Chapin,  of  Rochester,  N.  Y.  C.  T.  Chapin,  the  former 
President  of  the  National  Car  Wheel  Company,  remains  with  the 
company  in  a  special  capacity,  with  headquarters  at  Rochester,  N.  Y. 

J.  W.  Duntley.  President  of  the  Chicago  Pneumatic  Tool  Co.. 
recently  returned  from  Europe,  bringing  news  that  the  Fraserburgh 
and  Berlin  factories  of  the  company  had  been  started  up  and 
that  manufacturing  arrangements  had  been  perfected  in  Russia. 
All  factories  are  now  running  with  sufficient  business  to  keep  them 
occupied  for  several  months,  and  the  outlook  generally  is  satis- 
factory. The  foreign  business  promises  during  the  next  few  years 
to  rival  the  American  business.  Recent  foreign  orders  are  for 
several  hundred  Air-Cooled  Duntley  electric  drills.  Among  the 
domestic  orders  for  compressors  and  tools  received  recently  are  the 
following:  Compressor  and  complete  equipment  of  pneumatic  tools 
for  the  Western  Steel  Car  &  Foundry  Company,  Hegewisch,  IlL; 
three  compressors  each  with  750  cu.  ft.  capacity  tor  the  Baltimore 
&  Ohio  R.  R.;  one  2.000-ft.  compressor  for  the  Buffalo  plant  of  the 
American  Shipbuilding  Co.;  one  1,000-ft.  compressor  for  the  Hunt- 
ington shops  of  the  Chesapeake  &  Ohio  R.  R.;  one  1,200-ft.  com- 
pressor for  the  Norfolk  &  Western  R.  R.;  one  1,225-ft.  compressor 
tor  the  Otis  Steel  Co..  Cleveland,  Ohio;  one  165-ft.  and  two  425-ft. 
compressors  for  Bartlett  &  Hayward,  Baltimore,  Md.  A  total  of 
157  Franklin  compressors  have  been  sold  during  the  past  90  days, 
and  it  appears  that  the  pneumatic  tool  business  promises  well  for 
the  balance  of  the  year. 
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Iron  and  Steel. 

The  United  States  Steel  Corporation  is  at  present  running 
nearly  all  of  its  mills  and  is  planning  to  have  its  idle  mills  go  into 
operation  early  next  month. 

Billets  and  bars  are  so  scarce  in  the  Pittsburg  district  that 
independent  mills  have  asked  prices  from  Welsh  and  German  mills 
on  billets  and  bars  to  keep  the  sheet  and  tin  plate  mills  busy. 
Recent  orders  given  for  rails  within  four  weeks  have  amounted 
to  831,000  tons.  Only  a  small  percentage  of  this  amount  is  for  1905 
delivery.  The  New  York  Central  is  said  to  be  in  the  market  for 
150.000  tons.  Orders  given  were:  Pennsylvania,  179,450  tons, 
divided  as  follows:  United  States  Steel  Corporation.  90.750;  Cam- 
bria Steel  Co..  37.350  tons;  Maryland  Steel  Co..  37.350;  Republic- 
Iron  &  Steel  Co..  6,000  tons,  and  baikawanna  Steel  Co..  S.OOO  tons. 
Other  orders  were:  Harriman  Lines.  107,000;  Chicago  &  North- 
Western.  70.000  tons:  Chicago,  iSlilwaukee  &  St.  Paul,  55,000  tons; 
Burlington,  Atchison  and  Missouri  Pacific.  50,000  tons  each:  Read- 
ing and  Atlantic  Coast  Lines,  15.000  tons  each,  and  other  small 
orders  for  an  additional  30.000  tons.  The  aggregate  is  greatly  in 
excess  of  that  of  any  corresponding  period  in  the  past. 


PERSONAL. 


MEETINGS  AND  ANNOUNCEMENTS. 


(For  dates  of  conventions  and  regular  meetings  of  railroad  conventions  OMi 
engineering  societies,  see  advertising  page  24.) 

International   Railway  General   Foremen's  Association. 

This  is  a  new  association  which  was  formed  in  St.  Louis  the 
first  week  in  September.  It  was  founded  for  the  mutual  education 
of  railroad  mechanical  foremen,  with  the  object  of  bettering  rail- 
road mechanical  service.  It  is  patterned  on  the  lines  of  the  Master 
Mechanics'  Association.  Those  eligible  for  membership  are  super- 
intendents of  shops,  general  foremen,  roundhouse  foremen,  machine 
shop  foremen,  and  division  foremen  and  their  assistants.  No 
member  is  barred  from  his  privileges  as  such  when  promotion  or 
other  change  comes  to  him.  The  association  starts  out  with  230 
charter  members,  of  which  222  are  active,  seven  associate  and  one 
honorary.  The  officers  are:  President,  W.  H.  Graves  (C.  &  A.); 
First  Vice-President.  C.  A.  Swan.  jr.  ( C.  &  A.):  Second  Vice-Presi- 
dent E.  F.  Fay  (U.  P.);  Third  Vice-President.  L.  R.  Laizure  (Erie); 
Fourth  Vice-President,  W.  E.  Farrell  (Big  Four);  Secretary-Treas- 
urer, E.  C.  Cook  (Railway  Journal.  St.  Louis)  ;  Chairman  Execu- 
tive Committee.  F.  W.  Rh«ark  (Frisco).-  The  next  annual  meet- 
ing will  he  held  in  St.  Louis  beginning  May  S.  1906,  and  continuing 
until  all  business  is  transacted. 

Railway  Signal  Association. 
The  annual  meeting  of  the  Railway  Signal  Association  will 
be  held  at  Niagara  Falls,  N.  Y.,  October,  10,  11  and  12;  headquar- 
ters at  the  International  Hotel.  There  will  be  three  sessions  on 
the  10th,  two  on  the  11th  and  one  on  the  12th.  A  room  will  be 
assigned  for  the  display  of  exhibits,  and  it  can  be  occupied  by  any 
member  from  10  a.m.  the  10th  to  6  p.m.  the  12th.  At  this  meet- 
ing the  Secretary  will  show  samples  of  designs  for  a  permanent 
members'  badge.  The  following  preliminary  list  of  topics  has  Tieen 
issued: 

1.  The  word  "Function."  This  does  not  appear  to  be  satis- 
factory, and  it  is  proposed  to  make  an  effort  to  substitute  the  word 
"Unit"  for  "Function." 

2.  "What  is  the  best  method  for  adjustment  of  cost  of  main- 
tenance, operation  and  inspection  of  joint  interlocking  plants?". 

3.  Committee  No.  2.  Circuits  for  manual  block  signal  sys- 
tems;  report  and  recommendations. 

4.  Committee  No.  5,  Organization  of  Signal  Department;  an 
exhaustive  report  with  recommendations. 

5.  Report  of  Committee  No.  6,  "Cost." 

6.  Committee  No.  8,  "Standard  Specifications."  The  commit- 
tee submits  a  substitute  for  table  "R"  as  printed  in  the  1904  Pro- 
ceedings. Beginning  with  paragraph  60  the  specifications  will  be 
considered  for  final  adoption. 

7.  Committee  No.  12,  Signal  lamps.  This  committee  makes 
an  exhaustive  study  of  the  long-time  and  one-day  burners,  and  their 
relative  visibility.  .A  number  of  field  tests  under  varied  weather 
conditions  are  recorded  and   recommendations  are  offered. 

8.  Committee  No.  13.  Rubber  covered  insulated  wire;  pre- 
liminary report  and  recommendations. 

9.  Dr.  Charles  H.  Williams,  of  Boston,  will  present  a  paper, 
"Observation  on  Signal  Lenses." 

10.  Dr.  Wm.  Churchill,  of  Corning,  N.  Y.,  paper,  "The  Roundel 
Problem." 

11.  Mr.  E.  L.  Adams  ( L.  S.  &  M.  S.)  a  paper  on  "The  use  of 
storage  batteries  for  all-electric  and  other  signal  devices." 

12.  Dr.  N.  M.  Black,  of  Milwaukee,  Wis.,  presents  his  "Second 
report  of  comparative  tests  of  loundels  from  an  Ophthalmologist's 
standpoint." 

13.  Mr.  J.  A.  Peabody  (C.  &  N.-W.)  a  paper  on  "Cost  of  stop- 
ping trains  compared  with  the  co.st  of  maintenance,  operation  and 
inspection  of  interlocking  plants.  " 


— Mr.  J.  E.  Duval  has  resigned  as  Accident  Inspector  of  the 
Dominion  Railway  Commission  of  Canada.  He  has  been  appointed 
manager  of  the  recently  organized  Montreal  Car  Service  Bureau. 

— Mr.  S.  D.  McLeish.  who  was  recently  appointed  Assistant 
General  Passenger  Agent  of  the  Cleveland.  Cincinnati,  Chicago  & 
St.  Louis,  was  born  at  Evansville,  Ind..  in  1864.  He  began  his 
railroad  work  in  1882  in  the  Claim  department  of  the  Evansville 
&  Terre  Haute.  He  became  General  Passenger  Agent  of  that  road 
in  1889,  and  from  there  he  went  to  the  Peoria.  Decatur  &  Evansville. 

— Mr.  D.  Y.  Swaty.  who  has  been  appointed  Assistant  Chief 
Engineer  of  Maintenance  of  Way  of  the  Northwest  system  of  the 
Pennsylvania  Lines  West,  is  a  graduate  of  the  University  of  Wis- 
consin. He  began  railroad  work  in  August.  1899,  as  bridge  inspector. 
Later  he  was  draftsman  and  instrument  man  in  the  office  of  the 
Chief  Engineer  of  the  Pennsylvania  Lines  West.  On  January  1. 
1903.  he  was  appointed  Assistant  Chief  Engineer  of  Maintenance 
of  Way  on  the  Southwest  system,  and  on  the  first  of  the  present 
month  was  transferred  to  his  present  position  on  the  Northwest 
system. 

— Mr.  D.  ilacPherson.  who  has  been  appointed  Assistant  Chief 
Engineer  to  the  Commissioners  of  the  (Canadian)  Transcontinental 
Railway,  was  born  at  Bath.  Ont.,  in  1858.  He  graduated  from  the 
Royal  Military  College  at  Kingston,  Ont.,  in  1880,  beginning  rail- 
road service,  in  the  same  year,  as  rodman  on  the  Canada  Central. 
From  this  time  to  August,  1882,  he  went  through  the  various  grades 
in  a  field  engineering  corps  up  to  engineer  in  charge  of  a  section 
of  final  location  and  construction.  On  the  latter  date,  he  was  ap- 
pointed Assistant  Engineer  of  the  Eastern  division,  and  four 
years  later  Division  Engineer  or  Maintenance  of  Way,  which  posi- 
tion he  held  until  his  present  appointment. 

— Mr.  Frank  Lee,  who  has  been  appointed  Engineer  of  the 
Central  division  of  the  Canadian  Pacific,  is  a  graduate  of  the  Shef- 
field Scientific  School  of  Yale  University  in  the  class  of  1894. 
He  entered  railroad  service  that  year  as  rodman  and  draftsman 
on  the  Trinidad  Government  Railways.  From  May,  1896,  to  Septem- 
ber, 1901.  he  was  in  the  Engineering  department  of  the  Chicago  & 
North-Western.  He  was  then  appointed  Assistant  Signal  Engineer, 
and  in  November,  1902,  Signal  Engineer  of  the  Canadian  Pacific. 
In  January.  1904.  he  was  made  Assistant  Engineer  of  the  Western 
division,  and.  in  August  of  the  same  year.  Assistant  Engineer  of 
the  Western  lines,  remaining  in  that  office  until  appointed  to  his 
present  position. 

— Mr.  W.  P.  Appleyard,  Superintendent  of  Equipment  of  the 
Pullman  Co..  was  killed  in  Chicago  on  the  evening  of  September 
19  by  an  incoming  train  at  the  Sixty-third  street  station  of  the 
Illinois  Central.  Jlr.  Appleyard  was  49  years  old  and  was  one 
of  the  best  known  car  builders  in  the  country.  He  has  taken  a 
prominent  part  in  the  Master  Car  Builders'  Association,  being 
President  for  1904-1905,  and  has  served  on  many  important  com- 
mittees. He  was  a  valued  member  of  the  committee  which  super- 
vised the  1903  edition  of  the  Car  Builders'  Dictionary.  He  was 
educated  at  Notre  Dame  University  at  South  Bend.  Ind.,  studying 
engineering  and  architecture.  Two  years  after  graduating,  he 
went  into  business  with  his  father,  who  was  a  contractor  and  who 
built  the  State  House  at  Lansing.  Mich.  He  then  followed  his 
profession  as  an  engineer  and  architect  until  1888.  when  he  went 
to  the  Pullman  Co.  as  Mechanical  Inspector  and  later  as  Superin- 
tendent of  Repairs.  He  remained  with  the  Pullman  Co.  until  1893, 
when  he  went  to  the  New  Haven  road.  Here  he  was  put  in  charge 
of  the  car  shops  at  Boston  with  the  title  of  General  Foreman  of  ' 
the  Car  department  of  the  Old  Colony  system.  In  1895  he  was 
promoted  to  the  superintendency  of  the  Car  department  of  the 
whole  road  and  held  that  position,  with  the  title  of  JIaster  Car 
Builder,  until  February  1,  1904,  when  he  returned  to  the  Pullman 
Co..  being  put  in  charge  of  maintenance  of  equipment  at  the  Pull- 
man, Denver,  St.  Louis,  Wilmington  and  Buffalo  shops,  his  head- 
quarters being  in  the  Chicago  office. 


ELECTIONS  AND  APPOINTMENTS. 


Arkansas  Western. — W.  Coughlin  has  been  appointed  General  Man- 
ager; E.  E.  Smythe,  General  Freight  Agent,  and  S.  G.  Warner, 
General    Passenger  Agent  of  this  new   road. 

Atchison.  TopeTxa  it  Santa  Fe. — James  Kuru.  trainmaster  at  Pueblo, 
Colo.,  has  been  appointed  Division  Superintendent  with  head- 
quarters at  Wellington,  Kan.,  succeeding  L.  U.  Morris,  resigned. 

Atlanta  A  West  Point. — W.  E.  Knox,  hitherto  General  Agent  of  the 
Alabama  Mineral  division  at  Anniston.  Ala.,  has  been  appointed 
General  Freight  Agent  of  the  Atlanta  &  West  Point  and  the 
Western  of  Alabama  with  office  at  Montgomery,  Ala.,  suc- 
ceeding A.  R.  Smith,  recently  promoted. 
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Canadian  Pacific. — 0.  0.  Wintei-,  Division  Superintendent  at  Fort 
William,  Ont.,  has  resigned. 

Chicago  d-  Allun. — C.  A.  King,  First  Assistant  General  Freight 
Agent  at  Chicago,  has  been  appointed  General  Freight  Agent, 
succeeding  Frederick  Wann,  resigned.  R.  D.  Yoakum,  Assistant 
General  Freight  Agent  at  St.  Louis,  succeeds  Mr.  King.  C.  J. 
Chisam,  Assistant  General  Freight  Agent  at  Peoria,  111.,  suc- 
ceeds Mr.  Yoakum.  G.  W.  Quackenbush,  Assistant  General 
Freight   Agent   at    Chicago,   succeeds   Mr.   Chisam. 

G.  L.  McDonald  has  been  appointed  Signal  Engineer  with 
headquarters  at  Bloomington,  111. 

Chicago  Great  Western. — H.  W.  Church,  Engineer  of  the  Northwest 
division,  has  resigned.  E.  M.  Grime,  Division  Engineer  at 
Clarion,  Iowa,  succeeds  Mr.  Church,  with  headquarters  at  St. 
Paul. 

Chicago,  Rock  Island  il  Pacific. — M.  E.  Sebree,  Division  Superin- 
tendent at  Dalhart.  Tex.,  has  resigned.  C.  M.  Jones  succeeds 
Mr.   Sebree. 

G.  W.  Rourke.  hitherto  Superintendent  of  the  Fort  Worth 
&  Denver  City,  has  been  appointed  Superintendent  of  Terminals 
at  Kansas  City. 

J.  M.  Brown,  Division  Engineer  at  Cedar  Rapids,  Iowa, 
has  been  appointed  Engineer  of  the  Central  district,  with  oflBce 
at  Davenport,  Iowa.  G.  Davis,  Principal  Assistant  Engineer, 
with  office  at  Cedar  Rapids,  has  been  appointed  Engineer  of  the 
Northern    district,    remaining    at    his    former    headquarters. 

Columbia  Southern. — W.  W.  Cotton  has  been  appointed  General 
Attorney;  M.  J.  Buckley,  General  Superintendent;  J.  F.  Graham, 
Superintendent  of  Motive  Power;  G.  W.  Boschke,  Chief  Engi- 
neer; R.  Koehlei',  General  Purchasing  Agent;  R.  B.  Miller,  Gen- 
eral Freight  Agent,  and  A.  L.  Craig,  General  Passenger  Agent 
of  this  new  road.  * 

Evansville  cf-  Terre  Haute. — J.  0.  Crockett,  formerly  General  Super- 
intendent of  the  Southwestern  district  of  the  Chicago,  Rock 
Island  &  Pacific,  has  been  appointed  Superintendent  of  the 
Evansville  &  Terre  Haute,  the  Evansville  &  Indianapolis  and 
the  Evansville  Belt,  succeeding  J.  S.  Douglas,  resigned.  The 
position  of  Chief  Engineer  has  been  abolished  and  maintenance 
of  way  matters  will  be  handled  by  the  Superintendent. 

ifuthrie,  Fairinew  d-  Western. — George  Cowies  has  been  appointed 
Chief  Engineer,  and  William  C.  McKee,  Superintendent  of 
Bridges  and  Buildings  of  this,  new  road. 

Mexican  Central. — E.  R.  Walter  has  been  appointed  Superintendent 
of  the  Coahuila  &  Pacific  division.  Mr.  Walter  was  General 
Superintendent  of  the  Coahuila  &  Pacific  before  its  acquisition 
by  the  Mexican  Central. 

Mexican  National  Construction. — The  former  Board  of  Directors 
and  officers  have  resigned,  and  the  following  elections  have  been 
made:  A.  A.  Robinson,  President;  H.  R.  Nickerson,  Vice- 
President;  C.  A.  Browne,  Treasurer  and  Transfer  Agent;  James 
Piper,  Secretary;   and  Frank  M.  Souther,  Registrar. 

Midland  Valley. — J.  F.  Elder,  General  Manager,  has  been  appointed 
Traffic  Manager,  and  the  position  of  General  Manager  has  been 
abolished.  John  H.  Harris  has  been  appointed  General  Super- 
intendent in  charge  of  operation  and  maintenance. 

Missouri  Pacific. — H.  K.  Mudd,  General  Foreman  of  the  Wabash  at 
St.  Louis,  Mo.,  has  been  appointed  District  Master  Mechanic, 
with  headquarters  at  Little  Rock.  Ark. 

J.  H.  Abrams.  Superintendent  of  Terminals  at  Little  Rock, 
Ark.,  has  resigned. 

Oregon  Short  Line. — The  jurisdiction  of  T.  M.  Schumacher,  Traffic 
Manager,  has  been  extended  over  the  lines  of  the  Southern 
Pacific  east  of  and  including  Sparks,  Nev.,  and  the  lines  of  the 
Nevada  &  California. 

Panhandle  tf  Gulf. — Nicholas  J.  O'Brien  has  been  appointed  General 
Manager  with  headquarters  at  Sweetwater,  Tex.  This  road  is 
part  of  the  Kansas  City,  Mexico  &  Orient  and  has  just  been 
opened. 

Paris  tf-  Great  Northern. — E.  W.  Dickson  has  been  appointed  General 
Superintendent,  succeeding  C.  Griffith,  transferred. 

St.  Louis  Southwestern  of  Texas. — J.  W.  Flanagan,  General  Pas- 
senger Agent,  has  resigned.  J.  H.  Lehane,  General  Freight 
Agent,  will  resume  his  former  title  of  General  Freight  &  Pas- 
senger Agent. 

Savannah  cf  Statesboro. — See  Seaboard  Air  Line,  below. 

Seaboard  Air  Line. — H.  B.  Grimshaw,  hitherto  Superintendent  of 
the  Savannah  &  Statesboro,  has  been  appointed  Superintendent 
of  the  Fifth  division,  succeeding  Walter  Hale,  transferred. 

Southern  Pacific. — T.  H.  Goodman.  General  Passenger  Agent,  has 
resigned,  effective  September  30,  having  been  in  poor  health 
for  some  time. 


LOCOMOTIVE   BUILDING. 


The  Southern,  it  is  reported,  has  placed  orders  for  90  additional 
locomotives. 

The  Chicago.  Milwaukee  ct  St.  Paul  is  building  10  freight  loco- 
motives at  its  Milwaukee  shops. 

The  Central  New  England  has  ordered  15  locomotives  from 
the  American  Locomotive  Company. 

The  Philadelphia  it  Heading,  it  is  reported,  will  soon  build  ten 
freight  locomotives  at  its  own  shops. 

The  Duluth  d  Iron  Range,  and  the  Duluth,  Missabe  d  Northern 
are  reported  in  the  market  for  locomotives. 

The  Spokane  <t-  Inland  is  reported  to  have  ordered  six  electric 
locomotives  from  the  Westinghause  Electric  Company. 

The  Canadian  Pacific  denies  that  it  will  shortly  be  in  the  market 
for  locomotives,  as  reported  in  our  issue  of  September  15.  It  ex- 
pects to  order  a  number  of  locomotives  for  1906  delivery,  but  as 
yet  serious  consideration  has  not  been  given  to  the  matter. 

The  Isthmian  Canal  Commission,  as  reported  in  our  issue  of 
Sept.  1,  opened  bids  Sept.  19  on  120  mogul  locomotives.  One 
hundred  of  these  are  for  June,  1906,  delivery.  These  weigh  128,000 
lbs.,  with  100,000  lbs.  on  drivers;  cylinders,  19  in.  x  24  in.;  diam- 
eter of  drivers.  54  in.;  extended  wagon  top  boiler;  working  steam 
pressure,  180  lbs.;  tubes,  2  in.  in  diameter  and  11  ft.  long;  firebox, 
98  in.  X  34  in.;  tank  capacity,  4,000  gallons;  coal  capacity,  six  tons. 
The  remaining  20  engines  are  for  March,  1906,  delivery,  and  these 
each  weigh  about  140,000  lbs.,  with  120,000  lbs.  on  drivers;  cylin- 
ders. 20  in.  x  26  in.;  diameter  of  drivers,  63  in.;  extended  wagon 
top  boilers;  working  steam  pressure,  180  lbs.;  tubes,  2  in.  in  diam- 
eter by  12  ft.  3  in.  long;  firebox,  108  in.  by  40  in.;  tank  capacity, 
4,000  gallons;  coal  capacity,  six  tons. 

The  Union  Pacific  and  tlie  Southern  Pacific,  as  reported  in  our 
issue  of  August  25,  have  ordered  72  simple  consolidation  (2-8-0) 
locomotives,  23  simple  Atlantic  (4-4-2)  locomotives,  10  simple  Pacific 
(4-6-2)  locomotives,  and  35  simple  switching  (0-6-0)  locomotives 
from  the  Baldwin  Locomotive  Works,  delivery  beginning  in  Novem- 
ber. The  consolidation  locomotives  will  weigh  208,000  lbs.,  with 
187,000  lbs.  on  the  drivers;  cylinders,  22  in.  x  30  in.;  diameter  of 
drivers,  57  in.;  straight  boiler,  with  a  working  steam  pressure  of 
200  lbs.;  heating  surface,  3,403  sq.  ft.;  413  tubes,  2  in.  in  diameter 
and  15  ft.  long;  firebox.  108  In.  x  66  in.;  grate  area,  49.5  sq.  ft.; 
tank  capacity,  7,000  gallons;  coal  capacity,  14  tons,  and  oil  capacity, 
2,940  gallons.  The  Atlantic  type  locomotives  will  weigh  196,000 
lbs.,  with  105,000  lbs.  on  the  drivers;  cylinders,  20  in.  x  28  in.; 
diameter  of  drivers,  81  in.;  straight  boiler,  with  a  working  steam 
pressure  of  200  lbs.;  heating  surface,  2,649  sq.  ft.;  297  tubes,  2  in. 
in  diameter  and  16  ft.  long;  firebox,  108  in.  x  66  in.;  grate  area, 
49.5  sq.  ft.;  tank  capacity,  9.000  gallons;  coal  capacity,  10  tons, 
and  oil  capacity,  2,835  gallons.  The  Pacific  type  locomotives  will 
weigh  222,000  lbs.,  with  141,000  lbs.  on  the  drivers;  cylinders,  22 
in.  X  28  in.;  diameter  of  drivers,  77  in.;  straight  boiler,  with  a 
working  steam  pressure  of  200  lbs.;  heating  surface,  3,048  sq.  ft.; 
245  tubes,  2%  in.  in  diameter  and  20  ft.  long;  firebox,  108  in.  x 
66  in.;  grate  area,  49.5  sq.  ft.;^tank  capacity.  9,000  gallons;  coal 
capacity,  10  tons,  and  oil  capacity.  2,835  gallons.  The  switching 
locomotives  will  weigh  140.000  lbs.;  cylinders.  19  in.  x  26  in.; 
diameter  of  drivers,  51  in.;  straight  boiler,  with  a  working  steam 
pressure  of  175  lbs.;  heating  surface,  1,557  sq.  ft.;  237  tubes,  2  in. 
in  diameter  and  11  ft.  6  in.  long;  firebox,  108  in.  x  40%  in.;  grate 
area,  30.2  sq.  ft.;  tank  capacity.  4,000  gallons;  coal  capacity,  six 
tons,  and  oil  capacity,  1,020  gallons.  The  special  equipment  for  all 
will  include:  Gollmar  bell  ringers,  Damascus  brake-beams,  Sar- 
gent Diamond  "S"  brake-shoes.  Climax  couplers,  Handlan-Buck  head- 
lights, Monitor_ injectors,  \j.  S.  piston  and  valve  rod  packings,  Crosby 
safety  valves,  Maryland  sanding  devices,  Nathan  sight-feed  lubri- 
cators. Railway  Steel  Spring  Co.'s  springs,  Ashcrgft  steam  gages. 
Consolidated  steam  heat  equipment  for  Atlantic  and  Pacific  type 
locomotives.  Standard  driving,  truck  and  tender  wheel  tires  and 
cast-steel  wheel  centers. 


CAR  BUILDING. 


The  Seaboard  Air  Line  is  reported  in  the  market  for  15  pas- 
senger cars. 

The  Mexican  International,  it  is  reported,  will  build  175  cars  at 
its  own  shops. 

The  Chicago  Electric  Traction  Company  is  in  the  market  for 
ten  double  truck  cars. 

The  Evansi'ille  &  Mt.  Vernon.  Traction  Company,  it  is  reported, 
is  in  the  market  for  cars. 

O'Gara,  King  d-  Company.  Cnicago,  are  considering  the  purchase 
of  500  or  more  coal  cars. 
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The  Chicago,  Burlington  <C  Quincy  has  ordered  two  dining  cars 
from  the  Pullman  Company. 

The  South  Side  Elevated,  Chicago,  has  ordered  30  cars  from  the 
American  Car  &  Foundry  Company. 

The  Toledo,  Ayin  Arhor  <&  Detroit  has  ordered  10  cars  from  the 
Niles  Car  &  Manufacturing  Company. 

The  Erie  has  ordered  1,000  steel  hopper  cars  of  100,000  lbs. 
capacity  from  the  Pressed  Steel  Car  Co. 

The  Duliith  d  Iron  Range  and  the  Diiluth.  ilissalie  <£  Northern 
are  in  the  market  for  1,500  freight  cars. 

The  Central  of  Georgia  has  ordered  50  ballast  cars  from  the 
Rodger  Ballast  Car  Co.  for  October  delivery. 

The  Kansas  City  Southern  has  ordered  100  stock  cars  of  60,000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co. 

The  Philadelphia  d-  Reading,  it  is  reported,  has  ordered  1,000 
cars  of  100,000  lbs.  capacity  from  the  Standard  Steel  Car  Co. 

The  Neic  York.  Xew  Haven  d  Hartford  is  having  two  all-steel 
mail  and  express  cars  built  by  the  Standard  Steel  Car  Co. 

The  Chicago  d  Alton  Is  in  the  market  for  four  baggage,  three 
passenger  and  baggage,  and  three  passenger  and  mail  cars. 

The  Chicago,  Lake  Shore  d  Eastern  is  in  the  market  for  1,000 
gondola  and  box  cars  of  100,000  lbs.  capacity  with  steel  under- 
frames. 

The  Salem,  Falls  City  d  Western  has  purchased  three  41-ft. 
second-hand  flat  cars  of  60,000  lbs.'  capacity  from  the  Interstate  Car 
Co.,  of  Indianapolis,  Ind. 

The  Central  of  New  Jersey,  as  reported  in  our  issue  of  Septem- 
ber 1,  has  ordered  50  all-steel  ore  cars  of  80,000  lbs.  capacity  from 
the  Pressed  Steel  Car  Co. 

The  Erie,  as  reported  in  our  issue  of  August  25,  is  reported  to 
have  ordered  500  box  cars  from  Barney  &  Smith,  and  1,500  box  cars 
from  the  Standard  Steel  Car  Co. 

The  Souther ji  has  ordered  three  steel  passenger  cars  from  the 
Pressed  Steel  Car  Company,  and  is  reported  as  being  in  the  market 
for  10  mail  baggage  and  express  cars. 

The  Kansas  City  Southern,  as  reported  in  our  issue  of  Sept. 
8,  has  ordered  five  chair  cars  and  two  combination  passenger  and 
mail  cars  from  the  American  Car  &  Foundry  Company. 

The  Chicago,  Burlington  d  Quincy  is  asking  bids  on  2,000  box 
cars  of  80,000  lbs.  capacity.  These  box  cars  will  be  40  ft.  long. 
8  ft  6  in.  wide  and  8  ft.  high,  all  inside  measurements. 

The  Philadelphia  Rapid  Transit  Company  has  ordered  40  steel 
passenger  cars  from  the  Pressed  Steel  Car  Co.  The  cars  will  be 
built  at  the  company's  new  passenger  car  department  at  Pittsburg. 

The  Southern  Pacific,  as  reported  in  our  issue  of  September  15. 
has  ordered  15  passenger  cars  from  the  Pullman  Co.  The  order  con- 
sists of  four  baggage  cars,  four  observation  cars  and  seven  dining 
cars. 

The  Peet  Brothers  Manufacturing  Company,  Kansas  City,  has 
ordered  eight  steel  tank  cars  of  80,000  lbs.  capacity,  and  three  steel 
tank  cars  of  100,000  lbs.  capacity  from  the  Bettendorf  Axle  Com- 
pany. 

The  Grand  Trunk  has  ordered  17  standard  first  class  coaches 
and  eight  standard  smoking  cars  from  the  Canada  Car  Company, 
and  is  building  three  standard  cafe  parlor  cars  and  four  standard 
baggage  cars  at  its  Montreal  shops. 

The  Southern,  as  reported  in  our  issue  of  Sept.  1.  has  ordered 
750  flat  and  750  gondola  cars  of  100,000  lbs.  capacity  from  the  .Amer- 
ican Car  &  Foundry  Company,  and  300  Hart  convertible  cars  and 
six  distributing  cars  from  the  Rodger  Ballast  Car  Company. 

The  Granite  City,  Alton  d  Eastern  has  ordered  25  all-steel  tank 
cars  of  7,500  gallons  capacity  from  the  Bettendorf  Axle  Co.  for 
January,  1906,  delivery.  The  inside  dimensions  of  the  tanks  are 
27  ft.  long  X  84  in.  in  diameter.  The  cars  will  have  steel  under- 
frames  and  the  special  equipment  includes:  Bettendorf  axles  and 
bolsters.  Monarch  brake-beams,  Walsh's  brake-shoes,  Westinghouse 
brakes,  Ajax  plastic  bronze  brasses.  Tower  couplers,  Cardwell  draft 
rigging,  Harrison  dust  guards.  Bettendorf  boxes.  Union  Spring  & 
Manufacturing  Co.'s  springs  and  Bettendorf  trucks.  It  was  pre- 
viously reported  in  our  issue  of  September  1  that  the  St.  Louis 
Syrup  &  Preserving  Co.,  Granite  City,  111.,  were  in  the  market  for 
the  above  cars. 

The  Duluth,  South  Shore  d  Atlantic  has  ordered  200  box  cars 
of  60,000  lbs.  capacity,  as  reported  in  our  issue  of  Sept.  15,  and 
100  flat  cars  of  60,000  lbs.  capacity  from  the  American  Car  & 
Foundry  Co.,  for  November  delivery.  The  box  cars  will  be  36  ft. 
long,  8  ft  6  in.  wide  and  8  ft.  high,  all  inside  measurements.  The 
flat  cars  will  be   40   ft.   long  and   8   ft.  9   in.   wide,  over  all.     The 


special  equipment  for  both  will  include:  Common  Sense  bolsters. 
Chicago  Railway  Equipment  Co.'s  brake-beams,  Congdon  brake- 
shoes,  Westinghouse  automatic  air-brakes,  Fulton  Brass  Manufac- 
turing Co.'s  brasses,  Trojan  couplers,  Gould  draft  rigging,  Harrison 
dust  guards,  Symington  journal  boxes,  Chicago  metal  roofs,  Rail- 
way Steel  Spring  Co.'s  springs.  Diamond  trucks,  and  American  Car 
&  Foundry  Co.'s  wheels. 

The  Central  of  Georgia,  as  reported  in  our  issue  of  September 
15,  has  ordered  500  steel  hopper  coal  cars  of  100.000  lbs.  capacity 
from  the  Pressed  Steel  Car  Co.,  for  February,  1906,  delivery;  450 
ventilated  box  cars  of  60,000  lbs.  capacity  from  the  South  Atlantic 
Car  &  Manufacturing  Co.,  for  delivery  within  90  days,  and  400 
flat  cars  of  60,000  lbs.  capacity  from  the  Pullman  Co..  for  Jan- 
uary, 1906,  delivery.  The  coal  cars  will  be  30  ft.  long  and  9  ft. 
6  in.  wide,  inside  measurements.  The  box  cars  will  weigh  about 
35,000  lbs.,  and  measure  36  ft.  long,  8  ft.  6  in.  wide  and  S  ft.  high, 
inside  measurements.  The  flat  cars  will  be  40  ft.  long  and  9  ft. 
wide,  over  all.  The  special  equipment  for  all  will  include:  Sim- 
plex bolsters  and  brake-beams,  Lappin  or  Herron  brake-shoes,  West- 
inghouse air-brakes,  Ajax  brasses.  Tower  couplers.  Dunham  door 
fastenings  for  coal  cars  and  Jones  door  fastenings  for  box  cars. 
Miner  tandem  draft  rigging  for  coal  and  flat  cars.  Butler  tandem 
draft  rigging  and  Symington  dust  guards  for  box  cars,  McCord 
journal  boxes  for  coal  and  flat  cars,  Symington  journal  boxes  for 
box  cars.  Sherwin-Williams  or  Lowe  Bros.'  paint  for  box  and  flat 
cai-s.  Murphy  improved  Winslow  roofs  for  box  cars.  Railway  Steel 
Spring  Co.'s  springs,  arch-bar  trucks  and  M.  C.  B.  cast-iron  wheels. 


BRIDGE  BUILDING. 


AuR0K.\,  III. — Plans  are  being  made  by  M.  J.  Tarbell,  Engi- 
neer, for  two  concrete  steel  bridges  to  cost  about  $50,000. 

BE.\rFOKT,  N.  C. — A  contract  has  been  given  to  the  General 
Construction  &  Engineering  Co..  of  New  York,  for  building  the  sub- 
structure and  the  superstructure  of  a  trestle  bridge  with  two  steel 
draws  8.500  ft.  long  for  the  Atlantic  &  North  Carolina  Railroad  at 
a  cost  of  $200,000  over  the  Newport  river  connecting  Beaufort  with- 
Morehead  City,  N.  C. 

Bloomfield.  Ixd. — The  Indianapolis  Southern  on  its  new  Indian- 
apolis line  near  this  place  will  build  a  viaduct  2.800  ft.  long  and 
(at  the  highest  point)   175  ft  hig^. 

Chattanooga,  Tenn. — Plans  are  being  made  for  a  bridge  to  be 
built  over  the  Belt  Line  tracks  at  Eleventh  street,  for  which  an 
appropriation  of  $12,000  has  been  made. 

CiNcixx.\Ti,  Ohio. — Three  ordinances  have  been  passed  by  the 
City  Council  looking  to  the  abolition  of  all  grade  crossings  within 
the  city  limits  by  the  building  of  viaducts  or  subways.  On  the  Cin- 
cinnati, Hamilton  &  Dayton  there  are  35;  on  the  Baltimore  &  Ohio 
18,  and  on  the  Big  Four  11. 

Fixdlat,  Ohio. — Hancock  County  Commissioners  have  under 
consideration  the  question  of  building  a  steel  bridge  at  Mt.  Blanch- 
ard  to  cost  about  $10,000.     J.  O.  Sutton  is  County  Engineer. 

London,  Ont. — The  Southwestern  Traction  Co.  will  build  a  steel 
bridge  east  of  Richmond  street  at  a  cost  of  about  $18,000. 

Manitowoc,  Wis. — The  present  bridge  over  the  river  at  Tenth 
street  will  be  repaired  at  a  cost  of  $15,000  or  a  new  structure  will 
be  built  at  a  cost  of  $60,000. 

Ottawa,  Ont. — The  Dominion  Minister  of  Public  Works  has 
directed  the  Chief  Engineer  of  the  department  to  report  on  the 
cost  of  building  a  tunnel  under  Northumberland  straits  to  connect 
Prince  Edward  Island  and  New  Brunswick. 

PiEKRE.  S.  Dak. — Work  will  soon  be  commenced,  it  is  said,  on 
a  new  bridge  over  the  Missouri  River  at  this  place  by  the  Chicago- 
&  North-Western. 

Purcell.  Ind.  T. — Plans  have  been  made  and  funds  have  been 
subscribed  to  build  a  bridge  between  this  place  and  Lexington,  at 
a  cost  of  $30,000.     J.  W.  Hooker,  is  interested. 

R.\.ciNE.  Wis. — The  City  Council  is  having  plans  made  for  build- 
ing a  bridge  over  Root  river  240  ft.  long,  with  a  double  draw  at 
the  foot  of  Main  street. 

REDBLrTF,  C.AL. — The  Board  of  Supervisors  has  under  considera- 
tion the  question  of  building  a  bridge  over  the  Sacramento  river  at 
Tehama  to  cost  about  $50,000. 

Rensselaer.  Ind. — The  Board  of  Commissioners  of  Jasper 
County  will  receive  bids  October  2  for  building  a  steel  bridge  40  ft. 
long  with  a  16-ft.  roadway  in  Jordan  township.  James  M.  Leather- 
man  is  County  Auditor. 

Richmond.  Ind. — The  Pennsylvania  has  agreed  to  pay  60  per 
cent,  of  the  cost  of  building  a  viaduct  in  West  Richmond  so  that  a 
new  city  street  may  pass  beneath  its  tracks.  The  city  is  to  pay  the 
remainder. 
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RAILROAD   CONSTRUCTION. 

New  Incorporations,  Surveys,  Etc. 
C.^XADiAX  P.\('ii-ic. — This  comiiauy  lias  given  several  aiidiiional 
contracts  for  double  tracking  its  road  between  Winnipeg  and  Fort 
William.  Foley  Brothers  &  Larsen  have  the  contract  to  pierce  a  400- 
ft.  tunnel  through  solid  rock;  Fred  Peterson  &  Co.  have  been  given  a 
contract  for  building  the  line  from  Ostersund  to  Busteed,  and  Hoag- 
land  &  Sharpe  have  the  contract  to  change  the  line  at  Eagle  River 
for  a  distance  of  four  miles. 

Chic.vco  &  Alton. — Announcement  has  been  made  that  this 
company  has  bought  the  Peoria  &  Pekin  Terminal  Railway,  which 
operates  10  miles  of  railroad  from  Peoria.  111.,  south  to  Pekin,  and 
1.5  miles  from  the  latter  place  to  Crescent;  also  leases  the  Peoria 
Terminal  Railroad  from  Iowa  Junction  to  Eaton  street,  Peoria,  nine 
miles;  has  trackage 'rights  over  the  Central  Railroad  of  Peoria 
from  the  city  limits  to  the  center  of  the  city  of  Peoria,  five  miles, 
giving  a  total  of  25.5  miles,  of  which  nine  miles  are  double  track. 
The  road  uses  steam  locomotives  for  freight  and  through  pas- 
senger service,  the  Chicago  &  Alton  and  other  roads  entering 
Peoria  over  its  tracks,  and  also  has  considerable  electrical  equip- 
ment which  is  used  for  local  passenger  traffic.  This  purchase  gives 
the  Alton  valuable  terminals  at  Peoria.  The  Alton  will,  it  is  said, 
build  a  line  from  Washington,  111.,  southwest  to  Grove,  where  con- 
nection will  be  made  with  its  southern  line,  a  distance  of  about 
15  miles. 

Cle\-eland,  Cincixxati,  Chicago  &  St.  Lons. — Bids  are  wanted 
September  28  for  grade  reduction  work  on  the  St.  Louis  division 
of  this  road  from  Carbon,  111.,  east  to  Coal  Bluff,  a  distance  of  about 
five  miles.  The  work  includes  the  excavation  of  500,000  cu.  yds. 
of  earth.  W.  M.  Duane  is  Superintendent  of  Construction,  Cin- 
cinnati, Ohio. 

Cordova  &  Hiatusco. — Grading  work  on  this  road  has  been  in 
progress  for  some  time.  It  is  a  narrow-gage  line  that  extends 
north  from  Cordova,  State  of  Vera  Cruz,  through  the  coffee-growing 
district  of  the  State.  It  will  be  about  75  miles  long.  One  of  the 
bridges  which  is  being  built  over  an  arroyo  on  this  road  will  be 
213  ft.  above  high-water  mark.     This  bridge  will  be  408  ft.  long. 

Dexm^r,  Kansas  &  Gulf  Railway. — An  officer  writes  that  this 
road,  which  was  recently  incorporated  in  Kansas,  will  build  about 
300  miles  of  main  line  with  branches  in  that'  state,  connecting  with 
the  Denver,  Enid  &  Gulf.     (August  25,  p.  62.) 

Dexvek,  Nortiiwesterx  &  Pacific. — This  company  has  recently 
opened  its  extension  to  Hot  Sulphur  Springs,  in  Grand  County, 
Colo.     (See  Construction  Record.) 

DuLUTH,  South  Shore  &  Atlaxtic. — This  company  is  planning 
to  extend  its  Mineral  Range  line  northeast  to  Keweenaw  Point,  a 
distance  of  about  30  miles. 

Galve.stox.  Haerisbubo  &  Sax-  Axtoxio  (  S.  P.). — An  officer 
writes  confirming  the  report  that  a  contract  has  been  let  to  W.  O. 
Robertson,  of  San  Antonio,  Tex.,  for  building  the  proposed  extension 
from  Stockdale,  in  Wilson  County,  Tex.,  southeast  through  Smiley, 
in  Gonzales  County,  to  Cuero,  in  De  Witt  County,  a  distance  of  47 
miles.  Grading  has  been  commenced.  The  maximum  grades  will 
be  1  per  cent.,  and  maximum  curves  4  degrees;  there  will  be  two 
steel  bridges,  one  of  150  ft.  and  the  other  of  190  ft.  (See  Southern 
Pacific.  September  15,  p.  88.) 

Galvestox"  Terminal  Compaxt. — Under  this  name  a  company 
has  been  organized  in  Texas  to  build  a  terminal  railroad  for  the  St. 
Louis  &  San  Francisco  in  Galveston,  from  the  eastern  shore  of  Gal- 
veston Bay  over  the  island  to  the  western  limits  of  the  city.  The 
incorporators  include:  S.  Lazarus,  of  St.  Louis.  Mo.;  M.  Marx.  B. 
Adone.  I.  H.  Kempner,  Abe  Blum.  E.  R.  Chessbrough,  R.  Markwell. 
John  Sealy,  Charles  Fowler  and  Leon  Blum,  all  of  Galveston. 

Gulf.  Saxta  Fe  &  Nokthwesterx. — This  company  has  been  or- 
ganized in  Texas  with  a  capital  of  $475,000.  as  a  part  of  the  Santa 
Fe  system,  to  build  a  railroad  from  Brownwood  to  Texico.  a  dis- 
tance of  350  miles,  and  a  branch  from  Lubbock  County  to  Canyon, 
Tex.,  125  miles.  The  board  of  directors  include:  E.  P.  Ripley,  of 
Chicago.  President  of  the  Atchison.  Topeka  &  Santa  Fe:  J.  E. 
Hurley,  of  Topeka.  Kan..  General  Manager  of  the  same  road:  and 
Avery  Turner,  D.  A.  Sweet,  J.  C.  Paul  and  others,  of  Amarillo.  Tex. 

JoHxsox  City  Southerx  (  Southerx  ) . — A  contract  has  been 
given  by  this  company  to  W.  J.  Oliver,  of  Knoxville,  Tenn.,  to  build 
its  road.  The  proposed  route  is  from  Marion,  N.  C,  to  Johnson 
City,  a  distance  of  about  80  miles.  The  work  will  be  heavy,  as  the 
road  passes  through  the  Blueridge  Mountains.  It  will  reach  valua- 
ble coal  fields  in  Virginia.     (June  30,  p.  215.) 

JoNESBORO,  Lake  Citt  &  Ea.stebn. — This  company,  operating  55 
miles  of  road  in  Arkansas,  has  filed  an  amendment  to  its  charter 
increasing  its  capital  from  $225,000  to  $525,000.  The  increase  is 
made  for  the  purpose  of  building  a  branch  line. from  Dell,  Mississ- 


ippi County,  Ark.,  south  through  Luxora  and  Osceola,  a  distance  of 
20  miles,  at  an  estimated  cost  of  $300,000. 

.MiDr.Axi)  Valley. — Train  service  has  been  opened  on  this  road 
from  Skiatook,  Ind.  T.,  northwest  to  Pawhuska,  34  miles,  complet- 
ing the  line  from  Fort  Smith,  Ark.,  to  Pawhuska.  The  road 
will  eventually  be  continued  northwest  to  Arkansas  City,  Kan., 
(i2  miles  from  Pawhuska. 

Missouri  Pacific. — See  St.  Louis,  Iron  Mountain  &  Southern 
below. 

MoBiui,  Jacksox  &  Kansas  City. — On  September  5,  this  road 
was  opened  from  Newton,  Miss.,  north  to  Middletown,  Tenn.,  com- 
pleting a  through  line  from  Mobile  to  Middletown,  a  distance  of 
3b (  miles.  The  construction  work  was  completed  at  the  Pearl  river 
bridge,  in  Neshoba  County,  a  structure  1,237  ft.  long  with  approaches 
from  the  north  by  two  trestles  of  947  and  960  ft.  each.  The  road 
will  eventually  be  extended  north  to  Jaqkson,  Tenn.,  41  miles  be- 
yond  Middletown. 

New  York,  New  Haven  &  Hartfoku. — Plans  are  being  made  by 
this  company  for  a  tunnel  4,700  ft.  long  at  Pequabuck  in  Litchfield 
County,  Connecticut,  on  the  Highland  division  which  will  cost 
approximately  $1,000,000. 

Oklaiiom.n.  &  Texas. — Arrangements  have  been  made  by  this 
company  to  secure  money,  and  contracts  for  building  the  road,  it  is 
said,  will  be  let  by  the  first  of  next  month.  The  proposed  route 
is  from  Oklahoma  City,  Okla.  T.,  to  Wichita  Falls,  Tex.,  a  distance 
of  approximately  200  miles.      (April  7,  p.  110.) 

Pennstlvaxia. — An  ordinance  will  be  introduceu  in  the  Phila- 
delphia City  Council  to  grant  the  Pennsylvania  Railroad  a  right 
of  way  for  a  low-grade  freight  line  within  the  city  limits.  The 
proposed  route  starts  at  the  intersection  of  56th  street  and  the 
main  line,  and  runs  west  under  62d  street  and  Lancaster  avenue, 
paralleling  Malvern  avenue;  thence  under  63d  street.  Gross  street, 
64th  street  and  66th  street  to  a  point  west  of  the  east-bound  thor- 
oughfare. Thence  it  will  curve  to  the  north,  passing  over  68th 
and  69th  streets;  thence  southward,  crossing  over  73d  and  under 
Haverford  avenue,  Westminster  street.  Vine  street,  over  Race, 
Arch  and  Ashhurst  streets  to  the  city  line  at  Cobb's  Creek,  between 
Coleman  avenue  and  Woodbine  street.  The  ordinance  provides  that 
no  street  shall  be  crossed  at  grade,  and  that  a  tunnel  shall  be  built 
from  Lancaster  avenue  to  Gross  street.  Work  will  be  commenced 
by  the  railroad  as  soon  as  Councils  approve  the  ordinance. 

Philadelphia  &  Readixg. — This  company  has  prepared  plans 
to  make  a  tunnel  through  Brood  Mountain  near  Pottsville,  Pa.,  and 
surveys  are  being  made.  The  project  has  been  under  consideration 
for  a  number  of  years.  The  tunnel,  if  built,  will  be  eight  miles 
long  and  cost  about  $7,000,000. 

Work  has  been  begun  by  this  company  on  the  subway  to  be 
built  under  the  tracks  at  Rutherford  station  and  one  between  Ruth- 
erford and  Boyd  stations.  The  company  is  gradually  abolishing 
grade  crossings  and  building  subways  on  its  line  entering  Harrls- 
burg.  Pa.  Work  will  be  commenced  shortly  by  the  Central  Pennsyl- 
vania Traction  Co.  on  a  subway  to  pass  under  the  Reading  tracks 
at  Paxtang  avenue,  Paxtang,  and  work  is  now  in  progress  building 
a  subway  under  the  Reading  tracks  near  Beaver  station. 

Puyallup  Valley-  Tractiox. — An  officer  writes  that  contracts 
will  be  let  about  October  1  for  tke  grading  and  bridge  work  on  its 
proposed  road  from  Tacoma,  Wash.,  east  to  Puyallup,  a  distance  of 
9  miles.  The  character  of  the  work  will  be  light,  as  there  are  no 
cuts  and  only  a  few  slight  fills.  The  maximum  grade  in  Tacoma 
will  be  7^2  per  cent.,  and  on  the  balance  of  the  road,  .2  per  cent. 
In  both  cities  there  will  be  curves  of  50-ft.  radius,  but  outside  of  the 
city,  8  degrees  will  be  the  sharpest.  The  total  curvature  between 
the  two  cities  will  be  88  degrees.  There  will  be  three  bridges  of 
120,  220  and  240  ft.,  respectively,  and  about  1,550  ft.  of  trestle  at 
bridge  approaches.  Fred  J.  Chamberlain,  of  Puyallup,  is  President, 
and  L.  A.  Nicholson,  Chief  Engineer,  Tacoma,  Wash. 

St.  Louis,  Ibox  Mountain  &  Southerx-  (M.  P.). — This  company 
has  completed  five  miles  of  its  northwestern-southern  cut-off  from 
Guerdon  to  Greenwood.  Ark.  The  present  contract  provides  only  for 
an  extension  to  a  point  40  miles  north  of  Guerdon,  but  the  road 
will  eventually  be  extended.  A  contract  will  shortly  be  let  for  ex- 
tending the  line  northwest  to  Greenwood,  where  the  branch  to  Fort 
Smim  is  already  in  operation. 

St.  Louis.  Rocky'  Mountain'  &  Pacu'ic. — A  contract  has  been 
given  by  this  company  to  the  Utah  Construction  Co.  for  building 
the  first  120  miles  of  its  i<roposed  road  from  Des  Moines.  N.  Mex.. 
on  the  Colorado  &  Southern,  to  the  Elizabethtown  and  Baldy  mining 
districts.  The  new  road  will  furnish  an  outlet  to  Texas  and  the 
east  for  the  company's  coal  mines  in  the  Raton  district,  and  also 
open  up  a  coal  mining  region  at  the  eastern  base  of  the  Rocky  Moun- 
tains. The  maximum  grades  will  be  1  per  cent.,  and  the  maximum 
curves  8  degrees,  except  in  the  Cimarron  Canyon,  where  higher 
grades  and  sharper  grades  will  be  necessary.  A  contract  has  already 
been  given  to  the  Colorado  Fuel  &  Iron  Co.  for  rails,  and  it  is  ex- 
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pecteri  ot  have  the  road  in  operation  to  Moreno  Valley  next  year 
Henry  Koehler,  Jr.,  of  St.  Louis,  Mo.,  is  president.     tJuly  21,  p.  23.) 

S.4.\  Saba  &  Colorado  Vm-ley.— An  officer  writes  that  surveys 
are  being  made  by  this  company  for  building  its  proposed  railroad 
from  Lometa.  Tex.,  on  the  Gulf,  Colorado  &  Santa  Fe,  west  to  San 
Saba,  a  distance  of  22  miles.  There  will  be  one  steel  bridge  over 
tJie  Colorado  river  about  150  ft.  long.  The  company  will  use  steam 
locomotives  for  freight  trains  and  gasolene  motor  cars  for  passen- 
gers.    Orton  G.  Campbell,  of  Dallas,  Tex.,  is  interested. 

SovTH  &  Western.— The  Supreme  Court  of  Virginia  has  just 
handed  down  a  decision  sustaining  the  charter  of  this  company, 
and  it  is  said  that  the  company  will  now  begin  building  its  pro- 
posed line  through  Guest  River  Valley  from  Clinchport,  Va.,  to 
Toms  Creek.  15  miles,  penetrating  rich  coal  fields.     (April  7,  p.  111.) 

Active  work  has  been  started  in  the  digging  of  the  tunnel 
through  Clinch  Mountain  near  Speers  Ferry,  Va.,  by  this  com- 
pany. The  contractors,  Messrs.  Walton  of  Knoxville,  have  bound 
themselves  to  complete  the  work  within  18  months. 

SovTHERN.— See  Johnson  City  Southern  above. 

This  company  is  making  surveys  to  locate  a  line  around  Lynch- 
Ijurg,  Va.  Tne  new  line  will  be  used  by  freight  trains  to  avoid 
entering  the  city  over  the  heavy  grades.  Two  routes  are  heing 
surveyed,  one  above  and  one  below  the  city,  and  it  is  said  that  con- 
struction work  will  be  begun  soon. 

Southern  Pacific. — See  Galveston.  Harrisburg  &  San  Antonio 
above. 

Wichita  Valley.— A  contract,  it  is  said,  has  been  given  by  this 
company  to  huild  about  60  miles  of  its  proposed  extension  from 
Seymour  in  Baylor  County,  Texas. 

RAILROAD  CORPORATION  NEWS. 


Baltimore  &  Ohio. — The  New  iork  Stock  Exchange  has  listed  $2,- 
OOO.OoO  additional  Pittsburg,  Lake  Erie  &  West  Virginia  system 
refunding  mortgage  4  per  cent,  bonds  of  1941.  making  the  total 
amount  listed  to  date.  $31,347,000.  Of  these  $2,000,000  bonds. 
$1,623,000  were  issued  to  retire  underlying  bonds  and  the  re- 
making the  total  amount  listed,  $37,350,000. 

Central  of  New  England. — The  annual  report  for  the  year  ending 
June  30,  shows  a  deficit  of  $86,491.  an  increase  of  $67,268,  as 
compared  with  the  previous  year.  The  gross  earnings  were 
?973,422.  an  increase  of  $125,671  over  last  year;  but  there  was  a 
great  increase  in  operating  expenses. 

Chicago  &  Alton. — The  New  York  Stock  Exchange  has  been  asked 
to  list  $5,362,000  additional  3  per  cent.  50-year  bonds  of  1929. 
making  the  total  amount  listed.  $37,350,000. 

Chicago  Terminal  Transfer.— The  annual  report  for  the  year  ended 
June  30  shows  a  deficit  of  $169,045,  a  decrease  of  $32,896,  as 
compared  with  the  preceding  year.  The  gross  earnings  were 
$872,524,  and  other  income.  $667',5S9.  Expenses  were  $963,859, 
and  taxes  and  interest.  $745,300,  bringing  the  total  expenses  up 
to  $1,709,159.  The  total  capital  stock  of  the  'company  is  $30,- 
000.000,  and  the  funded  debt  is  $16,239,000. 

Kansas  City,  Mexico  &  Orient.— This  road  will  receive  the  second 
instalment  of  subsidy  from  the  Mexican  Government,  amount- 
ing to  $1,200,000  Mexican  money,  as  soon  as  the  Mountain  di- 
vision from  Minaca  southwest  toward  El  Fuerte  is  completed, 
which,  it  is  estimated,  will  be  in  from  60  to  90  days. 

Lake  Shore  Electric. — The  receiver  of  this  road  has  reported 
to  the  court  that  the  entire  debt  of  the  company  has  been  paid, 
and  that  a  large  amount  more  has.  been  earnea ;  therefore,  he 
advises  that  the  receivership  should  cease. 

Nashville.  Chattanooga  &  St.  Louis. — The  annual  report  for  the 
year  ending  June  30,  shows  net  earnings  of  $2,579,337.  The 
gross  earnings  were  $10,113,056:  operating  expenses,  $7,552,650. 
and  otner  income.  $18,930.  Interest,  taxes,  etc.,  were  $1,836,612. 
leaving  a  net  income  of  $742,725.  The  bonded  debt  is  $16,008,- 
000.  Two  semi-annual  dividends  of  2V>  per  cent,  each  were  de- 
clared on  the  $10,000,000  capital  stock.  The  total  length  of 
the  company's  lines  is  1.226  miles. 

National  of  Mexico. — This  company  has  arranged  to  extend  its  5 
per  cent,  gold  notes  of  October  1,  1905,  for  two  years  at  the 
rate. of  5  per  cent,  per  annum,  subject  to  redemption,  on  any 
interest  date,  on  60  days'  notice. 

New  York.  New  Haven  &  Hartford. — This  company  has  formally 
absorbed  the  following  roads,  which  it  has  for  several  years 
controlled  and  operated;  The  New  England,  stock,  $25,000,000; 
New  Haven  &  Derby,  stock.  $447,000:  bonds,  $575,000;  Danbury 
&  Norwalk.  stock,  $600,000;  bonds,  $650,000;  Middletown,  Meri- 
den  &  Waterbury;  Rockville  Railway  Co.;  Rhode  Island  & 
Massachusetts;  Providence  &  Springfield,  stock,  $517,000:  and 
the  Providence  &  Pascoag. 

Northern    Texas   Tra(  tion    (Electric). — A   controlling   interest   in 


this  road  has  been  sold  by  the  Bishop-Sherwin  syndicate,  of 
Cleveland,  Ohio,  to  Stone  &  Webster,  of  Boston,  at  a  price  said 
to  be  $i5  a  share.  The  road  has  30  miles  ot  track  between 
Dallas,  Tex.,  and  Fort  Worth,  and  37 '-  miles  in  Dallas  and  Fort 
Worth.     The  capital  stock  is  $2,500,000. 

Portland  &  Rumford  Falls.— The  gross  earnings  of  this  company 
for  the  year  ending  June  30.  were  $658,663.  an  increase  of  $75.- 
264.  Operating  expenses  were  $377,953,  an  increase  of  $68,608. 
The  total  income  was  $345,164,  an  increase  of  $36,005.  against 
which  there  were  fixed  charges  of  $93,492,  leaving  a  net  income 
of  $251,672.  from  which,  after  the  deduction  of  $141,666  for  sink- 
ing fund  and  dividends,  there  is  left  a  surplus  of  $110,006. 

Toledo  &  Ohio  Central.— The  annual  report  for  the  year  ended 
June  30,  shows  gross  earnings  of  $3,766,651.  an  increase  of  $167.- 
967  over  the  preceding  year.  Expenses  and  taxes  were  $2,927.- 
809,  an  increase  of  $125,588,  making  net  earnings  $838,842.  an  in- 
crease of  $42,379.  Charges,  less  other  iacome.  leave  a  surplus 
of  $430,373,  a  decrease  of  $927. 

Toledo.  Peoria  &  Western. — The  annual  report  for  the  year  ending 
June  30,  shows  a  deficit  of  $32,872.  In  the  preceding  year  the 
road  showed  a  surplus  of  $1,547.  The  gross  earnings  were  $1,- 
281,443,  a  decrease  of  $27,273  over  last  year,  and  the  operating 
expenses  and  taxes.  $1,077,041.  an  increase  of  $1,027.  making 
net  earnings  of  $204,402,  a  decrease  of  $28,294,  against  which 
there  were  charges  of  $273,2.4,  an  increase  of  $6,125.  The  cost 
of  road  and  equipment  is  given  as  $9,427,685,  and  total  assets 
as  $10,063,085:  liabilities,  capital  stock,  $4,076,900.  and  funded 
debt,  $4,895,000.  The  controlling  interest  in  the  capital  stock 
of  this  company  is  held  jointly  by  the  Pennsylvania  and  the 
St.  Louis,  Keokuk  &  Northwestern. 

W.\bash, — President  Ramsey's  advertisement  to  stockholders  and 
holders  of  debenture  bonds  which  is  referred  to  in  our  editorial 
columns  this  week,  is  as  follows;  "During  my  service  of  10 
years  to  you,  as  General  Manager,  Vice-President  and  President 
of  your  company,  the  lines  of  your  railroad  have  been  extended 
to  the  cities  ot  Omaha  and  Des  Moines  on  the  west  and  to 
Buffalo  and  Pittsburg  on  the  east,  over  its  own  and  its  leased 
and  controlled  lines;  the  tracks  have  been  relaid  with  heavy 
rails;,  many  miles  of  wooden  trestles  have  been  filled  in  with 
solid  embankments  or  replaced  with  iron  bridges;  over  70  miles 
of  double  main  track  have  been  built;  nearly  the  whole  of  the 
old  and  obsolete  motive  power  and  equipment  replaced  with  the 
best  modern  types,  and  more  than  doubled  in  power  and  ca- 
pacity for  handling  traffic;  and  your  properties  brought  to  a 
high  standard  as  operative  railroads.  Of  the  cost  of  this  work 
at  least  12  millions  of  dollars  was  paid  out  of  net  earnings. 
I  think  I  may  fairly  claim  that  all  of  the  improvements  and 
extensions  mentioned,  have  been  made  by  or  carried  out  at  my 
suggestions,  or  by  my  initiative.  During  the  period  named 
above,  the  gross  earnings  of  your  properties  have  increased 
from  eleven  millions  five  hundred  and  fifty  thousand  dollars  to 
twenty-five  millious  of  dollars  per  annum.  Under  this  state- 
ment of  the  results  of  my  administration.  I  feel  that  I  am  en- 
titled to  ask  you  to  honor  me  with  your  proxies,  for  use  at  the 
annual  election  of  directors,  to  be  held  on  October  10th  next. 
"I  realize  fully  the  responsibility  assumed  by  me  in  making 
this  request;  and  should  you  honor  me  with  your  confidence. 
I  shall  use  the  power  you  confide  in  me.  in  an  endeavor  to 
elect  such  directors,  as  will  fully  recognize  the  obligations  as- 
sumed by  them,  as  representatives  of  all  the  owners  of  your 
properties.  I  question  if  anyone  is  better  acquainted  with  the 
Wabash  Railroad,  its  capabilities  and  its  possibilities,  than  my- 
self, after  my  long  connection  with  its  management;  and  I  do 
not  hesitate  to  say,  that  with  prudent,  conscientious  and  im- 
partial operation,  there  should  be  at  an  early  date  some  pecu- 
niary return  to  its  owners. 

"Having  been  denied  access  to  the  stock  books  of  the  com- 
pany I  take  this  method  of  reaching  you;  and  therefore  ask 
you  for  your  proxies  in  my  name  as  above  described  with  full 
power  of  substitution,  and  with  a  revocation  of  any  proxies 
heretofore  given  by  you:  or,  I  will  forward  blank  proxies  to 
you  in  proper  form  on  receipt  of  your  addresses.  My  address 
for  the  above  purposes  will  be  at  the  Holland  House,  New  York 
City,  New  York." 

We.stern  Maryland. — The  sharenolders  will  vote  on  October  IS  on 
the  formal  merging,  by  the  purchase  of  franchises  and  proper- 
ties, of  the  Western  Maryland  Tidewater,  the  Potomac  Valley, 
the  Potomac  Valley  of  West  Virginia,  the  Piedmont  &  Cumber- 
land, the  Piedmont  &  Cumberland  of  West  Virginia,  the  West 
Virginia  Central  &  Pittsburg,  the  West  Virginia  Central  & 
Pittsburg  in  Maryland,  the  Belington  &  Beaver  Creek  and  the 
Coal  ic  Iron  railroads.  All  these  roads  are  already  controlled 
by  the  Western  Maryland. 

Western  Pacific — See  review  of  the  Denver  &  Rio  Grande  annual 
report  on  the  Editorial  page. 


GENERAL    NEWS  SECTION 


The  Grand  Trunk  has  joined  the  Central  Passenger  Mileage 
Bureau. 

The  forces  at  the  shops  of  the  Pennsylvania  Railroad  have  this 
month  been  increased  about  20  per  cent. 

The  Southern  Railway  has  put  the  block  system  In  effect  on  the 
line  between  Knoxville  and  Chattanooga,  111  miles.  Fifty-four  addi- 
tional operators  have  been  employed. 

The  business  of  the  IS-hour  Pennsylvania  Special,  between  New 
York  and  Chicago,  is  so  good  that  the  company  has  put  on  a  fourth 
car.  Over  those  portions  of  the  line  where  a  dining-car  is  run  this 
makes  a  iive-car  train. 

The  Enterprise  Transportation  Co.,  running  steamboats  between 
New  York  and  Fall  River,  has  bought  from  the  Eastern  Steamship 
Co.  the  freight  and  passenger  steamer  "Kennebec"  and  the  new  ves- 
sel will  run  regularly  after  September  21,  alternating  with  the 
"Frank  Jones." 

Indiana  papers  report  that  the  question  of  the  legality  of  free 
passes  and  of  the  right  of  the  State  Railroad  Commission  to  require 
reports  of  passes  is  to  be  tested  in  that  state  by  a  suit  in  the 
courts,  which  is  to  be  prosecuted  by  the  Pennsylvania  Company,  act- 
ing in  behalf  of  itself  and  the  other  roads. 

The  Consolidated  (electric)  Railway  Co..  of  Connecticut,  repeat- 
ing the  action  of  last  year,  has  set  aside  two  funds  of  $500  each  to  be 
divided  among  the  conductors  and  motormen  at  the  end  of  the  year, 
according  to  their  records,  the  intention  being  to  give  premiums  to 
all  those  having  clear  records;  or,  if  there  are  none  whose  records 
are  clear,  to  those  standing  highest  in  the  scale. 

A  New  Kind  of  "Cheek." 

The  English  police  recently  had  to  deal  with  a  beneficiary  of 
unlawful  discrimination.  John  Henry  Richardson,  a  clerk  out  of 
work,  for  some  time  past  has  traveled  about  England  without  paying 
fares.  Posing  as  a  locomotive  inspector,  he  would  board  an  engine, 
issue  directions  to  the  driver,  direct  his  operations,  and  in  general 
comport  himself  with  the  semblance  of  real  authority.  The  drivers, 
apparently,  made  no  demands  as  to  his  credentials,  for  Richardson 
was  wise,  kind  and  authoritative.  He  proceeded  unmolested  on  his 
footplate  career  over  the  North-Western  system.  On  the  strength  of 
his  bogus  inspectorship,  he  borrowed  money  from  stationmasters  and 
barmaids,  a  gold  watch  and  silk  handkerchief  were  entrusted  to  him 
by  a  young  lady  of  Manchester,  and  from  a  locomotive  foreman  he 
accepted  the  loan  of  a  mackintosh,  which  he  afterwards  pawned  for 
half  a  sovereign. 

Disastrous  Collision  at  Paoll. 
In  a  rear  collision  of  eastbound  passenger  trains  at  Paoli,  Pa.,  on 
the  main  line  of  the  Pennsylvania  Railroad,  19  miles  west  of  Phila- 
delphia, last  Monday  afternoon,  four  employees  of  the  mechanical  de- 
partment of  the  road,  and  a  guest,  five  in  all,  were  killed  and  13 
persons  were  injured,  most  of  them  passengers.  The  killed  were  in 
the  general  manager's  private  car,  which  had  just  been  attached  to 
the  rear  of  a  local  passenger  train  for  a  short  trial  trip.  This  train, 
standing  at  the  station  on  track  No.  1,  preparatory  to  beginning  its 
trip,  was  run  into  at  the  rear  by  an  express  train.  It  is  said  that 
the  express  was  running  at  moderate  speed;  but  the  private  car  was 
crushed  for  10  ft.  at  its  rear  end.  and  it  was  forced  half  way  through 
the  day  car  ahead  of  it,  which  was  empty.  The  express  had  run 
through  a  cross-over  track  from  track  No.  2  to  track  No.  1.  Only  a 
short  distance  back,  in  the  same  yard,  the  express  had  crossed  from 
track  No.  1  to  track  No.  2.  and  appears  to  have  over-run  the  signal 
of  the  second  cross-over,  set  at  stop  to  protect  the  local  train  while 
It  was  crossing  from  track  No.  4  to  track  No.  1.  Engineman 
Broomall,  of  the  express,  is  mentioned  in  the  newspaper  reports  as 
"a  new  man  at  the  throttle." 

A  British  Railway's  Strange  Predicament. 
The  serious  decline  of  late  years  in  the  dividends  of  the  North 
London  Railway  has  started  an  influential  body  of  its  stockholders 
agitating  for  the  absorption  of  the  North  London  Railway  by  the 
London  &  North  Western,  or,  alternatively,  that  the  North  London 
should  be  leased  at  a  fixed  rental.  Formerly  the  North  London  paid 
a  regular  7%  per  cent,  dividend,  and  the  ordinary  stock  ranged 
in  price  from  200  to  230.  Now,  by  drawing  upon  reserve,  It  is  only 
possible  to  pay  a  5  per  cent,  dividend,  while  the  ordinary  stock 
Is  quoted  at  about  120.  This  serious  decline  is  attributed  to  elec- 
tric railway  and  tramway  competition.    At  the  recent  half-yearly 


meeting,  the  chairman  said  it  was  practically  impossible  for  North 
London  to  attempt  to  meet  this  competition  by  the  electrification 
of  its  lines,  until  electric  traction  was  first  introduced  on  the 
suburban  lines  of  the  London  &  North  Western  and  other  com- 
panies. Thus  the  North  London  is  in  a  peculiarly  unfortunate  posi- 
tion. Both  the  cause  of  its  misfortunes  and  the  remedy  are  officially 
admitted,  Ijut  nothing  can  be  done  until  other  railroads  permit  its 
directors  to  do  so.  Thus,  failing  electrification,  the  suggestion  of 
the  private  stockholders  that  the  North  Western  should  take  over 
the  line,  seems  the  only  alternative  remedy  to  what  is  to  them  a 
really  serious  state  of  affairs.  Of  course,  to  the  North  Western, 
which  owns  £1,328,730  North  London  ordinary  stock  out  of  a  total 
of  £2,034,400,  a  local  line  such  as  the  Noi-th  London  Railway  is 
useful  in  other  ways  than  as  mere  dividend  earner;  but  this  is 
not  the  case  with  the  private  stockholders.  Of  the  ten  directors 
of  the  North  London,  six,  including  the  chairman,  are  nominees  of 
the  North  Western. 

Rolling-Lift   Bridges. 

It  is  interesting  to  note  the  amount  of  substitution  of  rolling-lift 
bridges  for  swing  bridges,  due  to  the  fact  that  for  an  increase  in 
the  number  of  tracks  the  swing  bridge  must  be  taken  out  and 
scrapped  or  sold,  while  the  lift  system  is  elastic  and  single  or  double- 
track  lifts  can  be  added: 

Some  of  the  notable  Scherzer  rolling  lift  bridges  that  have  been 
built  in  place  of  center-pier  swing  bridges  are: 
4-track,  Metropolitan  Elevated.  Chicago. 
.S-traok,    Pennsylvania    and    other    lines,    Chicago. 
2-tracli,   Chicago    Terminal   Transfer,    Chicago. 
1-ti-acli,  C,  C,  C.  &  St.  Louis,  Cleveland. 
2-traclt.  L.  S.  &  M.  S.,  Cleveland. 
2-tracls,  N.  &  S.  S..  Cleveland. 
2-tracli.  B.  &  O.,  Cleveland. 
2-track,  C.   R.-K.  oj  N.   J.,   Newark  Bay. 
2-track,  C.  R.  R.  of  N.  J.,  Newark  Bay. 
2-track,  Boston,  Rev.  B.  &  L. 
ii-track,    South   Terminal.   Boston. 
4-track,  N.  Y.,  N.  H.  &  H.,  Bridgeport. 
2-track,  S.,   E.  &  C,  Swale  River,   England. 

BEING    BUILT. 

4-track,  N.   Y.,  N.   n.  &   H.,   Cos  Cob,   Conn. 

4-track.  N.  Y.,  N.  H.  &  H.,  Westport,  Conn. 

4-track,  N.  Y.,  N.  H.  &  H.,  Stratford.  Conn. 

4-track,  N.  Y.,  N.  H.  &  H.,  Atlantic,  Mass. 

2-track,  N.  Y.,  N.  H.  &  H.,  Lyme,  Conn. 

6-track,  N.  Y.,  N.  H.  &  H.,  Bronx  and  Hutchinson  Rivers.  New  York  City. 

2-track,  F.  &  R..  Suir  River,  Ireland. 

;S-track.   Dutch  State  Rys.,  Holland. 

2-track,  B.  A.  Gt.  So.,  Itiachuelo  River.  Bueuos  Aires. 

The  more  than  forty  Scherzer  bridges  already  built  for  electric 
roads  are  nearly  all  double-track  and  multiple  track  structures. 

Baltimore  &  Ohio  Shop   Improvements. 

The  Baltimore  &  Ohio  has  given  contracts  for  extensive  improve- 
ments at  Riverside  (Baltimore),  to  Edward  Brady  &  Son,  of  Balti- 
more, to  cost  about  $.500,000.  The  work  includes  the  construction  of 
two  26-stall  roundhouses,  one  to  be  used  for  passenger  and  the 
other  for  freight  engines:  two  80-ft  turntables  and  pits;  also  a  540- 
ton  coal  tipple  and  two  depressed  ash  pits,  155  ft.  long;  an  oil  house 
30  X  55  ft.,  and  a  two-story  machine  shop  and  power  building  100  x 
250  ft.  In  the  latter  building  will  be  located  the  stores  department, 
carpenter  shop,  tin  shop,  machine  shop,  blacksmith  shop,  engine  and 
boiler  room  and  part  of  the  second  floor  will  be  used  by  the  general 
yard  offices.  All  the  buildings  are  to  be  built  of  concrete,  brick  and 
steel,  heated  throughout  with  steam  and  equipped  with  the  latest  and 
best  machinery,  and  everything  will  be  of  the  most  modern  make. 

President  Diaz's   Review  of  Mexican   Railroads. 

In.  his  recent  message  to  the  National  Congress  of  Mexico,  Presi- 
dent Diaz  gave  a  review  of  the  progress  of  railroad  construction  in 
that  country  as  follows: 

"The  additions  to  the  railroad  system  of  the  Republic  during  the 
past  six  months  have  aggregated  236  kilometers  (146  miles),  the 
largest  extensions  being  those  of  the  railroad  from  Carpio  to  Temosa- 
chic,  completed,  87  kilometers;  from  Chihuahua  to  Ojinaga.  60  kilo- 
meters; from  Linares  to  the  San  Jose  mining  district,  35  kilometers, 
and  the  Atlamajac  line,  20  kilometers.  The  total  length  of  the  rail- 
roads of  Mexico  is  now  1G.S66  kilometers  (10.456  miles).  The  Pan- 
American  has  continued  its  work  and  has  laid  twenty  kilometers  of 
track.  On  the  railroad  that  is  being  built  by  the  Mexican  Central 
from  Guadalajara  to  Manzanillo,  construction  work  was  recently  re- 
sumed. On  the  National  Tehuantepec  the  work  of  substituting  heavy 
for  light  rails  has  continued  and  the  new  bridge  at  Santa  Lucrecla 
has  been  completed.  There  will  be  submitted  to  the  National  Con- 
gress for  its  sanction  a  contract  entered  into  for  the  construction  of 
a  railroad  uniting  the  states  of  Sonora,  Sinaloa,  Jalisco  and  the  ter- 
ritory of  Tepic  with  the  other  railroads  of  the  country." 
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The  Trump  Concrete  Measuring  and  Mixing  Machine. 
The  accompanying  illustrations  clearly  show  the  principle  and 
operation  of  the  Trump  concrete  measuring  and  mixing  machine 
made  by  the  Link  Belt  Engineering  Company,  Philadelphia,  Pa. 
The  machine  consists  essentially  of  a  horizontal  revolving  table, 
on  which- the  material  to  be  measured  rests,  and  a  stationary  knife 
set  just  above  the  table  and  pivoted  on  a  vertical  shaft  just  out- 
side of  its  circumference.  This  knife  is  adjusted  so  as  to  extend 
the  proper  distance  into  the  material  on  the  table,  and  at  each 
revolution  of  the  table  it  peels  off  a  certain  amount  of  the  material 
which  falls  over  the  table  edge  and  into  the  chute,  as  shown  in 
Fig.  1.  As  the  material  Is  peeled  off  by  the  knife,  it  Is  replen- 
ished, so  that  the  pile  on  a  certain  part  of  the  table  ip  filled  in 
to  approximately  the  same   shape  and  size  by  the  time   it  has   re- 


crete,  etc.,  the  machines  are  made  with  two  or  more  tables,  set 
one  above  the  other,  and  mounted  on  the  same  spindle  so  that  they 
revolve  together,  each  table  having  its  own  storage  cylinder  above 
It,  and  the  cylinders  placed  one  within  the  other  as  shown  in 
Fig.  4.  Each  table  is  provided  with  a  knife  and  with  its  own 
adjusting  mechanism,  thus  the  percentage  of  each  material  in  a 
mixture  can  be  varied  at  will.  As  the  materials  flow  together  con- 
stantly and  regularly  in  small  streams  as  they  drop  down  the  com- 
mon chute,  each  infinitesimal  amount  of  one  Ingredient  is  accom- 
panied by  the  proper  amounts  of  the  other  ingredients,  and  the 
particles  become  intimately  mixed. 

In  feeding  materials  to  the  storage  cylinders  of  these  machines 
a  conveyor  can  be  employed;  they  can  be  delivered  by  gravity  from 
a  storage  bin,  or  they  can   be  shoveled;    and   it  is  only  necessary 


The  Trump  Concrete   Measuring  and   Mixing   Machine. 


volved  so  as  to  be  again  presented  to  the  knife.  This  is  accom- 
plished, as  shown  in  Fig.  2,  by  placing  a  bottomless  storage  cylin- 
der, somewhat  smaller  in  diameter  than  the  table  and  revolving 
with  it,  with  its  lower  edge  a  short  distance  above  the  table  so 
that  the  material  flows  out  from  under  the  edge  of  the  cylinder 
and  assumes  a  conical  shape.  The  factors  determining  the  amount 
measured  oft  are  the  distance  between  the  bottom  of  the  cylinder 
and  the  top  of  the  table,  the  width  of  the  knife  and  its  depth  of 
cut,  and  the  speed  of. rotation  of  the  table.  The  depth  of  cut  of 
the  knife  is  adjusted  by  swinging  the  knife  around  on  its  pivot, 
so  that  it  extends  a  greater  or  less  distance  into  the  material.  This 
swing  is  controlled  by  a  screw  attached  to  an  arm,  cast  as  part 
of  the  knife,  and  a  micrometer  scale  with  pointer  shown  in  Fig.  3 
indicates  the  amount  of  the  movement.  Where  it  is  desired  to 
measure  off  and  mix  two  or  more  materials,  such  as  in  mixing  con- 


to  see  that  enough  is  kept  in  the  storage  cylinders  so  that  the 
amount  which  the  knives  peel  off  will  be  constant.  With  some 
finely  powdered  materials,  which  flow  very  freely,  it  is  necessary 
to  place  feeding-seals  at  the  top  of  the  storage  cylinders  to  regu- 
late the  density  and  pressure  on  the  material  below,  so  that  it  will 
not  pack  or  flow  out  at  the  bottom  too  rapidly  and  flood  the  table. 
The  tables  and  storage  cylinders  are  all  mounted  on  and  driven 
by  the  same  center  sleeve,  which  is  carried  on  a  dirt-proof  step 
bearing  with  hard  bronze  and  steel  washers  and  proper  oiling 
device.  The  lowest  table  has  a  bevel  gear  cast  on  the  under  side, 
and  is  driven  by  a  pinion  mounted  on  a  countershaft.  The  casings 
of  the  machine  are  made  dust-proof  to  avoid  any  possibility  of 
leakage  or  pollution  of  the  air  by  finely  powdered  materials,  and 
the  whole  is  mounted  oil  a  substantial  base,  thus  making  the  ma- 
chine  entirely   self-contained.     The   countershaft   can   be   connected 
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up  to  an  electric  motor  by  direct  gearing,  or  can  be  driven  by  means 
of  a  belt  and  pulley. 

British  Railway  Employees'  Hours  of  Labor. 
The  twelfth  annual  report  of  the  British  Board  of  Trade  on 
railroad  employees'  hours  of  labor  in  the  United  Kingdom  for  the 
year  ended  July  27  last,  records  that  complaints  totalled  47;  the 
total  since  the  passing  of  the  act  being  766.  This  is  an  increase  on 
the  two  preceding  years,  but  less  than  the  average  since  1893,  the 
number  of  cases  inquired  into  since  the  passing  of  the  act  being 
as  follows:  1894,  72;  1895,  156;  1896,  97;  1897,  76;  1898,  50;  1899, 
46;  1900,  41;  1901,  19;  1902,  123;  1903,  28;  1904,  11;  1905,  47.  Only 
seven  signalmen  complained  of  long  hours,  while  the  most  frequent 
complaints  came  from  drivers  and  firemen  (15),  and  from  guards 
and  brakesmen,  also  15. 

Composite   Dining  Cars  on  the   North   Eastern  of  England. 
The  North  Eastern  Railway  has  introduced  on  its  express  serv- 
ices between  Leeds  and  Scarborough,  and  York  and  Newcastleon- 


trains.    The  size  of  these  blades,  and  lights  to  be  used  in  connection 
with  them  to  be  approved  by  this  board. 

2.  That  a  stationary  "slow"  sign  be  placed  at  a  proper  point  in 
a  manner  to  make  it  conspicuous,  and  so  that  it  can  be  seen  and  read 
by  motormen  of  all  southbound  trains. 

3.  That  all  southbound  trains  on  the  local  track  come  to  a  full 
stop  before  reaching  the  above  mentioned  semaphore. 

4.  That  a  rule  to  the  above  effect  be  issued,  properly  posted,  and 
a  copy  of  it  properly  delivered  to  every  motorman,  conductor,  train- 
man, and  all  employees  in  any  manner  connected  with  the  operation 
of  the  Sixth  avenue  and  Ninth  avenue  lines. 

5.  That  the  above  rule  be  rigidly  enforced. 

The  Commission  finds  that  the  towerman  was  at  his  post  of  duty 
"about  one  minute  before  the  accident  occurred,"  giving  the  infer- 
ence that  he  left  his  post  of  duty  with  the  switch  and  signals  set  for 
a  Sixth  avenue  train.    The  report  .says,  further: 

"We  find  that  this  accident  was  caused  by  the  motorman,  Paul 
Kelley,  violating  the  company's  rules  in  running  by  a  cautionary 


Composite   Dining  Car — North-Eastern    Railway. 
Tyne,  a  number  of  new  composite  dining  cars,   in  substitution  of    signal  without  reducing  speed,  and  by  running  by  a  signal  showing 


the  refreshment  cars  previously  used.  The  first  class  saloon  por- 
tion is  14  ft.  2  in.  in  length,  and  has  seats  for  10  passengers.  The 
third  class  portion,  which  is  17  ft.  11  in.  in  length,  has  a  seating 


that  the  switch  was  set  for  a  Sixth  avenue  train,  he  running  a  Ninth 
avenue  train,  one  carrying  proper  signals  for  that  line. 

"We  also  find  that  Cornelius  A.  Jackson,  the  towerman,  contrib- 


accommodation    for   20    passengers,    and    is    finished    in    oak.      The    uted  to  the  cause  of  the  accident  by  having  the  switch  and  signal  set 


General    Plan   of  Composite   Dining   Car — North-Eastern    Railway. 


kitchen  and  waiters"  pantry  are  placed  in  the  middle  of  the  car, 
as  shown  in  the  plan,  and  the  first  class  dining  portion  is  at  one 
end  and  the  third  class  at  the  other.  The  kitchen  is  fitted  with 
cooking-ranges  and  all  up-to-date  appliances  for  serving  dinners  or 
luncheons.  The  cars  are  steam-heated  throughout  and  lighted  with 
incandescent  gas.  The  underframe  is  of  the  North  Eastern  Rail- 
way standard  pattern,  with  the  Buckeye  coupler  in  connection  with 
a  Pullman  vestibule.     These  cars  weigh  30  tons  7  cwts. 

Report  on  Elevated  Railroad  Disaster, 
The  New  York  State  Railroad  Commission  has  made  a  report  on 
the  recent  accident  at  Ninth  avenue  and  Fifty-third  street.  New  York 
City,  in  which  one  car  of  an  elevated  train  fell  off  the  struc- 
ture to  the  sidewalk,  causing  the  loss  of  twelve  lives  and  injuries  to 
forty  persons. 

The  recommendations  are: 

1.  That  the  two  signals  at  and  near  the  switch-point  connecting 
the  Ninth  avenue  and  Sixth  avenue  southbound  tracks  be  replaced 
by  a  double  bladed  semaphore  signal,  one  of  these  blades  to  govern 
the  Ninth    avenue  trains   southbound,   the  other  the   Sixth  avenue 


for  a  Sixth  avenue  train,   when  a  Ninth  avenue  train,  displaying 
proper  signals,  was  approaching  the  junction." 

Railroad  Education  at  the  University  of  Chicago. 

By  co-operation  between  the  University  of  Chicago  and  a  number 
of  railroad  officers,  a  four-year  course  in  railroad  education  has  been 
established  at  the  university. 

An  advisory  board  composed  mostly  of  railroad  men,  has  been 
established,  with  E.  W.  McKenna,  assistant  to  President  Earling.  of 
the  Chicago,  Milwaukee  &  St.  Paul,  as  chairman,  and  Daniel  Willard. 
second  vice-president  of  the  Burlington,  as  vice-chairman.  Among 
those  who  form  the  board  are:  A.  C.  Bird.  A.  F.  Banks.  W.  C.  Brown, 
F.  A.  Delano.  J.  T.  Harahan,  J.  N.  Faithorn,  S.  M.  Felton,  W.  A. 
Gardner,  S.  T.  Fulton,  J.  Kruttsehnitt  and  B.  Thomas.  These  meu 
will  shape  the  courses  and  also  deliver  lectures  as  occasion  requires. 

An  outline  published  in  the  newspapers  says  that  the  first  year's 
course  will  be  devoted  to  railroad  conditions  in  the  United  States, 
and  the  second  year  to  freight  service,  transportation,  law  and  rate 
regulation.  During  the  third  year  the  following  branches  will  be 
covered:     Passenger  service,  statistics  and  georgraphy,  signaling  and 
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train  service,  auditing  and  finance,  and  terminals.  During  the  fourth 
year  motive  power,  car  equipment,  track,  railway  development  abroad, 
and  the  economics  of  railroad  locomotion  will  be  studied. 

High-Speed  Steel  for  Rail  Drilling. 

Although  the  general  use  of  high-speed  steel  has  revolutionized 
machine  shop  practice  in  the  past  few  years,  efforts  to  produce  satisfac- 
tory twist  drills  from  it  have  not  been  fully  successful.  The  Rich  flat 
drill  has  been  produced  recently,  however,  and  it  is  said  that  it  will 
outwear  10  to  15  twist  drills.  It  is  made  from  a  rolled  bar  of  selected 
air-hardened  steel.  Suitable  lengths  are  cut  and  put  through  a  high- 
ly refined  process,  the  result  of  long  experiment.  They  are  carefully 
tempered  throughout  the  entire  length,  as  they  are  designed  to  be 
usable  to  within  2  in.  of  the  butt.  They  are  then  ground  and  are 
ready  for  use.  During  the  process  of  manufacture  frequent  tests 
are  made  and  those  showing  defect  are  thrown  out. 

Some  interesting  trials  are  reported  which  indicate  the  superior- 


Rich  Flat  Drill  Bit  and  Special  Chuck. 

ity  of  air-hardening  steel  for  drilling  purposes,  and  show  its  remark- 
able endurance.  At  one  of  the  Carnegie  Steel  Company's  rail  mills, 
in  a  set  of  six  Rich  flat  drills  each  drilled  1,600  holes,  1  in.  In  di- 
ameter, in  SO-lb.  steel  rails  without  being  reground.  That  a  great 
deal  depends  on  the  proper  tempering  and  refining  of  air  hardening 
steel  in  the  production  of  a  drill  bit,  was  shown  by  a  test  at  the  Illi- 
nois Steel  Company's  mill.  South  Chicago,  III.,  where  the  Rich  drill 
was  tested  with  forged  flat  drills  of  the  same  material.  It  was  found 
that  the  Rich  bit  drilled  twice  as  many  holes  at  50  per  cent,  greater 
speed.  Another  interesting  experiment  was  made  on  armor  plate  in 
the  Brooklyn  navy  yard.  The  Rich  drill  bit  drilled  ten  holes  in 
the  armor  plate  turrets  of  the  battleship  "Connecticut"  V'-i  in.  in 
diameter  without  re-sharpening,  while  eight  twist  drills  were  used 
without  finishing  one  hole. 

The  Rich  flat  drill  requires  a  special  chuck.  The  jaws,  which 
are  adjustable,  are  arranged  to  hold  the  bit  true  and  firm  by  means 
of  a  clamping  unit.  The  end  of  the  bit  is  supported  by  an  adjustable 
thrust  block  within  the  barrel,  which  may  be  changed  to  compensate 
for  the  wearing  off  of  the  point  in  grinding.  One  important  feature 
which  reduces  the  likelihood  of  the  drill's  breaking  is  the  depth  of 
the  barrel,  which  allows  the  bit  to  recede  into  it  until  only  enough 
is  presented  to  penetrate  the  work  before  it. 

A  special  Rich  spindle,  chuck  and  drill  is  made  for  use  on  Paulus 
track  drills.'  The  spindle  is  interchangeable  with  the  older  style 
which  accommodated  the  straight  shank  twist  drill.  Paulus  drills 
now  in  use  may  therefore  easily  be  supplied  with  the  Rich  chuck 
and  drill. 

The  Buda  Foundry  &  Manufacturing  Company.  Chicago,  is  the 
exclusive  selling  agent. 

Circle  Electric  Trains  In  London. 
Electric  trains  have  started  running  round  the  inner  circle  of  the 
underground  railways  in  London.     Though  there  has  been  an  elec- 
tric service  on  the  underground  since  the  beginning  of  July,  this 
service  has  only  been  between  the  east  and  west  ends  of  the  city. 

No  Passenger  Cars  Next  to  Engines. 
An  order  just  posted  in  the  Pittsburg  yards  of  the  Pennsylvania 
Railroad  reads  as  follows:  "In  making  up  passenger  trains  no 
coaches  or  sleeping  cars  shall  be  placed  next  to  the  locomotive.  In 
all  instances  a  baggage  car,  whether  the  car  is  needed  for  baggage 
purposes  or  not,  must  be  the  first  car  of  the  train.  This  rule  applies 
to  excursion  and  regular  trains.  In  the  case  of  a  combination  bag- 
gage and  smoking  car  the  baggage  end  must  be  first.  The  only  pos- 
sible deviation  from  this  order  is  on  those  divisions  where  no  provi- 
sion is  made  for  turning  trains  at  the  end  of  a  suburban  run.  This 
is  the  only  time  when  an  excuse  will  be  accepted. — Pittsburg  Leader. 

Lincoln's  Car. 

The  historic  passenger  car  used  by  Abraham  Lincoln,  and  which 

has  been  standing  neglected  many  years  at  Omaha,  has  been  sold  to 

Thomas  Lowry.  of  Minneapolis,  Minn..  President  of  the  Minneapolis, 

St.  Paul  &  Sault  Ste.  Marie  Ry..  and  it  is  said  that  it  is  to  be  pre- 


sented to  the  city  of  Minneapolis,  with  a  view  to  having  it  placed 
permanently  in  one  of  the  parks. 

Y.  M.  C.  A.  Lectures  on  Electricity. 

The  Railroad  Young  Men's  Christian  Association  of  New  York 
City  announces  three  courses  of  study  for  railroad  men  in  electricity 
as  applied  to  railroads;  elementary,  intermediate  and  advanced, 
and  Secretary  George  A.  Warburton,  of  361  Madison  avenue,  has 
issued  a  circular  giving  the  list  of  subjects.  The  director  and  prin- 
cipal teacher  is  Mr.  Sidney  Aylmer-Small,  E.E.  The  lectures  begin 
October  10  and  run  to  March  13,  and  will  be  given  mostly  on  Tues- 
day and  Wednesday  evenings.  Some  of  them  will  be  given  at  the 
Railroad  Men's  building,  361  Madison  avenue,  and  some  at  the 
Toucey  Memorial  building.  Mott  Haven.  Trainmen  and  other  rail- 
road employees  are  invited  to  join  the  classes  with  a  view  to  pre- 
paring themselves  for  efficient  service  when  the  steam  locomotives 
shall  be  superseded  by  electric  locomotives  on  the  lines  running 
into  the  Grand  Central  Station.  The  course  of  studies  is  intended 
to  be  very  thorough,  taking  in  everything  from  elementary  mag- 
netism and  batteries  to  power  houses  and  all  the  details  of  motors. 
The  fees  are  low.  The  association  committee  in  charge  of  educa- 
tional work  consists  of  DeForest  Lillis,  James  C.  Irwin  and  Frank 
Davidson. 

Italian  Railroads. 

Although  the  Italian  railroads  passed  into  the  hands  of  the 
state  on  the  last  day  of  June,  the  system  of  management  is  as 
yet  far  from  complete  and  will  probably  only  come  into  full  work- 
ing order  at  the  end  of  this  year,  until  which  time  the  old  order 
of  the   former  companies  will  more  or  less  remain  in  force. 

The  central  direction  will  be  established  in  Rome.  The  depart- 
mental offices  will  be  at  Turin,  Milan,  Rome,  Genoa,  Naples,  Flor- 
ence, Venice  and  Palermo.  At  Turin  and  Milan  will  be  the  two 
most  important  departments,  each  numbering  some  15,000  em- 
ployees; the  remaining  departments  will  consist  of  some.  12,000 
employees,  with  the  exception  of  Palermo,  which  will  number  about 
6,000.  all  that  are  required  for  the  Sicilian  lines. 

The  main  lines  of  Italian  railroads  will  thus  in  the  future  be 
divided  into  eight  departments — Turin,  Milan,  Rome,  Genoa,  Naples, 
Florence,  Venice  and  Sicily — in  the  place  of  their  former  division 
into  three  companies — the  Mediterranean,  Adriatic  and  the  Sicilian. 
These  state  departments  will  control  some  11.000  kilometers  of  rail- 
road and  about  96,000  employees. 

There  will  remain  in  the  hands  of  private  companies  some 
2,000  kilometers  of  secondary  lines,  and  in  the  hands  of  the  Adriatic 
Company  2,000  kilometers  of  the  old  southern  lines,  its  own  former 
property.  It  is  more  than  likely  that  the  Government  is  actuated 
by  a  desire  to  keep  the  Adriatic  Company  in  existence,  even  in 
a  diminished  form.  If  it  should  find  the  state  management  of  the 
railroads  an  impossible  enterprise  there  will  then  be  at  least  one 
already  organized  company  with  whom  it  may  possibly  treat  for 
relief  from  some  portion  of  its  charge. — London  Times. 

Manufacturing  and  Business. 

Mr.  August  Ziesing,  Western  Manager  of  the  American  Bridge 
Co.,  of  New  Jersey,  has  been  elected  President,  succeeding  Mr.  Alfred 
J.  Major,  who  resigned  on  account  of  ill  health. 

Mr.  Frank  H.  Alfred,  M.  Am.  Soc.  C.  E..  heretofore  Chief  Engi- 
neer of  the  Pere  Marquette  R.  R.,  has  been  appointed  General  Man- 
ager of  the  Canadian  White  Company,  Ltd.,  with  headquarters  at 
Montreal,  Que. 

The  Union  Switch  &  Signal  Co.  has  declared  the  usual  quar- 
terly dividend  of  2 to  per  cent,  on  the  preferred  and  2  per  cent,  on 
the  common  stock  of  the  company,  payable  by  check  October  10th 
to  holders  of  record  Oct.  1,  1905. 

The  Westinghouse  Machine  Company  state  that  during  the  past 
month  orders  have  been  received  for  51  Roney  mechanical  stokers, 
ranging  in  size  from  54  in.  x  20  grate  to  132  in.  x  26  grate.  The 
largest  order  was  that  of  the  Pennsylvania  Railroad  for  six  132  in. 
X  26  grate  stokers  and  five  100  in.  x  20  grate  stokers. 

Mr.  R.  R.  Shuman  has  resigned  his  position  of  Western  Editor 
of  the  Iron  Age  to  engage  in  the  business  of  designing  and  writing 
trade  paper  advertising,  at  1270  Old  Colony  Building,  Chicago. 
Prior  to  his  connection  with  the  Iron  Age  Mr.  Shuman  had  twelve 
years  of  experience  in  the  advertising  business,  having  been  suc- 
cessively advertising  manager  for  the  Deering  Harvester  Co..  Car- 
son, Pirie,  Scott  &  Co.,  and  Jos.  T.  Ryerson  &  Son,  all  of  Chicago. 

Mr.  Daniel  Royse  has  resigned  as  Editor  of  the  Street  Railway 
lievieiv.  Chicago,  to  take  effect  October  14th.  Mr.  Royse  joined  the 
Street  Railicay  Review  staff  in  December.  1896,  and  since  February, 
1901.  has  served  as  Managing  Editor  of  the  journals  owned  by  the 
Kenfield  Publishing  Company,  incltiding  for  a  time  Steayn  Engi- 
neering. Street  Railiraij  Review,  and  Brick.  Mr.  Lawrence  E.  Gould, 
who  for  some  time  has  been  Associate  Editor,  will  succeed  Mr. 
Royse  as  Editor.  , 
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MEETINGS  AND  ANNOUNCEMENTS. 


(f*r  dates  of  conventions  and  regular  meetings  of  railroad  conventions  and 
cngAieering  societies,  see  advertising  page  24.) 

Iowa  Railway  Club. 

At  the  regular  monthly  meeting  of  this  club  to  be  held  in 
Des  Moines,  October  9,  a  paper  on  "Making  a  Time  Card"  will  be 
read  by  W.  H.  Giben,  Superintendent  of  the  Des  Moines  Valley 
division  of  the  Rock  Island.  The  secretary  reports  the  present 
membership  of  the  club  as  being  larger  than  at  any  previous  time 
since   its  organization. 


ELECTIONS  AND  APPOINTMENTS. 

A)!M  Arbor.~F.  A.  Durban,  President  of  the  Detroit,  Toledo  &  Iron- 
ton,  has  been  also  elected  President  of  the  Ann  Arbor,  succeed- 
ing Joseph  Ramsey,   Jr.,  resigned. 

Atchison,  Topeka  d-  Santa  Fe. — J.  H.  Keefe,  Chief  Clerk  to  the  Gen- 
eral Manager,  has  been  appointed  Assistant  to  the  Second  Vice- 
President  and  General  Manager,  with  headquarters  at  Galves- 
ton, Tex. 

Chicago,  Milwaukee  d-  St.  Paul. — E.  W.  McKenna,  Assistant  to  the 
President,  has  been  elected  Second  Vice-President,  with  office  at 
Chicago. 

Chicago,  Rock  Island  d-  Pacific. — H.  S.  Ray,  General  Eastern  Pas- 
senger Agent,  has  been  appointed  Assistant  General  Passenger 
Agent,  with  headquarters  at  St.  Louis. 

Cincinnati,  Hamilton  £  Dayton. — Eugene  Zimmerman,  President, 
has  resigned. 

Cincinnati,  New  Orleans  &  Texas  Pacific- — M.  W.  Maguire,  Super- 
intendent of  the  Chattanooga  division,  has  resigned.  H.  M. 
Waite,  Superintendent  of  the  Cincinnati  division,  succeeds  Mr. 
Maguire.  C.  E.  Rickey,  Superintendent  of  Car  Service  of  this 
road  and  of  the  Alabama  Great  Southern,  succeeds  Mi-.  Waite. 
The  title  of  Superintendent  of  Car  Sei-vice  is  changed  to  Super- 
intendent of  Transportation,  to  which  office  R.  B.  Boswell  is 
appointed.     These  appointments  take  effect  October  1. 

New  York,  New  Haven  d  Hartford. — The  office  of  F.  E.  Byrnes, 
Assistant  to  the  President,  has  been  transferred  from  Boston 
to  New  Haven.  F.  S.  Curtis,  Second  Vice-President,  is  relieved 
of  all  connection  with  construction  and  maintenance  and  his 
office  is  transferred  to  Boston,  where  he  will  represent  the 
President  with  full  authority.  E.  H.  McHenry,  Fourth  Vice- 
-President, will  take  charge  of  the  construction  and  mainten- 
ance work  hitherto  done  by  Mr.  Curtis.  Calvert  Townley,  First 
Vice-President  of  the  Consolidated  (Electric)  Railway,  will  take 
charge  of  matters  pertaining  to  the  Consolidated  Company, 
formerly  within  the  jurisdiction  of  Mr.  McHenry. 

Pere  Marquette. — F.  H.  Alfred,  Chief  Engineer,  has  resigned. 

Seaboard  Air  Line. — W.  W.  Gwathmey,  Jr.,  Chief  Engineer,  has  re- 
signed. W.  L.  Seddon,  Assistant  Engineer,  has  been  appointed 
Chief  Engineer,  succeeding  Mr.  Gwathmey. 

Texarkana  d  Fort  Smith. — C.  E.  Swindell,  General  Passenger  and 
Ticket  Agent,  has  resigned.  S.  G.  Hopkins,  City  Ticket  Agent 
at  Texarkana,  Tex.,  succeeds  Mr.  Swindell. 

Wabash-Pittsburg  Terminal. — See  Wheeling  &  Lake  Erie. 

Wheeling  d  Lake  Erie. — R.  Blickensderfer,  General  Manager  of  this 
road  and  of  the  Wabash-Pittsburg  Terminal,  has  resigned,  and 
will  become  Consulting  Engineer  for  both  companies.  The 
change  was  made  at  his  own  request.  H.  W.  McMasters,  Super- 
intendent of  both  roads,  has  been  appointed  General  Superin- 
tendent. 


LOCOMOTIVE  BUILDING. 


The  Erie  is  reported  as  in  the  market  for  a  large  number  of 
locomotives. 

The  Louisville  d  Nashville  will  build  about  12  locomotives  at 
its  own  shops. 

The  Atchison,  Topeka  d  Santa  Fe  will  build  10  locomotives 
at  its  own  shops. 

The  Toledo  d  Western  has  ordered  one  simple  locomotive,  which 
will  weigh  50  tons  and  have  cylinders  16  in.  x  24  in. 


The  Central  New  England  has  ordered  10  cabooses  from  the 
Wason  Manufacturing  Co. 

The  New  York,  New  Haven  d  Hartford  has  ordered  2.000  box 
cars  from  the  Standard  Steel  Car  Co. 

The  Chicago,  Milwaukee  d  St.  Paul,  it  is  reported,  will  build 
1,000  freight  cars  at  it.s  Milwaukee  shops. 

The  Philadelphia  Rapid  Transit  is  reported  to  have  ordered  40 
steel  cars  from  the  Pressed  Stepl  Car  Co. 

Street's  Western  Stable  Car  Line  (Chicago),  it  is  reported,  will 
shortly  be  in  the  market  for  horse  cars. 

The  Mobile  ,d  Ohio  has  ordered  100  Rodger  ballast  cars  and 
100  hopper  cars  from  the  American  Car  &  Foundry  Co. 

The  Duluth,  South  Shore  d  Atlantic  has  ordered  200  box  cars 
and  100  flat  cars  from  the  American  Car  &  Foundry  Co. 

The  New  Orleans  Great  Northern  has  ordered  25  Hart  convert- 
ible cars  from  the  Rodger  Ballast  Car  Co.  for  October  delivery. 

The  Central  of  New  Jersey,  it  is  reported,  is  asking  bids  on 
1,000  box  cars,  1,000  coal  cars,  1,000  wood  gondolas  and  50  stock  cars 

The  Fourche  River  Valley  d  Indian  Territory,  it  is  reported, 
will  shortly  place  orders  for  both  freight  and  passenger  equipment. 

The  Des  Moines,  Iowa  Falls  d  Northern  has  ordered  two  36-ft. 
Hart  convertible  cars  of  80,000  lbs.  capacity  from  the  Rodger  Ballast 
Car  Co. 

The  Canadian  Pacific  is  building  25  parlor,  sleeping  and  dining 
cars.  90  passenger  coaches  and  3,000  freight  cars  at  its  Angus, 
Montx-eal,   shops. 

The  South  Bend  d  Southern  Michigan  (Electric)  has  ordered 
10  cars  from  the  St.  Louis  Car  Co.,  part  of  which  are  to  be  deliv- 
ered this  fall  and  the  rest  in  the  spring. 

The  Chicago  d  Alton,  as  reported  in  our  issue  of  September  22, 
has  ordered  four  baggage,  three  passenger  and  baggage  and  three 
passenger  and  mail  cars  from  the  Pullman  Co. 

The  Darien  d  Western  has  ordered  30  flat  carfe  of  60,000  lbs. 
capacity  from  the  American  Car  &  Foundry  Co.  These  cars  will 
measure  36  ft.  over  all  and  the  bodies  and  underframes  will  be  of 
wood. 

The  Mexican  Car  d  Foundry  Company  has  orders  for  eight 
coaches  from  the  Oaxaca  d  Ejutla,  10  flat  cars  from  Durango  Cen- 
tral (Mexico),  one  private  car  from  Tehauntepec  National.  10 
freight  cars  from  the  Mexican  Central,  175  coal  cars  from  the  Mexi- 
can International,  50  mining  and  six  box  cars  from  the  Cordoba  d 
Huatusco,  and  10  box  and  25  narrow-gage  cars  from  the  National 
of  Mexico. 

The  Chicago  d  Southern  Traction  Co.  has  ordered  66  passenger 
cars  and  one  baggage  car  from  the  St.  Louis  Car  Co.,  for  delivery 
Dec.  20  and  May  1.  The  passenger  cars  will  weigh  57,000  lbs., 
and  measure  51  ft.  long  over  all.  The  special  equipment  will  in- 
clude: St.  Louis  Car  Co.'s  axles,  bolsters,  brake-beams,  brake-shoes, 
brasses,  couplers,  seats  and  trucks.  National  Electric  Co.'s  air- 
brakes, Hartshorn  curtain  fixtures,  Pantasote  curtain  material,  Hast- 
ings heating  system  and  Railway  Steel  Spring  Co.'s  springs. 

The  Pennsylvania,  it  is  reported,  has  ordered  upwards  of  15,000 
cars.  Of  these,  500  are  hopper  cars,  10,000  are  gondolas,  3,400  are 
box  and  1,100  are  stock  cars.  They  are  all  to  be  of  100,000  lbs. 
capacity.  The  order  is  distributed  among  the  following  makers: 
The  American  Car  &  Foundry  Co.,  the  Pressed  Steel  Car  Co.  and 
the  Standard  Steel  Car  Co.  It  is  also  reported  that  the  Pressed 
Steel  Car  Co.  will  make  800  steel  underframes,  for  which  the  Middle- 
town  Car  Works  will  make  300  bodies  and  the  Western  Steel  Car 
&  Foundry  Co.  will  make  500  bodies. 

The  Toledo  d  Western  has  ordered  one  coal  dump  car  of  80,000 
lbs.  capacity  from  the  National  Coal  Dump  Car  Co.,  two  stock  cars 
of  50,000  lbs.  capacity  from  the  W.  A.  Zelnicker  Car  Co.,  and  is 
building  one  stock  car  of  50,000  lbs.  capacity  and  three  gondola 
cars  of  60,000  lbs.  capacity  at  its  company  shops.  Also  ordered  10 
Hart  convertible  gondola  cars  of  80,000  lbs.  capacity  from  the  Rodger 
Ballast  Car  Co.  to  be  built  by  the  American  Car  &  Foundry  Co. 
These  cars  will  weigh  35,200  lbs.  and  measure  34  ft.  long  over  all. 
The  special  equipment  includes:  Westinghouse  air-brakes.  Climax 
couplers,  and  American  Car  &  Foundry  Co.'s  trucks  and  wheels. 


CAR   BUILDING. 


The  Brooklyn  Rapid  Transit  has  asked  bids  on  150  cars. 

The  Grand  Trunk,  it  is  reported,  will  order  at  once  about  2,000 
freight  cars. 

The  Chicago,  Milwaukee  d  St.  Paul  will  build  19  baggage  cars 
at  its  own  shops. 


BRIDGE  BUILDING. 


Daytox,  Ohio. — Plans  are  being  made  by  City  Engineer  F.  M. 
Turner,  and  bids  will  be  asked  probably  the  latter  part  of  next 
month  by  the  Board  of  County  Commissioners  for  building  a  com- 
bined street  railroad  bridge  to  consist  of  a  200-ft.  span  steel  struc- 
ture with  concrete  abutments,  to  cost  about  $300,000. 

HuEDJiAX's  Bridge,  Oxt. — The  County  Council  has  decided  to 
build  a  steel  and  concrete  bridge  here  to  cost  $15,000. 
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KixosviLLE,  Tex. — The  St.  Louis,  Brownsville  &  Jlexico  will 
build  a  new  bridge  over  the  Arroyo  Colorado. 

McKeespoet,  Pa.— a  combined  highway  and  electric  railroad 
bridge  is  to  be  built  over  the  Youghiogheny  river  at  Thirteenth  ave- 
nue.   Former  Mayor  Robert  R.  Caruthers  is  said  to  be  interested. 

MiDLAM).  S.  Dak. — Bids  are  wanted  October  6  by  the  County 
Commissioners  for  building  a  bridge  over  Bad  river.  M.  P.  Kennedy 
is  County  Auditor,  Ft.  Pierre. 

Mn-WAUKEE.  Wis. — The  Council  has  passed  a  resolution  to  sub- 
mit to  the  voters  the  question  of  issuing  $200,000  of  bonds  for  build- 
ing a  new  bridge  on  East  Water  street. 

Pebi'.  Ixd. — Bids  are  wanted  by  the  County  Commissioners,  Oc- 
tober 2,  for  some  bridge  work  in  Miami  County.  C.  W.  Macy  is 
County  Auditor. 

Richmond,  Ixd. — The  County  Commissioners  will  soon  give  con- 
tracts for  building  a  number  of  small  bridges  in  Wayne  County. 

Short  Creek.  Ala. — The  Ensley  Southern,  on  its  extension  from 
this  place  to  Parrish.  in  Walker  County,  will  build  two  bridges  ov^r 
the  Warrior  river  at  a  cost  of  about  $200,000. 

SwissvALE,  Pa. — ^An  ordinance  has  recently  been  signed  for 
building  two  crossings  to  pass  under  the  Pennsylvania  tracks;  also 
for  two  bridge  crossings  over  the  same  tracks:  to  cost  about 
$180,000. 

WixxiPEG,  Max. — The  Canadian  Northern  has  decided  to  build 
a  steel  combined  highway  and  railroad  bridge  over  the  Assiniboine 
river  a  few  miles  west  of  this  place. 

Other  Structures. 

.  Ash  Fork,  Ariz. — The  Atchison,  Topeka  &  Santa  Fe  will  put  up 
a  combined  hotel  and  station  of  brick  two  stories  high,  50  ft.  by 
460  ft.,  to  cost  approximately  $75,000. 

Birmixgham.  Ala. — Plans  have  been  adopted  for  a  new  $1,000.- 
000  passenger  station,  which  the  railroads  entering  this  place,  with 
the  exception  of  tbe  Louisville  &  Nashville,  will  build  in  the  eastern 
part  of  the  city.     Work  is  to  be  started  at  once. 

Bristol.  Texx. — The  freight  house  owned  jointly  by  the  Nor- 
folk &  Western  and  the  Southern,  was  destroyed  by  fire  on  the  14th 
inst.     Loss  about  $50,000. 

Fairfield.  JIe. — The  Waterville  &  Fairfield  Electric  road  will 
build  a  two  story  brick  car  barn  at  this  place. 

GoLDSBORO,  N.  C. — Plans  are  being  made  by  the  railroads  to 
build  a  new  passenger  station. 

LoxDOX,  OxT. — The  Grand  Trunk,  it  is  said,  will  build  a  com- 
bined station  and  hotel  here  at  a  cost  of  about  $2,000,000. 

Norwich,  Oxt. — The  Grand  Trunk  will  divert  its  line  through 
this  place  and  build  a  large  station  here. 

OGDEXSBiTtG,  N.  Y. — The  New  York  Central  will  put  up  a  brick 
passenger  station,  40  by  100  ft.,  to  cost  $20,000. 

PmsBiRG.  K,\x. — The  Kansas  City  Southern  shops  at  this  place 
are  to  be  enlarged  to  double  their  capacity.  The  plans  include  the 
building  of  a  large  machine  shop,  a  30-stall  roundhouse  and  the  con- 
verting of  the  present  machine  shop  building  into  a  big  tank,  boiler 
and  blacksmith  shop,  and  a  number  of  other  structures. 

Portlaxd,  Ore. — The  Northern  Pacific,  it  is  said,  has  bought 
23  acres  of  land  north  of  its  terminal,  to  be  used  for  shops  and 
other  purposes. 

Salem,  III. — ^The  Chicago  &  Eastern  Illinois  has  bought  ground 
at  this  place  as  a  site  for  large  freight  yards.  The  work  includes 
the  building  of  a  roundhouse. 

Waterville,  Me. — The  Maine  Central,  it  is  said,  will  build  a 
large  extension  to  its  car  shops  at  this  place. 


RAILROAD  CONSTRUCTION. 


New  Incorporations,  Surveys,  Etc. 

Alask.^.  Short  Line. — Under  this  name,  a  company  win  ask 
for  incorporation  in  Washington  by  J.  T.  Cornforth,  formerly  of 
Denver,  to  build  a  railroad  from  Ilianna,  on  Cook  Inlet,  northwest 
to  Anvik.  The  proposed  line  will  be  380  miles  long  and  its  highest 
elevation  960  ft.  above  sea  level,  crossing  the  mountains  througli 
the  only  natural  gap  which  exists. 

Arkaxsas.  Louisl\xa  &  GfLF. — This  company,  which  is  planning 
to  build  a  road  from  Pine  Bluff,  Ark.,  about  125  miles  southward, 
reaching  a  point  in  Louisiana,  will,  it  is  said,  at  once  begin  con- 
struction work.  P.  B.  Stewart,  President  of  the  Colorado.  Title  & 
Trust  Co. :  E.  A.  Sunderlin,  J.  M.  Parker,  W.  A.  Otis  and  others  are 
interested. 


Bay  Shore  &  Pacific — Articles  of  incorporation  have  been  filed 
by  this  company  in  California,  with  a  capital  of  $2,000,000.  to  build 
a  railroad  from  a  point  near  the  southern  boundary  of  San  Diego 
to  Pacific  Beach  and  LaJoUa,  and  thence  to  the  morthern  boundary 
of  San  Diego.  This  line  is  to  be  the  first  portion  of  the  proposed 
railroad  to  Imperial  and  Humor.  The  directors  include:  H.  T. 
Richards,  C.  R.  Hammond,  William  Grouse,  S.  Connell,  I.  D.  Stewart 
and  H.  C.  Oatman.  of  San  Diego,  and  N.  H.  Rodgers,  of  Denver. 

Be.^umoxt  &  Gre.\t  Northerx. — A  contract  has  been  given  by 
this  company  to  Lamb  &  Hansen,  of  San  Antonio  and  Houston, 
for  building  the  first  20  miles  of  its  proposed  road,  which  is  to  run 
from  Trinity,  Tex.,  via  Livingston  to  Beaumont.  This  is  said  to 
be  a  Gould  project. 

Braxdox,  SASK.4.TCHEWAX  &  HuDSOx's  Bat. — Grading  work  has 
been  commenced  .by  Contractor  Richards  on  this  new  road  from 
the  international  boundary  to  Hudson's  Bay. 

Cax.adiax  Pacific — This  company  is  making  surveys  for  a  new 
line  from  Austin,  Man.,  west,  to  eliminate  the  heavy  grades  on 
the  existing  line  between  that  place  and  Carberry.  The  new  line 
will  parallel  the  line  of  the  proposed  Grand  Trunk  Pacific,  being 
only  about  150  ft.  distant  from  the  proposed  route  of  this  road, 
which  passes  about  eight  miles  north  of  Carberry. 

Foley  Brothers,  Larson  &  Co.,  who  have  the  contract  for 
double  tracking  this  road  between  Winnipeg  and  Fort  William, 
have  sublet  the  following  contracts:  Two  miles  at  Cross  Lake,  to 
John  E.  Bostrom;  two  miles  at  Kilmar,  to  include  a  tunnel  about 
400  ft.,  to  Larson  Bros.;  three  miles  between  Ostersund  and  Busteed, 
to  Fred  Peterson  &  Co. 

Grading  has  been  begun  by  Contractor  James  Cowen  on  the 
link  that  will  connect  this  company's  Hudson  Bay  line  with  the 
main  line  in  St.  Charles,  a  few  miles  from  the  city  of  Winnipeg. 
The  new  line  will  run  from  a  point  where  the  Hudson's  Bay  line 
intersects  the  Canadian  Pacific  through  St.  James,  crossing  over 
the  Assinniboine  river  and  running  through  St.  Charles  to  the 
Canadian  Northern  main  line,  connection  being  made  near  Fort 
Whyto.  On  the  road  further  west,  the  construction  work  is  pro- 
gressing rapidly  and  grading  is  finished  to  Edmonton,  N.  W.  T. 

Cextral  Braxch  &  St.  Joseph. — See  Missouri  Pacific. 

Central  of  Georgia. — A  contract  has  been  given  by  this  com- 
pany to  W.  J.  Oliver  &  Co..  of  Knoxville,  Tenn.,  to  build  an  exten- 
sion from  Greenville  to  Noonan.  Ga..  a  distance  of  about  20  miles. 
Work  is  to  be  commenced  at  once.     (September  8,  p.  79.) 

Chicago  &  Nortii-Westekx. — See  Pierre,  Rapid  City  &  North- 
western below.  • 

Chicago,  BntLixoTox  &  Quixcr. — This  company  is  pushing  work 
on  its  extension  from  Centralia,  111.,  south  to  Herrin.  The  proposed 
road  will  run  through  Woodlawn,  Waldronville,  Christopher  and 
Plumfield,  and  is  to  be  ready  for  operation  by  December  1  of  this 
year.  The  company  is  planning  to  build  an  extension  from  Valier, 
on  this  line,  north  of  Christopher,  in  Franklin  County,  northwest 
to  St.  Louis.  The  survey  from  Valier  runs  in  a  northwesterly  direc- 
tion through  the  counties  of  Franklin.  Perry,  Washington  and  St. 
Clair,  a  aistance  of  about  70  miles.  Connection  will  be  made  at 
Belleville  with  the  St.  Louis  &  O'Fallon,  which  will  be  extended  to 
that  point.     (June  30,  p.  215.) 

Cixcixxati.  New  Orleaxs  &  Texas  Pacific. — Surveys  are  being 
made  by  this  company  for  a  line  from  Kismet,  in  Morgan  County, 
Tenn.,  southwest  to  South  Pittsburg,  a  distance  of  about  133  miles, 
passing  through  a  rich  timber  and  coal  district. 

Cordele.  Hawkixsville  &  NoRTHEASTERX.^Application  will  be 
made  by  a  company  under  this  name  in  Georgia  with  a  capital  of 
$250,000  for  a  charter  to  build  a  railroad  in  that  state  35  miles 
long.  Surveys  have  not  been  made  as  yet,  but  the  road  is  proposed 
to  run  from  Cordele  northeast  to  Hawkinsville.  in  Pulaski  County. 
Hon.  J.  Polk  Brown,  former  member  of  the  Railroad  Commission 
of  Georgia;  P.  H.  Lovejoy.  H.  N.  Parsons.  J.  J.  Harvard,  C.  W. 
Jordan,  Jr.,  and  E.  J.  Henry,  of  Gainesville,  are  interested. 

D.ARiEx  &  Westerx. — This  company,  which  operates  41  miles  of 
road  in  Georgia,  is  planning  to  build  an  extension  fnom  Darien 
south  to  Brunswick,  a  distance  of  20  miles. 

Den\-er  &  Rio  Graxde. — The  Durango-Farmington  branch  of  this 
road  has  been  completed  to  Aztec,  in  San  Juan  County,  and  has  been 
formally  opened.  The  balance  of  the  road  to  Farmington,  a  distance 
of  about  15  miles,  will  be  completed  the  first  of  next  month  and 
trains  will  be  regularly  run  by  the  15th.  The  new  branch,  which  is 
50  miles  long,  Durango  to  Farmington.  has  been  the  subject  of  dis- 
pute between  the  Harriman  and  Gould  interests  during  the  past 
summer,  the  former  having  obtained  an  injunction  to  prevent  the 
building  of  the  road.  A  stay  of  the  injunction  having  been  secured, 
work  is  being  rushed  on  the  road,  with  the  hope  of  having  regular 
trains  running  over  the  line  before  the  court  takes  further  action. 
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Ei.MiuA.  Corning  &  Wavkrly  (Electric). — An  officer  writes 
that  this  company,  which  was  recently  granted  a  charter  in  New 
Yorlv  to  build  37  miles  of  road,  will  connect  the  Corning  &  Painted 
Post  Street  Railway  with  the  Elmira  Water,  laght  &  Railroad  Com- 
pany's line,  and  will  also  connect  the  latter  road  with  the  Waverly, 
Say  re  &  Athens  Traction  Co.;  all  these  pi-operties,  with  the  excep- 
tion of  the  Elmira  concern,  are  to  be  consolidated  under  the  name 
of  the  Southern  Tier  Railway  Co.  Joseph  A.  Powers,  of  Troy,  N.  Y., 
Is  President. 

Erie. — An  officer  writes  in  regard  to  new  work  between  Lake- 
wood,  N.  Y.,  and  Columbus,  Pa.,  that  this  company  is  planning 
to  build  a  new  line  from  Lakewood  through  Ashville,  Watts  Flats, 
Niobe  and  Lottsville  to  Columbus,  21.6  miles,  of  which  eight  miles, 
from  Lakewood  to  a  point  east  of  Niobe,  is  to  be  double  track, 
and  from  that  point  to  Columbus,  13.(1  miles,  single  track.  This 
line  is  to  be  finished  in  190().  Contracts  for  grading  are  to  be  let 
within  the  next  thirty  days.  The  contract  for  part  of  the  masonry 
has  been  given  to  Smith-McCormick  Company,  of  Easton,  Pa.  No 
grading  has  been  done.  The  curves  are  light,  but  some  of  the 
grading  is  heavy.  Maximum  grades  are  .2  per  cent,  eastbound,  and 
.3  per  cent,  westbound.     (Sept.  15,  p.  87.) 

A  contract  has  been  given  to  the  McGinty  Contracting  Co., 
of  Minerva,  Ohio,  at  about  $50,000,  to  build  a  concrete  subway  at 
the  eastern  end  of  its  yards  at  Randall. 

Port  Worth  &  Mineral  Wells  (Electric.) — A  charter  has  been 
iiled  by  a  company  under  this  name  in  Texas,  with  a  capital  stock 
of  $250,000,  to  build  an  electric  railroad  from  Fort  Worth,  Tex.,  to 
Mineral  Wells,  a  distance  of  about  50  miles.  The  board  of  directors 
includes:  Cicero  Smith,  D.  M.  Howard,  H.  N.  Frost,  E.  J.  Warren 
and  Albert  Stevenson,  all  of  Mineral  Wells. 

Great  Northern. — This  company  has  filed  a  map  showing  the 
definite  location  of  the  right  of  way  of  its  proposed  extension  from 
Summers,  in  Flathead  County,  Mont.,  east  to  Holt,  thence  along  the 
east  side  of  Flathead  lake  to  the  northern  side  of  Flathead  reserva- 
tion, a  distance  of  about  60  miles. 

Surveys  are  being  made  by  this  company  tor  a  line  to  be  built 
from  St.  John,  N.  Dak.,  to  Brandon,  Man.  In  addition,  a  spur  is 
to  be  built  from  the  former  place  to  Fish  Lake. 

See  Portland  &  Seattle. 

Gulf,  Colorado  &  Santa  Fe. — According  to  reports  from  Davis, 
in  the  Chickasaw  Nation,  Indian  Territory,  this  road  will  build  a 
line  from  that  point,  east  to  the  coal  fields  in  the  Choctaw  nation. 

Illinois  Central. — See  Yazoo  &  Mississippi  Valley  below. 

Interstate  Tunnel  Railroad. — A  charter  has  been  granted  to 
a  company  under  this  name  in  the  states  of  New  Jersey  and  New 
York  to  operate  a  tunnel  railroad  from  Jersey  City  under  the  North 
river  to  the  Borough  of  Manhattan,  New  York  City.  Application 
has  been  made  to  the  city  authorities  for  a  franchise  to  extend 
the  tunnel  from  the  North  river  at  the  foot  of  Chambers  street 
east  to  Park  Row.  John  B.  McDonald  is  President  of  the  new 
company,  and  S.  L.  F.  Deyo.  Chief  Engineer.  The  plans  of  the 
company  are  before  the  Rapid  Transit  Commission  for  their  con- 
sideration.    Further  particulars  are  given  in  another  column. 

Kansas  Southern  &  GuLF.^This  company,  which  operates  eight 
miles  of  road  from  Blaine.  Pottawatomie  County,  Kan.,  south  to 
Westmoreland,  has  obtained  a  charter  to  extend  its  road  from  the 
southern  terminus  south  to  Alma,  in  Wabaunsee  County,  a  distance 
of  about  35  miles.  O.  J.  CoUmann,  Westmoreland,  Kan.,  is  General 
Manager. 

Louisiana  East  &  West. — This  company  is  reported  ready  to 
let  contracts  for  building  its  proposed  line  from  Bunkie,  La.,  to 
South  Villeplatte,  a  distance  of  20  miles.  C.  J.  Carpenter,  Bunkie, 
is  Superintendent. 

Manhattan  &  Long  Island  (Electric). — Incorporation  has  been 
granted  to  a  company  under  this  name  in  New  York,  with  a  capital 
of  110,000,000,  to  build  an  electric  railroad  80  miles  long,  connect- 
ing Long  Island  City  and  Northport,  L.  I.  The  directors  include: 
Edward  Mackey,  D.  T.  Meyer,  H.  H.  Boutell,  S.  Y.  Sauber,  F.  M. 
Walter  and  George  E.  McArdle,  all  of  New  York,  and  William  R. 
Stockwell,  of  Yonkers,  N.  Y. 

Missouri,  Oklahoma  &  Gulf.— This  company,  which  operates  62 
miles  of  road  in  Indian  Territory,  it  is  said,  has  completed  surveys 
for  an  extension  of  its  road  from  the  northern  terminus  at  Wag- 
oner, Ind.  T.,  north  for  a  distance  of  70  miles  to  Afton;  construction 
work  is  to  be  commenced  at  once.     (March  31,  p.  102.) 

Missouri  Pacific— Regarding  the  improvements  which  it  was 
recently  reported  would  be  made  by  this  company  in  St.  Louis 
County,  Mo.,  an  officer  writes  denying  the  report. 

Announcement  has  been  made  that  this  company  will  extend 
its  line  from  Atchison,  Kan.,  to  St.  Joseph,  Mo.  Incorporation 
papers  have  been  issued  to  the  Central  Branch  &  St.  Joseph  for  this 


purpose.  Two  routes  are  under  consideration,  one  on  the  Missouri 
side  of  the  river  and  the  other  on  the  Kansas  side.  Surveys  have 
been  completed  for  both,  but  it  has  not  yet  been  determined  which 
will  be  used.  The  Missouri  Pacific  has  been  using  the  Burlington's 
tracks  since  1880,  and  its  lease,  which  expired  nearly  a  year  ago, 
has  not  been  renewed.  It  is  also  stated  that  the  company  has 
bought  a  large  plot  of  ground  in  St.  Joseph  as  a  site  for  terminals. 

Morelia  &  Tacammaro. — Reports  from  Guadalajara,  Mex..  state 
that  the  state  of  Michoacan  has  agreed  to  pay  a  subscription  of 
$400,000  to  this  proposed  road  to  build  the  line  from  the  Mexican 
Central  station  at  Ira  Puato  to  Tacambaro,  in  the  state  of  Michoa- 
can. Announcement  has  also  been  made  that  the  construction  work 
will  be  commenced  during  the  present  year.  The  company  is  being 
financed  by  A.  J.  Peyton  &  Co.,  of  New  York. 

Napa  &  Lakeport. — Application  has  been  made  by  a  company 
under  this  name  in  California,  with  a  capital  of  $2,000,000,  to 
build  a  railroad  from  Lakeport,  Cal.,  southeast  to  Napa  City,  a 
distance  of  90  miles,  with  a  branch  from  the  latter  place  to  Monti- 
cello.  The  road  will  parallel  the  California  Northwestern  for  most 
of  its  distance,  and  for  part  of  the  way  it  will  also  parallel  the 
Southern  Pacific.  Harding  &  Sargent,  of  San  Francisco,  are  attor- 
neys for  the  company. 

New  York,  New  Haven  &  Hartford. — This  company  has  com- 
pleted surveys  for  building  a  cut-off  from  Yalesville,  on  the  Hartford 
division,  northwest  for  a  distance  of  eight  miles  to  Plantsville, 
on  the  Northampton  division.  By  such  a  line  the  freight  traffic  of 
the  Northampton  division  could  reach  the  Cedar  Hill  freight  yard 
and  thus  the  yard  in  the  city  would  be  relieved. 

Northern  Pacific. — See  Portland  &  Seattle. 

North  Mississippi  &  Bay  Springs. — Application  has  been  made 
in  Mississippi  to  incorporate  this  company  and  grant  it  the  rights 
of  an  old  charter  for  a  railroad  from  Burnsville,  in  Tishomingo 
County,  to  Warren  Mill,  between  Tishomingo  and  Itawamba  Coun- 
ties, a  distance  of  about  30  miles.  The  road  will  pass  through  a 
rich  tim15er  territory.  At  Burnside,  connection  will  be  made  with 
the  Southern  Railway. 

Oregon   Short  Line. — See  Yellowstone  Park  below. 

Pauls  Valley. — A  charter  has  been  granted  this  company  in 
Oklahoma,  with  a  capital  of  $5,000,000,  to  build  a  railroad  from  Ada, 
Ind.  T.,  southwest  to  Wichita  Falls,  Tex.  The  directors  include: 
J.  C.  Amendt,  Chicago,  President;  W.  M.  Freeman,  Vice-President; 
Albert  Kennie,  Secretary  and  Treasurer:  J.  B.  Thompson,  S.  J. 
Garwin  and  J.  C.  Hybarger,  of  Pauls  Valley,  and  A.  P.  Williams, 
John  Upshaw  and  P.  J.  Stovall,  of  Wanetta. 

Pierre  &  Fort  Pierre  Bridge-Railway  Company. — Articles  of  in- 
corporation have  been  filed  in  South  Dakota  by  a  company  under 
this  name,  with  a  capital  of  $10,000,  to  build  a  railroad  three  miles 
long  from  the  western  terminus  of  the  lines  of  the  Chicago  &  North- 
western, in  the  city  of  Pierre,  over  the  Missouri  river  to  the  eastern 
terminus  of  the  lines  of  the  Pierre,  Rapid  City  &  Northwestern,  in 
the  town  of  Fort  Pierre.  The  estimated  cost  of  the  work  will  be 
$300,000  a  mile.  It  is  also  announced  that  work  on  the  bridge  over 
the  river  will  be  commenced  at  once.  The  incorporators  are:  R.  W. 
Stewart,  O.  H.  McCarty,  of  Huron;  Marvin  Hughitt,  John  M.  Whit- 
man and  J.  B.  Redfield,  all  of  the  Chicago  &  North-Western. 

Pierre,  Rapid  City  &  Northwestern  (C.  &  N.-W.). — Under  this 
name,  a  company  has  been  incorporated  in  North  Dakota  by  ofiicials 
of  the  Chicago  &  North-Western  to  build  a  railroad  from  Pierre,  N. 
Dak.,  west  through  Stanley  and  Lyman  Counties  to  Rapid  City,  in 
Pennington  County,  a  distance  of  about  160  miles.  The  company, 
it  is  said,  has  bought  the  franchises  of  the  old  Rapid  City,  Missouri 
River  &  St.  Paul,  and  will  at  once  begin  work  east  of  Rapid  City. 
Contracts  for  the  grading  work  reported  let  to  John  Chamberlain 
and  Owens  &  Loveless. 

Port  Arthur  &  Houston  Short  Line. — This  company  has  not  as 
yet  decided  which,  route  it  will  follow  after  crossing  the  river  at 
Wallisville,  Tex.,  on  its  proposed  road  now  under  construction  from 
Port  Arthur  to  Houston,  Tex.  Contracts  will  shortly  be  let  for 
building  56  miles  of  road.     (April  21,  p.  131.) 

Portland  &  Seattle. — Announcement  has  been  made  by  the 
Northern  Pacific  that  this  projected  road  has  been  bought  for  the 
joint  account  of  that  company  and  the  Great  Northern.  It  is  pro- 
posed to  at  once  build  the  road  from  Kennewick,  Wash.,  on  the 
Columbia  river,  opposite  Pasco,  west  along  the  north  bank  of  the  Co- 
lumbia river  to  Vancouver,  Wash.,  a  distance  of  about  200  miles.  The 
grading  contract  has  been  let  and  work  started;  the  work  includes 
a  tunnel  2,000  ft.  long  at  Cape  Horn  and  bridges  over  the  Columbia 
and  Willamette  rivers.  When  completed,  this  line  will  give  both 
roads  a  much  more  direct  line  from  the  east  to  Portland  and  at 
the  mouth  of  the  Columbia  river.  This  will  parallel  the  Oregon 
Railroad  &  Navigation  Company's  line  which  runs  along  the  south 
bank  of  the  Columbia  river  from  Wallula  west  to  Portland. 
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RocKViLLE,  Westport  &  NORTHWESTERN. — This  compauy,  which 
operates  about  45  miles  of  railroad  in  Ontario  from  Brockville  to 
Westport,  has  made  a  preliminary  survey  for  100  miles  on  its  pro- 
posed extension  to  Sault  Ste.  Marie,  a  distance  of  about  450  miles. 
Permanent  surveys  have  been  completed  for  the  first  20  miles. 

Seaboard  Air  Line. — This  company,  it  is  reported,  is  making 
surveys  to  build  a  line  from  Jacksonville,  Ala.,  south  to  Aniston, 
a  distance  of  12  miles. 

Sioux  Falls  &  Western. — Articles  of  incorporation  have  been 
filed  by  a  company  under  this  name  in  South  Dakota,  with  a  capital 
of  ?10.000.000.  to  build  210  miles  of  railroad.  The  plans  of  the  com- 
pany include  the  building  of  two  lines  from  Sioux  Palls,  one  to 
Greenwood  through  the  counties  of  Minnehaha,  McCook,  Hutchin- 
son, Douglas  aud  Charles  Mix.  and  the  other  from  Sioux  Palls 
through  Minnehaha,  Lincoln,  Yankton  and  Bonhomme  counties  to 
Bonhomme. 

Southern. — This  company  has  given  a  contract  to  William  J. 
Oliver,  of  Knoxville,  Tenn.,  at  $1,000,000  to  double  track  its  line 
from  Morristown  to  Knoxville  and  build  a  line  from  Chattanooga, 
Tenn.,  southwest  to  Stevenson,  Ala. 

Southern  Traction. — An  officer  writes  that  bids  for  building 
this  proposed  road  will  be  let  October  15.  The  route  runs  from 
Altoona.  Pa.,  south  through  South  Altoona,  Eldorado,  Canan  Beryl, 
Duneansville,  Newry,  Preedom  and  McKees  to  Roaring  Springs,  with 
a  loop  starting  from  a  point  on  the  main  line  at  Beryl  and  running 
east  through  HoUidaysburg,  and  thence  west  to  the  main  line  at 
Duneansville.  The  work  will  be  easy,  with  light  grades  and  curves. 
It  includes  one  overhead  crossing  and  nine  small  steel  bridges. 
P.  G.  Patterson,  Pittsburg,  Pa.,  is  President,  and  H.  C.  Gwin,  of 
Altoona.  Pa.,  Chief  Engineer. 

Texas,  Oklahoma  &  Northwestern. — A  charter  has  been  grant- 
ed to  a  company  in  Oklahoma  under  this  name,  with  a  capital  of 
$2,500,000,  to  build  a  railroad  450  miles  long.  The  proposed  line 
runs  from  a  point  on  the  boundary  line  between  the  Chickasaw 
nation  and  Caddo  County,  in  Oklahoma  Territory,  northwest  to  a 
point  on  the  Cimarron  river,  in  Woodward  County,  traversing  the 
counties  of  Caddo,  Custer,  Dewey  and  Woodward;  also  an  eastern 
line  through  the  counties  of  Blaine,  Kingfisher  and  Logan  to  Guth- 
rie, and  a  western  line  through  the  counties  of  Roger  Mills  and 
Day.  Connection  will  be  made  with  the  Lindsay.  Washita  &  West- 
ern, giving  connection  with  western  Oklahoma,  Texas  and  Kansas 
for  the  coal  deposits  along  the  latter  road.  The  directors  are: 
A.  H.  Huston,  John  Deveraux,  Charles  Seeley  and  C.  E.  Carpenter,  of 
Guthrie,  and  Henry  Knapp,  of  New  York. 

Tonopah. — This  company,  which  operates  a  road  from  Soda- 
ville,  Nev.,  on  the  Carson  &  Colorado  division  of  the  Southern 
Pacific  southeast  to  Tonopah,  a  distance  of  65  miles,  has  filed  an 
amendment  to  its  charter,  seeking  permission  to  build  an  exten- 
sion from  Goldfield,  to  which  point  it  is  now  building,  to  Bull- 
frog, a  distance  of  about  SO  miles.     Work  is  to  be  started  at  once. 

Union  Pacific. — Plans,  it  is  said,  have  been  completed  by  this 
company  to  double  track  its  main  line  for  a  distance  of  about  70 
miles  in  Wyoming.  Surveys  are  also  being  made  locating  a  cut-off 
from  South  Omaha  west  to  Valley,  a  distance  of  about  25  miles. 

ViNCENNEs,  West  Baden  &  Louisville  Tr.\ction. — This  company 
has  let  a  contract  to  a  Pennsylvania  contractor  to  build  its  line 
from  Vincennes,  Ind..  via  Jasper  to  Prench  Lick  at  about  $2,000,000. 
A  contract  has  also  been  given  to  a  Philadelphia  company  to  build 
the  power  works,  either  at  Pittsburg  or  Otwell,  for  about  $300,000. 

Virginia  Roads. — A  corporation  has  been  formed,  with  head- 
quarters at  Newport  News,  Va.,  for  the  purpose  of  building  a  rail- 
road from  that  place  to  Y'orktown.  The  company,  which  is  capi- 
talized at  $300,000,  proposes  to  use  gasoline  motor  cars.  W.  A. 
Post,  President  of  the  Citizens'  Railway,  Light  &  Power  Co.,  is 
named  as  President;  J.  L.  Patton,  Vice-President;  C.  M.  Graves, 
Jr.,  of  Norfolk,  Secretary,  and  Arthur  Lee,  Treasurer. 

Western  Ohio  (Electric). — This  company  has  completed  Its 
line  from  Findlay  to  Lima,  Ohio,  giving  an  indirect  electric  road 
from  Cincinnati  to  Cleveland.  The  route  from  Cincinnati  to  Dayton 
is  by  the  Cincinnati,  Dayton  &  Toledo.     (April  7,  p.  111.) 

Y'Azob  &  Mississippi  Valley  (III.  Cent.). — An  officer  writes 
confirming  the  report  that  this  company  is  building  a  branch  line 
from  Philipp,  in  Tallahatchie  County,  Miss.,  north  into  the  Delta 
country  for  a  distance  of  14.66  miles.  (See  Illinois  Central,  Sept. 
8,  p.  79.) 

Yellowstone  Park  (Oregon  Shoj!t  Line). — Under  this  name,  a 
company  has  been  incorporated  to  build  a  railroad  from  St.  An- 
thony, in  Freemont  County,  Idaho,  southeast  through  the  town 
of  Marysville  and  over  the  main  divide  of  the  Rocky  Mountains  by 
way  of  Rea's  pass  through  the  section  forming  the  western  boundary 
of  Yellowstone  Park,  a  distance  of  about  75  miles;  also  to  build 
a  line  from  a  point  on  the  Oregon  Short  Line  at  St.  Anthony  east 


for  a  distance  of  20  miles  and  thence  south  50  miles  to  Victor,  in 
Bingham  County.  The  offices  of  the  company  will  be  at  Pocatello, 
and  the  incorporators  include:  W.  H.  Bancroft,  E.  Buckingham, 
P.  L.  Williams,  William  Ashton  and  others,  of  Salt  Lake,  and  T. 
J.  Duddleson,  of  Pocatello. 


RAILROAD  CORPORATION  NEWS. 


Boston  &  Maine. — The  Connecticut  River,  which  is  leased  by  the 
Boston  &  Maine,  has  purchased  the  Vermont  Valley,  24  miles 
long,  running  from  Bellows  Falls,  Vt.,  south  to  Brattleboro  and 
controlling  the  Sullivan  County,  which  runs  from  Bellows  Falls, 
north  to  Windsor,  26  miles.  This  gives  the  Boston  &  Maine  a 
continuous  line  from  Springfield,  Mass.,  to  Windsor,  Vt.,  except 
between  South  Vernon,  Vt.,  and  Brattleboro,  13  miles,  over 
which  the  Boston  &  Maine  has  trackage  rights  on  the  Central 
Vermont.  From  Windsor  north  to  the  Passumpsic  division  at 
White  River  Junction,  14  miles,  the  track  of  the  Central  Ver- 
mont is  used. 

Chicago  Electric  Traction. — This  company  has  been  sold  to  a  syn- 
dicate of  Indiana  capitalists  for  the  equivalent  of  $650,000  cash 
and  $200,000  in  stock  of  the  Interurban  Electric  Co.,  of  Indiana. 
It  is  said  that  through  this  sale  the  latter  company  will  obtain 
a  Chicago  terminal  as  soon  as  its  line  from  Harvey,  111.,  to  Kan- 
kakee is  built. 

Chicago.  Indian.u'olis  &  Louisville. — The  gross  earnings  of  this 
company  for  the  year  ended  June  30  were  $5,609,750,  an  in- 
crease of  $309,127.  and  net  earnings,  $1,979,710,  an  increase  of 
$95,256.  The  total  income  was  $2,140,142,  and  the  surplus,  $1,- 
104,948.  The  company  paid  4  per  cent,  dividends  on  its  $5,000,- 
000  preferred  stock  and  2 '4  per  cent,  on  its  $10,500,000  common 
stock,  leaving  a  balance  of  $628,198,  a  decrease  of  $130,664.  The 
operating  ratio  was  64.7  per  cent.  This  company  is  controlled 
by  the  Louisville  &  Nashville  and  the  Southern,  who  acquired 
93  per  cent,  of  the  common  stock  and  77  per  cent,  of  the  pre- 
.ferred  stock  in  1902. 

Kansas  Citt,  Mexico  &  Orient  of  Texas. — The  Panhandle  &  Gulf, 
which  is  the  completed  portion  in  Texas  of  the  Kansas  City, 
Mexico  &  Orient,  has  filed  an  amendment  to  its  charter  chang 
ing  its  name  to  the  Kansas  City,  Mexico  &  Orient  of  Texas. 

Kentlcky  &  Tennessee. — H.  C.  Barroll  &  Co.,  Chicago,  are  offering 
at  100  and  interest  $650,000  of  this  company's  first-mortgage  6 
per  cent,  serial  bonds  issued  in  1905.  The  Stearns  Salt  &  Lumoer 
Co.  guarantees  the  principal  and  interest  of  these  bonds,  which 
are  part  of  an  authorized  issue  of  $850,000.  The  proposed  road 
is  to  run  from  Stearns,  Ky..  westerly  and  southwesterly  into 
Tennessee  for  60  miles.  The  bonds  are  also  secured  by  timber 
lands,  coal  mines,  mills  and  other  structures  owned  by  the  com- 
pany in  Tennessee  and  Kentucky. 

ManistiqUe.  Marquette  &  Northern. — This  company,  with  the  car 
ferry  operated  in  conjunction  with  it,  has  been  sold  under  fore- 
closure proceedings  for  $1,250,000  to  the  Union  Trust  Co.,  of  De- 
troit, this  price  being  $130,000  more  than  the  bonded  indebted- 
ness. It  is  not  unlikely  that  the  road  will  be  acquired  by  the 
Grand  Rapids  &  Indiana. 

New  York  Central  &  Hudson  River, — In  the  quarter  ended  Sep' 
tcmber  30  (figures  for  this  year  partly  estimated),  the  gross 
earnings  of  the  entire  system  east  of  Buffalo  were  $23,281,500 
an  increase  of  $2,266,100  over  1904.  Operating  expenses  in- 
creased $1,818,600,  leaving  an  increase  of  $417,500  in  net  earn- 
ings, which  were  $7,452,000.  The  operating  ratio  for  the  whole 
was  G7.99  per  cent.,  while  the  operating  ratio  on  the  additional 
business  gained  over  last  year  was  81.6  per  cent.  For  the  nine 
months  ended  September  30,  gross  earnings  were  $62,471,100, 
an  increase  of  $4,982,900.  Operating  expenses  increased  $3,010- 
300,  leaving  an  increase  of  $1,972,600  in  net  earnings,  which 
were  $18,401,400.  The  operating  ratio  for  the  whole  was  70.54 
per  cent.,  while  the  ratio  on  the  nearly  $5,000,000  of  increased 
business  was  60  per  cent.  For  the  nine  months,  the  balance 
available  for  dividends  was  4.80  per  cent.,  out  of  which  divi- 
dends of  3.75  per  cent,  were  paid. 

Oregon  Short  Line. — Kinnicutt  &  Potter,  of  New  Y'ork,  are  offering 
at  96  and  interest  $500,000  4  per  cent,  refunding  gold  bonds  ^sf 
1929.  These  bonds  are  a  part  of  an  authorized  issue  of  $100,= 
000,000. 

Panhandle  &  Gulf. — See  Kansas  City,  Mexico  &  Orient  of  Texas. 

Temiskaming  &  Northern  Ontario. — This  company  is  negotiating 
in  London  for  the  direct  issue  of  $7,000,000  bonds.  Of  this 
amount,  $6,000,000  will  be  used  to  refund  the  original  loan  from 
the  government  and  the  remaining  $1,000,000  will  complete  the 
payment  of  the  floating  debt  that  has  been  Incurred  for  building 
the  line  to  its  present  terminus,  which  Is  100  miles  north  of  New 
Liskeard. 


GENERAL    NEWS  SECTION 


NOTES. 

It  is  reported  that  the  survey  camps  along  the  Grand  Trunk 
Pacific  lines  under  construction  east  of  Winnipeg,  are  to  be  put  into 
communication  with  headquarters  by  wireless  telegraph. 

Oregon  papers  say  that  the  Oregon  Railroad  &  Navigation  Com- 
pany is  to  use  oil  for  fuel  in  locomotives  between  Umatilla  and 
Huntington;  also  that  the  roadbed  will  be  oiled  to  keep  down  the 
dust. 

A  press  despatch  from  Washington  says  that  Mr.  Garfield, 
Commissioner  of  Corporations  in  the  Department  of  Commerce  and 
Labor,  is  to  investigate  transportation  corporations  in  the  same  way 
that  he  has  investigated  the  beef  industry. 

The  Senate  Committee  on  Interstate  Commerce — the  Elkins 
Committee — is  to  meet  at  Washington,  October  15.  It  is  said  that 
the  record  will  not  be  reopened  for  any  general  hearing,  but  an 
exception  to  this  rule  will  be  made  in  favor  of  Mr.  E.  P.  Bacon. 

A  press  despatch  from  Austin  says  that  the  principal  railroads 
of  Texas  have  begun  injunction  proceedings  against  the  state 
authorities  to  prevent  the  enforcement  of  the  law,  recently  passed, 
taxing  the  railroads  one  per  cent,  on  their  gross  receipts. 

At  Little  Rock,  Ark.,  the  St.  Louis,  Iron  Mountain  &  Southern 
is  being  prosecuted  in  court  for  issuing  free  transportation  to  State 
officials  and  members  of  the  legislature,  contrary  to  the  law,  which 
prescribes  a  fine  of  from  $200  to  $250  against  both  the  railroad  and 
the  officials  in  such  cases. 

The  Secretary  of  War,  who  has  just  returned  from  the  Philip- 
pine Islands,  traveled  from  Yokohama  to  Washington  in  14  days, 
8  hours,  the  shortest  time  on  record  for  that  journey.  From 
Chicago  to  Washington  (788  miles)  Secretary  Taft  was  carried  in 
a  special  train  in  18  hours,  57  minutes. 

An  officer  of  the  Pan-American  Railway  Company,  the  lines  of 
which  lie  in  the  hot  regions  of  Mexico,  is  quoted  as  saying  that 
during  June,  July  and  August  not  a  single  employee  of  the  com- 
pany missed  a  day  of  work  on  account  of  sickness.  This  happy 
result  is  attributed  to  the  rigid  enforcement  of  hygienic  rules. 

The  Missouri  Pacific  in  replying  to  a  citation  for  contempt  of 
court  tells  the  United  States  Circuit  Court  at  Kansas  City  in  sub- 
stance that  it  is  not  guilty  of  the  charge  of  paying  rebates  to  the 
Hutchinson  &  Arkansas  River  Railroad.  A  through  rate  agreement 
was  made  with  this  road  on  the  belief  that  it  was  a  genuine  rail- 
road, and  when  it  was  found  to  be  only  a  yard  track  of  the  Hutchin- 
son &  Kansas  Salt  Company  the  agreement  was  cancelled. 

According  to  Pittsburg  papers,  the  superintendent  of  the  Mid- 
dle division  of  the  Pennsylvania  has  issued  an  order  forbidding 
employees  to  accept  gifts  from  shippers.  This  order  has  not  been 
occasioned  by  the  discovery  of  "graft"  in  connection  with  some 
hundred  thousand  dollar  contract;  but,  according  to  the  reports,  is 
due  to  trouble  which  somebody  has  had  over  four  quarts  of  milk, 
at  a  station  where  some  shipper  of  milk  happened  to  be  unusually 
generous. 

Near  Ballard,  Washington,  on  the  night  of  October  2,  a  pas- 
senger train  of  the  Great  Northern  was  stopped  by  robbers  and  the 
express  car  was  blown  up  with  dynamite.  It  is  said  that  the 
robbers  secured  about  $1,000.  While  the  robbers  were  breaking 
open  the  safe  in  the  express  car,  two  boys,  who  had  been  riding 
with  them  on  the  "blind  baggage,"  but  who  say  they  were  not 
members  of  the  gang,  went  through  the  passenger  cars  and  "held 
up"  the  passengers  for  their  valuables.  It  is  said  that  the  boys 
had  no  firearms.  The  boys  were  arrested  but  the  dynamiters 
escaped. 

The  fall  movement  of  freight  appears  now  to  be  heavy  in  all 
parts  of  the  country.  A  scarcity  of  freight  cars  is  reported  at 
Chicago  and  many  other  places,  and  of  locomotives  at  some  places. 
In  the  bituminous  coal  traffic  to  the  Atlantic  seaboard  the  strife 
among  shippers  for  cars  is  said  to  be  severe.  The  New  York 
Central,  the  Reading  and  the  Baltimore  &  Ohio  have  issued  orders 
forbidding  the  loading  of  their  coal  cars  to  points  off  their  own 
lines.  The  Reading  is  short  of  cars  for  the  anthracite  trade  also. 
The  movement  of  iron  and  steel  from  Pittsburg  is  said  to  be  the 
heaviest  in  the  history  of  the  city. 

It  is  announced  in  Washington  that  Interstate  Commerce  Com- 
missioner Joseph  W.  Fifer,  formerly  Governor  of  Illinois,  has 
resigned,  the  resignation  to  take  effect  three  or  four  months  hence. 
The  reports  say  that  the  resignation   is  due  to  conditions  in  Mr. 


Fifer's  family  and  his  desire  to  avoid  spending  another  winter  in 
Washington;  but  on  the  same  day  that  this  announcement  is  pub- 
lished the  news  comes  from  Chicago  that  ex-Governor  Yates  of 
Illinois  is  to  have  Commissioner  Fifer's  place,  Mr.  Yates  having 
accommodatingly  taken  himself  out  of  the  way  of  Senator  Cullom's 
plans  for  re-election  to  the  Senate. 

Testifying  before  the  Interstate  Commerce  Commission  at  Chi- 
cago last  week  President  B.  P.  Ripley,  of  the  Atchison,  Topeka  & 
Santa  Fe,  said  that  the  rate  on  dressed  beef  between  Kansas  City  and 
Chicago  should  be  150  per  cent,  higher  than  the  rate  on  livestock. 
He  said  it  cost  less  to  carry  livestock  than  packing-house  products. 
He  read  a  table  showing  the  cost  of  hauling  carload  lots  of  live- 
stock, dressed  beef  and  packing-house  products  from  Kansas  City 
to  Chicago,  as  follows:  "Car  of  dressed  meat,  Kansas  City  to 
Chicago,  $82.19;  packing-house  products,  $85.03,  and  livestock, 
$r)4.77."  Mr.  Ripley  claimed  that  his  company  lost  money  on  every 
car  of  dressed  beef  hauled  between  Kansas  City  and  Chicago. 

The  State  Railroad  Commission  of  Georgia  has  issued  a  rule  re- 
quiring railroads  to  reweigh  carloads  of  coal  and  lumber  at  destina- 
tion if  the  consignee  so  requests.  The  request  must  be  made  within 
the  free  time  for  delivery,  and  must  be  accompanied  with  a  deposit 
of  $2,  which  money  is  to  be  refunded  if  the  actual  weight  proves 
to  be  more  than  500  lbs.  different  from  the  billed  weight.  The 
weighing  must  be  done  by  a  sworn  weigher  in  the  presence  of  the 
consignee  and  must  show  the  tare — which  apparently  means  two 
weighings.  In  case  the  billed  weight  is  found  correct,  the  two 
dollars  apparently  goes  to  the  railroad  company.  The  most  beauti- 
ful fiower  of  state  regulation  to  be  found  in  this  order  is,  however, 
a  paragraph  at  the  end,  which  says  that  the  free  time  for  unloading 
reweighed  cars  shall  begin  the  next  day  after  the  weighing.  Where 
the  free  time  is  48  hours,  the  consignee  who  desires  96  hours  can 
at  the  forty-seventh  hour  request  the  reweighing,  and  his  second 
free-time  period  will  begin  the  next  morning  at  seven  o'clock. 

Railroad  Y.  M.  C.  A. 

At  the  annual  convention  of  the  Railroad  Young  Men's  Chris- 
tian Associations,  at  Detroit,  last  week,  it  was  stated  that  the  num- 
ber of  paying  members  of  such  associations  is  now  74,000,  an  in- 
crease of  12,000  in  two  years.  Associations  for  street  railroad  men 
are  now  running  in  three  cities.  Six  traveling  railroad  secre- 
taries are  employed  by  the  International  Committee. 

Next,  an  Otoloryngologlst. 
Officers   of   the    St.    Paul    and   the   Illinois   Central    will   grant, 
it  is  reported,  the  request  of  the  Brotherhood  of  Locomotive  Engi- 
neers for  experienced  oculists  to  ride  on  engines  to  determine  the 
condition  of  the  engine  drivers'  and  firemen's  sight. — Exchange. 

In  the  Bottom  Drawer  of  the  President's  Desk. 

President  Roosevelt  has  returned  to  Washington  and  is  crowded 
with  business.  On  his  first  day  Senators  Foraker,  Dick,  McCum- 
ber,  Burkett,  Hemenway  and  Fulton  were  among  the  scores  of 
visitors  granted  interviews.  All  came  away  with  one  distinct  im- 
pression— that  the  President  is  determined  in  his  stand  for  prac- 
tical, adequate  and  uncompromising  rate  legislation.  He  has  writ- 
ten that  part  of  his  message  which  deals  with  this  subject,  and  it 
has  been  laid  away  as'  a  finished  product  not  to  be  disturbed  or 
revised.  The  best  part  of  the  summer  was  spent  upon  it.  and  the 
argument  is  believed  by  those  who  have  been  taken  into  the 
President's  confidence  to  be  complete  and  unanswerable.  The 
majority  in  the  Senate  will  have  difficulty  in  evading  the  responsi- 
bilities that  the  President  puts  upon  them. — Washington  despatch. 

The  Wisconsin  Railroad  Law. 

The  new  Wisconsin  railroad  law  was  framed  under  the  per- 
sonal direction  of  Mr.  E.  P.  Bacon,  and  had  the  full  approval  of 
Governor  La  Follette;  and  a  majority  of  the  people  of  the  state 
gave  it  express  or  tacit  approval  by  electing  Mr.  La  Follette  Gover- 
nor. But  the  citizens  have  not  found  perfect  satisfaction  in  their 
new  law.  One  of  its  provisions  was  the  prohibition  of  free  passes, 
but  now  they  find  that  this  works  against  the  interests  of  the 
state.  Large  areas  of  vacant  lands  in  the  north  have  been  settled 
by  immigrants  who  were  brought  there  by  real  estate  agents,  and 
the  real  estate  agents  were  able  to  carry  on  their  business  because 
the  railroads  gave  them  free  or  reduced-rate  transportation,  but 
they  don't  get  the  passes  and  the  immigrants  don't  come.  The  rail- 
roads are  also  forbidden  to  make  reduced  rates  for  harvest  hands 
and  a  farmer  must  go  without  the  temporary  help  which  he  has 
depended  upon  in  the  harvest  season.  Persons  traveling  for  pleas- 
ure can  no  longer  stop  over  in  Wisconsin,  the  new  law  forbidding 
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stop-overs.     Even  thg  inmates  of  soldiers'  homes  have  been  chilled     and  a  coal  and  ash  handling  plant  for  coalinglocomotivesat  St.  George. 


by  the  new  law,  as  they  now  have  to  pay  their  fare  when  they 
ride.  As  for  freight  rates,  the  shippers  of  the  state  are  trembling 
in  their  shoes  lest  somebody  shall  precipitate  a  lot  of  reductions 
which  will  deaden  manufacturing  business. — Miltcatikee  Correspond- 
ent of  the  Xeic  York  Journal  uf  Conunerce. 


New  waiting  sheds  and  platforms  have  been  built  at  Port  Richmond 
and  Stapleton,  and  five  new  switching  engines  have  been  ordered 
for  use  at  St.  George.  On  the  Baltimore  &  New  York  Railway,  which 
is  a  part  of  the  Rapid  Transit  Railway  running  between  Arthur 
Kill  bridge  and  Cranford  Junction,  the  line  has  been  double  tracked 
for  a  mile  east  of  Cranford  and  the  entire  line  will  be  ballasted 
with  stone.  About  3,000  carloads  of  material  have  been  used  in 
filling  the  long  trestle  over  the  Pennsylvania  Railroad  at  Linden 
Junction,  N.  J.,  and  the  new  eastbound  yard  at  Cranford  Junction 
will  be  completed  by  Oct.  15. 


Local  But  Important. 
It  was  rumored  yesterday  that  the  Oregon  Railroad  and  Naviga- 
tion Company  was  going  to  put  in  three  new  ties  and  a  frog  in 
the  yards  here.  Realizing  the  error  of  our  ways  in  the  past  on 
railroad  news,  we  determined  to  follow  the  example  set  by  the  only 
authoritative  railroad  sheet  in  the  State,  and  accordingly  we  tele- 
phoned Mr.  J.  P.  O'Brien  (General  Manager  of  the  road),  the 
Oregon  boy,  whom  to  know  is  to  love,  and  received  the  following, 
which  made  us  feel  as  if  an  annual  pass  wasn't  so  far  off.  after  all: 
"No  truth  in  the  rumor  as  to  frog.     Ties  correct."     There  you  are. — 


The  Stiles  Locomotive  and  Car  Journal  Bearings. 

The  accompanying  illustrations.  Figs.  1  and  2,  show  the  Stiles 
locomotive  driving  bearing  made  by  the  A.  C.  Stiles  Anti-Friction 
Metal  Company,  New  Haven,  Conn.  The  crown  of  this  bearing  is 
formed  with  a  longitudinal  groove,  from  which  a  number  of  pass- 
ages lead  transversely  to  longitudinal  channels  formed  in  the  inner 
face  of  the  bearing.  Lubricant  is  applied  through  the  groove  in 
the  crown  and  passes  through  the  inner  passages  to  the  longi- 
tudinal channeds  at  the  side  opposite  to  the  way  in  which  the  jour- 
nal revolves  and  is  carried  up  'oetween  the  rubbing  surfaces,  lubri- 
cating the  whole  surface  of  the  bearing.  The  usual  oiling  method 
provides  a  channel  or  oil  holes  feeding  tlie  lubricant  at  the  crown 
of  the  bearing.     This,   it  is  claimed,  causes  two  troubles;    first,   it 

weakens  the  bearing  at  the  crown,  the  point  where  the  wear  is  the  

greatest;  second. 'the  journal  sets  closest  at  this  point,  affording  the     Baker  City   (Oregon)   Herald. 
least  possible  opportunity  for  the  lubricant  to  feed.     As  the  revolu- 
tion of  the  journal  is  down  from  the  oil  holes  and  so  little  of  the  Summary  of  British   Railroad  Returns  for  1904. 
lubricant    can    feed    on    account   of   the   pressure   there,    it   follows            The  returns  relating  to  the  capital,  traffic,  receipts  and  expend- 
that   by   the   time   the   journal   has    revolved   its   last   quarter,   the    iture  of  the   railroad   companies  of  the  United   Kingdom   for  1904 
lubricant  has  been  pretty  well  used  up. 
With    the    Stiles    method    of    feeding 
from  the  side  the  oil  is  fed  at  a  favor- 
able point  on  the  upper  thrust  and  is 
carried  up  and  over  the  entire  bearing 
surface.     If    desired    the    channels   on 
one  side  of  the  bearing  can   be  filled 
with    tallow,    which    will    remain    in 
place   until    the   journal    becomes   hot. 
which  might  occur  on  account  of  neg- 
lecting to  oil  the  journal  at  the  proper 
time.     Should    this    occur,    the    tallow 
would  supply  lubricant  for  a  time  and 
thus  prevent  a  hot  journal. 

Fig.  3  shows  the  Stiles  car  journal 
bearing.  It  consists  of  a  bronze  shell 
which  is  claimed  to  be  of  exceptional 
durability.^  The  bearing  point  is  of  the 
same  curvature  as  the  journal,  so  that 
should  the  babbitt  be  melted  out  from 
any  cause,  the  journal  would  find  a 
perfectly  fitting  body  to  run  in.  Bab- 
bitt is  interlocked  to  the  shell  as 
shown  in  the  cut,  and  as  the  journal 
wears  the  babbitt  lining  it  rests  in  a 
bed  fitted  to  it  at  all  times.  Even  after 
the  bronze  shell  has  begun  to  wear  the 
journal  is  at  all  times  protected.  This 
is  shown  in  Fig.  4.  which  is  a  repro- 
duction of  a  Stiles  bearing  which  ran 
upwards  of  72,000  miles.  In  this  case 
the  babbitt  was  completely  worn  down 
and  the  bronze  shell  had  begun  to  wear. 

Several   of   the   large   railroads   are   experimenting    with    this   new 
bearing  and  interesting  results  are  looked  for. 

B.  &  O.  Improvements  on  Staten  Island. 

The  Staten  Island  Rapid  Transit  Company  (controlled  by  the 
Baltimore  &  Ohio),  is  now  engaged  in  a  large  amount  of  new  con- 
struction work.  A  dock  476  ft.  long  by  51  ft.  wide,  a  lighterage 
pier  485  ft.  long  and  30  ft.  wide,  and  a  car  unloader  and  a  new 
double  track  foreign  freight  pier  are  to  be  built  at  Tompkinsville, 
the  freight  pier  being  800  ft.  long  and  100  ft.  wide.  The  New  York 
State  Construction  Company  has  the  contract  for  building  an  ex- 
tension of  dock  No.  2  and  the  extension  of  stone  dock  No.  5,  which, 
when  completed,  will  give  a  storage  capacity  for  about  400  cars  of 


Fig.   3.  Fig-  4. 

The  "Stiles"  Locomotive  and  Car  Journal    Bearings. 


and  the  Board  of  Trade  report  thereon,  show  that  the  total  amounts 
of  railroad  capital  at  the  end  of  1904,  compared  with  the  corre- 
sponding amounts  at  the  end  of  1903.  mark  an  increase  of  114^^ 
million  dollars.  The  proportions  which  these  various  classes  of 
stock  bore  to  the  total  paid-up  capital  differed,  however,  but  slightly 
from  those  that  had  been  obtained  at  the  end  of  the  previous  year. 
In  1903  the  increase  over  1902  was  136  million  dollars.  The  follow- 
ing table  shows  the  amounts  paid  up  at  the  end  of  1904,  and 
nominal  additions: 

Total  paid-up  capital.         .\mt.  in  paid-up  capital* 


Class    of    stoclj. 


1904. 

Million  i 

2,330 


1904 

over  1003, 

Million  $. 

37.8 

44.7 

31.6 

X14.1 


1904. 

Million  $. 

428. 

296. 


Increase  in 

1904 
over  1903. 
Million  $. 

5.83 

2.43 

2.92 

11.18 


stone.     The  General  Contracting  and  Engineering  Company,  of  New  Ordinary  ^stocls^ 

York,   is  building  a  new  lighterage  pier,   stone   dock  and  bulkhead  ' "^ 

at  St.  George;  the  pier  will  be  finished  about  Oct.  15,  and  the  stone 
dock  by  Nov.  1.  The  contract  for  the  new  covered  pier  at  Tomp- 
kinsville, which  will  cost  in  the  neighborhood  of  $300,000.  will 
probably  be  awarded  in  the  near  future. 

The  entire   line   from   Clifton   Junction   to  Arthur   Kill   bridge  The  average   dividends  paid  on  the  various  classes  of   capital 

has  already  been  relaid  with  So-pound  steel  rails,  and  the  Rockland  in   1904  were  practically  the  same  as  in   1903,  with  the  exception 

Lake  Trap  Rock  Co..  of  New  York,  has  the  contract  to  furnish  the  of  the  rate  of  interest  on   loans,   and  were  approximately  3^4   per 

ballast.     The  trestles  at  Livingston  and  Port  Richmond  and  on  the  cent,  on  the  ordinary  capital.  Z^-2  per  cent,  on  the  preference,  4  per 

east  side  of  the  Arthur  Kill  bridge  are  being  filled,  requiring  about  cent,  on  the  guaranteed,  and  3'^   per  cent,  on  the  debenture  stock. 

5.000  carloads  of  material  to  do  it.     The  entire  Rapid  Transit  Divi-  The  rate  of  interest  on  loans,  however,  fell  from  4.46   to  4.11  per 

sion    is    now   automatically    block    signaled    from    South    Beach    to  cent.     The  proportion  borne  by  the  actual  net  earnings  to  the  total 

Arlington.     A  new  freight  station  has  been  built  at  Tompkinsville,  capital  was  3.36  per  cent,  as  compared  with  3.40  per  cent,  in  1903. 
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Excluding  the  nominal  additions  to  capital,  however,  the  proportion 
would  be  3.97  per  cent. 

The  gross  receipts  of  the  companies  from  passenger  and  freight 
traffic  as  compared  with  1903,  are  shown  below: 

Ueceipts    from  19U4.  Amount,  Per  cent. 

.Million  .f.  Million  $. 

I'assenger    traffic    'ja.'i.  1.1)0  0.9 

Freiglit  traffic   Mi).   '  1.40  0..") 

Total     504.  3.40  U.7 

In  passenger  traffic  a  slight  decrease  in  the  receipts  from  ordi- 
nary passengers  was  more  than  balanced  by  an  Increase  in  season 
ticket  receipts: 

IncreaseC  +  )  or 

Receipts  from  , decrease( — ) v 

Ordinary  passengers :  1904.  Amount.  Per  cent  . 

)?irst-class    $16,700,000  ( — )     $481,000        ( — )2.8 

Second-class     15,900,000  (  — )       325,000        (  — )2.0 

Third-class     143,000.000  ( -I- )       528,000        (  •(- )0.4 

Season  ticljet   holders 19,400,000  {  +  )       679,000        (  +  )3.6 

Parcels,   mails,   horses,   etc 40,400,000  ( -f  )    1,040,000        ( -f  )4.2 

Total      S;235,400,000  (  -I- )  $2,041,000         (4-)0.9 

The  average  receipts  for  all  classes  fell  from  14.8  cents  to  14.6 
cents. 

Receipts  from  each  branch  of  freight  traffic  in  1904  and  1903 
are  shown  in  the  table  below; 

IncreaseC  +  )  or 

Ueceipts  from  , decrease!  — ) > 

1904.  Amount.  Per  eeut. 

.Minerals     .fl2.'5, 000,000  ( -I- )  $1,500,000        (  +  )1.3 

Ceneral  merchandise 138,000,000  {  +  )       170,OCiO        (  -I- )0.1 

Live  stoci5    e,840,000  ( — )       321,000        ( — )4.5 

Total     .f209. 840,000  (  -I-  ) $1,409, 000         (-l-)0.5 

The  tonnage  of  minerals  conveyed  was  349.6  million  tons,  an 
increase  of  5.9  million  tons,  or  1.7  per  cent.,  while  that  of  general 
merchandise  was  100.3  million  tons,  an  increase  of  0.3  million  tons, 
or  0.3  per  cent. 

The  total  operating  expenses  in  1904  amounted  to  $336,000,000, 
an  increase  of  ?2,970,000,  or  6.9  per  cent.,  but  the  proportion  of 
expenses  to  receipts  was  the  same  as  in  1902  and  1903,  namely,  62 
per  cent.  In  1901  the  proportion  was  63  per  cent.,  the  highest  ever 
reached.  Below  will  be  found  a  comparison  In  different  items  of 
expenditure: 

1904. 
Million  $.  Million  $. 

.Maintenance  of  way   51.4  (  +  )0.:U 

Locomotive  oowcr    89.8  (— )0.14G 

Carriages  and  wagons 27.4  (  +  ) 0.243 

Traffic    expenses     99.4  ( -^  )0.5S3 

The  totg,l  increase  under  these  four  heads  was  $1,020,000,  which 
compares  with  an  increase  under  the  same  heads  in  1903  of  $1,850,- 
000.  The  mileage  of  railroads  open  for  traffic  in  1904  was  22,634 
miles,  as  against  22,435  in  1903,  of  which  totals  12,590  miles  and 
12,500  miles  respectively  were  double  line  or  more.  Net  earnings 
in  1904  (after  deducting  working  expenditure)  were  $207,000,000, 
representing  an  increase  of  $1,620,000.  or  0.8  per  cent.,  but  the  pro- 
portion of  net  earnings  to  total  capital  shows  a  decline  of  0.04  per 
cent. 

The  New  Ajax  Universal  Forging  Machine. 

The  new  Ajax  universal  forging  machine  shown  in  the  accom- 
panying illustration,  while  retaining  all  the  features  of  the  well- 
known  Ajax  heading,  upsetting  and  forging  machine,  has  in  addi- 
tion a  powerful  vertical  press  which  can  be  used  for  forging,  bend- 


nected  at  the  lower  end  with  levers  on  which  are  eccentric  hubs 
which  give  the  head  the  desired  throw  or  stroke.  These  levers  in 
turn  are  connected  to  a  slide  placed  horizontally  in  the  machine 
and  actuated  by  an  eccentric  shaft  in  the  back  end  of  the  machine. 
The  mechanism  that  operates  the  vertical  forging  press  is  entirely 
separate  and  independent  of  that  which  operates  the  forging  ma- 
chine, although  both  are  in  the  one  bed.  The  forging  press  is  oper- 
ated by  depressing  the  pedal  shown  on  the  right  of  the  machine. 
This  allows  the  lock,  between  the  eccentric  shaft  and  header  slide, 
to  drop  into  place  and  the  operator  can  give  one  or  more  blows 
as  desired.  On  taking  the  foot  off  the  pedal  the  lock  is  released 
automatically  and  the  forging  press  comes  to  a  stop  with  the  dies 
wide  open. 

The  locking  device  for  the  forging  press  is  the  same  as  used 
in  the.  Ajax  heading,  upsetting  and  forging  machine.  By  using 
this  machine  it  is  claimed  that  forgings  can  be  made  at  a  much 
lower  cost  than  formerly  through  the  saving  of  heats  and  handling, 
and  many  intricate  forgings  heretofore  impossible  to  make  on 
forging  machines  can  be  readily  turned  out  by  this  tool.  These 
machines  are  built  in  seven  sizes,  known  to  the  trade  as  A,  B,  C, 
D,  E,  F  and  G,  and  the  bed  is  of  the  box  form  type,  cast  solid  in 
one  piece.  The  weights  of  the  machines  vary  from  18,000  lbs.  for 
the  A  machine  to  180,000  lbs.  for  the  G  machine.  This  tool  is  made 
by  the  Ajax  Mfg.  Co.,  Cleveland,  Ohio,  and  is  the  invention  of  J. 
R.  Blakeslee,  Jr.,  General  Manager  of  the  company. 

A  New  Design  of  Railroad  Motor. 

The  accompanying  illustration  shows  a  new  design  of  railroad 
motor  made  by  the  Westinghouse  Electric  &  Mfg.  Co.,  New  York. 
The  smallest  motor  of  the  new  design  has  a  capacity  of  75  h.p.  and 
the  largest  200  h.p.,  with  a  number  of  sizes  between  the  two.     Limi- 


The   New  Adjax   Universal   Forging   Machine. 

ing  and  trimming.  This  press  has  a  vertical  movement  of  from 
3  in.  to  5  in.,  according  to  the  size  of  the  machine.  There  is  a  screw 
adjustment  to  the  stroke  of  the  head  which  enables  the  operator, 
when  setting  the  dies,  to  bring  them  to  the  exact  point  desired. 
The  vertical  movement  of  the  head  is  obtained  by  heavy  links  con- 


A   New  Westinghouse   Railroad   Motor. 

tations  are  naturally  placed  on  the  size  and  construction  of  a  rail- 
road motor  by  the  amount  of  available  space  on  the  truck  of  the 
car;  therefore  a  frame  of  square  cross-section  has  been  adopted 
as  utilizing  this  space  most  advantageously.  All  motors  in  this  line 
have  cast-steel  frames  split  at  an  angle  of  45  deg.  with  the  hori- 
zontal. The  axle  bearings  are  carried  by  the  lower  halt  of  the 
field  frame  and  are  divided  at  an  angle  of  35  deg.  with  the  per- 
pendicular, so  that  the  weight  of  the  motor  is  supported  almost 
entirely  by  the  part  of  the  frame  extending  over  the  axle  rather 
than  by  the  axle  cap  bolts.  By  lifting  off  the  upper  half  of  the 
field  casting  the  armature  may  be  removed  from  the  frame  with- 
out taking  the  motor  from  the  truck;  or  the  motor  may  be  re- 
moved from  the  truck  by  simply  taking  off  the  gear  case  and  axle 
caps.  The  housings  for  the  armature  bearings  are  circular  in 
form  and  are  turned  slightly  larger  in  diameter  than  their  seats 
in  the  frames  so  that  when  clamped  in  place  all  the  advantages 
ot  a  press  fit  are  obtained.  Finished  shoulders  on  the  housings 
prevent  any  lateral  movement  and  also  take  the  entire  end  thrust 
of  the  armature  instead  of  imposing  this  severe  strain  on  the 
clamping  bolts. 

The  armature  bearings  are  made  of  solid  phosphor-bronze  bush- 
ings, with  a  Va-j-in.  lining  of  babbitt  metal.  Both  oil  and  waste 
lubrication  are  provided.  The  waste  comes  in  contact  with  the 
bearings  on  the  low  pressure  side  and  is  supplied  with  oil  from 
separate  pockets  from  below;  in  this  way  it  is  filtered  before  reach- 
ing the  bearing.  The  amount  of  oil  in  the  reservoirs  may  be  gaged 
so  that  it  may  be  kept  at  the  proper  level  for  economical  service. 
With  intelligent  care,  it  is  claimed  that  these  bearings  will  run 
100,000  to  150,000  miles. 

The  axle  bearings  are  similar  in  construction  to  those  of  the 
commutator,  except  that  split  bushings  are  used.  Pole  pieces  are 
built  up  of  punchings  of  soft  steel,  and  are  bolted  to  the  top, 
bottom  and  sides  of  the  motor  frame,  which  being  almost  square 
in  cross-section  permits  the  use  of  flat  field  coils.  The  armature 
core  is  also  built  up  of  steel  punchings  and  is  keyed  on  a  cast- 
steel   spider   which   carries   the    commutator.     The   shaft   is   forced 
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Efforts  are  being  made  by  car  companies  to  place  blanket  con- 
tracts for  structural  shapes  and  plates  for  delivery  during  the  first 
half  of  1906.  One  company  is  in  the  market  for  upward  of  25,000 
tons,  and  is  finding  difliculty  in  placing  the  contract. 

The  Jones  &  Laughlins  Co.  has  plans  ready  for  the  extension 
of  its  mills  on  the  South  Side  (Pittsburgh).  No.  13  mill  is  to  be 
enlarged.  It  is  reported  that  the  company  is  preparing  to  remove 
its  bridge  department  from  the  South  Side  Works  co  Oolonia, 
near  Monaca. 

Business  in  structural  material  continues  brisk,  railroads  being 
the  largest  buyers.  The  American  Bridge  Co.  has  booked  an  order 
for  about  1,200  tons  of  steel  for  a  new  bridge  for  the  Birmingham 
&  Atlantic.  It  is  expected  that  the  contract  for  supplying  the 
12,000  tons  of  steel  for  the  new  Ohio  river  bridge  at  Ironton, 
Ohio,  will  soon  be  let.  The  160,000  tons  required  by  the  New  York 
Central  is  said  to  have  been  ordered.  The  Carnegie  Steel  Co. 
has  just  booked  orders  for  50,000  to  60,000  tons  of  rails  for  1906 
delivery  and  it  is  estimated  that  the  total  tonnage  of  rails  booked 
by  the  mills  for  1906  delivery  is  now  between  1,800,000  and  2,000,000 
tons,  of  which  the  Illinois  Steel  Co.  has  secured  more  than  half. 
The  Republic  Iron  &  Steel  Co.  also  has  obtained  some  big  orders 
within  the  last  week.  Contracts  for  steel  plates  are  being  placed 
in  large  volume.  Orders  for  plates  and  small  shapes,  aggregating 
about  50,000  tons,  for  10  additional  lake  ore  boats,  have  just  been 
taken  by  the  Carnegie  Steel  Co.  and  the  Illinois  Steel  Co.,  and 
orders  for  50,000  tons  additional  will  soon  be  given  by  shipbuilders. 


PERSONAL. 


into  the  finished  armature  and  is  keyed  to  it,  and  may  be  removed, 
should  necessity  arise,  without  disturbing  the  windings  or  commu- 
tator. The  armature  coils  are  strap  wound  and  made  in  two  parts. 
As  the  top  coils  are  more  liable  to  injury  this  design  makes  it 
possible  to  remove  the  damaged  part  without  disturbing  any  other 
part  of  the  winding.  The  coiis  are  liberally  insulated  with  mica, 
and  sealed  and  further  insulated  by  dipping  in  varnishes  which 
are  oil-proof  and  moisture-repelling.  On  each  end  the  armature 
slots  are  made  deeper  and  wider,  thereby  providing  space  for  mica 
cells,  which  greatly  reinforce  the  insulation  at  these  points.  As  a 
further  protection  fiber  strips  are  taped  to  the  upper  sides  of  the 
top  coils.  A  bell-shaped  flange  at  the  pinion  end  and  a  cylindrical 
Ilange  on  the  commutator  end  form  rigid  supports  for  the  wind- 
ings. Countersunk  bands  of  steel  wire  on  the  core  and  wide  bands 
outside  the  core  hold  the  coils  firm  and  secure.  Openings  through 
the  spider  and  core  allow  a  free  passage  of  air,  which  is  thrown 
forcibly  against  the  field  coils,  thus  maintaining  a  low  temperature 
throughout  the  motor.  The  commutators  are  made  up  of  a  number 
of  hard  drawn  copper  bars  with  short  necks,  carefully  insulated 
from  each  other  and  held  securely  between  insulated  V  rings.  The 
brush  holders  are  of  the  sliding  type  with  springs  of  phosphor- 
bronze.  The  tension  of  the  spring  may  be  adjusted  without  re- 
moving the  holder  from  the  motor.  The  brush  holder  proper  is 
bolted  to  an  insulated  guide  and  may  be  removed  without  disturbing 
Die  insulation  or  connections.  Leads  of  flame-proof  flexible  rubber- 
covered  cable  are  brought  out  at  the  front  of  the  motor  over  the 
commutator  through  insulating  bushings.  Access  to  the  brushes 
and  brush-holders  is  provided  through  a  large  opening  in  the  frame 
over  the  commutator  which  extends  well  down  the  side,  making 
inspection  easy  from  the  pit.  A  hole  in  the  rear  end  bell  and  an 
opening  under  the  commutator  provide  means  for  Inspecting  the 
clearance  between  the  armature  and  field  poles. 

Manufacturing  and   Business. 

The  Madison  plant  of  the  American  Car  &  Foundry  Company 
has  added  to  its  equipment  100  '■Boyer"  long  stroke  riveting  ham- 
mers, made  by  the  Chicago  Pneumatic  Tool  Co.,  Chicago. 

At  a  meeting  of  the  Board  of  Directors  of  the  Railway  Steel- 
Spring  Company,  New  York,  held  September  29,  1905,  Mr.  F.  F. 
Fitzpatrick  was  elected  Vice-President  of  the  company  and  manager 
of  its  Sales  Department. 

The  Enterprise  Railway  Equipment  Company,  Chicago,  has 
filed  papers  of  incorporation  at  Springfield,  111.,  for  the  purpose 
of  making  railway  supplies.  The  incorporators  are;  James  T. 
Milner,  Argyle  Campbell  and  Ambrose  Risdon. 

The  Ingersoll-Rand  Company,  New  York,  has  opened  a  branch 
office  at  Houghton,  Michigan,  under  the  management  of  Mr.  T.  F. 
Lynch.  At  the  new  office  a  complete  stock  of  repair  and  duplicate 
parts  for  all  Ingersoll-Rand  machinery  will  be  carried. 

Mr.  O.  A.  Stranahan  has  been  appointed  as  sales  manager  and 
M.  C.  Miller  has  been  appointed  as  assistant  sales  manager  of  the 
Allis-Chalmers  Co.,  Milwaukee,  Wis.  W.  T.  McCaskey  has  also  been 
appointed  as  special  representative  of  the  above  company  in  mat- 
ters pertaining  to  the  equipment  of  interurban  railroads  and  hydro- 
electric projects. 

Compressed  Air,  a  modest  monthly  publication  at  No.  11 
Broadway,  New  York,  has  in  its  September  issue  a  full  description 
of  the  method  of  working  the  Iselin  colliery  of  the  Pittsburg  Gas 
Coal  Company.  The  illustrations  show  in  detail  not  only  the 
methods  of  using  compressed  air,  but  also  the  interesting  engineer- 
ing features  of  this  considerable  undertaking.  It  is  worth  while 
to  those  who  are  interested  in  this  subject. 

The  International  Acheson  Graphite  Companj-,  of  Niagara  Falls, 
N.  Y.,  has  doubled  the  capacity  of  its  plant  for  creating  graphite 
in  the  elctric  furnace,  and  has  contracted  with  the  Niagara  Falls 
Power  Company  for  another  1,000  h.p.  of  electrical  energy  in  addi- 
tion to  the  1,000  h.p.  previously  used.  The  commercial  import- 
ance of  this  artificial  graphite  may  be  estimated  from  the  fact  that 
the  United  States  Geological  Report  for  1904  states  that  for  that 
year  the  value  of  Acheson  graphite  produced  was  $217,790,  while 
all  the  graphite  mined  in  this  country  amounted  to  ?341.372.  New 
York  state,  which  is  considered  rich  in  deposits,  according  to  the 
official  report  of  1901  produced  natural  graphite  worth  $119,509. 
Acheson  graphite  is  largely  used  in  the  manufacture  of  metal  pro- 
tective paints,  dry  batteries,  stove  polish,  packing  and  as  a  lubri- 
cant. The  electro-chemical  processes  also  consume  an  extensive 
supply. 

Iron  and  Steel. 

The  Illinois  Central  is  ready  to  order  75,000  tons  of  rails,  and 
the  Rock  Island  60,000  tons.  

The    Colorado    Southern,    New    Orleans   &    Pacific    has    ordered  Baltimore  <i  Ohio.— P.  J.  Harrigan,  General  Foreman  at  Connells- 

31,000  tons  of  rails  to  be  delivered  at  Fort  Worth.  viUe.  Pa.,  has  been  appointed   Master  Mechanic,   retaining  his 

The  Grand  Trunk  Pacific  has  inquired  in  Scotland  for   30,000  former  headquarters, 

tons  of  rails.     This  company  recently  ordered  delivered   5,000  tons  Buffalo,  Rochester  <t  Pittsburg.— W.  R.   Shoop  has  been  appointed 

of  rails  of  the  United  States  Steel  Corporation.  Purchasing  Agent,  with  office  at  Rochester,  N.  Y. 


— Mr.  S.  M.  Prevost,  Third  Vice-President  of  the  Pennsylvania, 
died  at  his  home  in  Philadelphia  last  Saturday  at  the  age  of  61. 
He  was  born  in  Philadelphia.  He  graduated  from  the  Polytechnic 
College  there  and  entered  railroad  service  as  rodman  in  an  engi- 
neer corps  engaged  in  the  construction  of  the  Philadelphia  &  Erie. 
In  1S71,  he  was  appointed  Assistant  Engineer  of  Maintenance  of 
Way  on  the  Philadelphia  division  of  the  Pennsylvania,  and  in  1874 
was  promoted  to  be  Superintendent  of  the  Bedford  division.  He 
advanced  through  various  positions  until  May  1,  1885.  when  he 
was  made  General  Superintendent  of  Transportation  of  the  Penn- 
sylvania Lines  East  of  Pittsburg.  He  was  appointed  General  Man- 
ager in  1895,  and  elected  Third  Vice-President  in  1897.  He  was  a 
director  of  the  Baltimore  &  Ohio,  the  Chesapeake  &  Ohio,  the  Nor- 
folk &  Western,  and  of  other  companies. 

— Mr.  W.  H.  Newell,  who  was  recently  made  Superintendent 
of  Transportation  of  the  First  division  of  the  Atlantic  Coast  Line, 
was  born  in  1857,  and  began  railroad  work  on  that  road  in  1877 
as  telegraph  operator.  He  was  successively  agent-operator,  freight 
conductor,  passenger  conductor  and  station  master  until  1893,  when 
he  was  made  trainmaster  at  Norfolk,  Va.  In  1898,  he  was  appointed 
Assistant  Superintendent  of  the  Norfolk  district,  and  in  1902,  Super- 
intendent of  that  district.  He  was  transferred  to  the  Charleston 
district  last  April,  and  now  leaves  that  place  to  accept  his  present 
appointment. 

— Mr.  W.  E.  Knox,  who  has  been  appointed  General  Freight 
Agent  of  the  Atlanta  &  West  Point  and  the  Western  of  Alabama, 
entered  railroad  service  in  1879  as  a  telegraph  operator  on  the 
Cincinnati  &  New.  Orleans.  In  1SS7,  he  became  Superintendent  and 
General  Freight  and  Passenger  Agent  of  the  Tennessee  &  Coosa. 
In  1888,  he  went  to  the  Anniston  &  Cincinnati.  This  road  was  soon 
consolidated  with  the  Louisville  &  Nashville,  and  in  August,  1893, 
Mr.  Knox  was  made  Superintendent  of  the  Louisville  &  Nashville 
at  Anniston.  holding  that  position  until  August  of  this  year,  when 
he  was  appointed  general  agent  at  the  same  place.  He  was  ap- 
pointed to  his  present  position  on  September  17. 

— Mr.  J.  M.  Brown,  who  was  recently  appointed  Engineer  of 
the  Central  district  of  the  Chicago,  Rock  Island  &  Pacific,  began 
railroad  work  in  a  surveying  party  of  the  Burlington,  Cedar  Rapids 
&  Northern  in  1879.  He  was  in  charge  of  some  construction  for 
that  road  and  was  also  engaged  in  office  and  maintenance  of  way 
work  until  1890,  when  he  was  made  Division  Engineer.  During 
the  three  years  beginning  In  1899  he  had  charge  of  construction 
of  lines  in  northern  Iowa  and  Minnesota  and  of  terminals  at  St. 
Paul  and  Minneapolis.  In  1903,  he  went  to  the  Rock  Island,  where 
he  took  charge  of  the  construction  of  the  Moline  shops.  In  1904  he 
was  appointed  Engineer  of  the  Cedar  Rapids  division,  where  he 
remained  until  appointed  to  his  present  position. 


ELECTIONS  AND   APPOINTMENTS. 


October  6,  1905. 


THE     RAILROAD     GAZETTE. 


109 


Canadian  Pacific. — 0.  O.  Winter.-'Division  Superintendent  at  Fort 
William,  Ont.,  has  not  resigned,  as  was  reported. 

Chicago,  Huck  Island  it  Pacific. — W.  L.  Darling,  Chief  Engineer,  has 
resigned,  effective  on  the  appointment  of  a  successor. 

W.  J.  Leahy,  Assistant  General  Passenger  Agent  at  St. 
Louis,  has  been  appointed  First  Assistant  General  Passenger 
Agent  with  office  at  Chicago. 

Columbia  Southern. — J.  P.  O'Brien,  Vice-President  and  General 
Manager  of  the  Oregon  Railroad  &  Navigation,  has  been  also 
elected    President    of    the    Columbia    Southern. 

Cumberland  Valley. — A.  J.  Cassatt,  President  of  the  Pennsylvania, 
has  also  been  elected  President  of  this  road,  succeeding  the 
late  Thomas  B.  Kennedy. 

Erie. — Robert  Bacon,  who  was  recently  appointed  Assistant  Seci'e- 
tary  of  State,  has  resigned  from  the  board  of  directors  of  the 
Erie. 

Grand  Trunk. — The  lines  and  branches  heretofore  known  as  the 
Canada  Atlantic  are  now  operated  as  the  Ottawa  division  of 
the  Grand  Trunk.  It  is  divided  into  three  districts,  to  be 
known  as  the  Thirtieth  district,  175  miles;  Thirty-first  district, 
151  miles,  and  Thirty-second  district,  134  miles. 

M.  Donaldson  has  been  appointed  Superintendent  of  the 
Ottawa  division,  and  James  Ogilvie,  Master  Mechanic,  both  with 
headquarters  at  Ottawa,  Ont. 

Great  Xorthern. — H.  A.  Kennedy,  Assistant  General  Superintendent 
with  headquarters  at  Spokane,  Wash.,  has  been  appointed  Act- 
ing General  Superintendent  during  General  Superintendent  T. 
Slade's  extended  leave  of  absence. 

Marietta,  Columbus  <(■  Cleveland. — J.  T.  Blair,  President  of  the 
Little  Kanawha,  has  been  also  elected  President  of  the  Marietta, 
Columbus  &  Cleveland,  succeeding  D.  I.  Roberts,  resigned.  A. 
H.  Blair  has  been  elected  Secretary  and  Treasurer.     Samuel  D. 


Superintendent  of  the  Chattanooga  division  of  the  Cincinnati, 
New  Orleans  &  Texas  Pacific,  has  been  appointed  General 
Superintendent  of  the  Norfolk  &  Southern,  having  charge  also 
of  maintenance  of  way  and  equipment. 

Xorthern  Pacific. — J.  P.  Morgan,  Jr.,  has  been  elected  director,  suc- 
ceeding the  late  Daniel  S.  Lamont. 

Oregon  ishor't  Line. — J.  A.  Reeves,  Assistant  General  Freight  Agent, 
has  been  appointed  General  Freight  Agent  with  oflSce  at  Salt 
Lake,  Utah. 

Waba.ih. — H.  H.  Wellman,  Purchasing  Agent,  has  resigned.  C.  A. 
How,  Supply  Agent,  succeeds  Mr.  Wellman. 

Wheeling  d-  Lake  Erie. — The  lines  of  this  road,  the  Wabash-Pitts- 
burg Terminal  and  the  West  Side  Belt,  east  of  and  includ- 
ing Sherodsville,  Ohio,  are  now  operated  as  the  Pittsburg  divi- 
sion. The  lines  west  of  Sherodsville,  including  Navarre,  Ohio, 
and  the  Huron  branch,  are  operated  as  the  Toledo  division. 

C.  V.  Wood,  heretofore  Superintendent  of  Terminals  at 
Pittsburg,  Pa.,  has  been  appointed  Superintendent  of  the  Pitts- 
burg and  Cleveland  divisions  with  headquarters  at  Canton, 
Ohio.  C.  A.  Van  Dusen,  heretofore  Assistant  Superintendent 
at  Toledo,  Ohio,  has  been  appointed  Superintendent  of  the 
Toledo  division  with  office  at  Canton,  Ohio.  C.  W.  Coe,  Train- 
master at  Columbia,  Ohio,  has  been  appointed  Assistant  Super- 
intendent of  the  Pittsburg  division  with  headquarters  at 
Rook,  Pa. 


LOCOMOTIVE  BUILDING. 


The  'Northern  Pacific  is  in  the  market  for  some  locomotives. 

The  Oliver  Mining  Company  (Duluth)  is  in  the  market  for 
some  locomotives. 

The  Grand  Trunk  Pacific,  it  is  reported,  has  placed  a  large  order 
for  locomotives  with  the   Montreal  Works  of  the  American   Loco- 


Brady,   Chief  Engineer  of  the   Little   Kanawha,  has   been   also    motive  Co. 


appointed   Chief  Engineer  of  the  Marietta,  Columbus  &  Cleve- 
land.    The  general  ofiices  are  at  Marietta,  Ohio.' 

Mexican  Central. — James  Piper  has  been  elected  Secretary. 

Missouri  Pacific. — The  lines  of  this  company  and  of  the  St.  Louis, 
Iron  Mountain  &  Southern  are  now  operated  in  three  grand 
districts.  The  Northern  district,  operating  2,487  miles,  con- 
sists of  the  line  from  St.  Louis  to  Pueblo,  Colo.,  via  Kansas 
City;  from  Kansas  to  Omaha  and  intermediate  branches;  from 
Kansas  to  Virginia,  Neb.,  including  the  Leavenworth   branch; 


The  Midland  Steel  Company  has  ordered  two  six-wheel  switch- 
ing locomotives  from  the  American  Locomotive  Co.  The  total  weight 
of  each  engine  will  be  150,000  lbs. 

The  Isthmian  Canal  Commission,  as  reported  in  our  issue  of 
September  22,  has  ordered  120  locomotives  from  the  American  Loco- 
motive Co.  Of  these,  100  are  for  March,  1906,  delivery,  and  the 
remaining  20  are  to  be  delivered  in  June,  1906. 

The  Neic  York,  New  Haven  cf-  Hartford  has  ordered  25  electric 
locomotives  from  the  Westinghouse   Electric  &  Manufacturing  Co. 


from  Atchison  to  Lenora  and  intermediate  branches,  and  from    A  brief  description  of  these  locomotives  was  printed  in  the  Railroad 


Topeka  to  Fort  Scott  and  the  Great  Bend  branch. 


Gazette  September  29.     They  will  be  operated  by  the  single-phase 


The  Southern  district,  operating  1.864  miles,  consists  of  the    alternating  current  system  without  the  use  of  a  third  rail. 


line  from  St.  Louis  to  Texarkana  via  Little  Rock,  with  inter- 


TUe  Chicago,  Milwaukee  cG  St.  Paul,  as  reported  in   our  issue 


mediate  branches  in   Missouri;    from  Thebes  to  East  St.  Louis     of    September    22.    is   building    10    simple   10-wheel    (4-6-0)    locomo- 


and  intermediate  branches;  from  Knobel  to  Helena;   from  Bald 
Knob    to    Memphis;    from    Little    Rock    to    Alexandria;    from 


fives  at  its  West  Milwaukee  shops,  for  delivery  beginning  Decem- 
ber 1.     These  locomotives  will  weigh  244,700  lbs.,  with  228,000  lbs. 


Latour  to  Clayton;   from  Arkansas  City,  Ark.,  to  Warren;  from    o^  the  drivers;   cylinders,  21  in.  x  30  in.;    diameter  of  drivers,  69 


White  to  Vidalia,  and  from  Gurdon  to  Eldorado. 

The  Central  district,  operating  1,991  miles,  consists  of  the 
line  from  Pleasant  Hill  to  Joplin  and  intermediate  branches; 
all  lines  in  Kansas  south  of  the  main  Kansas  City-Pueblo  line, 
except  the  line  from  Fort  Scott  to  Topeka  and  Great  Bend 
branch,  but  including  the  Kanopolis  branch;  also  the  line  from 
Coffeyville    to    Fort    Smith    Crossing,    including    intermediate 


in.;  wagon  top  boilers,  with  a  working  steam  pressure  of  200  lbs.; 
heating  surface,  2,919  sq.  ft.;  350  National  Tube  Co.'s  tubes,  2  in. 
in  diameter  and  1.5  ft.  long:  firebox,  9  ft.  11%  in.  long  anil  H  ft.  .^Vfe 
iu.  wide;  grate  area,  34.16  sq.  ft.;  tank  capacity,  7,000  gallons,  and 
coal  capacit}',  10  tons. 

The  Central  of  Neic  England,  as  reported  in  our  issue  of  Septem- 
ber 22,  has  ordered  10  simple  consolidation  (2-8-0)  locomotives  from 


branches,  and   from   Carthage   to   Diaz,   including  intermediate    ^^^  j^^^^^.^  Locomotive  Works,  for  delivery  November  15  to  Decern- 


branches. 


„      .      „      ,j     ^       ^  ,  _  ,     _  ■   ,     J     .      «    .u      ber  1.     These  locomotives  will  weigh  244,700  lbs.,  with  228,000  lbs. 

E.    A.    Gould,    heretofore    General    Superintendent    of    the    ^^  ^^^  ^^.^,^^.^.   ,y,i„d,,s    20  in.  x  24  in.;    diameter  of  drivers,  50 


Missouri  Pacific  at  Kansas  City,  is  General  Superintendent  of 
the  Northern  district  with  office   at  Kansas   City,   Mo.     W.   T. 


extended  wagon  top  boilers,  with  a  working  steam  pressure  of 
„  ,       ,  „        „  ,  ^         ..,.„.,,£,.    T      •      r  180  lbs.;   heating  surface,  2,187.43  sq.   ft.;   312  charcoal  iron  tubes, 

Tyler,  heretofore  General  Superintendent  of  the  St    Louis    Iron    ^   .^    .^  diameter  and  12   ft.  6  in.  long;    steel  firebox,   104^^   in.  x 


Mountain  &  Southern,  is  General  Superintendent  of  the  South- 
ern district  with  office  at  Little  Rock.  Ark.  A.  DeBernardi, 
heretofore  Superintendent  at  Osawatomie,  Kan.,  is  General 
Superintendent  of  the  Central  district  with  office  at  Coffey- 
ville, Kan. 

K.  G.  Morley,  Division  Superintendent  at  McGehee,  Ark., 
has  resigned.  J.  W.  Dean  has  been  appointed  Superintendent 
of  Terminals  at  Little  Rock,  Ark.,  succeeding  J.  A.  Abrams, 
resigned. 

S.  M.  Dolan,  Master  Mechanic  at  the  Baring  Cross,  Ark., 
shops,  has  been  transferred  to  the  new  shops  at  Sedalia,  Mo.  B. 
E.  Stevens,  General  Foreman  of  the  Locomotive  Department  of 
the  Illinois  Central,  succeeds  Mr.  Dolan.  A.  M.  Machin,  Master 
Mechanic  at  Baring  Cross,  Ark.,  has  resigned.  A.  McCormick, 
Master  Mechanic  of  the  Colorado  Springs  &  Cripple  Creek 
districts,   succeeds  Mr.  Machin. 

Norfolk  d  Southern. — Marsden  J.  Perry  has  been  elected  President, 
and  Frank  L.  Gannon,  Vice-President,  succeeding  R.  S.  Scoville, 
resigned. 


42%  in.;  grate  area,  31.02  sq.  ft.;  tank  capacity,  5,000  gallons,  and 
coal  capacity,  eight  tons.  The  special  equipment  includes:  West- 
inghouse air-brakes,  GoUmar  bell  ringers,  Sterlingworth  brake- 
beams,  Tower  couplers,  Dressel  headlights,  Ajax  journal  bearings, 
Jerome  piston  and  valve  rod  packings.  Leach  sanding  devices,  Nathan 
sight-feed  lubricators,  Pittsburg  Spring  &  Steel  Co.'s  springs,  Amer- 
ican steam  gages  and  Latrobe  driving  wheel  tires. 


CAR   BUILDING. 


The  Northern  Pacific  has  asked  for  bids  on  5,000  box  cars. 

The  Maine  Central,  it  is  reported,  is  asking  bids  on  250  box  cars. 

The  Louisville  &  Nashville  will  build  1,000  coal  cars  at  its  own 
shops. 

The  New  York  Central  d  Hudson  River  is  reported  as  figuring 
on  box  cars. 

The  Southern,  it  is  reported,  has  ordered  1,500  cars  from  the 


M.    W.    Maguire,    who    recently    resigned    the    position    of    Detroit  Car  Works. 
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The  Erie  has  ordfi-ed  five  refrigerator  e.xpress  cars  from  the 
Pullman  Co. 

The  Cleveland  Electric,  it  is  reported,  is  in  the  market  for  50 
passenger  cars. 

The  Canadian  Pacific  is  reported  to  be  aslviiig  prices  on  about 
3,000  cars  in  the  United  States. 

The  Duluih  cC-  Iron  Range  has  ordered  750  steel  hopper  cars 
from  the  Pressed  Steel  Car  Co. 

Street's  Western  Htahle  Car  Line,  it  is  i-eported,  is  asking  prices 
on  upwards  of  1,000  stock  cars. 

The  Pittsburg  il  Lake  Erie  has  ordered  200  drop  bottom  gondola 
cars  from  the  Pressed  Steel  Car  Co. 

The  Chicago,  Rock  Island  d  Pacific  has  asked  prices  on  about 
1,000  box  cars  and  250  furniture  cars. 

The  Chicago,  St.  Paul,  Minneapolis  li  Omaha  is  reported  to  be 
in  the  market  for  about  53  passenger  cars. 

The  Philadelphia  d-  Reading  is  reported  to  have  ordered  2,100 
of  the  6,000  cars  for  which  they  are  in  the  market. 

The  Toledo  <G  Ohio  Central,  it  is  reported,  has  ordered  500  drop 
bottom  gondola  cars  of  100.000  lbs.  capacit.v  from  the  Ralston  Car 
Co. 

The  Chicago.  Milwaukee  it-  >S7.  Paul  is  in  the  market  tor  about 
25  coaches,  10  sleepers,  four  tourist  and  some  dining  and  observation 
cars. 

The  Chicago  it  Southern  Traction  Co.  has  ordered  10  passenger 
cars  fi'om  the  St.  Louis  Car  Co.,  instead  of  66  cars,  as  reported  in 
our  issue  of  September  29. 

The  Johnson  Automatic  Refrigerator  Line,  as  reported-  in  our 
issue  of  September  15.  has  ordered  250  refrigerator  cars  from  the 
American  Car  &  Foundry  Co. 

The  Baltimore  it-  Ohio  has  ordered  10  horse  express  cars  from 
the  Pullman  Co..  and  is  also  reported  as  having  ordered  500  coal 
cars  from  the  American  Car  &  Foundry  Company. 

The  St.  Louis,^  Broivnsville  it-  Mexico  has  ordered  15  passenger 
cars  from  Barney  &  Smith  and  100  stock  cars,  50  box  cirs  and  40 
refrigerator  cars  from  the  American  Car  &  Foundry  Co. 

The  New  York,  Xetc  Haven  it-  Hartford,  it  is  reported,  has 
ordered  2,000  box  cars  from  the  Standard  Steel  Car  Co.,  and  500 
box  cars  from  the  Keith  Manufacturing  Company. 

The  Duluih.  Missabe  it-  Northern  has  ordered  500  steel  hopper 
cars  from  the  Pressed  Steel  Car  Co.,  and  is  said  to  be  figuring 
on  about  300  flat  cars,  25  box  cars  and  25  refrigerator  cars. 

The  Chicago,  Lake  Shore  it-  Eastern,  as  reported  in  our  issue 
of  September  22,  has  ordered  200  flat  cars  and  800  gondola  cars 
of  100,000  lbs.  capacity  from  the  Western  Steel  Car  &  Foundry  Co. 

The  Choctaw  RaiUcai/  it-  Lighting  Co.  has  ordered  two  inter- 
urban  34-ft.  steel  channel  bottom  semi-convertible  cars  from  the  St. 
Louis  Car  Co.  Arthur  Underwood,  Marquette  Building.  Chicago,  is 
President. 

Wm.  J.  Oliver,  Contractor,  Knoxville,  Tenn.,  has  ordered  20 
Hart  convertible  cars  and  one  Rodger  distributing  car  from  the 
Rodger  Ballast  Car  Co.  The  20  convertible  cars  are  to  be  used  in 
construction  service. 

The  Mobile  it-  Ohio  has  ordered  100  60.000  lbs.  capacity  hopper 
coal  cars  and  100  SO. 000  lbs.  capacity  Rodger  ballast  cars  from  the 
American  Car  &  Foundry  Co.  The  special  equipment  includes:  Steel 
axles,  Scullin-Gallagher  bolsters.  Damascus  brake-beams.  Westing- 
house  brakes,  Ajax  brasses,  Chicago  couplers  and  Miner  D.174  draft 
rigging. 

The  Atchison.  Topeka  it  Santa  Fe  has  ordered  13  cabooses  from 
the  American  Car  &  Foundry  Co.  These  will  be  33  ft.  l-'''s  in.  long 
over  buffer  beams  and  9  ft.  1'^  in.  wide  over  sills.  The  special 
equipment  includes:  Kewanee  brake-beams,  Westinghouse  air- 
brakes, R.  E.  Janney  couplers,  Miner  draft  rigging  and  McCord 
journal  boxes. 

Tlie  Chicago,  Milwaukee  it  St.  Paul,  as  reported  in  our  issue  of 
September  29,  is  building  700  gondola  cars  of  100,000  lbs.  capacity 
at  its  West  Milwaukee  shops.  The  cars  will  weigh  42,000  lbs.,  and 
measure  42  ft.  long,  10  ft.  lij  in.  wide  and  8  ft.  6"'ii  in.  high,  over 
all.  The  special  equipment  includes:  Congdon  brake-beams.  New 
York  air-brakes  and  Hennessey  double  friction  couplers. 

The  Nashville,  Chattanooga  dSt.  Louis  has  ordered  six  wide 
vestibule  passenger  cars  from  the  Pullman  Co.  They  will  be  68  ft. 
long.  10  ft.  %  in.  wide  and  14  ft.  2Vi  in.  high  over  all.  The  special 
equipment  includes:  Pullman  axles,  bolsters,  brake-shoes,  brasses, 
dust  guards,  journal  boxes,  paint  and  vestibules;  "Diamond"  special 
brake-beams.  Westinghouse  air-brakes.  National  couplers,  Forsyth 
curtain  material,  Westinghouse  friction  draft  rigging,  Pintsch  light. 
Railway  Supply  Co.'s  springs  and  Paige  wheels. 

The  Canadian  Pacific,  as   reported   in   our  issue  of  September 


29,  will  build  29  65-ft.  suburban'^  cars,  27  67-ft.  colonist  cars,  25  65-ft. 
first  class  cars,  14  72-ft.  sleeping  cars.  10  60-ft.  baggage  and  ex- 
press cars,  eight  60-ft.  baggage  and  mail  ears,  eight  65-ft.  cafe  cars, 
five  72-ft.  dining  cars,  five  60-ft.  fruit  express  cars,  four  72-ft.  parlor 
cars,  four  65-ft.  cafe  parlor  cars,  four  65-ft.  baggage  and  smoking 
cars,  1,136  box  cars  of  60,000  lbs.  capacity,  653  flat  cars  of  60,000 
lbs.  capacity,  524  stock  cars  of  60,000  lbs.  capacity,  500  Rodger 
ballast  cars,  50  refrigerator  cars,  35  coal  cars  of  80,000  lbs.  capacity, 
and  five  snow  plows  at  its  Angus,  Montreal,  shops;  also,  will  build 
37  standard  vans  at  its  Farnham  shops. 


BRIDGE  BUILDING. 


Aberueex,  W.\sh. — A  contract  has  been  let  to  the  Pacific  Steel 
Co.  for  building  a  steel  bridge  over  the  Wishkah  river  at  Heron 
street.     P.  P.  Clark  is  City  Clerk. 

BooNEViLLE,  Mo. — Heavy  rains  and  high  water  in  Cooper  County 
recently  destroyed  highway  bridges  which  it  will  cost  about  $500,000 
to  replace. 

C.i.MDE.v.  N.  J. — Bids  are  wanted  by  the  county  collector  Oct.  30 
for  a  bascule  highway  and  electric  car  bridge  to  be  built  over 
Coopers  Creek,  at  this  place.  Fred  W.  George,  Court  House,  will 
furnish   information. 

DiRANoo,  Coui. — This  city  is  planning  to  build  a  bridge  over 
the  Ammas  river,  at  Main  avenue.  The  proposed  bridge  will  consist  of 
two  spans  of  60  ft.  each,  with  34  ft.  roadway  and  5  ft.  sidewalks. 
Plans  are  to  be  submitted  for  a  steel  or  a  concrete  and  stone 
structure. 

Ev.\.\.sviLi.E,  1x1). — Bids  are  wanted  by  the  Board  of  County  Com- 
missioners October  9  for  building  six  concrete  bridges  and  one  steel 
bridge  in  Vanderburg  County.     Harry  Stinson  is  County  Auditor. 

G.\iNESvn.T.E,  Ga. — The  County  Commissioners  have  under  con- 
sideration the  question  of  building  a  new  bridge  over  the  Chatta- 
hoochee river  at  New  Bridge,  three  miles  north  of  this  place. 

HAniii.sox,  N.  J. — At  a  recent  meeting  of  the  joint  committess 
on  free  bridges  of  Essex  and  Hudson  County  Board  of  Freeholders, 
it  was  decided  to  build  a  new  bridge  over  the  Passaic  river  at  Clay 
.street.  The  proposed  bridge  is  to  have  a  draw  of  the  rolling  lift 
type  and  is  to  cost  about  $125,000.  The  Public  Service  (street  rail- 
road) Corporation  will  be  asked  to  pay  one-third  of  the  cost  of  this 
structure. 

Hillsdale,  Ixd. — Bids  are  wanted  by  H.  T.  Payne,  county  audi- 
tor at  Newport,  Oct.  19,  for  building  two  steel  or  concrete  bridges, 
50  and  37  ft.  respectively. 

Noiu-OLK,  Va. — The  Tidewater  Railroad  has  given  a  contract 
to  Bates  &  Rogers,  of  Chicago,  for  building  its  double  track  bridges 
over  the  southern  and  eastern  branches  of  the  Ely  river,  at  this 
place,  to  cost  about  $250,000. 

Peksacola,  Fl.4^. — The  date  for  receiving  bids  for  the  steel 
bridge  to  be  built  over  the  Perdido  river,  in  Escambia  County,  has 
been  postponed  to  July  1,  1906.     A.  M.  McMillan  is  county  clerk. 

Piiilauelphia,  Pa. — Plans  have  been  completed  for  building 
tour  bridges,  for  which  bids  will  soon  be  asked  by  City  Engineer 
Webster.  The  cost  is  to  be  paid  for  out  of  the  $16,000,000  loan 
provided  for  bridge  work.  Bridges  will  be  built  over  the  Wissa- 
hickon  at  Allen's  lane:  on  Wyoming  avenue  over  the  Philadelphia 
&  Newton  tracks;  at  Twenty-fifth  street  over  the  Pennsylvania 
tracks,  and  at  Front  street  over  the  Pennsylvania  tracks.  One- 
third  of  the  cost  of  the  Wyoming  avenue  bridge  is  to  be  paid  by 
the  railroad,  and  the  Philadelphia  Rapid  Transit  Co.  will  pay  for 
paving  and  grading.  The  Pennsylvania  will  share  with  the  city 
the  cost  of  the  bridges  over  its  tracks. 

Spokane,  Wash. — The  Board  of  Public  Works  has  reported  to 
the  City  Council  the  estimated  cost  of  building  a  new  bridge  over 
the  third  channel  of  the  river  at  Howard  street,  as  furnished  by 
City  Engineer  Mclntyre,  as  follows:  For  a  steel  highway  bridge 
with  35-ft.  roadway  and  two  7i;.-ft.  sidewalks,  $18,755;  a  heavier 
bridge  of  similar  construction  to  carry  street  cars,  $24,920;  for  a 
combined  wood  and  steel  structure  heavy  enough  to  carry  street 
cars,  $13,453. 

TiiE.NTox.  N.  J. — Pennsylvania  papers  report  that  the  Pennsyl- 
vania Railroad  Is  to  build  another  bridge  across  the  Delaware,  be- 
tween Trenton,  N.  J.,  and  Morrisville,  to  carry  a  freight  line  which 
is  to  run  around  the  City  of  Trenton.  The  proposed  location  of 
the  new  line  is  south  of  the  present  main  line  stone  arch  bridge 
which  was  completed  a  year  or  two  since. 

VAX  BcREx.  Ark. — Plans  have  been  completed  for  the  proposed 
bridge  to  be  built  over  the  Arkansas  river  to  carry  the  tracks  of  an 
electric  railroad.  The  bridge  will  consist  of  10  spans;  total  length, 
2,200  ft. 

Vancountr,  B.  C. — The  Eleventh  avenue  bridge,  which  was  re- 
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cently    condemned    by    City    Engineer    Clements,    will    soon    be   re- 
placed by  a  concrete  structure. 

W.\SHiNGTo.\,  D.  C. — The  lowest  bid  submitted  for  building  a 
concrete  steel  bridge,  162  ft.  long  between  abutments,  2iJ2  ft.  over 
all  and  64  ft.  wide,  to  consist  of  three  spans,  over  the  head  of  the 
Washington  channel,  which  will  form  part  of  the  Wasluugton  ap- 
proach to  the  Potomac  highway  bridge,  was  that  of  the  Fenn  Bridge 
Co.,  of  Beaver  Falls,  Pa.,  whose  bid  was  $!)7,3G7,  with  a  higher  bid 
amounting  to  $109,500  if  stone  facing  is  to  be  used,  the  work  to 
be  completed  by  Oct.  15,  1906.  There  were  about  nine  other  bid- 
ders, whose  bids  ranged  from  this  figure  to  $204,000  without  stone 
facing  and  $226,000  with  stone  facing,  with  a  time  limit  for  the 
completion  of  the  work  to  August  31,  1907. 

Yakuley,  P.\. — According  to  Pennsylvania  newspapers,  the  high 
bridge  of  the  Philadelphia  &  Reading  across  the  Delaware  at  this 
place  is  to  be  superseded  by  a  four-track  stone  arch  bridge.  The 
present  bridge  is  80  ft.  above  the  water.  Nine  arches  will  be  re- 
quired to  cross  the  river,  and  shorter  spans  will  be  bui't  over 
the  railroad  tracks,  wagon  roads  and  canals  on  the  shores  of  the 
river. 

Other  Structures. 

Baring  Cross,  Ahk. — The  Missouri  Pacific,  which  now  operates 
the  St.  Louis,  Iron  Mountain  &  Southern  as  its  Southern  district, 
has  appropriated  $400,000  for  improvements  and  additions  to  be 
made  to  its  shops  at  this  place. 

CLEnuHXE,  Tex. — A  contract  has  been  given  by  the  Gulf,  Col- 
orado &  Santa  Fe  to  H.  D.  McCoy,  of  this  place,  for  adding  12 
stalls  to  its  present  engine  house  at  a  cost  of  about  $30,000. 

KixtiSTO.v,  O.NT. — The  Grand  Trunk  is  planning  to  build  a  large 
hotel  at  Rideau  Lake,  near  this  place. 

Newport,  Pa. — Announcement  has  been  made  by  the  Pennsyl- 
vania that  the  company  will  put  up  a  new  brick  passenger  station 
25  X  65  ft.  at  this  place. 

New  York.  N.  Y. — The  Hudson  &  Manhattan  Co.  has  started 
condemnation  proceedings  to  secure  land  as  a  site  for  the  terminal 
for  its  proposed  tunnel,  which  will  be  situated  on  the  west  side 
of  Church  street  between  Cortland  and  Fulton  streets.  After  the 
completion  of  its  tunnel,  the  company  expects  to  put  up  a  large 
office  building  on  this  site  20  stories  high,  200  x  250  ft.,  to  cost 
approximately  $3,000,000.  The  Hudson  river  tunnel  loop  and  under- 
ground passage  will  be  extended  from  the  building  east  to  Broad- 
way, where  connection  will  be  made  with  the  present  Interborough 
subway  line. 

Oklahoma  City,  Okla.  T.— The  Denver,  Enid  &  Gulf  terminals 
to  be  built  at  this  place  will  cost  about  $200,000,  and  will  be  used 
jointly  by  this  company,  the  Fort  Smith  &  Western,  and  the  Guthrie, 
Plainview  &  Western. 

Putnam,  Con.n. — The  New  York,  New  Haven  &  Hartford  has 
given  a  contract  to  William  Paterson,  of  New  Haven,  for  putting  up 
a  stone  passenger  station,  28  by  132  ft.,  at  Putnam. 

Port  Hlko.n.  Mich.— The  Grand  Trunk,  it  is  said,  will  enlarge 
its  car  shops  at  this  place. 

St.  Marcos.  Tex.— The  International  &  Great  Northern,  it  is 
said,  has  decided  to  put  up  a  new  brick  freight  house  and  to  make 
other  improvements  at  this  place. 

SvRAcrsE.  N.  Y. — The  Delaware,  Lackawanna  &  Western  has 
filed  a  map  with  the  County  Clerk  showing  the  proposed  works 
which  the  company  is  to  build  on  the  land  bounded  by  Harbor 
Brook,  West  Fayette,  Magnolia  and  Marcellus  streets.  The  work 
will  cost  about  $100,000  and  will  include  an  engine  house  with  19 
stalls,  oil  house,  shops  35  x  156  ft.,  cinder  pits,  switches,  and  a 
storage  house  24  ft.  x  80  ft.  There  will  be  three  engine  tracks  and 
six  car  tracks.  The  latter  will  be  able  to  hold  42  cars  for  storage 
and  repair  purposes.  The  work  will  be  practically  a  duplicate  of 
the  company's  new  works  at  Utica. 


RAILROAD  CONSTRUCTION. 


New  Incorporations,  Surveys,  Etc. 

Atchison.  Topeka  &  Santa  Fe.— See  Jasper  &  Eastern. 

Atlantic  &  Birmingham.— Wright.  Williams  &  Co.,  who  have 
the  contract  for  building  a  part  of  this  road  through  La  Grange, 
Ga.,  to  Talladega,  Ala.,  will,  it  is  said,  sublet  some  of  the  work. 

Bangor  Terminal.— Application  will  be  made  by  a  company 
under  this  name  in  Maine  for  incorporation,  with  a  capital  of 
$36,000,  to  build  a  railroad  from  a  connection  with  the  Seaport 
Railroad  between  Fuller  Road  and  Hermon  Junction  to  a  point  in 
Bangor,  a  distance  of  about  six  miles.  The  directors  include  Arthur 
Chapin,  C.  D.  Stanford,  L.  C.  Tyler,  and  others,  of  Bangor. 

Beaumont,    Sour    Lake   &    Western.— Surveys, .  it    is   reported. 


have  been  completed  by  this  company  for  its  proposed  extension 
from  Sour  Lake  west  to  Houston,  Tex.,  a  distance  of  about  65  miles, 
on  which  construction  work  will  be  commenced  shortly.  This  road 
was  recently  reported  sold  to  the  St.  Louis  &  San  Francisco,  and 
later  to  the  Colorado  Southern,  New  Orleans  &  Pacific,  formed  to 
operate  the  several  Hawley-Yoakum  roads.     (Aug.  11,  p.  47.) 

Bkownwoou.  Waco  &  Noktiiekn. — Application  will  be  made  by  a 
company  under  this  name  in  Texas  to  i)iiild  a  ?-ailroad  from  Brown- 
wood,  Tex.,  via  May  and  Rising  Star,  north  for  a  distance  of  about 
50  miles.  The  proposed  road  will  pass  through  a  rich  fruit-growing 
section.  The  cities  of  Rising  Star  and  May  will  give  $30,000  and 
a  right  of  way  to  the  company.  Brooke,  Smith  &  Co.,  of  Brownwood, 
can  give  particulars. 

Coal  Belt. — Articles  of  incorporation  have  been  filed  by  a  com- 
pany under  this  name  in  Utah,  with  a  capital  of  $100,000,  to  build 
a  railroad  from  Spanish  Fork,  in  Utah  County,  Utah,  southeast  via 
Spanish  Fork  canyon  east  to  Tie  P'ork.  up  Indian  creek  over  Soldier 
Summit,  and  through  Emma  Park,  along  the  Brook  Cliffs  to  the 
coal  fields  in  Carbon  County,  a  distance  of  89  miles.  S.  B.  Milner 
is  President,  and  G.  E.  Jenkins,  Secretary. 

Colorado  Southern,  New  Orleans  &  Pacific. — See  Beaumont, 
Sour  Lake  &  Western. 

Delaware  &  Eastern. — Contracts,  it  is  reported,  have  been  let 
by  this  company  to  John  R.  Lee,  of  Paterson,  N.  J.,  and  to  John 
F.  Dolan.  of  Elizabeth,  N.  J.,  for  a  25-mile  section  of  its  proposed 
road  near  Arkville,  N.  Y.  Sub-contracts  may  shortly  be  let  from 
the  New  York  office,  5  Nassau  street.     (March  31,  p.  101.) 

Denver  &  Rio  Grande. — General  Manager  A.  C.  RIdgway  of  this 
road  announces  the  opening,  Sept.  22,  of  its  new  line  from  Durango, 
Colorado,  to  Farmington,  New  Mexico,  which  will  be  known  as  the 
Farmington  branch. 

Eldorado  &  Wesson. — Charter  has  been  granted  a  company  un- 
der this  name  in  Arkansas  with  a  capital  of  $50,000  to  build  a  rail- 
road from  Eldorado,  in  Union  County,  southwest  to  Wesson,  a  dis- 
tance of  about  10  miles.  Incorporators  include  C.  V.  Edgar,  A.  B. 
Banks,  J.  R.  Eakin,  and  others. 

GoTHENBERG  &  NORTHERN. — Incorporation  has  been  granted  a 
company  under  this  name  in  Nebraska,  with  a  capital  of  $500,000, 
to  build  a  railroad  from  Gothenberg,  Neb.,  on  the  Union  Pacific, 
northwest  to  Gandy,  a  distance  of  about  40  miles.  Incorporators 
include  W.  D.  Griffith,  H.  L.  Williams,  J.  H.  Kelly,  and  others. 

Green  Bay-,  Oshkosh.  Madison  &  Southwestern. — This  com- 
pany, which  is  building  a  line  from  Madison,  Wis.,  north  to  North 
Crandon,  a  distance  of  about  200  miles,  has  plans  ready  to  begin 
construction  work  and  surveys  are  in  progress  near  Shawano,  Gales- 
burg,  Crandon  and  Bear  Creek.  Charles  H.  Hartley  is  General 
Superintendent,  with  office  at  Oshkosh.     (August  18,  p.  54.) 

Indianapolis.  Crawfordsvii.le  &  Western  Traction. — Bids  are 
wanted  by  this  company  for  grading  and  track  laying  on  the  first 
section  of  its  proposed  line  from  Indianapolis,  northwest  to  Craw- 
fordsville,  Ind..  a  distance  of  42  miles.  Work  is  to  be  commenced 
soon.  W.  D.  Ball,  First  National  Bank  Building,  Chic-ago.  111.,  is 
the  engineer  in  charge  of  the  work. 

Jasper  &  Eastern  (A.  T.  &  S.  F. ) — The  route  of  this  extension 
of  the  Gulf.  Beaumont  &  Kansas  City  has  been  changed,  it  is  said, 
to  run  southeast  to  Oakville.  La.,  on  the  Kansas  City.  Watkins  & 
trulf.  instead  of  building  it  to  Alexandria,  La.  (See  Construction 
Record. ) 

Lake  Superior  &  Southern. — A  company  has  been  granted  a 
charter  under  this  nam?  in  Michigan  with  a  capital  of  $75,000  to 
build  a  railroad  from  Huron  Bay.  in  Baraga  County,  southwest  via 
Lake  Michigamme,  thence  south  through  Marquette  and  Iron  Coun- 
ties to  the  Wisconsin  State  line,  a  distance  of  about  85  miles.  The 
proposed  road  will  run  within  35  miles  of  the  copper  country  and 
across  the  iron  range.  The  company  owns  30,000  acres  of  rich  timber 
land  and  two  large  docks  at  Huron  Bay,  one  of  which  is  equipped 
for  handling  ore.  The  officers  are:  M.  C.  Phillips,  of  Oshkosh, 
President;  R.  B.  Brunson.  Ishpeming.  Vice-President;  W.  K.  Ridout, 
Treasurer,  and  J.  0.  Maxey.  of  Marquette.  Secretary. 

Missis.sippi  &  Alap.ama. — This  company,  recently  incorporated, 
it  is  said,  has  surveys  completed  for  its  line.  The  proposed  route 
is  from  a  point  near  Corinth.  Miss.,  south  through  Alcorn,  Prentiss, 
Tishomingo  and  Itawamba  Counties,  approximately  80  miles.  J.  T. 
Savage.  Edward  Mayes  and  others,  of  Jackson.  Miss.,  are  interested. 

Mis.souRi  Pacific — Contracts  have  been  given  by  this  company 
to  C.  D.  Smith  &  Co..  of  Memphis,  and  to  Scott  &  Sons,  of  St. 
I  ouis.  for  double  tracking  25  miles  on  its  Southern  district  (for- 
merly the  St.  Louis,  Iron  Mountain  &  Southern).  The  main  line 
is  to  be  double  tracked  seven  miles  north  and  eight  miles  south  of 
Little  Rock,  and  ten  miles  north  of  Texarkana.  The  work  south  of 
Little  Rock  will  be  heavy,  necessitating  the  removal  of  about  50,000 
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cu,  yds.  of  rock  and  about  500,000  cu.  yds.  of  earth.  A  contract  has 
also  been  given  to  Smith  &  Co.  for  making  yards  and  other  better- 
ment work  at  Paragould  and  Helena,  Ark.,  and  other  places.  The 
work  includes  a  yard  at  Lexa. 

New  York  &  Jebsey. — This  company  announces  the  completion 
of  the  second  one  of  its  twin  tunnels  under  the  Hudson  river,  from 
the  foot  of  Morton  street,  Manhattan,  New  York,  to  the  foot  of 
Fifteenth  street,  Jersey  City.  There  is  much  additional  work  yet 
to  be  done,  including  an  extension  from  the  eastern  end  in  the 
Borough  of  Manhattan,  northeast  to  Thirty-fourth  street  and  Sixth 
ave.  The  tunnels  will  probably  not  be  placed  in  operation  until 
May,   1907. 

North  Mi.ssis.sippi  &  B.\y  Spri.xgs. — Application  has  been  made 
in  Mississippi  by  a  company  under  this  name  for  a  charter  to  build 
a  railroad  from  Burnsville  in  Tishomingo  County  south  to  the  Ita- 
wamba County  line,  a  distance  of  about  30  miles.  Incorporators  in- 
clude F.  J.  Ozanne,  E.  B.  Causey  and  others,  all  of  Memphis,  Tenn. 

Ohio  &  M.\rsh.\ll. — This  company  has  filed  plans  for  its  pro- 
posed road  through  Ohio  and  Marshall  Counties,  W.  Va.  The  road 
will  run  from  Wheeling,  east  of  the  tracks  of  the  Baltimore  &  Ohio, 
east  through  Mount  de  Chantal,  along  the  creek  to  Elm  Grove,  thence 
up  Big  Wheeling,  over  to  Ten-Mile  creek,  and  through  Viola  to 
Waynesburg,  Pa.,  about  40  miles.  J.  V.  Thompson,  of  Uniontown, 
who  is  building  a  road  from  that  place  west  to  Waynesburg,  and 
who  owns  large  coal  fields  in  that  section,  is  interested  In  the  com- 
pany.    {June  16,  p.  199.) 

Philadelphia  &  Reading. — Surveys  have  been  under  way  for  the 
past  four  months  by  this  company  for  a  railroad  to  supersede  a 
line  with  two  heavy  grades  between  Pottsville  and  Shamokin.  The 
plan  provides  for  a  road  to  leave  the  Schuylkill  river  at  Schuylkill 
Haven  and  to  use  the  Minehill  branch  via  Cresson,  West  W^ood 
Junction  and  Middle  Creek,  a  suburb  of  Tremont.  A  tunnel  will 
have  to  be  built  from  Middle  Creek  to  the  North  river,  but  it  will 
be  only  half  as  long  as  the  tunnels  heretofore  planned  in  the  vicinity 
of  Minersville.  West  from  this  tunnel  the  line  would  pass  through 
Valley  View  and  Hegins,  and  run  thence  via  Klinpcrstown  to  the 
Susquehanna  river.  This  would  give  a  route  from  Clinton  to  Sun- 
bury,  15  or  20  miles  shorter  than  the  present. 

Philadelphia  Rapid  Transit. — This  company  will  at  once  begin 
to  lay  track  in   the  Market  street  subway. 

Sacramento  &  Lake  Taiioe. — Articles  of  incorporation  have 
teen  filed  by  this  company  in  California,  with  a  capital  stock  of 
$7,500,000.  The  incorporators  are:  Chas.  Wesley  Reed,  W.  S. 
Graham,  Leo  Alexander,  Thos.  H.  Nicholls,  Jas.  H.  Swift,  T.  0.  Sad- 
ler, E.  F.  Haas,  John  A.  Black  and  H.  G.  Raybould. 

St.  Louis  &  Northeastern  Traction. — The  East  St.  Louis  City 
Council  has  granted  a  franchise  to  this  company  which  is  a  branch 
of  the  McKinley  syndicate  of  electric  road  that  will  enter  the  city 
from  the  northeast. 

St.  Louis,  El  Reno  &  Western. — This  company,  which  operates 
a  line  from  Guthrie,  Okla.  T.,  southwest  42  miles  to  El  Reno,  Is 
planning  to  build  an  extension  from  its  southern  terminus.  Surveys 
are  being  made  from  that  point  through  Canadian,  Caddo  and  Kiowa 
Counties. 

St.  Louis,  V.\kdalia,  Terke  Haute  &  E.\stern  Traction. — A 
mortgage  has  been  filed  by  this  company  for  $6,000,000  with  the 
Chicago  Title  &  Trust  Co.,  and  a  certificate  of  incorporation  filed  in 
Illinois  showing  capital  of  |1, 000. 000.  The  company  intends  to 
connect  St.  Louis  with  Terre  naute  by  an  electric  road  and  has 
leased  the  right  of  way  from  the  latter  place  to  the  Illinois  state 
line.  It  is  also  stated  that  the  company  has  secured  the  right  of 
way  from  St.  Louis  to  Effingham.  Construction  work  is  to  be  com- 
menced at  the  Terre  Haute  end  shortly.  The  directors  include: 
Peter  Chase,  of  Decatur;  Lewis  H.  Bissell,  Efl5ngham;  C.  W.  Mills, 
H.  J.  Wanner  and  W.  B.  Baldwin,  Chicago.  W.  B.  Wanner  is  Sec- 
retary, 119  LaSalle  street,  Chicago. 

Seaboard  Aie  Line. — An  oflicer  writes  that  this  company  will 
let  contracts  about  the  10th  inst.  for  building  an  extension  of  the 
Tallahassee  South-Eastern  from  Waeissa,  Fla.,  southeast  to  Perry, 
about  80  miles.  The  maximum  grades  will  be  .2  per  cent.,  with  a 
curvature  of  3  degrees. 

South  &  Western. — An  officer  writes  that  this  proposed  road 
will  be  built  from  the  coal  fields  of  southwest  Virginia,  in  Wise, 
Dickinson  and  Buchanan  Counties,  south  through  Virginia,  Ten- 
nessee and  North  Carolina  to  connections  in  South  Carolina  with 
the  Southern,  the  Seaboard  Air  Line  and  the  Atlantic  Coast  Line, 
a  total  distance  of  300  miles  of  main  line.  Thirty  locating  parties 
are  now  in  the  field  and  the  company  will  be  ready  to  let  contracts 
within  a  month.  The  maximum  grades  Southbound  will  be  26  ft.  to 
the  mile.  There  will  be  a  number  of  bridges.  George  L.  Carter  is 
President,  and  G.  A.  Kent,  Chief  Engineer.  Bristol,  Va.  (Sept.  22, 
p.  96.) 


South  Carolina  Roads. — Announcement  has  been  made  by  Dr. 
W.  Gill  Wylie,  President  of  the  Southern  Power  Co.,  of  Chester, 
S.  C,  that  this  company  will  build  a  railroad  from  Harmony,  S.  C, 
on  the  Seaboard  Air  Line,  southeast  to  Camden,  a  distance  of  about 
60  miles.  Connection  will  be  made  at  Fort  Lawn  with  the  line  run- 
ning to  the  company's  works  at  Catawba  Falls.  Surveys  are  to  be 
started  at  once  and  the  cost  of  the  work  will  be  about  $600,000. 

Spartanburg  &  Northern. — A  charter  has  been  granted  a  com- 
pany under  this  name  in  South  Carolina  to  build  a  railroad  from 
Spartanburg,  S.  C,  north  to  Rutherfordton,  N.  C,  a  distance  of 
about  50  miles,  where  connection  will  be  made  with  the  Seaboard 
Air  Line  and  the  Southern.  The  directors  are:  J.  C.  Cleveland,  R. 
K.  Caran  and  George  W.  Nichols,  of  Spartanburg. 

Texas  Roads. — Application  has  been  made  by  a  company  in 
Texas  to  build  a  railroad  from  Dayton,  in  Liberty  County,  to  the  oil 
fields,  a  distance  of  about  eight  miles.  M.  Eastham.  R.  A.  Grear,  T. 
H.  Bass  and  R.  Silverman,  all  of  Beaumont,  are  the  incorporators. 

Wabash  &  Rochester  Traction. — Bids  are  being  asked  by  this 
company  for  the  completion  of  roadbed  and  track  from  Wabash, 
Ind.,  northwest  to  Rochester,  a  distance  of  30  miles.  The  original 
line  has  been  shortened  and  straightened,  and  new  franchises  have 
been  granted  in  the  various  towns  through  which  the  road  will  pass. 
R.  S.  Vivian,  107  Dearborn  street,  Chicago,  111.,  has  charge  of  the 
work. 


RAILROAD  CORPORATION   NEWS. 


Canada  Atlantic. — See  Grand  Trunk,  below. 

Chic.\go  &  Eastern  Illinois. — Redmond  &  Co.  and  J.  &  W.  Seligman 
&  Co.,  New  York,  are  offering  at  96  $5,000,000  refunding  and 
improvement  mortgage  4  per  cent,  gold  bonds  of  1955.  This  is 
part  of  an  authorized  issue  of  $50,000,000,  of  which  $5,000,000 
are  outstanding.  $34,626,000  reserved  to  retire  bonds  issued  and 
to  be  issued  under  prior  liens,  and  $15,374,000  to  be  issued  for 
other  purposes. 

The  railroad  company  has  sold  to  Blair  &  Co.,  New  York, 
$2,500,000  4I0  per  cent,  equipment  bonds,  series  E,  payable  in 
20  semi-annual  installments  of  $125,000  each. 

CoNS0LiD,\TED  (N.  Y.,  N.  H.  &  H.  electric  lines). — This  company 
has  bought  the  Hartford  Street  Railway,  the  stock  of  which  it 
has  controlled  for  several  months,  for  $2,850,000.  The  Hartford 
Street  Railway,  operating  92  miles  of  line  in  and  about  Hart- 
ford, Conn.,  has  $1,000,000  capital  stock  outstanding,  and  a 
funded  debt  of  $2,960,000. 

Grand  Trunk. — This  company  took  over  the  operation  of  the  Canada 
Atlantic  on  October  1.     (See  also  p.  lOi).) 

New  York,  Ontario  &  Western. — At  the  annual  meeting  of  the  stock- 
holders,  the  proposed  leases  of  the  Port  Jervis,  Monticello  & 
Summitville;  the  Ellenville  &  Kingston,  and  the  Pecksport  Con- 
necting railroads  were  approved.     (August  25,  p.  54.) 

Pennsylvania    Company. — The    Pennsylvania    Co.,    controlling    the 

Pennsylvania  Lines  West  of  Pittsburg  and  Erie,  has  authorized 
an  issue  of  $20,000,000  new  stock,  making  its  total  stock  $60,- 
000.000.  The  Pennsylvania  Railroad  Company,  the  Pennsylvania 
Company's  sole  shareholder,  takes  the  entire  new  issue,  paying 
for  it  with  part  of  the  proceeds  of  the  recent  sale  of  $100,000,000 
3^2  per  cent,  convertible  bonds.  The  money  goes  toward  paying 
the  $50,000,000  of  notes  due  October  1.  (April  8,  1904,  p.  282.) 
The  Pennsylvania  Company  has  sold  to  New  Y'ork  bankers 
$2,000,000  first-mortgage  4  per  cent,  gold  bonds  of  1943  of  the 
Ohio  Connecting  Railway.  The  Ohio  Connecting  Railway  owns 
the  bridge  over  the  Ohio  river  at  Birmingham,  Pa. 

Qltebec  Southern. — Sealed  bids  will  be  received  by  the  Registrar 
of  the  Exchequer  Court  of  Canada  until  November  2  for  the 
purchase  of  this  road,  which  has  144  miles  of  track  and  has 
been  in  the  hands  of  a  receiver  since  March  21,  1904. 

Reidsvllle  &  Southeastern. — This  road  has  been  bought  by  George 
D.  JIackay.  of  the  New  York  banking  hrui  of  Mackay  &  Co.  The 
Reidsville  &  Southeastern  is  16  miles  long,  running  from  Reids- 
vllle, Pa.,  to  Glennville.  The  project  for  connecting  it  with  the 
Darien  &  Western  at  Ludowici.  Pa.,  by  25  miles  of  construc- 
tion has  been  blocked,  because  of  suits  instituted  to  decide 
which  company  should  do  the  building.  Mr.  Mackay  also  owns 
the  Darien  &  Western,  and  this  new  purchase  will  solve  these 
difficulties.  An  extension  is  being  built  from  Reidsville  to  Vi- 
dalia,  on  the  Macon,  Dublin  &  Savannah. 

Wheeli.n'g  &  Lake  Erie. — The  stockholders  have  authorized  the  aban- 
donment of  the  proposed  issue  of  $50,000,000  bonds  and  the  sub- 
stitution therefor  of  $35,000,000  4  per  cent.  50-year  bonds,  the 
smaller  amount  being  deemed  sufficient  to  meet  all  present  re- 
quirements.    <May  5,  p.  152.) 


GENERAL    NEWS    SECTION 


NOTES. 

A  press  despatch  from  Sioux  City,  Iowa,  says  that  those  tele- 
graph operators  of  the  Great  Northern  who  did  not  join  in  the  re- 
cent strilie  on  that  road  received  checks  for  the  month  of  Septem- 
ber amounting  to  just  double  the  amount  they  had  earned. 

At  Houston,  Tex.,  recently  a  switching  engine  of  the  Inter- 
national &  Great  Northern  toolc  fire,  while  its  tender  was  being 
filled  with  fuel  oil,  and  every  combustible  part  of  the  engine  and 
tender  was  entirely  consumed.  The  fire  is  said  to  have  started  at 
a  leak  in  the  pipe  leading  from  the  tender  to  the  firebox. 

Reports  from  Seattle  say  that  the  Oregon  Railroad  &  Naviga- 
tion Company  has  notified  the  Railroad  Commissioners  of  the  State 
of  Washington  that  it  will  claim  the  right  to  make  its  own  freight 
rates,  thus  ignoring  the  new  law  empowering  the  commission  to 
regulate  freight  rates. 

The  Chicago  &  Alton  has  taken  off  the  "interurban"  passenger 
trains  which  were  put  on  a  few  months  ago  between  Carlinville, 
111.,  and  Springfield,  38  miles.  The  company  has  been  unable  to 
finish  the  double  tracking  of  this  part  of  the  line  and  on  a  single 
track  the  new  passenger  trains  interfere  too  much  with  the  heavy 
freight  traffic. 

Probably  Got  a  C.  L.  Rate. 

The  railroad  cars  and  locomotives  ordered  in  the  United  States 
early  this  year  by  the  Japanese  Government  are  now  being  shipped 
by  way  of  the  Pacific  coast.  The  carrier  "Dakota,"  of  the  Great 
Northern  Steamship  Company,  sailed  from  Seattle  on  September 
20  with  900  freight  cars  and  nineteen  50-ton  locomotives.  These 
cars  and  engines  are  narrow  gage,  the  cars  being  16  ft.  long,  with 
a  capacity  of  10  tons. 

Incidents  of  a  Derailment. 

Ed  Carey,  a  former  resident  of  Wichita,  was  a  passenger  on 
the  California  Limited  which  was  wrecked  near  Walton  Wednesday 
night  about  half-past  9  o'clock.  Mr.  Carey  describes  the  wreck  as 
follows: 

"I  went  into  the  barber  shop,  which  is  in  the  buffet  car,  and 
was  sitting  down  waiting  for  my  turn,  a  woman  being  in  the  chair 
having  her  face  massaged.  Suddenly  the  coach  gave  a  lurch  and 
seemed  to  stand  on  end,  then  began  to  bump  and  create  a  ter- 
rible noise.  .  .  .  The  woman  scrambled  to  her  feet  and  began 
to  scream,  at  the  same  time  making  frantic  efforts  to  jump  out  of 
a  window.  I  caught  her  in  my  arms  and  thus  saved  her  from 
jumping  to  instant  death,  all  the  time  expecting  the  crash  to  come, 
as  I  thought  we  were  in  some  kind  of  a  collision.  Britt,  the  brother 
of  the  prize-fighter,  fought  like  a  demon  to  get  out.  The  car  sud- 
denly left  off  its  bumping  and  plowed  into  the  south  bank  of  a 
cut,  lying  over  on  its  side.  The  woman,  whom  I  still  held,  kept 
repeating:  'Oh,  the  bridge,  the  bridge,'  no  doubt  recalling  to  mind 
some  past  wreck.  I  finally  succeeded  in  quieting  the  woman  and 
hurried  to  the  rescue  of  others.  Everyone  was  terribly  excited 
except  one  old  invalid  lady,  who  was  calmly  sitting  down  on  the 
sjde  of  the  car  in  which  she  was  riding  and  asking  for  her  father, 
who  was  on  the  train  but  escaped  uninjured.  The  conductor  of  a 
freight  following  about  one  mile  behind  saw  the  train  leave  the 
track  and  he  said  that  it  looked  as  if  on  fire,  and  that  the  noise 
could  be  heard  that  far  back  very  distinctly." 

Mr.  Carey  said  that  the  railroad  men  treated  them  all  very 
nicely  with^  the  exceptoin  of  the  conductor,  who  through  a  mis- 
understanding of  his  duties  tried  to  make  the  passengers  sign  a 
release  of  all  damage  claims  before  he  would  haul  them  into 
Newton.  ...  It  was  laughable  to  see  the  passengers  feign  in- 
juries after  mention  of  damages  was  made. — Wichita  (Ean.)  Eagle. 

Rate  Regulation  vs.  Government  Ov/nership. 
Professor  Ripley  in  the  Atlantic  says  that  it  is  not  the  imme- 
diate question  of  railroad  rates  which  most  concerns  Mr.  Roosevelt. 
He  is  made  anxious  by  the  strength  of  the  movement  for  govern- 
ment ownership  of  railroads.  "Will  it  not  be  better  that  the  atten- 
tion of  this  huge  electorate  should  be  diverted  from  such  issues  by 
the  prompt  application  of  really  remedial  legislation,  before  the 
question  is  too  widely  advertised  in  a  Presidential  contest?  The 
President  of  the  United  States  is  neither  demagogue  nor  socialist. 
He  realizes  the  irresistible  force  of  public  opinion  when  once  fully 
roused;  he  is  well  aware  that  public  ownership  of  railroads  is  no 
mere  dream  of  idle  theorists,  but  an  accomplished  fact  in  many 


foreign  countries;    and  he  foresees  the  political   dangers  latent  in 
such  a  programme  for  our  own  country." 

But,  how  long  will  a  newspaper-reading  and  demagogue-driven 
electorate  allow  itself  to  be  "diverted,"  when  the  net  is  so  ostenta- 
tiously spread  in  sight  of  the  bird?  Is  not  Mr.  Roosevelt  putting 
a  powerful  argument  in  the  hands  of  Mr.  Bryan  and  his  Socialist 
allies?  There  is  the  further  question.  When  is  public  opinion  "irre- 
sistible"? According  to  the  test  supplied  by  Professor  Ripley,  Mr. 
Roosevelt  would  have  been  for  the  Granger  legislation,  because 
public  opinion  in  the  western  States  demanded  it  imperiously.  Pro- 
fessor Ripley  quotes  with  approval  President  Hadley's  opinion  that, 
even  if  the  Interstate  Commerce  Commission  were  given  power  to 
fix  railroad  rates,  the  number  of  changes  would  be  "very  small  in- 
deed." Yes,  but  one  can  hear  the  roar  coming  across  the  prairies; 
"What  was  all  the  excitement  about,  then?  You  were  simply  trying 
to  'divert'  the  honest  electors,  and  all  you  have  given  them  is  a 
rate  on  shoe-pegs  and  canary-seed.  Get  out  of  the  way  and  let  the 
real  servants  of  the  people  take  hold  of  the  weapon  you  have  forged, 
and  use  it  to  some  effect!"  The  best  way  is  to  tackle  political  ques- 
tions separately  as  they  arise,  and  on  their  own  merits.  That  there 
are  abuses  in  railroad  administration  cannot  be  denied.  If  more 
thorough-going  statutes  are  needed  by  all  means  let  us  have  them. 
But  let  us  have  the  legislation  in  and  of  itself,  here  and  now,  with 
sufficient  reason  shown,  and  without  these  dire  insinuations  about 
what  the  great  peril  will  do  to  us  if  we  do  not  take  the  plunge  into 
the  small  peril. — JN'ew;  York  Evening  Post. 

Prevention  of  Spontaneous  Combustion  of  Coal. 

The  Moiiiteur  Indiistrielle  says  that  the  common  method  of  at- 
tempting to  avert  spontaneous  combustion  in  piles  of  bituminous 
coal  by  the  insertion  of  ventilating  pipes  is  usually  futile  because  of 
the  small  diameter  of  the  pipe  used.  A  better  precaution  is  to  drive 
^n  iron  or  steel  bar  down  into  the  mass  and  allow  it  to  remain  until 
it  has  reached  the  temperature  of  the  coal  in  which  it  is  imbedded. 
A  touch  of  the  hand  will  then  be  sufficient  to  indicate  whether 
the  heat  is  sufficient  to  cause  ignition  or  not.  Or  the  bulk  of  a 
thermometer  could  be  set  in  the  bar. 

The  precautions  to  be  taken  against  the  overheating  of  the  coal 
pile  are:  Never  heap  up  damp  coal;  always  keep  it  in  steel  or  con- 
crete bins  and  never  near  the  boilers.  The  pile  should  never  be 
more  than  11^.  ft.  deep  and  a  free  circulation  of  air  around  and 
beneath  it  when  possible.  If  overheating  and  ignition  does  take 
place  the  pile  should  be  dug  away  and  turned.  Throwing  on  water 
is  of  little  use,  since  if  it  penetrates  into  the  mass  It  will  only 
aggravate  the  difficulty.  It  the  coal  cannot  be  turned,  and  the  fire 
is  in  the  center,  it  is  a  good  idea  to  drive  large  perforated  pipes 
down  into  the  mass  and  then  force  a  current  of  water  down  through 
them  which  will  quickly  extinguish  the  fire. 

Single-Phase  Electric  Railway  in  Washington. 

The  Westinghouse  Electric  &  Manufacturing  Company  has  ob- 
tained the  contract  for  equipping  with  single-phase  electric  appar- 
atus the  Spokane  &  Inland  Railway,  which  is  building  from  Spokane, 
Wash.,  to  Moscow,  Idaho,  146  miles.  The  road  is  completed  for  34 
miles  out  of  Spokane,  and  will  be  put  in  operation  as  soon  as  pos- 
sible. The  company  expects  to  do  a  heavy  freight  business  and 
to  carry  mail  and  express  as  well  as  passengers.  Power  will  be 
bought  from  the  Washington  Power  Company,  which  will  supply 
three-phase  current  at  4,000  volts.  7,200  alternations  to  a  frequency- 
changing  station.  Here  seven  750-k.w.  oil-insulated,  water-cooled 
transformers  will  step  down  the  voltage  from  4,000  to  2,000  volts, 
the  potential  for  which  the  induction  motors  of  the  frequency  chang- 
ing sets  are  wound.  There  will  be  four  of  these  motor-generators 
or  frequency  changers  of  1,000-k.w.  capacity  each  at  normal  rating. 
Each  consists  of  a  1,000-h.p.,  3-phase,  2,000-volt,  60-cycle  induction 
motor;  a  1,000-k.w.  single-phase,  2,200-volt,  25-cycle  revolving 
field  alternator,  and  a  750-h.p.,  550-volt  direct-current  generator 
which  is  to  fioat  on  the  storage  battery  acting  alternately  as  a 
motor  and  generator.  The  three  machines  will  be  mounted  on  a 
single  bed  plate  with  seven  bearings.  Exciting  current  for  the  al- 
ternators will  be  supplied  by  three  sets,  each  consisting  of  a  75-h.p., 
3-phase,  2,000-volt  induction  motor  and  a  50-kw.  d.c.  generator.  Nine 
675-k.w.  oil-insulated  water-cooled  transformers  will  step  up  the 
voltage  from  2,200  to  4.5,000  volts,  at  which  pressure  it  will  be 
transmitted  to  the  15  static  transformer  sub-stations,  each  contain- 
ing two  375-k.w..  45,000-6.600  volt  oil-insulated,  self-cooling  trans- 
formers. A  23-panel  switchboard,  electrically-operated, .  automatic 
oil  circuit  breakers,  and  protective  apparatus  complete  the  equip- 
ment of  the  frequency  changing  station.  Low  equivalent  lightning 
arresters  and  choke  coils  are  provided  for  both  primary  and  sec- 
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ondary  circuits  in  all  sub-stations.  The  transmission  lines  will 
consist  of  two  No.  2  copper  wires,  and  the  trolley  will  be  of  the 
standard  catenary  construction,  using  a  No.  000  wire  and  carrying 
current  at  6,600  volts. 

Each  passenger  car  will  be  equipped  with  four  100-h.p.  motors, 
capable  of  maintaining  a  schedule  speed  of  35  to  40  miles  an  hour. 
In  the  freight  service  four  150-h.p.  motors  will  be  used  on  each 
car.  For  the  heavy  freight  service  double  locomotives  weighing 
approximately  70  to  SO  tons  will  be  used,  each  consisting  of  two 
parts  and  each  part  a  complete  35  to  40-ton  locomotive.  Two  or 
more  of  these  locomotives  may  be  coupled  together  and  operated 
from  the  front  cab  as  a  single  unit.  The  motor  cars  and  locomo- 
tives will  all  be  operated  by  the  Westinghouse  multiple  unit  con- 
trol system.  The  motors  will  operate  under  three  different  condi- 
tions— 6,600  volts  alternating  current  in  the  interurban  districts, 
700  volts  alternating  current  in  the  smaller  towns,  and  575  volts 
direct  current  in  the  city  of  Spokane. 

The  Kirkwood  Combination  High  and  Low  Pressure  Oil  Burner. 
The  accompanying  illustration  shows  the  Kirkwood  combina- 
tion high  and  low  pressure  oil  burner  made  by  Tate,  Jones  &  Co., 
Inc.,  Pittsburg,  Pa.  Actual  tests  have  shown  that  oil  burned  under 
high  pressure,  that  is  from  5  to  20  lbs.,  is  considerably  more  ef- 
ficient than  when  burned  under  a  low  pressure  of  from  4  oz.  to  1  lb. 
While  a  very  small   amount  of  the  air  is  required  to  atomize  the 
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oil,  a  much  larger  amount  is  required  for  combustion,  and  where 
compressed  air  for  both  the  atomization  and  combustion  have  to 
be  supplied  to  a  burner,  the  expense  for  large  compressors  and 
their  operation  is  quite  an  item  and  in  many  cases  has  prevented 
the  use  of  the  more  efficient  high-pressure  system.  With  the  Kirk- 
wood combination  burner  it  is  claimed  that  only  one-tenth  of  the 
usual  amount  of  compressed  air  is  required  for  atomization.  The 
necessary  air  for  combustion  is  supplied  by  a  blast  fan  at  3  oz. 
to  4  oz.  This  is  inexpensive  to  purchase  and  requires  very  little 
power  to  operate  and  a  more  complete  regulation  of  the  fire  can 
also  be  obtained. 

In  this  burner  both  the  compressed  air  and  the  oil  are  controlled 
by  one  lever,  and  the  burner  is  adjusted  so  that  the  proper  propor- 
tion of  compressed  air  and  oil  is  always  right  for  atomization. 
This  adjustment  cannot  be  changed,  and  the  burner,  therefore,  al- 
ways atomizes  perfectly.  The  supply  of  air  is  regulated  by  a  gate 
on  the  blast  pipe.  Dry  steam  fed  to  the  burners  at  the  same  pres- 
sure as  the  oil  may  be  used  for  atomizing.  As  only  enough  steam 
is  used  to  break  up  the  oil  the  burner  is  noiseless  and  the  amount 
of  steam  used  is  small.  These  burners  will  operate  equally 
well  with  the  heavy  crude  Texas  and  California  oils  as  with  the 
lighter  oils.  A  number  of  furnaces  in  The  Ramapo  Iron  Works. 
Niagara  Falls,  are  equipped  with  this  combination  burner,  and  it  is 
claimed  that  they  have  affected  a  large  saving  in  the  oil  burned. 

Manufacturing  and  Business. 

The  American  Water  Softener  Co.,  Philadelphia,  reports  orders 
for  water  softening  and  purifying  plants  from  the  Florida  East 
Coast  Railway,  and  the  Detroit,  Toledo  &  Ironton  Railway. 

The  Climax  Stock  Guard  Co.,  Chicago,  during  August  and  Sep- 
tember sol9  21  car  loads  of  "Climax"  cattle  guards  to  the  follow- 
ing: Wisconsin  &  Michigan,  Missouri,  Kansas  &  Texas,  Central  of 
Georgia,  Long  Island,  and  Chicago  &  Alton  railroads,  and  Westing- 
house,  Church,  Kerr  &  Co. 


In  the  description  of  the  new  private  car  "Alexandra"  built  by 
Rhodes,  Curry  &  Co.,  Ltd..  for  the  Canadian  Government,  which  ap- 
peared in  our  issue  of  October  6,  page  331.  it  was  stated  that  the 
car  was  equipped  by  the  Electric  &  Train  Lighting  Syndicate  with 
the  Pintsch  system  of  train  lighting.  The  car  was  equipped  by  this 
company  with  Deutsch  system  of  train  lighting. 

Iron  and  Steel. 

Inquiries  are  being  made  for  structural  steel  in  lots  of  from 
6.000  to  12.000  tons.  The  largest  of  these  are  from  railroads.  Addi- 
tional contracts  have  recently  been  placed  for  rails  aggregating  80,- 
000  tons  by  northwestern  roads.  The  Northern  Pacific  has  given 
an  order  to  eastern  mills,  bringing  its  total  up  to  60.000  tons;  the 
Chicago  &  North-Western,  20,000  tons,  and  another  western  road, 
15,000  tons.  September  contracts  for  fabricated  steel  given  to  the 
American  Bridge  Co.  are  for  30,000  tons,  and  contracts  are  pend- 
ing for  a  large  tonnage  in  addition.  One  inquiry  is  for  16,000  tons. 
The  Dominion  Iron  &  Steel  Co..  according  to  reports  from  Canada, 
is  negotiating  with  the  Chinese  Government  to  supply  a  large  quan- 
tity of  rails  for  the  Hankow  Railway.  The  total  length  of  this 
road  will  be  800  miles,  30  miles  of  which  had  been  built  by  an 
American  syndicate,  when  the  concession  was  bought  back  by  the 
government.  The  Dominion  Iron  &  Steel  Co.  has  been  given  a  con- 
tract by  the  Grand  Trunk  Pacific  for  about  150,000  tons  of  rails, 
to  be  delivered  within  five  years. 


PERSONAL. 


— Mr.  A.  0.  Cunningham,  who  was  recently  appointed  Chief 
Engineer  of  the  Wabash,  was  born  in  1866  at  Rangoon,  British  Bur- 
mah.  He  began  railroad  serv- 
ice in  1SS6  as  rodman  on  the 
Northern  Pacific.  From  1890 
he  was  for  a  year  engaged  in 
surveying  in  North  Dakota. 
He  then  went  to  the  Univer- 
sity of  Minnesota,  graduating 
in  1894.  After  graduation  he 
was  draftsman  to  the  Gillette- 
Herzog  Mfg.  Co.,  becoming  in 
the  next  year  Assistant  Engi- 
neer of  that  company.  From 
1896  to  1898  he  was  General 
Contracting  and  Engineering 
and  Southern  Agent  for  the 
Schultz  Bridge  &  Iron  Co..  of 
Pittsburg.  In  1898  he  went 
to  the  Pittsburg  Reduction 
Co.,  and  in  1899  was  asso- 
ciated with  the  Pennsylvania 
Engineering  Co..  a  firm  of 
consulting  engineers.  He 
went  to  the  American  Bridge 
Co.    in    1900    as    Contracting  a.  o.  Cmminghain. 

Manager,  at  Cleveland,  Ohio,  and  in  1902  became  Bridge  Engineer 
of  the  Wabash,  where  he  has  remained  until  his  present  appoint- 
ment. 

— Mr.  George  T.  Nicholson,  hitherto  Passenger  Traffic  Manager 
of   the   Atchison,    Topeka   &   Santa   Fe,   was   on   October   4th   made 

Third  Vice-President  in 
charge  of  traffic,  succeeding 
to  the  position  vacated  by 
Mr.  Paul  Morton  when  he  be- 
came Secretary  of  the  Navy. 
Mr.  Nicholson  is  49  years  old, 
having  been  born  in  Belvi- 
dere,  N.  C.  in  1856.  Practi- 
rally  his  entire  railroad  ca- 
reer has  been  spent  in  the 
service  of  the  Santa  Fe. 
which  he  entered  in  1882  as 
clerk  in  the  general  passenger 
and  ticket  office,  after  gradua- 
tion from  the  Kansas  State 
University.  He  became  in 
turn  rate  clerk,  chief  rate 
clerk,  chief  clerk  and  Assist- 
ant General  Passenger  and 
Ticket  Agent.  At  the  end  of 
ten  years  he  had  risen  to  the 
head  of  the  department,  hav- 
ing been  made  General  Pas- 
G.  T.  Hiciioison.  senger  Agent  in  1892.    In  1897 

he  became  General  Passenger  Agent  of  the  St.  Louis  &  San  Fran- 
cisco, but  the  following  year  returned  to  the  Santa  Fe  as  Passenger 
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Traffic  Manager,  the  position  he  now  leaves  to  take  control  of  all 
traffic  of  the  Santa  Fe  system. 

—Mr.  M.  Donaldson,  who  was  recently  appointed  Superintendent 
of  the  Ottawa  division  of  the  Grand  Trunk,  was  born  in  1S51  in 
Scotland.  His  first  railroad  service  wa.s  in  1881,  as  Chief  Draftsman 
of  the  Canada  Atlantic,  becoming  later  Master  Mechanic  and  Pur- 
chasing Agent,  and  then  Superintendent.  In  1S98  he  was  appointed 
General  Superintendent,  where  he  remained  until  October  1,  of 
this  year,  when  the  Grand  Trunk  took  over  the  operation  of  the 
Canada  Atlantic  as  its  Ottawa  division. 

— Mr.  E.  W.  McKenna,  who  has  been  elected  Second  Vice-Presi- 
dent of  the  Chicago,  Milwaukee  &  St.  Paul,  was  born  in  1848  and 

entered  railroad  service  in 
1862  as  messenger  and  oper- 
ator on  the  Pennsylvania.  In 
1864  and  1885  he  was  in  the 
United  States  military  tele- 
graph service.  From  this 
time  until  1870  he  held  va- 
rious positions  on  the  Pitts- 
burg, Cincinnati  &  St.  I..ouis, 
being  appointed  Train 
Despatcher  at  the  end  of  that 
time.  In  the  next  year  he 
was  appointed  Superintend- 
ent of  the  Indianapolis  & 
Vincennes,  and  in  1880  went 
to  the  Jefferson,  Madison  & 
Indianapolis,  with  the  same 
title.  In  1886  he  went  to  the 
Pennsylvania  Lines  West,  per- 
forming special  service  under 
the  immediate  direction  of 
the  General  Manager.  The 
next  year  he  became  Chief 
Clerk  to  the  General  Manager 


E.  W.  McKenna. 


of  the  New  York,  Lake  Erie  &  Western,  and  in  a  few  months  went 
to  the  Chicago,  Milwaukee  &  St.  Paul,  as  Superintendent  of  the 
Prairie  du  Chien  and  Mineral  Point  divisions.  In  1888  he  was  made 
Superintendent  of  the  La  Crosse  and  Wisconsin  Valley  divisions,  in 
1890  Assistant  General  Superintendent,  and  in  1894  General  Super- 
intendent of  the  Eastern  district  of  the  Great  Northern.  In  1895 
he  left  railroad  service  to  become  President  of  the  McKenna  Steel 
Working  Co.  He  returned  to  the  Chicago,  Milwaukee  &  St.  Paul  in 
1904  as  Assistant  to  the  President,  holding  that  office  until  his  recent 
appointment. 


ELECTIONS  AND  APPOINTMENTS. 


Atchison,  Topeka  it  Santa  Fe. — C.  A.  Morse  has  been  appointed 
Acting  Chief  Engineer  with  office  at  Los  Angeles,  Cal.,  suc- 
ceeding R.  B.  Burns. 

H.  C.  Whitehead,  General  Auditor  at  Chicago,  has  been  ap- 
pointed Consulting  Auditor.  W.  E.  Bailey,  Assistant  Auditor, 
succeeds  Mr.  Whitehead.  J.  E.  Baxter,  Auditor  of  the  Gulf, 
Colorado  &  Santa  Fe,  succeeds  Mr.  Bailey.  J.  W.  White,  Auditor 
of  Disbursements,  has  resigned,  effective  October  15.  A.  L. 
Conrad  succeeds  Mr.  White,  with  office  at  Topeka,  Kan. 

Atlantic  d  Birmingham. — G.  C.  Smith,  Acting  Superintendent,  has 
been  appointed  Superintendent,  with  office  at  Brunswick,  Ga.  A. 
Bonnyman  has  been  appointed  Chief  Engineer,  with  office  at 
Oglethrope,  Ga. 

Buffalo  &  Susquehanna. — F.  H.  Goodyear  has  been  elected  President 
and  C.  W.  Goodyear,  Vice-President,  both  with  offices  at  Balti- 
more, Md.  M.  E.  Olmsted  has  been  appointed  General  Counsel, 
with  office  at  Harrisburg,  Pa. 

Canada  Atlantic.^C.  M.  Hays,  Second  Vice-President  and  General 
Manager  of  the  Grand  Trunk,  has  been  elected  President  of  the 
Canada  Atlantic,  succeeding  C.  J.  Booth.  E.  H.  Fitzhugh,  Third 
Vice-President  of  the  Grand  Trunk,  has  been  elected  Vice- 
President.  Frank  Scott,  Treasurer  of  the  Grand  Trunk,  has 
been  elected  Secretary  and  Treasurer,  succeeding  A.  W.  Fleck, 
resigned.  H.  W.  Walker  has  been  appointed  General  Auditor, 
succeeding  W.  S.  Smith,  resigned. 

Canadian  Pacific. — J.  W.  Leonard,  Superintendent  of  Construction 
on  the  Toronto-Sudbury  branch,  has  been  appointed  to  the 
newly  created  position  of  Assistant  General  Manager  of  lines 
east  of  Fort  William,  Ont..  with  headquarters  at  Montreal.  He 
will  continue  to  supervise  the  construction  of  the  Toronto- 
Sudbury    line. 

Carolina  d  Northwestern.— E,.  F.  Reid  has  been  appointed  General 
Freight  and  Passenger  Agent,  and  J.  R.  Hall,  Auditor,  both 
with  oSaces  at  Chester,  S.  C. 


Central  Indiana. — John  Cullinan  has  been  appointed  Master  Me- 
chanic, with  office  at  Muncie,  Ind.,  succeeding  S.  W.  Crawford. 

Chicago,  Burlington  &  Quincy.—\.  O.  English,  Superintendent  of 
the  McCook  division,  has  resigned.  C.  L.  Eaton,  Assistant 
Superintendent  of  Transportation  at  Omaha,  Neb.,  succeeds 
Mr.  English.     F.  D.  Weidenhammer  succeeds  Mr.  Eaton. 

Chicago,  Milwaukee  d  St.  Paul.—U.  R.  Williams,  General  Manager, 
has  resigned. 

Chicago,  Rock  Island  d  Gulf.—G.  W.  Barr  has  been  appointed 
Superintendent  of  Telegraph,  with  office  at  Fort  Worth,  Tex., 
succeeding  A.   B.   Crowley,  assigned   to  other  duties. 

Chicago  Terminal  Transfer.—!.  R.  McGary  has  been  appointed  Car 
Accountant,  with  office  at  Chicago,  111.,  succeeding  H.  L.  Meier. 
The  office  of  Engineer  of  Tracks  and  Structures  has  been 
abolished. 

Chicago,  Ziegler  d  Oulf.—V.  S.  Long  has  been  appointed  Traffic 
Manager,  with  office  at  Chicago,  111.,  succeeding  H.  H.  Hiland. 

Colorado  Midland.—^.  J.  Schlacks  has  been  appointed  Superinten- 
dent of  Machinery,  with  office  at  Colorado  City,  Colo.,  succeed- 
ing J.  R.  Groves. 

Colorado  Springs  d  Cripple  Creek  District.— J.  B.  Flaherty,  Assistant 
Superintendent,  has  been  appointed  Superintendent,  with  office 
at  Cripple  Creek,  Colo.  A.  L.  Boyd  has  been  appointed  Pur- 
chasing Agent,  with  office  at  Canon  City,  Colo. 

Denver,  Enid  d  Gulf.—F.  D.  Hunt  has  been  appointed  General 
Superintendent,  with  office  at  Enid,  Okla.  T. 

El  Paso  d  Southwestern. — L.  U.  Morris  has  been  appointed  Superin- 
tendent of  the  Western  division,  with  office  at  El  Paso,  Tex., 
succeeding  F.  L.  Hunter,  promoted. 

Fort  Worth  d  Denver  City.—G.  Geiger  has  been  appointed  Superin- 
tendent, with  office  at  Childress,  Tex.,  succeeding  G.  W.  Rourke. 
resigned. 

Georgia,  Florida  d  Alabama.— E.  0.  Alston,  General  Freight  and 
Passenger  Agent,  has  resigned.  G.  H.  McWilliams,  Traveling 
Freight  Agent,  in  Tennessee,  of  the  Louisville  &  Nashville, 
succeeds  Mr.  Alston,  with  office  at  Bainbridge,  Ga. 

Grand  Trunk. — W.  G.  Brownlee,  Superintendent  of  the  Middle  divi- 
sion, has  been  promoted  to  take  charge  of  the  Operating  depart- 
ment, heretofore  within  the  jurisdiction  of  F.  H.  McGuigan, 
Fourth  Vice-President.  U.  E.  Gillen,  Assistant  Superintendent 
of  the  Middle  division,  has  been  appointed  Superintendent  of 
the  Middle  division,  succeeding  Mr.  Brownlee,  with  headquarters 
at   Toronto,   Ont. 

Great  Northern.— Archihald  Gray,  Assistant  General  Freight  and 
Passenger  Agent  at  Butte,  Mont.,  has  been  transferred  to  Sioux 
City,  Iowa,  succeeding  F.  Rogers.  H.  A.  Jackson,  General 
Freight  and  Passenger  Agent  of  the  Spokane  Falls  &  Northern, 
succeeds   Mr.   Gray. 

Gulf,  Colorado  d  Santa  Fe. — D.  E.  Shuckhart  has  been  appointed 
Auditor,  succeeding  J.  E.  Baxter,  promoted.  See  Atchison, 
Topeka  &  Santa  Fe. 

Indiana  Harbor. — C.  W.  Hotchkiss,  President,  has  been  appointed 
General  Manager.  W.  S.  Kinnear,  Vice-President,  has  been 
appointed  Assistant  General  Manager.  W.  H.  Newman,  Presi- 
dent of  the  New  York  Central  &  Hudson  River,  succeeds  Mr. 
Hotchkiss.  G.  J.  Grammer,  Vice-President  of  all  New  York 
Central  lines  west  of  Buffalo  except  the  New  York,  Chicago  & 
St.  Louis,  has  been  appointed  Vice-President,  and  will  be  in 
charge  of  traffic. 

Louisville,  Henderson  d  St.  Louis.— l^.  W.  Botts  has  been  elected 
Treasurer,  with  office  at  Louisville,  Ky. 

Missouri,  Kansas  d  Texas.— W.  A.  Mitchell  has  been  appointed 
Master  Car  Builder,  with  office  at  Sedalia,  Mo.,  succeeding 
H.   A.   Bowen. 

Missouri,  Oklahoma  d  Gulf.— A.  R.  Peyinghaus,  General  Freight 
and  Passenger  Agent,  has  resigned.  W.  0.  Maxwell  succeeds 
Mr.  Peyinghaus. 

Missouri  Pacific.— J.  F.  Simms,  Trainmaster  at  Sedalia,  Mo.,  has 
been  appointed  Superintendent  of  the  Central  Kansas  division 
with  office  at  Osawatomie,  succeeding  A.  DeBernadi,  promoted. 
John  Cannon  has  been  appointed  Superintendent  of  the  South- 
ern Kansas  division,  with  office  at  Coffeyville,  Kan.  J.  G. 
Lorton  has  been  appointed  Superintendent  of  the  Valley  divi- 
sion, with  headquarters  at  McGehee,  Ark.,  succeeding  K.  G. 
Morley,  resigned.  P.  G.  Walton.  Trainmaster  at  Poplar  Bluff, 
Ark.,  has  been  appointed  Assistant  Superintendent  of  the 
Arkansas  division,  with  office  at  Wynne,  Ark. 


ii6 


THE    RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  15. 


Mobile,  Jackson  it  Kansas  City.— J.  G.  Glazier,  Superintendent  of  the 
Toledo  Railway  &  Terminal,  has  been  appointed  Superintendent 
of  the  Mobile,  Jackson  &  Kansas  City,  with  office  at  Mobila,  Ala. 

New  York  Central  it  Hudson  River. — F.  E.  Herriman,  General  Coal 
Agent,  has  been  appointed  to  the  newly  created  position  of  Coal 
Traffic  Manager  of  this  road  and  of  the  Rutland.  H.  W.  Henry, 
Assistant  General  Coal  Agent,  succeds  Mr.  Herriman. 

northern  Pacific. — W.  G.  Johnson,  Auditor  of  Disbursements,  has 
been  appointed  Assistant  Comptroller.  G.  J.  Mayer  succeeds 
Mr.  Johnson.     The  offices  of  both  are  at  St.  Paul,  Minn. 

Oregon  Short  Line. — P.  H.  Plaisted,  District  Freight  and  Passenger 
Agent  at  Boise,  Idaho,  and  C.  I.  Tuttle,  General  Live  Stock 
Agent  at  Salt  Lake  City,  have  been  appointed  Assistant  Freight 
Agents  at  Salt  Lake  City,  Utah,  and  their  former  offices  have 
been  abolished. 

Pennsylvania. — Samuel  Rea,  Fourth  Vice-President,  has  been  elected 
Third  Vice-President,  with  the  same  duties  as  at  present,  suc- 
ceeding S.  M.  Prevost,  deceased.  J.  B.  Thayer,  Fifth  Vice- 
President,  has  been  elected  Fourth  Vice-President  in  charge 
of  the  traffic  duties  formerly  performed  by  Mr.  Prevost.  Henry 
Tatnall,  Sixth  Vice-President,  has  been  elected  Fifth  Vice- 
President,  retaining  the  duties  of  Treasurer,  and  the  office  of 
Sixth  Vice-President,  has  been  abolished.  C.  E.  Pugh,  Second 
Vice-President,  has  been  elected  director  of  the  Baltimore  & 
Ohio,  the  Norfolk  &  Western,  the  Chesapeake  &  Ohio  and  the 
Long  Island,  succeeding  Mr.  Prevost. 

Philadelphia  it  Reading. — W.  G.  Edmunson  has  been  appointed 
Engineer  of  Tests,  with  office  at  Reading,   Pa. 

Reid  Neivfoundland  Company. — W.  E.  Hamilton  has  been  appointed 
General  Passenger  Agent,  with  office  at  St.  Johns,  Newfound- 
land, succeeding  H.   A.   Morine. 

Reidsville  iC-  Southeastern. — G.  D.  Mackay,  Secretary  and  Treasurer 
of  the  Darien  &  Western,  has  been  elected  President  of  the 
Reidsville  &  Southeastern  also.  H.  D.  Emerson,  Vice-President 
and  General  Manager  of  the  Darien  &  Western,  has  been  elected 
to  the  same  position  on  this  road  also.  R.  Denmark  has  been 
elected  Secretary. 

Rio  Grande.  Sierra  Madre  d-  Pacific. — D.  J.  Timlin,  Master  Mechanic, 
has  resigned,  and  his  office  has  been  abolished.  The  jurisdic- 
tion of  H.  M.  Levinson,  Superintendent,  has  been  extended  over 
the  Mechanical  department. 

Southern  Pacific. — T.  A.  Graham  has  been  appointed  Assistant  Gen- 
eral Freight  and  Passenger  Agent,  with  office  at  Los  Angeles, 
Cal. 

Spokane  Falls  d  Northern. — H.  A.  Jackson,  General  Freight  and 
Passenger  Agent,  has  resigned.     See  Great  Northern. 

Suffolk  d-  Carolina. — C.  L.  Hu-tchins,  General  Manager,  has  resigned. 
F.  B.  Dewey  succeeds  Mr.  Hutchins. 

Tennessee. — The  office  of  Superintendent  has  been  abolished. 

Terminal  Railroad  Association  of  St.  Louis. — A.  Robertson,  General 
Manager,  has  resigned,  effective  November  1.  See  Western 
Maryland. 

Toledo  Railway  d  Terminal. — J.  G.  Glazier,  Superintendent,  has  re- 
signed.    See  Mobile,  Jackson  &  Kansas  City. 

Toledo,  St.  Louis  d  Western. — A.  Shane  has  been  appointed  Superin- 
tendent of  Bridges  and  Buildings.  D.  Nowlan  has  been  appointed 
Superintendent  of  Roadway  and  Track. 

Wabash. — F.  A.  Delano,  First  Vice-President,  has  been  elected 
President. 

Western  Maryland. — A.  Robertson,  General  Manager  of  the  Ter- 
minal R.  R.  Association  of  St.  Louis,  has  been  appointed  Gen- 
eral Manager  of  the  Western  Maryland  and  of  the  West  Vir- 
ginia Central,  with  office  at  Baltimore,  Md.,  effective  November  1. 

Wheeling  d  Lake  Erie. — B.  A.  Worthington,  First  Vice-President  of 
this  road  and  of  the  Wabash-Pittsburg  Terminal  and  the  West 
Side  Belt,  has  been  also  appointed  General  Manager. 

Wisconsin  d  Michigan. — M.  F.  Schulze  has  been  elected  Auditor  and 
L.  E.  Hart,  Secretary,  succeeding  O.  A.  Koss,  Secretary  and 
Auditor,  resigned. 


The  Indiana  Harbor  has  ordered  10  mogul  locomotives  from  the 
American  Locomotive  Co. 

The  St.  Louis,  Brownsville  d  Mexico,  it  is  reported,  has  ordered 
nine  locomotives  from  the  Baldwin  Works. 

The  Northern  Pacific,  as  reported  in  our  issue  of  September  29, 
has  ordered  80  locomotives  from  the  American  Locomotive  Co. 

The  Republic  Iron  d  Steel  Company  has  ordered  two  locomo- 
tives from  the  American  Locomotive  Co.  for  use  at  its  Youngstown, 
Ohio,  plant. 

The  Canadian  Pacific,  it  is  reported,  has  just  placed  an  order 
with  the  American  Locomotive  Co.  for  35  ten-wheel  Canadian  Pacific 
class  '"700"  passenger  locomotives. 

The  Michigan  Central  has  ordered  15  consolidation  locomotives 
from  the  American  Locomotive  Co.  These  are  to  be  made  at  the 
shops  of  the  Locomotive  &  Machine  Co.  of  Montreal. 

The  Kansas  City,  Fort  Scott  d  Memphis,  it  is  reported,  will 
shortly  be  in  the  market  for  10  switching  locomotives,  five  ten-wheel 
passenger  locomotives  and  15  ten-wheel  freight  locomotives. 

The  Southern,  as  reported  in  our  issue  of  September  22,  has 
ordered  90  locomotives.  Of  these,  25  have  been  ordered  from  the 
Baldwin  Works  and  the  remaining  65  from  the  American  Locomo- 
tive Co. 

The  Pennsylvania  Lines  West  of  Pittsburg  have  ordered  10  class 
H-6a  consolidation  freight  locomotives  (.adapted  to  use  the  Wal- 
schaert  valve  gear),  five  H-6b  locomotives  and  15  B-29  shifting  loco- 
motives from  the  American  Locomotive  Co.  The  H-6a  and  the  H-6b 
locomotives  will  be  made  at  the  Pittsburg  Works,  and  the  B-29  loco- 
motives will  be  made  at  the  Schenectady  Works  of  the  American 
Locomotive  Company. 

The  Kansas  City  Southern,  as  reported  in  our  issue  of  August 
18,  has  ordered  eight  switching  and  12  freight  locomotives  from 
the  American  Locomotive  Co.  The  consolidation  engines  will  weigh 
205,000  lbs.,  with  185,000  lbs.  on  drivers;  driving  wheels,  55  in. 
in  diameter;  cylinders,  22  in.  x  30  in.;  straight  boiler,  with  a  work- 
ing steam  pressure  of  200  lbs.;  firebox,  120  in.  x  41  in.;  300  tubes, 
14  ft.  6  in.  long  x  2  in.  in  diameter;  capacity  of  tender,  6,000  gal- 
lons of  water  and  10  tons  of  coal.  The  switching  engines  will  weigh 
130,000  lbs.;  diameter  of  drivers,  51  in.;  cylinders,  19  in.  x  26  in.; 
straight  boiler,  with  a  working  steam  pressure  of  180  lbs.;  firebox, 
108  in.  x  4178  in.;  280  tubes,  11  ft.  6  in.  long  x  2  in.  in  diameter; 
capacity  of  tender,  4,000  gallons  of  water  and  eight  tons  of  coal. 
The  special  equipment  includes:  Otis  steel  firebox,  Midvale  tires; 
Franklin  K.  &  M.  boiler  covering.  Railway  Steel  Spring  Co.'s  springs. 
Consolidated  Locomotive  Safety  Valve  Co.'s  safety  valves,  Ohio  in- 
jectors, Climax  couplere,  Damascus  bronze  journal  bearings,  Chicago 
triple-feed  lubricators,  Ashcroft  steam  gages.  Baltimore  sanding  de- 
vice, Otis  steel  axles,  cast-steel  wheel  centers  and  Tyler  tubes. 


CAR  BUILDING. 


LOCOMOTIVE  BUILDING. 


The  Chicago  d  North-Western,  it  is  reported,  is  figuring  on  loco- 
motives. 

The  Central  of  New  Jersey  is  asking  bids  on  20  consolidation 
locomotives. 


The  Peoria  d  Eastern  is  in  the  market  for  100  box  cars. 

The  Chicago,  Milwaukee  d  St.   Paul  is   figuring  on   passenger 


The  Texas  Southern,  it  is  reported,  will  shortly  buy  about  10 
box  cars. 

The  Philadelphia  d  Reading,  it  is  reported,  is  figuring  on  100 
flat  cars. 

The  Union  Tank  Line,  it  is  reported,  is  buying  material  for  100 
tank  cars. 

The  Chicago  d  North-Western  is  reported  as  being  in  the  market 
for  18  passenger  cars. 

The  Southern  Iron  Car  Line,  it  is  reported,  has  ordered  100  cars 
from  the  Georgia  Car  Co. 

The  Cleveland,  Cincinnati,  Chicago  d  St.  Louis  has  ordered  20 
cabooses  from  the  Pullman  Co. 

The  Pabst  Brewing  Co.,  Milwaukee,  it   is   reported,  is  in  the 
market  for  100  refrigerator  cars.  ■■^i» 

The  Ozan  Lumber  Company  has  ordered  20  logging  cars  from 
the  American  Car  &  Foundry  Co. 

The   Grand    Trunk    Pacific,    it   is   reported,    has    ordered    2,000 
freight  cars  from  the  Canada  Car  Co. 

The  Erie,  it  is  reported,  has  placed   an   order   with   Barney  & 
Smith  for  an  experimental  steel  passenger  coach. 

The  Autofagasta  Railroad   Company,   of  Chili,   has  ordered   17 
passenger  cars  from  the  Wason  Manufacturing  Co. 
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The  Baltimore  it  Ohio  denies  having  ordered  500  coal  cars  from 
the  American  Car  &  Foundry  Co.,  as  reported  in  our  issue  of  Oct.  6. 

The  Japanese  Government:  It  is  reported  that  the  Western 
Steel  Car  &  Foundry  Co.  is  figuring  on  500  box  cars  tor  the  Japa- 
nese Government. 

The  Evansville  it  Mt.  Vernon  Traction  Company,  as  reported  in 
our  issue  of  September  22,  has  placed  an  order  for  a  number  of 
cars  with  the  St.  Louis  Car  Co. 

The  Argentine  Repuhlic  has  just  placed  an  order  with  the  Wason 
Manufacturing  Co.  for  10  passenger  and  six  baggage  cars.  These 
are  to  be  used  on  the  government  railroad. 

The  St.  Louis,  BroivnsviUe  i6  Mexico,  in  addition  to  its  orders 
reported  in  our  issue  of  October  6,  has  ordered  12  tank  cars  of 
8,500  gallons  capacity  from  the  Bettendorf  Axle  Co. 

The  Chicago,  Burlington  d  Quincy  has  ordered  1,000  box  cars  of 
80,000  lbs.  capacity  from  the  Pullman  Co.,  and  it  is  reported  that 
it  has  also  ordered  two  cafe  cars  from  the  same  company. 

The  Kansas  City,  Fort  Scott  if  Memphis,  it  is  reported,  will 
shortly  be  in  the  market  for  the  following  car  equipment:  Five 
hundred  gondola  cars,  500  twin  hopper  cars,  40  dump  cars,  100 
steel  drop  bottom  cars,  10  combination  mail  and  baggage  cars,  and 
six  postal  cars. 

The  Central  of  New  Jersey,  as  reported  in  our  issue  of  Septem- 
ber 29,  has  ordered  1,000  box  cars,  1,000  coal  cars  and  1,000  gondola 
cars  from  the  American  Car  &  Foundry  Co.  It  has  also  ordered 
1,000  steel  hopper  gondola  cars  of  100,000  lbs.  capacity  from  the 
Cambria  Steel  Co. 

The  Chicago,  Rock  Island  iC-  Pacific  has  ordered  750  40-ft.  cars 
of  80,000  lbs.  capacity  and  250  40-ft.  furniture  cars  of  50,000  lbs. 
capacity  from  the  American  Car  &  Foundry  Co.  The  special  equip- 
ment includes:  Simplex  bolsters,  Buffalo  brake-beams.  Miner  draft 
rigging  and  McCord  journal  boxes. 

The  Pittshurg  i(-  Lake  Erie,  as  reported  in  our  issue  of  Oct.  6, 
has  ordered  200  composite  gondola  cars  of  100,000  lbs.  capacity 
from  the  Pressed  Steel  Car  Co.,  for  March,  1906,  delivery.  The 
.special  equipment  includes:  Carnegie  axles,  Simplex  bolsters,  West- 
inghouse  air-brakes.  Camel  brasses,  R.  E.  Janney  couplers  and  Gould 
journal  boxes. 

The  Chicago,  Lake  Shore  &  Eastern,  as  reported  in  our  issue  of 
Oct.  6,  has  ordered  800  gondola  cars  and  200  flat  cars  of  100,000 
lbs.  capacity  from  the  Western  Steel  Car  &  Foundry  Co.  The  special 
equipment  for  both  includes:  Simplex  bolsters,  Westinghouse  air- 
brakes. Miner  draft  rigging,  McCord  journal  boxes  and  Railway 
Steel  Spring  Co.'s  springs. 

The  Central  Xeiv  England,  as  reported  in  our  issue  of  Sept.  22, 
has  ordered  10  cabooses  from  the  Wason  Manufacturing  Co.  These 
cabooses  will  weigh  25,100  lbs.,  and  measure  23  ft.  1  in.  long,  9  ft. 
3  in.  wide,  and  13  ft.  8  in.  high,  over  all.  The  special  equipment 
includes:  Sterlingworth  brake-beams.  Diamond  "S"  brake-shoes, 
Towor  couplers  and  Butler  draft  rigging. 

The  Central  of  Georgia,  as  reported  in  our  issue  of  Sept.  22, 
has  ordered  50  dump  cars  of  80,000  lbs.  capacity  from  the  Rodger 
Ballast  Car  Co.,  for  October  delivery.  These  cars  will  weigh  about 
35,600  lbs.,  and  measure  34  ft.  long  and  10  ft.  3  in.  wide,  over  all. 
The  special  equipment  includes:  Common  Sense  bolsters.  Sterling- 
worth  brake-beams,  Westinghouse  air-brakes.  Tower  couplers.  Miner 
tandem  draft  rigging  and  standard  arch-bar  trucks. 

The  St.  Louis,  Brownsville  d  Mexico,  as  reported  in  our  issue 
of  Oct.  6,  has  ordered  eight  day  coaches,  three  combination  cars  and 
three  60-ft.  baggage  cars  from  the  Barney  &  Smith  Car  Co.;  and  100 
36-ft.  stock  cars,  50  36-ft.  box  cars  and  40  refrigerator  cars  of  60,000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co.,  for  Dec.  15th 
delivery.  The  special  equipment  for  the  stock  and  box  cars  in- 
cludes: Westinghouse  air-brakes  for  the  stock  cars  and  Tower 
couplers  for  the  stock  and  box  cars. 

The  Mexican  Central,  as  reported  in  our  issue  of  September  29, 
has  ordered  10  box  cars  of  60.000  lbs.  capacity  from  the  Mexican 
Car  &  Foundry  Co.  These  cars  will  weigh  31.000  lbs.,  and  measure 
37  ft.  6%  in.  long,  9  ft.  2%  in.  wide  and  13  ft.  3  in.  high  over  all. 
The  special  equipment  includes:  American  Steel  Foundries'  bol- 
sters, National-Hollow  brake-beams,  Westinghouse  air-brakes  and 
draft  rigging,  Tower  couplers.  Wagoner  door  fastenings,  Soule  dust 
guards,  McCord  journal  boxes,  Sherwin-Williams  paint,  Mexican 
Central  corrugated  iron  roofs  and  trucks  and  Pittsburg  Spring  & 
Stoel  Co.'s  springs. 

The  Sealioard  Air  Line,  as  reported  in  our  issue  of  Sept.  22,  has 
ordered  15  wide  vestibule  passenger  cars  from  the  American  Car 
&  Foundry  Co.  These  cars  will  weigh  98,000  lbs.,  and  measure  61 
ft.  long,  over  end  sills;  9  ft.  8  in.  wide  and  14  ft.  3  in.  high,  over 
all.     The     special     equipment     includes:      National-Hollow     brake- 


beams,  Westinghouse  air-brakes,  Janney  couplers,  Forsyth  curtain 
fixtures  and  material,  Adams  &  VVestlake  door  fastenings,  Seaboard 
Air  Line  doors,  draft  rigging,  trucks  and  wheels.  Safety  heating  sys- 
tem, Pintsch  light.  Murphy's  or  Flood  Conklin's  paint,  Chas.  Scott 
Spring  Co.'s  springs  and  Pullman  standard  vestibules. 

The  Kansas  City  Southern,  as  reported  in  our  issue  of  Septem- 
ber 8  and  22,  has  ordered  five  chair  cars,  two  passenger  and  mail 
cars,  100  stock  cars  of  60,000  lbs.  capacity,  and  1,000  box  cars  of 
80,000  lbs.  capacity  from  the  American  Car  &  Foundry  Co.  The 
box  cars  will  measure  36  ft.  6  in.  long  x  8  ft.  5%  in.  wide  x  8  ft. 
high,  and  will  be  fitted  with  ScuUin  &  Gallagher  steel  bolsters. 
The  special  equipment  for  the  stock  cars  will  include:  ScuUin  & 
Gallagher  bolsters  and  Damascus  brake-beams.  The  chair  cars  will 
be  fitted  with  steel  bolsters,  Westinghouse  brakes,  Janney  couplers, 
Hewitt  Manufacturing  Co.'s  journal  bearings,  Safety  Car  Heating  & 
Lighting  Co.'s  lighting  system.  Baker  heaters  and  Pullman  vesti- 
bules. The  passenger  and  mail  cars  will  be  60  ft.  long  and  will 
be  fitted  with  practically  the  same  special  equipment. 

The  Pennsylvania  Lines  East  of  Pittsburg  have  ordered  the  fol- 
lowing freight  car  equipment:  One  thousand  three  hundred  class 
Xla  box  cars  and  4,060  class  Gsd  gondola  cars  from  the  Pressed 
Steel  Car  Co.;  2,300  class  Gsd  gondola  cars  from  the  American 
Car  &  Foundry  Co.;  1,500  class  Gsd  gondola  cars  from  the  Standard 
Steel  Car  Co.,  and  300  class  Xla  box  cars  from  the  Middletown 
Car  Works;  a  total  of  9,460  cars.  The  lines  west  of  Pittsburg  have 
ordered  2,000  class  Gsd  gondola  cars  from  the  Pressed  Steel  Car 
Co.;  300  class  Fm  flat  cars,  1,100  class  Kf  stock  cars,  1,800  class 
Xla  box  cars  and  1,000  class  Gla  gondola  cars  from  the  American 
Car  &  Foundry  Co.,  and  500  class  Xla  box  cars  from  the  Western 
Steel  Car  &  Foundry  Co.,  a  total  of  6,700  cars,  making  a  total  of 
16,160  cars  in  all  ordered  by  the  lines  both  east  and  west  of  Pitts- 
burg. A  brief  mention  of  the  above  was  made  in  our  issue  of  Sep- 
tember 29. 

The  Union  Pacific  System  has  ordered  from  the  American  Car 
&  Foundry  Co.  101  passenger  cars  as  follows:  Fifteen  coaches  for 
the  Union  Pacific,  five  coaches  and  two  baggage  cars  for  the  Oregon 
Short  Line,  five  coaches  and  four  baggage  cars  for  the  Oregon  Rail- 
road &  Navigation  Co.,  and  10  baggage  and -60  chair  cars  for  the 
Southern  Pacific.  Deliveries  will  be  made  at  the  rate  jf  30  cars 
par  month.  Commencing  Feb.  1,  1906,  15  cars  will  be  delivered 
from  the  St.  Charles  and  15  from  the  Jeffersonville  Works.  The 
coaches  will  have  a  seating  capacity  of  70  persons,  and  will  measure 
67  ft.  S%  in.  long,  10  ft.  %  in.  wide  and  14  ft.  1"/,,  in.  high  over 
all.  The  special  equipment  includes:  American  Car  &  Foundry 
Co.'s  axles.  Diamond  special  brake-beams,  American  Brak^.-Sbce  & 
Foundry  Co.'s  brake-shoes,  Hewitt  brasses,  Janney  couplers,  Curtain 
Supply  Co.'s  curtain  fixtures,  Pantasote  curtain  material,  Adams  & 
Wtstlake  door  fixtures.  Miner  draft  rigging.  Union  Pacific  dust 
guaids.  Consolidated  Car  Heating  &  Lighting  Co.'s  heating  system, 
Pint.sch  light.  Standard  Steel  Co.'s  platforms.  Railway  Steel  Spring 
Co.'s  springs.  Union  Pacific  standard  trucks,  Pullman  vestibules 
and  Standard  Steel  Co.'s  wheels.  The  chair  cars  have  the  same 
dimensions  and  special  equipment,  except  that  they  have  a  seating 
capacity  of  58  persons  and  measure  76  ft.  11%  in.  long  over  all. 
The  dimensions  and  special  equipment  for  the  baggage  cars  are 
the  same  as  for  the  coaches.  In  addition  to  the  above,  the  Union 
Pacific  System  has  ordered  from  the  Pullman  Co.  20  passenger  cars 
as  follows:  Five  observation  and  smoking  cars  and  six  baggage 
cars  for  the  Union  Pacific,  one  dining  and  two  observation  and 
smol^ing  cars  for  the  Oregon  Railroad  &  Navigation  Co.,  and  six 
dining  cars  for  the  Southern  Pacific.  Four  of  the  baggage  cars  will 
be  for  the  San  Pedro,  Los  Angeles  &  Salt  Lake  and  will  be  equipped 
with  dynamos. 


BRIDGE  BUILDING. 


Bedford,  Ky.— Bids  are  wanted  October  16  by  J.  H.  McMahon 
for  building  a  steel  bridge  70  ft.  long  over  Cane  creek,  in  Trimble 
County.    W.  C.  Morgan  is  County  Clerk. 

Little  Rock,  Aek. — An  ordinance  is  before  the  City  Council 
providing  for  the  construction,  of  a  viaduct  at  Argenta  over  the 
Little  Rock  &  Fort  Smith  and  the  St.  Louis,  Iron  Mountain  &  South- 
ern tracks  on  Main  street.  The  cost  of  the  work  will  be  about 
$27,500. 

Mariox,  Ohio. — Bids  are  wanted  October  24  by  L.  N.  Hipsher, 
County  Auditor,  for  building  a  bridge  with  a  steel  superstructure 
over  the  Scioto  river  at  the  site  known  as  Newman  Bridge,  to  con- 
sist of  one  span  188  ft.  long  to  carry  a  single  track,  with  a  roadway 
of  16  ft. 

Mitchell,  O.nt. — A  steel  bridge  120  ft.  long  will  be  built  on  the 
twelfth  concession  of  Grey. 

Norfolk,  Va. — The  War  Department  has^^  granted  the  applica- 
tion of  the  Norfolk  Viaduct  Corporation  for  permission  to  build  a 
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cantilever  electric  car  bridge  over  the  Elizabeth  river  between  this 
place  and  Berkley  to  be  175  ft.  above  low  water  and  600  ft.  long. 
The  cost  of  the  work  will  be  about  $350,000. 

North  Vaxcoua'Er,  B.  C. — A  new  bridge  with  a  180  ft.  span  is 
to  be  built  at  Seymour  Creek. 

Ottawa.  Oxt. — The  county  council  has  decided  to  build  a  steel 
bridge  over  the  Rideau  river. 

Philadelphia,  Pa. — Both  branches  of  the  Philadelphia  City 
Council  have  passed  ordinances  to  authorize  a  loan  of  16,000,000, 
$4,000,000  of  which  will  be  used  to  abolish  grade  crossings;  but  the 
ordinance  will  not  become  effective  until  approved  at  the  polls. 

Peterboro,  Ont. — The  city  council  is  having  plans  made  for  an 
overhead  steel  bridge  across  the  Otonabee  river  at  Hunter  street. 

Pine  Bluff,  Ark.- — Plans  are  being  made  to  build  a  free  bridge 
over  the  Arkansas  river,  which  is  to  be  a  combined  railroad  and 
highway  bridge. 

Racine,  Wis. — The  plans  submitted  by  Engineer  John  Geist,  as 
ordered  by  the  city,  call  for  a  swing  bridge  to  be  built  on  the  line 
with  Main  street.  The  approaches  are  to  be  of  cement  and  the  cost 
of  the  work  will  be  $67,000.  The  City  Council  may  soon  authorize 
the  asking  of  bids  for  this  work. 

San  Jose,  Cal. — Bids  are  wanted  October  16  by  Henry  A.  Pfister, 
Clerk  of  the  Board  of  Supervisors,  for  building  a  bridge  over  the 
Guadalupe  creek  on  Willow  street  in  Santa  Clara  County. 

Shelbyville,  Ind. — ^A  contract  has  been  given  to  L.  H.  Fish,  of 
this  place,  to  build  a  new  bridge  and  repair  three  others  over  Robin- 
son creek. 

Shke\eport,  La. — The  City  Council  of  Shreveport  has  begun  pre- 
liminary work  towards  the  construction  of  a  free  traffic  bridge  over 
the  Red  river,  and  will  make  the  surveys  in  accordance  with  the 
direction  of  the  War  Department  under  the  act  recently  passed  by 
Congress. 

Spokane.  Wash. — Bids  are  wanted  October  19  by  F.  P.  Wey- 
mouth, President  of  the  Board  of  Public  Works,  for  building  a 
bridge  over  the  Spokane  river  at  Mission  avenue,  to  consist  of  one 
150-ft.  span  and  one  200-ft.  span  or  of  four  92-ft.  spans.  Bids  will 
be  accepted  for  either  a  steel  superstructure  with  tubular  piers  or 
for  a  reinforced  concrete  structure  with  concrete  superstructure. 

Toronto,  Ont. — Steel  bridges  will  be  built  over  the  tracks  of  the 
Grand  Trunk  at  Bathurst  street  and  the  Canadian  Pacific  in  the 
Island  Park,  at  a  cost  of  about  $75,000. 

Ventuba,  Cal. — Arrangements  have  been  made  by  the  County 
Commissioners  to  raise  $50,000  to  be  used  towards  building  two 
bridges,  one  over  Sespe  creek  near  Fillmore  and  the  other  over  the 
Ventura  river  at  Casitas  Pass. 

Other  Structures. 

Brampton,  Ont. — The  Grand  Trunk,  it  is  said,  will  build  a  new 
passenger  station  to  cost  about  $40,000. 

Glassport,  Pa. — The  Pittsburg  &  Lake  Erie  is  planning  to  build 
repair  and  machine  shops  at  this  place  to  cost  about  $100,000. 

OwENSBORO,  Ky. — The  Louisville  &  Nashville  has  given  a  con- 
tract to  Walter  Brashear,  of  Henderson,  for  putting  up  a  brick  union 
passenger  station  to  cost  $35,000.  It  will  be  used  jointly  by  the 
Louisville  &  Nashville,  the  Illinois  Central  and  the  Louisville,  Hen- 
derson &  St.  Louis. 

Pittsburg,  Pa. — A  contract  has  been  given  by  the  Pennsylvania 
to  W.  F.  Trimble  &  Sons  Co.,  of  Allegheny,  for  building  an  in- 
bound freight  house  on  the  Duquesne  Way  elevated  line  in  Pitts- 
burg. The  plans  call  for  a  brick  building  48  ft.  wide  and  900  ft. 
long,  one-half  of  which  is  to  be  four  stories  high  and  the  remainder 
one  story.  The  cost  of  the  work  will  be  about  $450,000,  and  3,000 
tons  of  structural  steel  will  be  required  for  the  frame  work. 

Varcoe,  Man. — The  Canadian  Pacific  is  to  build  a  new  station 
here. 

Winnipeg,  Man. — The  Canadian  Northern  will  shortly  call  for 
bids  for  the  construction  of  a  number  of  stations  along  its  new 
extensions. 

It  is  reported  the  Canadian  Pacific  has  bought  ground  as  a  site 
for  a  new  station. 
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New  Incorporations,  Surveys,  Etc. 

Augusta  &  Florida. — This  company,  which  is  building  a  rail- 
road from  Midville,  Ga.,  north  through  Burke  and  Richmond  Coun- 
ties, via  Keysville  to  Augusta,  a  distance  ot  60  miles,  having  been 
unable  to  seeure  trackage  rights  over  the  Southern  from  Keysville 


to  Augusta,  proposes  at  once  to   extend  its  road   from  that  point 
north  to  Augusta,  20  miles.     (See  Construction  Record.) 

Cairo  &  Thebes. — Incorporation  has  been  granted  a  company 
under  this  name  in  Illinois,  with  a  capital  of  $10,000,  to  build  a 
railroad  from  Cairo,  at  the  southern  end  of  Alexander  County,  111., 
northwest  to  Thebes,  about  25  miles.  The  incorporators  include: 
E.  A.  Smith,  W.  J.  Johnson,  D.  Hartman,  G.  J.  Becker  and  J.  H. 
Galligan,  all  of  Cairo. 

Canadian  Pacific. — This  company  is  planning  to  build  a  branch 
from  a  point  near  Wolseley,  on  the  main  line,  to  Reston,  on  the 
Souris  branch,  122  miles. 

Cananea,  Yaqui  River  &  Pacific. — This  company,  which  oper- 
ates 40  miles  of  road  from  Naco,  Ariz.,  southwest  to  Cananea,  Mex., 
is  to  extend  its  road  south  from  its  southern  terminus  and  also 
northeast  towards  the  boundary  line  to  a  connection  with  the  South- 
ern Pacific. 

Chesapeake  &  Ohio. — This  company,  it  is  said,  is  planning  to 
build  a  branch  line  at  Main  Shelby  creek,  in  Kentucky,  for  a  distance 
of  about  20  miles  into  a  rich  coal  and  timber  section.  Surveys  for 
this  work  have  been  made  and  rights  of  way  are  being  secured. 

Chicago  &  Alton. — Work  is  under  way  on  the  construction  of 
50.66  miles  of  second  main  track  from  Sherman,  111.,  northwest  to 
Bloomington.  This  will,  when  completed,  give  the  Chicago  &  Alton  a 
double  track  from  Chicago  to  lies,  187.2  miles,  counting  the  Coal 
City  branch  as  part  of  the  double  track.  In  this  connection,  the 
grades  between  Carlinville  and  Bloomington  are  being  reduced  to 
0.3  per  cent,  northbound,  thereby  securing  this  low  grade  all  the  way 
from  the  Illinois  coal  fields  to  Chicago. 

Chicago,  Burlington  &  QuiNCY.-^This  company,  according  to 
newspaper  reports,  will  begin  work  on  a  new  line  in  the  Big  Horn 
Basin  in  Wyoming.  The  proposed  route  is  from  Fannie,  in  the 
northern  part  of  Big  Horn  County,  east  along  Polecat  creek  to  the 
Big  Horn  river,  thence  south  along  the  river  to  Warland,  which 
will  be  the  southern  terminus,  a  distance  of  about  100  miles.  The 
new  line  will  open  up  more  than  250,000  acres  of  irrigated  land. 
It  is  thought  that  the  line  will  eventually  be  connected  with  the 
line  from  Bridgeport,  Neb.,  to  Guernsey,  Wyo.,  and  made  a  part  of 
the  main  line. 

Chicago,  Desplaines  &  Fox  River. — Articles  of  incorporation 
have  been  filed  in  Illinois  by  a  company  under  this  name  with  a 
capital  of  $1,000,000,  to  build  a  railroad  from  Chicago  north  and 
northwest  through  the  counties  of  Cook  and  Lake  to  McHenry 
County,  111.,  a  distance  of  about  50  miles.  The  incorporators  in- 
clude: George  W.  Bryson,  William  S.  Reed,  Ernest  T.  Ross,  Walter 
C.  Gunn  and  William  K.  Kenly,  all  of  Chicago;  office  in  Chicago. 

Chicago,  Weathersford  &  Brazos  Valley. — A  contract  has  been 
given  by  this  company  to  the  McCarthy-Miller  Construction  Co.,  of 
Lufkin,  Tex.,  to  build  this  proposed  road  from  Weathersford,  Tex., 
via  Springtown  and  Pooleville  to  Bridgeport,  a  distance  of  35  miles. 
The  road  may  eventually  be  extended  farther  south  to  Granbury  or 
Glen  Rose.  The  road  is  supposed  to  be  an  independent  project,  hut 
will  make  connections  with  the  Rock  Island.  The  city  of  Weathers- 
ford has  contributed  $65,000  towards  the  construction  of  the  line. 
The  names  of  the  incorporators  are  not  given. 

Cle\"eland,  Berea  &  Southern  (Electric). — This  company,  which 
has  been  granted  a  charter  in  Ohio,  has  secured  all  its  rights  of 
way  and  will  soon  begin  construction.  The  proposed  line  is  about 
30  miles  long.  The  contractors  will  begin  in  South  Brooklyn  and 
work  toward  a  point  southwest  of  Berea,  entering  that  place  over 
the  Cleveland  &  Southwestern.  From  this  place,  a  branch  will  be 
built  south  to  Medina.    C.  H.  Hubbell,  of  Cleveland,  is  interested. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louts. — The  first  track 
elevation  resolution,  under  the  law  passed  by  the  last  session  of 
the  Legislature,  has  been  adopted  by  the  Board  of  Public  Works  of 
Indianapolis,  Ind.,  and  has  been  agreed  to  by  representatives  of  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  and  the  Vandalia  roads. 
Provision  has  been  made  for  the  elevation  of  tracks  and  the  de- 
pression of  the  streets  at  Kentucky  avenue  and  Missouri  and  M'est 
street  crossings,  and  for  the  erection  of  a  new  bridge  over  White 
river  for  the  Vandalia.  The  latter  company  will  elevate  the  tracks 
for  a  considerable  distance  west  of  White  river  and  the  Indianap- 
olis &  Vincennes  trains  will  reach  the  elevation  by  a  new  route. 
The  work  will  cost  about  $300,000,  the  railroads  paying  about  75 
per  cent,  and  the  city  the  balance.  Work  will  be  commenced  this 
month  and  is  to  be  completed  by  December,  1906. 

Des  Moines,  Iowa  Falls  &  Northern. — This  company,  which 
operates  75  miles  of  road  from  Iowa  Falls  to  Des  Moines,  has  let  a 
contract  to  R.  A.  Elzy,  of  Marshalltown,  for  building  the  first  eight 
miles  of  its  proposed  extension  from  its  northern  terminus  (Iowa 
Falls)  to  Hampton,  in  Franklin  County.  The  road  is  to  be  eventual- 
Iv  extended  to  Mason  City,  an  additional  20  miles.  (September  8, 
p.  79.) 
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Fort  Worth  &  Mineral  Wells  (Electric). — A  charter  has  been 
granted  a  company  under  this  name  in  Texas,  with  a  capital  of 
$250,000,  to  build  an  interurban  electric  road  from  Fort  Worth, 
Tex.,  west  to  Mineral  Wells,  about  60  miles.  The  offices  of  the  com- 
pany will  be  at  Fort  Worth,  and  the  directors  include:  Cicero 
Smith,  D.  M.  Howard,  H.  N.  Frost,  E.  J.  Waldrow  and  A.  Stevenson, 
all  of  Mineral  Wells. 

Gainesville  Midland. — A  charter  amendment  has  been  granted 
to  this  company  in  Georgia  giving  it  permission  to  extend  its  line 
from  Jefferson,  in  Jackson  County,  southeast  to  Athens,  in  Clark 
County,  a  distance  of  IS  miles,  and  to  change  the  gage  of  the  road 
from  narrow  to  standard.  Work  is  to  be  commenced  shortly.  (Aug. 
25,  p.  62.) 

Grand  Trunk  Pacific. — A  contract  that  is  worth  between  $4,000,- 
000  and  $5,000,000  has  been  given  by  this  company  to  Foley  Brothers, 
Larson  &  Co.,  of  Winnipeg,  for  building  the  line  between  Fort  Will- 
iam and  Lake  Superior  Junction,  about  210  miles.  This  is  the  sec- 
ond contract  let  by  the  G.  T.  P.  The  first  was  given  to  Macdonald 
&  MacMillan,  of  Winnipeg,  to  build  the  line  from  Portage  la  Prairie 
to  Touchwood  Hills.  The  awarding  of  this  contract  means  that 
about  500  miles  of  the  road  will  be  under  actual  construction  by 
the  latter  part  of  this  month.  The  work  must  be  completed  in  time 
to  move  the  grain  crop  of  1907.  This  company  will  immediately 
call  for  bids  for  the  construction  of  an  additional  500  miles  of  track, 
making  1,000  miles  to  be  under  way  before  December. 

Great  Northern. — According  to  newspaper  reports,  this  com- 
pany's connection  with  the  Burlington  now  under  construction  be- 
tween Sioux  City  and  Omaha  will  be  operated  by  the  Burlington 
as  a  portion  of  that  system  and  through  trains  will  be  run  from 
Omaha  to  St.  Paul  and  Minneapolis  over  the  C,  B.  &  Q.  and  Great 
Northern.  The  new  line  will  be  about  112  miles  between  Omaha 
and  Sioux  City,  while  that  of  the  Chicago  &  North-Western  is  only 
105  miles  long. 

See  Vancouver,  Victoria  &  Eastern  below. 

Hayneville  &  Montgomery. — Incorporation  has  been  granted  in 
Alabama  to  a  company  of  this  name,  with  a  capital  of  $50,000,  to 
build  a  railroad  from  Hayneville.  Ala.,  to  Tyson,  on  the  Louisville 
&  Nashville,  and  thence  to  Montgomery;  also  to  build  a  line  from 
Hayneville  to  Big  Swamp,  in  Lowndes  County.  The  incorporators 
include:  G.  E.  McGehee,  Charles  Schuessler  and  W.  G.  Davis,  all  of 
Lafayette,  Ala. 

Illinois  Central. — It  is  said  that  work  is  to  be  at  once  begun 
on  the  Jackson  &  Southeastern,  which  is  a  part  of  the  Birmingham 
branch  of  this  road.  Construction  is  to  be  begun  at  Frogmore, 
Tenn.,  which  is  the  Illinois  Central  lower  yards,  and  to  be  con- 
tinued toward  Perry  Switch,  on  the  Mobile  &  Ohio. 

Indiana  Belt  (Electric). — A  charter  has  been  granted  a  com- 
pany under  this  name  in  Indiana,  with  a  capital  of  $10,000,  to  build 
a  railroad  from  Indianapolis  to  Greenfield,  through  Maxwell,  Eden, 
Pendleton,  Noblesville,  Lebanon,  Danville,  Martinsville,  Franklin  and 
Shelby ville.  The  officers  are:  Charles  A.  Barnes,  President;  Everet 
Hatfield,  First  Vice-President;  Irving  Tyner,  Second  Vice-President; 
P.  Bidgood,  General  Manager;  Thomas  Beecher,  Secretary  and 
Treasurer.    F.  Bidgood,  of  Logansport,  is  Chief  Electrical  Engineer 

Kansas  City,  Mexico  &  Orient. — An  officer  of  this  company  is 
reported  as  saying  that  76  miles  of  the  road  north  of  Sweetwater, 
Tex.,  will  be  put  in  operation  this  month;  also  that  the  line  east  of 
Chihuahua  in  Mexico  will  be  in  operation  for  a  distance  of  a  little 
over  100  miles.  It  is  expected  to  have  the  road  from  Kansas  City 
to  Sweetwater  operated  by  the  first  of  next  year,  and  1,000  miles 
in  operation  by  April,  1906. 

LouisvnxE  &  Nashville. — See  Louisville  Southern  below. 

LotrisviLLE  Southern  (Loltisville  &  Nashville). — According  to 
local  reports,  an  eastern  syndicate,  in  which  John  D.  Rockefeller 
is  interested,  has  bought  10,000  acres  of  coal  lands  along  the  pro- 
posed extension  of  this  road  in  upper  Harlan  County,  Ky.  It  is  the 
intention  of  the  syndicate  to  build  an  extension  of  the  Louisville  & 
Nashville  from  a  point  on  the  Cumberland  Valley  division,  to  the 
coal  property  in  Cumberland  Valley,  a  distance  of  35  miles. 

Manitoba  &  Midland. — An  office  has  been  opened  at  Portage  la 
Prairie  and  surveys  are  being  made  for  a  line  from  Emerson,  on 
the  international  boundary  north  to  Portage  la  Prairie.  The  pro- 
moters hope  to  eventually  build  the  line  to  Hudson  Bay. 

Mexican  International. — This  road,  which  will  be  extended 
from  Durango,  Mex.,  to  Guadalajara,  a  distance  of  about  400  miles, 
has  been  finally  located  from  Durango  to  Chalchihuites,  150  miles, 
and  construction  work  on  this  first  division  will  be  soon  begun. 
Surveys  for  the  balance  of  the  road  are  now  being  made.  C.  G. 
Carroll  is  the  engineer  in  charge  of  the  work. 

MoRELiA  &  Tacambaro. — An  officer  writes  that  contracts  will  be 


let  for  construction  work  within  30  days  on  this  proposed  road 
from  Irapuato,  on  the  Mexican  Central,  south  through  the  State 
of  Michoacan  to  Tacambaro,  thence  west  to  Ario,  a  distance  of  225 
miles.  The  road  has  been  granted  a  number  of  valuable  concessions 
by  the  Mexican  Government;  also  from  the  State  of  Michoacan.  C. 
D.  Knapp,  of  New  York,  is  Vice-President  and  General  Manager. 
(September  29,  p.  103.) 

Newark  &  Hackensack  River  (Electric). — Incorporation  has 
been  granted  a  company  under  this  name  in  New  Jersey  with  a 
capital  of  $1,000,000  and  headquarters  at  763  Broad  street,  Newark 
to  build  an  electric  railroad  from  Park  Place,  Newark,  to  the  Hack 
ensack  river.  The  incorporators  include:  T.  N.  McCarter,  Rumson 
N.  J.;  C.  A.  Sterling,  East  Orange;  A.  H.  Charlton,  Elizabeth;  J.  J 
Burleigh,  Merchantville;  A.  R.  Kuser,  Bernardsville;  T.  C.  Barr, 
Orange,  and  M.  T.  Cox,  East  Orange.  The  Jersey  City  &  Hacken 
sack  River  Railway  Company,  also  incorporated  with  a  capital  of 
$1,000,000  by  the  same  parties,  is  to  continue  the  line  of  the  above 
company  from  that  point  to  the  intersection  of  Erie  and  Fourteenth 
streets,  Jersey  City,  where  it  is  to  connect  with  the  proposed  line 
of  the  Interstate  Tunnel  Railway  Company,  which  in  turn  is  to  con- 
struct the  tunnel  to  the  middle  of  the  North  River  connecting  with 
the  affiliated  company  incorporated  in  New  York  State.  The  approx- 
imate length  of  the  two  lines  will  be  seven  and  a  quarter  miles. 

New  York  Central  &  Hudson  River. — Work  is  in  progress  in 
four-tracking  the  line  at  various  points  between  Mott  Haven  Junc- 
tion and  Croton,  on  the  Hudson  division,  29  miles.  At  the  junction 
of  the  main  line  of  the  N.  Y.  C.  &  H.  R.  (old  Spuyten  Duyvil  &  Port 
Morris)  with  the  New  York  &  Harlem  at  Mott  Haven  Junction,  there 
is  a  large  amount  of  rock  cutting  on  both  sides  of  the  present  double 
track.  North  of  Spuyten  Duyvil  along  the  shore  of  the  Hudson, 
the  shore  line  is  being  extended  out  into  the  river  by  filling  in  at 
atailable  points,  and  two  additional  tracks  are  being  laid  west  of 
the  present  three  main  tracks.  As  yet  no  buildings  have  been  moved 
or  crossings  changed,  and  therefore  no  long  stretches  of  track 
have  been  laid,  but  all  parts  of  the  line  are  being  made  ready  for 
the  four  tracking.  This  work  includes  a  new  cut-off  from  a  point 
just  south  of  King's  Bridge  station,  west  to  a  point  a  few  hundred 
yards  east  of  Spuyten  Duyvil,  which  will  save  nearly  a  mile  in 
distance  and  a  long  and  sharp  curve.  The  rock  cutting  on  this  sec- 
tion is  nearly  completed  and  the  work  now  to  be  done  consists  of 
grading,  ballasting  and  bridging  two  short  arms  of  the  Harlem 
river,  over  which  the  new  line  will  pass.  Over  each  of  these  a  con- 
crete culvert  is  already  well  under  way. 

New  York,  New  Ha\-en  &  Hartford. — At  a  recent  meeting  of  the 
Board  of  Aldermen  of  New  Haven,  Conn.,  the  new  proposition  of 
this  company  to  widen  its  cut  through  the  city,  which  work  has 
been  under  consideration  for  several  years,  was  agreed  to.  The  cut 
to  be  widened  is  8,000  ft.  long.  Over  this  cut  there  will  be  12  steel 
bridges  to  replace  existing  wooden  structures.  The  cost  of  the  work 
will  be  about  $5,000,000. 

Norman's  Southeastern. — Incorporation  has  been  asked  for  by 
a  company  under  this  name  in  Missouri  with  a  capital  of  $120,000 
to  build  a  railroad  12  miles  long  in  Stoddard  County.  The  incor- 
porators include:  W.  W.  Norman,  S.  A.  Ruch  and  C.  A.  Vernon,  of 
Huntsville. 

North  Coast. — Articles  of  incorporation  have  been  filed  by  this 
company  in  Washington  (authorized  capital  $1,000,000)  to  build  an 
electric  or  steam  road  into  the  Yakima  Valley.  The  incorporation 
is  said  to  be  with  the  object  of  building  a  new  railroad  from  the 
Sound  to  the  Yakima  Valley,  and  may  be  a  project  of  the  Northern 
Pacific  to  secure  a  route  through  Naches  Pass.  The  incorporators 
include:  F.  B.  Dudley,  of  Niagara  Falls,  N.  Y.;  R.  E.  Strahorn, 
of  Spokane;  J.  A.  Kerr  and  John  H.  McGraw,  of  Seattle,  and  0.  A. 
Fechter  and  J.  J.  Rudkin,  of  North  Yakima. 

Northern  New  Mexico  &  Gulf. — Incoroporation  has  been  grant- 
ed a  company  under  this  name  in  New  Mexico,  with  a  capital  of 
$300,000,  with  headquarters  at  El  Rito,  in  Arriba  County,  to  build  a 
railroad  from  the  Santa  Fe  Central  at  Santa  Fe  northwest  toward 
Arizona.  The  proposed  road  will  cross  the  Tesque  Pueblo  grant, 
follow  the  Rio  Grande  north  from  San  Ildefonso  and  Santa  Cruz 
by  way  of  Santa  Clara,  and  thence  across  the  Rio  Grande  to 
Espanola.  It  will  then  follow  the  Chama  river  west  and  the  Gallinas 
river  into  Sandoval  County,  and  thence  across  the  Canyon  Largo 
into  San  Juan  County  via  Fruitland,  to  the  New  Mexico-Arizona 
boundary.  There  will  be  a  branch  line  to  Farmington,  Aztec  and 
Durango,  Colo.  The  incorporators  include:  William  H.  Coe,  of 
New  York;  E.  B.  Miller,  of  El  Rito;  F.  E.  Coe,  of  Denver;  G.  H. 
Howard,  of  Santa  Fe,  and  G.  V.  Howard,  of  Boulder.  Colo. 

Pennsylvania. — According  to  newspaper  reports,  surveys  are 
being  made  by  this  company  for  a  new  freight  line  from  Trenton, 
N.  J.,  northeast  to  Waverly,  near  Newark,  thus  paralleling  the 
present  four-track  main  line  for  45  miles.  It  is  said  that  the  sur- 
veyors crossed  the  Raritan  river  about  a  mile  below  New  Brunswick. 

Construction   work,    it   is    said,    has   been    commenced    by   this 
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company  on  the  Monongahela  division  from  its  present  terminus 
at  West  Brownsville  southwest  to  Rice's  Landing,  in  Green  County, 
Pa.,  a  distance  of  12  miles.  The  new  line  will  develop  a  rich  coal 
region  which  has  hitherto  been  without  transportation  facilities. 
It  is  expected  to  complete  it  next  spring,  when  a  line  will  be  built 
from  the  southern  terminus  north  through  Washington  County  to  a 
connection  with  the  Ellsw^orth  branch,  making  a  loop. 

Work  has  been  started  on  this  company's  new  line  from  Beatty, 
Pa.,  to  Greensburg,  eight  miles.  The  contractors  are  H.  S.  Kerbaugh 
on  the  eastern  end,  and  Drake  &  Stratton  on  the  western  end.  The 
present  line,  which  is  to  be  superseded,  passes  through  a  long 
tunnel  at  Donohue.  The  new  line  will  be  one-half  mile  shorter 
than  the  present  one  and  will  have  a  better  alinement  and  lighter 
grades.  About  one  mile  of  the  existing  line  will  be  used,  but  the 
other  seven  miles  will  be  on  a  new  right  of  way  and  will  have  four 
tracks.  The  improvement  is  to  cost  approximately  $2,000,000.  The 
contractors  expect  to  have  the  road  ready  for  use  early  in  1907. 

Pere  Marquette  (Erie). — This  company  has  given  a  contract 
to  Chick  Bros.,  of  Windsor,  Ont.,  to  build  15  siding  tracks,  each 
3,000  ft.  long,  at  St.  Thomas,  Ont. 

Raleigh  &  Pamlico  Sound. — An  officer  writes  that  construction 
work  will  be  pushed  on  this  proposed  road  which  is  to  run  from 
Raleigh,  N.  C,  east  via  Wilson,  Snowhill  and  Greenville  to  Wash- 
ington, a  distance  of  114  miles.  The  company  has  recently  been 
placed  under  new  management,  which  is  planning  to  extend  the  road 
from  Washington  to  New  Bern,  N.  C.  Track  has  been  laid  for  about 
SIq  miles  and  on  an  additional  five  miles  grading  has  been  com- 
pleted. The  officers  of  the  company  are:  Charles  0.  Haines,  Presi- 
dent and  General  Manager;  Adam  Treadwell,  Secretary  and  Treas- 
urer, and  John  W.  Stewart,  Chief  Engineer.  The  offices  of  the  com- 
pany are  at  Raleigh,  N.  C.     (See  Construction  Record.) 

Texas,  New  Mexico  &  Pacific. — A  charter  has  been  filed  by  a 
company  under  this  name  in  Texas,  with  a  capital  of  $1,000,000, 
to  built  a  railroad  from  McKinney,  Tex.,  west  to  a  point  in  Cochran 
County,  approximately  375  miles.  The  general  offices  of  the  road 
will  be  at  McKinney.  The  incorporators  include:  L.  K.  Davis  and 
W.  Maple,  of  Chicago;  J.  Chain,  J.  L.  White.  J.  L.  Doggett,  M.  J. 
Healy  and  others,  of  McKinney. 

Union  Pacific. — This  company,  it  is  said,  has  located  the  line  of 
its  new  cut-off  to  be  built  between  Omaha  and  Elkhorn,  on  which 
work  is  to  be  commenced  at  once.  The  grade  on  the  new  line  will 
be  less  than  1  per  cent.,  but  much  grading  will  be  necessary  on  the 
west  end,  where  the  main  line  will  join  the  cut-off.  The  distance 
from  South  Omaha  to  Elkhorn  by  the  old  route  is  28  miles  and  by 
the  new  line  only  IS  miles.  It  is  proposed  to  run  all  through  trains 
over  this  cut-off. 

Vancou-\-ei{,  Victoria  &  Ea.stern  (Gre.\t  Northern). — President 
J.  J.  Hill,  of  the  Great  Northern,  is  reported  as  saying  that  con- 
struction work  on  the  western  section  of  this  road  will  be  rushed. 
A  start  will  be  made  this  winter  at  Cloverdale,  where  the  new  road 
will  Join  the  New  Westminster  Southern,  now  a  part  of  the  Great 
Northern.  The  contractors,  dividing  the  work  into  large  sections, 
will  work  east  over  the  Hope  mountains  to  connect  with  the  other 
section  of  the  Vancouver,  Victoria  &  Eastern,  now  being  built  from 
the  boundary  into  the  Similkameen  district.  It  will  be  an  all-Cana- 
dian line,  with  a  terminal  at  Vancouver. 

Vandalia.— See  C,  C,  C.  &  St.  L. 

Virginia  Peninsula. — An  officer  writes  that  construction  work 
will  be  begun  within  30  days  on  this  proposed  road,  which  is  to  be 
operated  by  gasolene  motors.  The  line  is  from  Newport  News,  Va., 
through  Bethel,  Poquoson.  Grafton.  Yorktown,  Gloucester  and  a  num- 
ber of  smaller  places,  with  a  main  line  20  miles  long  and  branches 
of  10  miles.  Contracts  will  be  let  shortly  for  the  construction  work. 
A  contract  has  been  given  to  the  Penn  Steel  Co.  for  the  rails.  Work 
will  be  light,  as  there  are  no  grades  over  1  per  cent,  and  no  curves. 
W.  A.  Post  is  President;  J.  L.  Patton,  Vice-President,  and  J.  L. 
Marye,  Jr.,  Engineer,  Norfolk,  Va.  (See  Virginia  Roads,  September 
29,  p.  104.) 

Washington  Roads. — The  Hamilton-Lyman  Lumber  Co.,  owning 
large  tracts  of  timber  lands  in  Skagit  Valley,  will  at  once  begin 
the  construction  of  a  railroad  from  Hamilton  on  the  Great  Northern 
west  to  Sterling,  a  distance  of  15  miles. 

Western  Pacific. — Announcement  has  been  made  by  this  com- 
pany that  work  on  its  proposed  road  will  soon  be  started  between 
Oakland  and  Oroville.  The  Utah  Construction  Co..  which  has  the 
contract  for  a  large  proportion  of  this  road,  is  subletting  some  of 
the  work  north  of  Oroville,  and  grading  on  the  section  west  of  Salt 
Lake  will  be  commenced  shortly.  The  work  includes  a  tunnel  7,400 
ft.  long  at  Spring  Garden.  Cal.;  also  one  6,000  ft.  long  at  Beckwith 
Pass,  Cal.  The  company  has  completed  the  location  of  its  entire 
line  between  Oakland,  Cal.,  and  Salt  Lake  City,  and  is  now  securing 
rights  of  way. 

Windsor,  Essex  &  Lake  Shore. — A  charter  has  been  granted  this 


company  in  Michigan  (capital  $1,000,000)  to  build  a  railroad  from 
Windsor  to  Chatham,  passing  through  Tilbury  and  Maidstone,  120 
miles.  The  officers  are:  William  J.  Wilson,  President,  of  Port 
Huron;  John  W.  Goodson,  Secretary,  of  Detroit;  W.  C.  Crawford, 
Treasurer,  of  Tilbury,  Ont.,  and  Philip  Haselton,  General  Manager, 
of  Detroit. 


RAILROAD  CORPORATION  NEWS. 


Canadian  Northern. — The  Mackenzie  &  Mann  interests  have 
bought  the  Nipigon  Railway,  a  company  which  proposed  to 
build  from  Nipigon  Bay,  on  Lake  Superior,  to  Nipigon  Lake, 
40  miles.  This  was  acquired  because  its  projected  route  paral- 
leled the  Mackenzie  &  Mann  line  to  be  built  from  Sudbury, 
Ont.,  to  Port  Arthur. 

Chesapeake  &  Nashville. — This  road  and  its  equipment  has  been 
sold  to  William  A.  Northup,  of  Louisville,  Ky.,  for  $300,000 
cash.  It  runs  from  Gallatin,  Ky.,  to  Scottsville,  and,  including 
an  11-mile  branch,  is  35  miles  long. 

Dominion  Atlantic. — This  company  has  purchased  the  Midland 
Railway,  which  is  60  miles  long  and  runs  across  Hants  County 
in  Nova  Scotia,  connecting  with  the  Dominion  Atlantic  at 
Windsor  and  with  the  Intercolonial  at  Truro. 

Erie. — The  Erie  has  offered  to  stockholders  of  record  on  Octojjer 
21  the  right  to  subscribe  for  $12,000,000  4  per  cent,  convertible, 
series  B  bonds,  of  1953,  at  par  and  interest.  These  bonds  are 
convertible  into  common  stock  at  60  between  October,  1907, 
and  October,  1917.  Each  stockholder  may  subscribe  for  bonds 
to  the  extent  of  6.75  per  cent,  of  his  stock.  The  bonds  are 
part  of  an  authorized  issue  of  $50,000,000.  of  which  $10,000,000 
has  already  been  issued.  The  proceeds  will  be  used  to  pay  for 
the  stock  of  the  Cincinnati.  Hamilton  &  Dayton.  There  were 
1,603  shares  of  C.  H.  &  D.  stock  bought  from  J.  P.  Morgan  &  Co. 
at  135,  and  74.000  shares  at  an  average  of  160.  This  gives  the 
Erie  ownership  of  75,603  out  of  the  total  80,000  shares  of  Cin- 
cinnati, Hamilton  &  Dayton  stock. 

G.vlveston,  Harrisburg  &  San  Antonio. — This  company  has 
acquired  the  Galveston,  Houston  &  Northern  and  assumed  its 
operation.     It  will  be  known  as  the  Galveston  division. 

Great  Northern. — The  long  rumored  "melon"  to  be  distributed  by 
the  Great  Northern  has  been  brought  to  pass  by  a  circular 
issued  to  the  stockholders  offering  them  the  privilege  of  sub- 
scribing at  par  to  new  stock  to  the  extent  of  one-fifth  (20  per 
cent.)  of  their  holdings  on  November  8.  when  the  stock  books 
will  close.  As  Great  Northern  preferred — there  is  no  common 
stock — is  selling  at  about  325,  this  privilege  is  a  valuable  one, 
the  rights  having  been  valued  on  the  curb  market  on  notice 
of  the  issue  at  37.  On  this  basis  the  privilege  amounts  to  a 
37  per  cent,  stock  dividend.  The  new  issue  will  amount  to 
$25,000,000.  which  makes  the  total  amount  of  stock  outstanding 
$149,375,600. 

Nashville,  Chattanooga  &  St.  Louis. — The  interest  rate  on  all 
bonds  which  may  hereafter  be  certified  and  issued  under  the 
provisions  of  the  debenture  of  April  2,  1888,  made  with  the 
United  States  Trust  Co.  of  New  York,  trustee,  has  been  reduced 
from  5  to  4  per  cent. 

New  York  Centr.^l  &  Hudson  Rh^eb. — Gross  earnings  for  the  nine 
months  ending  September  30  were  $62,577,355,  an  increase  of 
$5,089,123  over  the  figures  for  the  corresponding  period  in  1904. 

New  York,  New  Haven  &  Hartford. — This  company  has  issued  an 
additional  $5,000,000  of  coupon  notes,  maturing  October  1,  1906. 
This  will  make  $]j2. 000.000  of  coupon  notes  outstanding,  the 
other  issues  maturing  at  various  dates  in  1906  and  1907. 

Richmond-Washington  Company. — This  company,  which  is  a  hold- 
ing company  in  the  interest  of  six  railroads  for  the  Richmond, 
Fredericksburg  &  Potomac  and  the  Washington  Southern,  has 
issued  an  additional  $2,000,000  of  collateral  trust  4  per  cent, 
bonds  of  1943,  making  $8,500,000  outstanding  of  the  total 
$11,000,000  authorized. 

St.  Louis  ■  Southwestern. — The  stockholders  have  authorized  the 
guaranteeing  of  an  issue  of  not  exceeding  $500,000  first  mort- 
gage 5  per  cent.  50-year  bonds  of  the  Shrcreport  Bridge  & 
Terminal,  and  also  an  agreement  with  that  company  for  the 
use  of  its  bridge  and  other  property  for  50  years. 

Terminal  Railroad  Association  of  St.  Louis. — President  Roosevelt 
has  directed  the  Attorney-General  to  proceed  with  the  prosecu- 
tion of  the  suit  to  enjoin  this  company  from  continuing  its 
control  of  the  two  bridges  and  the  Wiggins  Ferry  lines  across 
the  Mississippi  river,  at  St.  Louis.  This  suit  has  been  pending 
two  years  and  is  brought  under  the  anti-trust  law,  the  govern- 

.;  jnent  declaring  the  operation  of  the  different  lines  by. a  single 
company  as  unlawful  monopoly. 
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The  Chicago,  Rock  Island  &  Pacific  has  discontinued  all  of  its 
"interurban"  passenger  trains  in  Iowa. 

To  increase  its  supply  of  small  sizes  of  coal  the  Reading  has 
put  five  anthracite  washeries  in  operation.  The  demand  tor  small 
sizes  Is  unusually  great. 

The  Pennsylvania  is  being  prosecuted  in  the  United  States 
Court  in  Ohio  for  running  a  freight  car  between  Columbus  and 
Pittsburg  not  equipped  with  automatic  couplers. 

It  is  announced  in  Montreal  that  the  Canadian  Pacific  has 
made  reductions  on  all  freight  rates  to  the  Pacific  coast,  the  new 
basis  being  49  cents  (first  class)  per  100  lbs.  less  than  the  tariff 
hitherto  in  force. 

Chicago  papers  say  that  the  Atchison,  Topeka  &  Santa  Fe 
proposes  to  spend  $400,000  a  year  for  the  next  five  years  in  pro- 
moting the  settlement  of  the  states  and  territories  on  the  south- 
western part  of  its  lines. 

Mr.  E.  H.  Harriman  is  having  an  examination  made  of  the 
routes  over  which  it  is  proposed  to  build  railroads  in  the  Philippine 
Islands.  Mr.  Robert  Hawxhurst,  Jr.,  formerly  Chief  Engineer  of  the 
Kohola  &  Hilo  (Hawaii),  is  in  charge  of  the  work. 

A  despatch  from  Kansas  City  indicates  that  the  railroads  of 
Missouri  have  been  successful  in  postponing  the  enforcement  of  the 
maximum  freight  rate  law.  The  Attorney  General  has  withdrawn 
his  demurrer  and  this  action  is  expected  to  lead  to  indefinite  delay 
in  the  enforcement  of  the  law. 

The  Lake  Shore  &  Michigan  Southern  has  put  new  padlocks 
(with  keys  different  from  the  old  ones)  on  all  switches  throughout 
the  company's  lines.  It  is  said  that  the  officers  believe  that  the 
misplacement  of  the  switch  at  Mentor  recently,  which  caused  a 
disastrous  derailment,  is  chargeable  to  some  person,  not  an  employee, 
who  had  a  switch  key.  Records  have  been  made  of  the  names  of  all 
persons  to  whom  the  new  keys  have  been  issued. 

A  number  of  railroads  in  Vermont  are  protesting  against  an 
order  made  by  the  Railroad  Commission  of  that  state  requiring 
the  use  of  certain  signals  at  crossings  where  the  railroad  is  crossed 
by  an  electric  railway.  The  signal  is  a  disk,  fixed  some  distance 
from  the  crossing,  to  be  set  against  approaching  trains  by  the 
conductor  of  the  electric  car.  The  railroads  claim  that  the  disks 
prescribed  are  not  large  enough  and  that  the  signals,  as  ordered  to 
be  arranged,  are  more  dangerous  than  not  to  have  any  signals  at  all. 

Members  of  the  New  York  Produce  Exchange  who  have  for 
some  time  been  complaining  of  an  unusual  scarcity  of  cars  at  Buf- 
falo for  the  shipment  of  export  grain  to  Boston  and  New  York, 
announce  that  the  railroads  have  promised  to  concentrate  all  avail- 
able cars  at  Buffalo  and  to  "allow  the  general  movement  of  mer- 
chandise to  suffer."  The  congestion  of  grain  at  Buffalo, .  grain 
brought  there  by  lake  vessels,  is  so  great  that  the  railroads  are 
now  making  contracts  with  shippers  for  the  carriage  of  their  grain 
only  subject  to  delay,  and  also  subject  to  additional  storage 
charges  at  Buffalo. 

The  southbound  trains  of  the  Interborough  Rapid  Transit  Com- 
pany on  the  Ninth  avenue  elevated  line.  New  York  City,  now  pass 
the  Fifty-third  street  junction  without  stopping.  It  is  said  that  this 
disregard  of  the  order  issued  by  the  state  Railroad  Commission, 
after  the  recent  disastrous  derailment  at  that  point,  is  justified  by 
the  road  on  the  ground  that  the  stops  cause  congestion  of  traffic 
and  so  delay  the  passengers.  This  action  appears  to  have  been 
taken  with  the  knowledge  of  the  commission,  and  apparently  with 
its  consent. 

Conductor  W.  B.  Caldwell,  who  was  indicted  by  the  Grand  Jury 
of  Jefferson  County,  Tennessee,  on  a  charge  of  involuntary  man- 
slaughter, or  criminal  negligence  resulting  in  the  terrible  butting 
collision  of  passenger  trains  at  New  Market,  Tenn.,  Sept.  24,  1904, 
killing  over  60  persons,  was  tried  last  week,  and  the  result  was  a 
mistrial,'  the  jury  failing  to  agree.  It  is  said  that  the  case  will  be 
again  tried  at  the  next  term  of  the  court.  The  principal  witness 
for  the  prosecution  was  a  law  agent  of  the  Southern  Railway,  who 
testified  that  the  conductor  had  told  him  a  few  minutes  after  the 
wreck  that  it  was  caused  by  his  forgetting  orders  to  meet  a  train  a, 
few  miles  back. 


A  Real  Airship. 
An  invention  which  will  solve  the  problem  of  transportation 
in  rural  communities,  where,  by  reason  of  physical  obstacles,  steam 
and  electric  lines  cannot  well  be  used,  is  now  being  perfected  by 
B.  W.  Harris,  of  Waveland,  Ind.  In  brief,  the  invention  includes  an 
overhead  system  of  cables  not  only  furnishing  support  but  also 
carrying  the  current  of  electricity  for  power.  The  car  thus  operat- 
ed can  be  used  tor  freight  or  passengers.  The  experimental  car 
that  Mr.  Harris  has  constructed  at  Mattoon,  where  he  is  now  work- 
ing, will  hold  five  people.  The  cables  supporting  the  car  are  in 
turn  supported  by  poles.  Uneven  breaks  in  the  ground,  little  hills 
and  valleys,  have  no  effect  on  the  level  plain  of  the  cable,  as  the 
poles  are  cut  to  a  length  that  keeps  the  cables  level.  The  long 
aerial  car  is  of  aluminum,  coming  to  a  sharp  point  at  both  ends  to 
do  away  with  as  much  resistance  as  possible.  At  each  side  there 
is  a  small  door,  by  which  the  operator  enters.  The  propelling 
power — electricity — is  collected  by  the  glass  wheels  upon  which 
the  car  glides  from  the  cables  which  form  the  track.  The  four 
wheels,  which  are  about  14  inches  in  diameter,  are  deeply  grooved, 
thus  making  it  impossible  for  the  car  to  leave  the  cables.  The 
operator  can  control  the  car  at  all  times  from  within,  having 
levers  and  switches  by  which  he  can  reverse,  start  or  stop  the  car 
instantly. — Imlianapolis  News. 

General  Electric  Company's  Awards  at  Portland. 
The  Jury  of  Awards  of  the  Lewis  and  Clark  Exposition  at  Port- 
land, Ore.,  has  awarded  gold  medals  to  the  General  Electric  Com- 
pany for  the  following  features  of  its  exhibit  in  the  electrical  de- 
partment: For  the  best  exhibit  in  the  electrical  department,  Curtis 
steam  turbine,  meters  and  instruments,  time-limit  relays  and  oil 
switches,  switchboards,  meter  controlling  panels,  circuit  breakers 
and  lightning  arresters;  direct  and  alternating  current  motors, 
direct  and  alternating  current  generators,  static  transformers,  auto- 
matic voltage  regulators,  magnetite  arc  lamp,  alternating  and  direct 
current  enclosed  arc  lamps,  mercury  arc  lamps,  magnetic  starting 
device  for  mercury  arc  lamps,  mercury  arc  rectifier,  railway  motors 
and  controllers,  mining  locomotives,  searchlight  and  method  of  con- 
trol, progress  and  development  in  the  electrical  art,  metalized  car- 
bon filament  incandescent  lamps.  The  gold  medals  were  the  highest 
awards.  Not  only  was  the  exhibit  of  the  General  Electric  Company 
the  largest  and  most  complete  of  any  of  the  electrical  manufac- 
turers on  the  grounds  but  the  Exposition  was  lighted  throughout 
with  Edison  incandescent  lamps  made  by  this  company.  The  new 
"meridian"  lamps,  also  made  by  the  General  Electric  Company,  were 
extensively  used. 

Lectures  on  Traffic  at  N.  Y.  University. 

The  School  of  Commerce  of  New  York  University  is  to  have 
three  courses  in  "railway  traffic."  to  be  conducted  on  Monday  even- 
ings during  the  current  year  by  W.  H.  Lough.  Jr.  The  announce- 
ment says  that  these  courses  are  of  a  thoroughly  practical  character, 
designed  to  be  directly  beneficial  to  men  employed  in  traffic  offices. 
.'  .  .  "They  are  the  beginning  of  an  attempt  on  the  part  of  the 
School  of  Commerce  to  put  the  study  of  railroad  methods  on  a  scien- 
tific basis,  and  to  prepare  young  men  for  responsible  positions  in 
the  railroad  service  more  thoroughly  and  more  quickly  than  can 
now  be  done."  Classes  in  railroad  organization,  railroad  law  and 
railroad  accounts  are  proposed  also.  Eventually  the  school  expects 
to  offer  to  railroad  men  a  well  rounded  series  of  courses  in  their 
profession.  Professor  J.  F.  Johnson,  Dean  of  the  School,  says: 
"We  cannot  provide  brains,  and  a  good  deal  of  the  detailed  training 
must  be  picked  up  in  day-to-day  work,  but  we  can  give  our  young 
men  an  intelligent  outlook  over  the  railroad  field.     .     .     ." 

Good  Roads  Propaganda  In  Iowa. 
It  is  announced  that  a  party  of  speakers  and  expert  road  build- 
ers are  to  be  carried  in  special  trains  over  the  lines  of  the  Chicago, 
Burlington  &  Quincy  during  the  last  ten  days  of  October  and  over 
the  Chicago  Great  Western  in  the  first  part  of  November.  The 
purpose  of  the  trip  is  to  arouse  interest  in  good  roads  and  spread 
information  concerning  the  best  methods  in  road-building. 

The  Chicago  Hose  Coupler. 

This  universal  coupler  was  designed  for  a  standard,  to  avoid 
extra  expense  for  specially  constructed  couplers  to  suit  various  sizes 
of  hose  used  with  pneumatic  tools.  It  has  no  male  or  female  part 
at  the  coupling  end,  but  instead  each  half  has  both  male  and 
female  features,  so  that  each  half  is  exaj?tly  the  same  and  will 
couple  regardless  of  the  size  and  style  of  the  shank,  making  It 
a  universal  coupler  in  every  pen»e  of  the  word.    Quarter-inch  hose 
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will  couple  with  tnree-quarter-inch  hose,  one-inch  pipe,  or  anything 
having  one  of  the  Chicago  couplers  attached  to  it. 

The  shanks  are  manufactured  for  pipe  male  thread,  pipe  female 
thread,  and  hose  in  standard  commercial  sizes  one-quarter  inch  up 


The  Chicago   Hose  Coupler. 

to  one  inch,  which  enables  all  couplings  to  be  made  without  resort- 
ing to  reducers  or  special  shanks  to  meet  the  conditions  presenting 
themselves  where  pneumatic  tools  are  in  use. 

These  couplers  are  manufactured  by  the  Chicago  Pneumatic 
Tool  Company,  who  have  manufacturing  facilities  for  500  sets  per 
day. 


Manufacturing  and   Business. 

The  Electro-Dynamic  Company,  of  New  York  and  Bayonne, 
N.  J.,  has  moved  its  St.  Louis  ofiBce  to  Seventh  and  Hickory  streets. 

B.  V.  H.  Johnson,  General  Agent  of  the  Safety  Car  Heating  & 
Lighting  Co.,  at  St.  Louis,  has  been  transferred  to  the  Philadelphia 
office,  and  Charles  B.  Adams  has  been  appointed  as  General  Agent 
at  St.  Louis. 

Mr.  George  William  Catt,  President  of  the  Atlantic,  Gulf  & 
Pacific  Co.,  died  in  New  York  City  on  October  S,  at  the  age  of  45. 
He  took  a  C.  E.  degree  from 
the  Iowa  State  College  in 
1S82,  and  then  went  into  the 
offices  of  the  King  Bridge 
Co,,  of  Cleveland,  being 
Bridge  and  Contracting  Engi- 
neer in  the  Mississippi  valley 
several  years.  In  1885,  he 
went  to  the  Pacific  coast  in 
charge  of  that  company's 
business  in  that  region,  and 
the  next  year  became  Chief 
Engineer  of  the  San  Fran- 
cisco Bridge  Co,  In  1889,  he 
was  placed  in  charge  of  the 
Seattle  office  of  that  conipany, 
and  in  the  next  two  years 
did  much  of  the  bridge  work 
on  the  Great  Northern  and 
other  railroads  which  were 
buiU  at  that  time  in  the  state 
of  Washington.  In  1891,  Mr. 
Catt  went  to  Boston  and  ob- 
tained a  contract  for  some  ^-  ^^-  •^"'*- 
hydraulic  dredging  in  Boston  harbor.  He  developed  this  busi- 
ness on  the  Atlantic  coast  and  in  the  next  year  organized  the  New 
York  Dredging  Co.  In  1899,  the  business  of  this  company  was 
merged  into  the  new  corporation,  the  Atlantic,  Gulf  &  Pacific 
Co.,  Mr.  Catt  being  the  President  and  Chief  Engineer  until  his 
death.  He  was  also  Consulting  Engineer  and  Vice-President  of  the 
Puget  Sound  Bridge  &  Dredging  Co.,  of  Seattle,  and  Consulting 
Engineer  of  the  San  Francisco  Bridge  Co.  and  the  British  Columbia 
General  Contract  Co.  We  quote  the  following  appreciation  of 
Mr.  Catt  by  Mr.  Henry  S.  Wood.  Secretary  and  Treasurer  of  the 
Atlantic,  Gulf  &  Pacific  Co.:  "Notwithstanding  the  most  success- 
ful business  career  of  Mr.  Catt,  his  greatest  contribution  to  society 
has  been  the  demonstration  of  an  upright  and  firm  but  generous 
character.  Of  exemplary  personal  habits,  he  demanded  of  his 
assistants  and  recommended  by  his  example  to  his  associates  a  life 
free  from  reproach,  efficient  in  service  and  loyal  to  the  interests 
over  which  he  exercised  such  able  control.  Whether  in  college 
fraternity  or  the  leading  engineering  societies  of  the  United  States, 


his  associates  will  remember  him  with  pleasure,  and  his  taking 
off  with  the  deepest  regret.  The  engineer's  profession  of  America 
is  poorer  by  his  loss." 

The  O.  M.  Edwards  Company,  Syracuse,  New  York,  announce 
that  it  has  recently  appointed  W.  G.  Willcoxson  as  its  Chicago  repre- 
sentative, and  that  Mr.  B.  F.  Chaffee,  formerly  Passenger  Car  Fore- 
man, at  the  West  Albany  shops  of  the  N.  Y.  C.  &  H.  R.  R.  R.,  has 
been  appointed  as  its  Eastern  representative,  with  headquarters  in 
New  York  City. 

T.  K.  Wells  has  been  appointed  Superintendent  of  Transporta- 
tion of  the  Manila  Electric  Railway  and  Lighting  Company,  of 
Manila  P.  I.  Mr.  Wells  has  had  a  wide  experience  in  railroad  work 
having  been  with  the  Wabash  Railroad  and  the  St.  Louis,  Iron 
Mountain  &  Southern  Railroad  for  11  years  and  with  the  Syracuse 
Rapid  Transit  Company  for  eight  years. 

The  Falls  Hollow  Staybolt  Co.,  Cuyahoga  Falls,  Ohio,  has 
recently  received  a  large  order  for  hollow  staybolt  bars  from 
the  American  Railroad  Company,  San  Juan.  Porto  Rico,  and  also 
a  large  additional  order  for  shipment  to  Japan.  Mr.  F.  C.  Lippert 
has  taken  a  position  with  this  company  as  traveling  salesman  in  the 
western  territory  with  headquartei's  at  St.  Louis,  Mo. 

It  is  announced  that  the  Pratt  &  Whitney  Company  have 
purchased  a  plant  in  Dundas,  Ontario,  for  the  manufacture  of  its 
full  line  of  small  tools — such  as  taps,  reamers,  milling  cutters, 
punches,  dies,  twist  drills,  etc.  The  building  is  a  modern  structure, 
and  the  power  plant  is  already  in  place.  The  location  of  the  fac- 
tory is  near  that  of  the  John  Bertram  &  Sons'  Company,  which,  as 
has  been  announced,  was  recently  purchased  by  the  Niles-Bement- 
Pond  Company. 

The  American  Blower  Company  reports  all  departments* of  its 
shops  at  Detroit  to  be  extremely  busy.  Among  other  large  orders 
under  way  is  one  for  the  complete  heating  apparatus  for  the  new 
Allegheny  shops  of  the  Pennsylvania  Lines  AVest  of  Pittsburg. 
Orders  from  the  wood-working  field  include  a  fifth  dry  kiln  for'the 
W.  F.  Stewart  Co.,  Flint,  Mich,  and  kilns  for  the  English  Mfg. 
Co..  Morrill,  Wis.;  I.  B.  Morrison,  Hallville,  Tex.,  and  the  Buffalo 
(N.  Y.)   Lounge  Co. 

The  Abner  Doble  Company,  San  Francisco,  has  recently  re- 
ceived an  order  from  the  California  Gas  &  Electric  Corporation  for 
a  9,000-h,  p,  Doble  tangential  water  wheel  for  its  De  Sabla  power 
plant.  This  machine  will  be  similar  to  the  8,000-h.  p.  Doble  wheel 
installed  in  the  De  Sabla  plant  last  year  and  the  three  8,000-h.  p. 
Doble  wheels  recently  completed  and  now  successfully  operating  in 
the  new  electra  station  of  the  same  company.  The  wheel  will 
operate  under  a  head  of  1,530  ft.,  at  400  r.  p.  m.,  and  will  be  driven 
by  a  single  jet  of  water,  thus  making  it  the  most  powerful  water 
v/heel  ever  constructed  for  operation  under  a  single  jet  of  water. 


MEETINGS  AND  ANNOUNCEMENTS. 


{Fvr  dates  of  conventions  and  regular  meetings  of  railroad  conventions  and 
engineering  societies,  see  advertising  page  24.) 


American  Association  of  Railroad  Surgeons. 
This  association,  a  consolidation  of  the  International  Associa- 
tion and  the  American  Academy,  held  its  first  regular  meeting  at 
Chicago,  October  11.  The  President  for  the  ensuing  year  is  Dr. 
R.  W.  Corwin,  Pueblo,  Colo.,  Chief  Surgeon  of  the  Colorado  Fuel  & 
Iron  Co.:  Secretary,  Dr.  H.  B.  Jennings  (C,  R.  I.  &  P.).  Council 
Bluffs,  Iowa. 

Transportation  and  Car  Accounting  Officers. 
Secretary  G.  P.  Conard  announces  that  the  November  meeting 
of  the  Association  of  Transportation  and  Car  Accounting  Officers 
will  be  held  at  the  Jefferson  Hotel,  St.  Louis,  Mo.  (not  New 
Orleans),  on  Tuesday,  November  21.  There  will  be  reports  from 
the  Committees  on  Conducting  Transportation;  on  Car  Service; 
on  Office  lUethods;  on  Per  Diem,  and  on  Handling  Railroad  Service 
Mail, 


PERSONAL. 


— Mr.  W.  G.  Edmundson.  who  has  been  appointed  Engineer  of 
Tests  of  the  Philadelphia  &  Reading,  is  a  graduate  of  Cornell  Uni- 
versity. He  worked  in  the  shops  of  the  Brooks  Locomotive  Works 
and  of  the  Pittsburg  &  Lake  Erie  Railroad  at  Pittsburg  for  about 
two  years.  In  1902,  he  went  to  the  Pennsylvania  Railroad  as  drafts- 
man, becoming  later  an  inspector  of  buildings  in  the  shops  and 
power  plants. 

— Mr.  Hal.  S.  Ray.  who  was  recently  appointed  Assistant  Gen- 
eral Passenger  Agent  of  the  Rock  Island  System,  was  born  in  Con- 
necticut in  1869.  He  was  educated  at  the  Philadelphia  Central  High 
School  and  entered  railroad  service  as  a  clerk  in  the  district  pas- 
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senger  office  of  the  Chicago.  Rock  Island  &  Pacific  at  Philadelphia 
in  1890.  All  of  his  work  has  been  done  for  this  company.  He  has 
served  successively  as  Assistant  City  Passenger  and  Ticket  Agent 
at  Des  Moines.  Iowa;  City  Passenger  and  Ticket  Agent  at  Wichita. 
Kan.:  District  Passenger  Agent  at  Wichita;  Traveling  Passenger 
Agent  at  Pittsburg,  Pa.;  District  Passenger  Agent  at  Philadelphia; 
General  Agent  of  the  Passenger  Department  at  Denver,  and  General 
Eastern  Passenger  Agent  in  New  York  for  both  the  Rock  Island  and 
the  Frisco  Systems,  from  which  position  he  was  recently  promoted. 

— The  election  of  Mr.  F.  A.  Delano  to  the  Presidency  of  the  Wabash 
Railroad  was  announced  in  the 
Railroad  Gazette  last  week. 
His  career  is  too  well-Tcnown 
to  our  readers  to  need  ex- 
tended mention,  but  the  ac- 
companying portrait  may  be 
new  to  some  of  them.  Mr. 
Delano  began  his  railroad 
service  on  the  Chicago,  Bur- 
lington &  Quincy  in  1885.  He 
was  steadily  promoted  and  in 
1901  was  elected  Vice-Presi- 
dent and  General  Manager  of 
the  Lines  East  of  the  Mis- 
souri River.  In  1904  he  re- 
signed and  was  out  of  rail- 
road service  until  April  of 
this  year,  when  he  went  to 
the  Wabash  as  Vice-Presi- 
dent. He  is  also  President  of 
the  other  Wabash  properties, 
the  Wheeling  &  Lake  Erie, 
the  Wabash-Pittsburg  Termi- 
nal  an'd  the  West   Side  Belt.  *'•  A.  Delano. 

.  — Mr.  G.  B.  Obey,  who  was  recently  appointed  Superintendent 
of  the  Monongahela  Railroad,  entered  railroad  service  a  little  over 
20  years  ago  as  telegraph  operator  on  the  Baltimore  &  Ohio.  Later 
he  went  to  the  Pittsburg  &  Lake  Erie  and  served  there  successively 
as  despatcher.  chief  despatcher,  and  since  1901,  Superintendent  of 
the  Monongahela  &  Youghiogheny  division,  from  which  office  he 
was  transferred  to  his  new  position. 

— The  accompanying  photograph  of  Mr.  A.  B.   Stickney,  Presi- 
dent of  the  Chicago  Great  Western,  is  of  interest  at  this  time  on 

account  of  the  interest 
aroused  in  Mr.  Stickney's  tes- 
timony before  the  Federal 
Court  at  Chicago.  Mr.  Stick- 
ney said:  "In  fixing  the  rate 
on  dressed  meat  we  do  not 
have  very  much  to  say.  The 
packer  generally  makes  the 
rate.  He  comes  to  you  and 
always  makes  you  feel  that  he 
ib  your  friend.  Then  he  asks 
you  how  much  you  charge  for 
certain  shipments  of  dressed 
meats.  The  published  tariff 
may  be  23  cents  a  hundred, 
but  he  will  not  pay  you  that. 
You  say  to  him,  'I'll  carry 
your  meat  for  18  cents.'  He 
says.  'Oh,  no,  you  won't.  I 
won't  pay  that.'  Then  you 
say,  'Well,  what  will  you  pay 
for  it?'  He  then  replies,  'I 
can  get  it  hauled  for  16  cents.' 
A.  B.  stickney.  So   you   haul   it  for   16   cents 

a  hundred.     He  generally  tells  you  that  if  you  want  the  business 
you  must  haul  the  meat  for  the  price  he  names." 


ELECTIONS  AND  APPOINTMENTS. 


Arkansas  Southern. — A.  R.  Porterfield,  Auditor,  has  resigned,  and 
the  office  has  been  abolished.  The  authority  of  the  officials 
of  the  Accounting  department  of  the  Chicago,  Rock  island  & 
Pacific  has  been  extended  over  that  department  of  the  Arkansas 
Southern. 

Atchison,  Topeka  d-  Santa  Fe. — W.  J.  Black.  General  Passenger 
Agent  of  the  A..  T.  &  S.  F..  has  been  appointed  Passenger 
Traffic  Manager  of  the  whole  system,  succeeding  George  T. 
Nicholson,  promoted.  James  M.  Connell.  General  Agent  of  the 
Passenger  department,  at  Chicago,  succeeds  Mr.  Black.  E.  J. 
Shakeshaft,  Chief  Clerk  in  the  general  passenger  office  at  To- 
peka, has  been   appointed  Assistant  General  Passenger  Agent. 


Atchison.  Topeka  <t-  Santa  Fe  (Coast  Lines}.— J.  3.  Byrne,  General 
Passenger  Agent,  has  been  appointed  Assistant  Passenger  Trar- 
fic  Manager,  with  office  at  Los  Angeles,  Cal. 

Buffalo  <(■  Susguehan7ia.— The  offices  of  F.  H.  Goodyear,  President, 
and  C.  W.  Goodyear,  Vice-President,  are  at  Buffalo,  N.  Y.,  not 
at  Baltimore,  Md.,  as  reported. 

Chicago,  Milicaukee  &  St.  Paw!.— Until  further  notice,  the  duties  of 
General  Manager  will  be  performed  by  W.  J.  Underwood,  As- 
sistant General   Manager. 

Chicacjo,  Hock  Island  A  Parific—W.  H.  Burns,  Auditor  of  Freight 
Traffic,  has  been  appointed  to  the  newly  created  office  of 
Assistant  to  the  General  Auditor.  C.  G.  Weaver,  Assistant 
Auditor  of  Freight  Traffic,  succeeds  Mr.  Burns.  L.  K.  Luff 
succeeds  Mr.  Weaver. 

Colorado  d-  Southern.— A.  D.  Parker,  General  Auditor,  has  been 
elected  Vice-President,  in  charge  of  the  Accounting  department. 

Detroit  River  Tunnel.— J.  C.  Mock,  Signal  Engineer  of  the  Michigan 
Central,  has  been  appointed  Electrical  Engineer  of  the  D.  R.  T. 

Detroit,  Toledo  <(■  Ironton.—J.  C.  Homer,  Superintendent  of  Motive 
Power,  has  resigned.  W.  J.  Haynen,  hitherto  Division  Master 
Mechanic  at  De  Soto,  Mo.,  succeeds  Mr.  Homer. 

Erie. — W.  H.  Hamilton  has  been  elected  a  director,  succeeding 
Robert  Bacon.  Russell  Harding,  heretofore  First  Vice-President 
of  the  Cincinnati.  Hamilton  &  Dayton,  the  Pere  Marquette  and 
the  Chicago.  Cincinnati  &  Louisville,  has  been  elected  Vice- 
President  of  the  entire  Erie  system,  in  charge  of  operation. 
His  headquarters  will  be  at  New  York. 

G.  A.  Heller,  Superintendent  of  the  Delaware  division, 
has  resigned.  W.  C.  Hayes,  hitherto  Superintendent  of  the  Em- 
ployment Bureau,  at  Jersey  City,  succeeds  Mr.  Heller,  with 
office  at  Susquehanna,  Pa. 

Grand  Trunk  Pacific. — A.  B.  Smit>h  has  been  appointed  Manager  of 
the  Telegraph  Department,  with  office  at  Montreal,  effective 
November  1. 

Gulf.  Colorado  <£  Santa  Fe.— J.  H.  Keefe  has  been  appointed  Assist- 
ant to  the  Second  Vice-President  and  General  Manager. 

loica  Central.— Marquis  Barr,  Claim  Agent  at  Oskaloosa,  Iowa,  has 
been  appointed  General  Claim  Agent  of  the  Iowa  Central  and 
the  Minneapolis  &  St.  Louis,  with  office  at  Minneapolis. 

Little  Rock  d  Southern.— The  newly  elected  officers  of  this  road, 
which  is  being  constructed  by  the  Rock  Island,  are  as  follows: 
E.  B.  Pierce.  President  and  Treasurer;  W.  S.  Tinsman,  Vice- 
President;  T.  S.  Buzbee,  Secretary,  and  G.  H.  Crosby,  Assistant 
Secretary  and  Treasurer. 

Louisville  d   Nashville. — C.  H.   Cannon  has   been   appointed   Signal 

Engineer,  with   headquarters  at  Louisville. 
Mexican  Central. — J.  G.  Smith  has  been  appointed  Master  Mechanic 

of    the    Coahuila    &    Pacific    division,    with    office    at    Saltillo, 

Coahuila. 

Michigan  Central— E.  A.  Everett  has  been  appointed  acting  Signal 
Engineer;  office  at  Detroit.    See  Detroit  River  Tunnel. 

Missouri.  Kansas  d  Texas.— George  Morton,  General  Passenger  and 
Ticket  Agent,  has  resigned.  W.  S.  St.  George.  General  Eastern 
Agent,   succeeds   Mr.   Morton. 

Minneapolis  d  St.  Louis. — See  Iowa  Central. 

yew  York.  Chicago  d-  St.  Louis.— C.  B.  Gorham,  Superintendent  of 
the  Eastern  division,  has  resigned.  W.  L.  Blair.  Superintendent 
of  Telegraph,  succeeds  Mr.  Gorham.  R.  W.  Mitchener,  Train- 
master at  Conneaut,  Ohio,  succeeds  Mr.  Blair. 

New  York.  Neic  Haven  d  Hartford.— C.  M.  Ingersoll.  Chief  Engineer, 
has  been  appointed  Commissioner  in  charge  of  the  new  de- 
partment of  real  estate,  right  of  way  and  taxes.  He  will  be 
assisted  by  a  Real  Estate  Agent,  Engineer,  Rent  Agent,  and 
other  assistants  whom  he  may  appoint  from  time  to  time  with 
the  approval  of  the  President.  He  reports  direct  to  the  Presi- 
dent. 

Edward  Gagel.   Principal  Assistant  Engineer,  succeeds  Mr. 
Ingersoll  as  Chief  Engineer,  with  headquarters  at  New  Haven. 

South  d  Western. — John  A.  Muse.  General  Freight  and  Passenger 
Agent,  has  been  appointed  Assistant  Auditor.  Lewis  Walke 
has  been  appointed  General  Freight  and  Passenger  Agent,  suc- 
ceeding Mr.  Muse,  with  office  at  Bristol,  Va. 

Spokane  Falls  d  Northern. — E.  S.  Blair,  General  Agent  of  the  Great 
Northern,  at  San  Francisco,  has  been  appointed  General  Freight 
and  Passenger  Agent  of  the  S.  F.  &  N.,  with  office  at  Spokane. 
Wash.,  succeeding  H.  A.   Jackson,  resigned. 

Tidewater. — R.  C.  Johnson  has  been  appointed  Division  Engineer, 
in  charge  of  signals,  with  office  at  Norfolk,  Va. 
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Union  Pacific. — P.  A.  Valentine  has  been  elected  a  director  in  place 
of  James   H.  Hyde. 

Wabash. — C.  B.  Adams,  Superintendent  of  Transportation,  has  re- 
signed. D.  I.  Forsyth,  Assistant  Superintendent  of  Trans- 
portation, has  been  appointed  Acting  Superintendent  of  Trans- 
portation. 

Wisconsin  Central. — Newman  Erb  and  George  M.  Gumming  have 
been  elected  directors,  succeeding  J.  S.  Dale  and  F.  R.  Hart. 


LOCOMOTIVE  BUILDING. 


T}ie  Chesapeake  iC-  Oliio  is  reported  as  figuring  on  about  35  loco- 
motives. 

The  Durham  li  Southern  has  ordered  two  locomotives  from  the 
Baldwin  Works. 

The  Chicago,  Burlington  d  Quincy,  it  is  reported,  has  ordered 
50  locomotives  from  the  Baldwin  Works. 

The  Western  Maryland  has  ordered  a  150-ton  Shay  locomotive 
from  the  Lima  Locomotive  &  Machine  Co. 

The  Boston  d;  Maine  has  ordered  10  locomotives  from  the  Amer- 
ican Locomotive  Co.     These  will  be  made  at  the  Manchester  Works. 

The  Durham  d-  Southern  has  ordered  two  IS-in.  x  26-in.  10- 
wheel  locomotives  from  the  Baldwin  Works  for  November  delivery. 

The  Chesapeake  iG  Ohio  has  ordered  one  Shay  locomotive  from 
the  Lima  Locomotive  &  Machine  Co.  The  total  weight  of  this  engine 
will  be  150   tons. 

The  Canadian  Pacific,  it  is  reported,  has  just  placed  an  order 
with  the  American  Locomotive  Co.  for  35  ten-wheel  Canadian  Pacific 
class  "700"  passenger  locomotives. 

The  St:  Louis,  Brownsville  c£  Mexico,  as  reported  in  our  issue 
of  October  13.  has  ordered  nine  locomotives  from  the  Baldwin  Works, 
including  four  10-wheel  freight  engines,  two  switching  engines  and 
three  eiglit-wheel  passenger  engines. 

The  Baltimore  li  Ohio  has  ordered  245  locomotives  from  the 
American  Locomotive  Co.  This  order  includes  both  freight  and 
passenger  engines.  The  freight  engines  are  of  the  2-8-0  type  and  the 
passenger  engines  are  of  the  4-6-2  type. 

The  Chicago  d-  North-Western  has  ordered  70  locomotives  from 
the  American  Locomotive  Co.,  as  follows:  Twenty-flve  18  in.  x  24  in. 
6-wheel  switching  engines,  10  Atlantic  type  passenger  engines,  and 
35  21-in.  X  26-in.  10-wheel  freight  engines.  All  of  the  above  are 
duplicates  of  previous  orders. 

The  Chicago,  Burlington  d  Quincy  has  ordered  50  simple  Prairie 
type  locomotives  from  the  Baldwin  Co.  The  locomotives  weigh 
205,000  lbs.,  with  150,000  lbs.  on  drivers;  cylinders.  22  in.  x  28 
in.;  diameter  of  drivers,  69  in.;  radial  stay  boiler;  working  steam 
pressure,  210  lbs.;  heating  surface,  3,584  sq.  ft.;  301  tubes,  2%  in. 
in  diameter  and  19  ft.  long;  firebox,  108  in.  x  72  in.;  grate  area, 
54  sq.  ft.;  tender  capacity,  8,000  gallons  of  water  and  16  tons  of  coal. 

The  Central  of  New  Jersey  has  ordered  10  simple  consolidation 
type  locomotives  from  the  American  Locomotive  Co.  These  engines 
will  weigh  210,000  lbs.,  with  186,000  lbs.  on  drivers;  cylinders,  20 
in.  X  32  in.;  diameter  of  drivers,  61  in.;  wagon  top  boiler,  with 
a  working  steam  pressure  of  200  lbs.;  total  heating  surface,  3,259 
sq,  ft.;  409  tubes,  2  in.  in  diameter  x  14  ft.  3%  in.  long;  firebox, 
123  in.  long  x  97  in.  wide;  grate  area,  81.56  sq.  ft.;  tank  capacity, 
7,000' gallons  of  water  and  16  tons  of  coal. 

The  Panama  has  ordered  24  2-6-4  type  and  120  2-6-0  type  locomo- 
tives from  the  American  Locomotive  Co.  These  engines  will  be 
made  at  the  Schenectady  Works  and  are  for  use  on  the  Panama 
Canal  construction  work.  The  2-6-4  locomotives  weigh  183.500  lbs., 
with  124,000  lbs,  on  drivers;  cylinders,  19  in.  x  26  in.;  diameter  of 
drivers,  54  in.;  straight  boiler,  with  a  working  steam  pressure  of 
180  lbs.;  total  heating  surface,  1,372.7  sq.  ft.;  222  charcoal  iron 
tubes,  2  In.  in  diameter  x  12  ft.  long;  narrow  firebox,  90yi„  in. 
long  X  41%  in.  wide;  grate  area,  26.2  sq.  ft.  The  engines  are  fitted 
with  side  and  rear  tanks  having  a  water  capacity  of  3,700  gallons 
and  a  coal  capacity  of  five  tons. 

The  Chesapeake  d  Ohio  has  ordered  35  simple  consolidation 
locomotives  from  the  American  Locomotive  Co.  These  locomotives 
weigh  186,500  lbs.,  with  166,000  lbs.  on  drivers;  cylinders,  22  in. 
X  28  in.;  diameter  of  drivers,  56  m.;  extended  wagon  top  boiler; 
working  steam  pressure,  200  lbs.;  heating  surface,  3,230  sq,  ft.; 
370  National  steel  tubes,  2  in.  in  diameter  and  14  ft.  7  in.  long; 
firebox,  90  in.  x  75  in.;  grate  area,  47  sq.  ft.;  tender  capacity,  6,000 
gallons  of  water  and  10  tons  of  coal.  The  special  equipment  in- 
cludes: Westinghouse  air-brakes,  Carnegie  axles,  GoUniar  bell  ring- 
ers. Monarch  brake-beams,  Perfecto  brake-shoes.  Tower  and  Climax 
couplers,  Hancock  injectors,  Jerome  piston  and  valve  rod  packings. 


Leach  sanding  devices,  Nathan  sight  feed  lubricators,  and  Latrobe 
driving  and  trucTc  wheel  tires. 

The  Midland  Valley,  as  reported  in  our  issue  of  September  8, 
has  ordered  four  4-6-0  class  and  one  2-8-0  class  locomotive  from 
the  Baldwin  Works.  The  2-8-0  class  engine  will  weigh  136,000  lbs., 
with  120.000  lbs.  on  drivers;  cylinders;  20  in.  x  24  in.;  diameter 
of  drivers,  50  in.;  wagon  top  boiler,  with  180  lbs.  working  steam 
pressure.  The  4-6-0  class  engines  will  weigh  120.000  lbs.,  with 
90,000  lbs.  on  drivers;  cylinders,  18  in.  x  24  in.;  diameter  of  driving 
whels,  55  in.;  wagon  top  boiler,  with  a  working  steam  pressure  of 
180  lbs.  The  tenders  of  both  classes  of  engines  will  be  of  the  "U" 
type  and  will  have  a  coal  capacity  of  10  tons  and  a  water  capacity 
of  5.000  gallons.  The  special  equipment  includes:  Carnegie  steel 
firebox.  Standard  tires,  Franklin  boiler  covering,  Richardson  valves, 
Hancock  injectors,  Tower  couplers,  Pyle-National  headlights,  West- 
inghouse brakes,  Nathan  lubricators,  Houston  sanding  device,  and 
Crosby  safety  valves,  steam  gages  and  whistles. 

The  Atchison,  Topeka  &  Santa  Fe,  as  reported  in  our  issue  of 
September  29,  is  making  10  six-wheel  simple  oil-burning  switch- 
ing engines  in  its  Topeka  shops.  These  engines  will  weigh  144,000 
lbs.,  and  will  have  cylinders  20  in.  x  26  in.;  diameter  of  driving 
wheels,  51  in.;  wagon  top  boiler,  with  a  working  steam  pressure 
of  180  lbs.;  firebox,  102%  in.  x  4IV4  in.;  281  tubes,  2  in.  in  diameter 
x  11  ft.  10%  in.  long;  heating  surface,  tubes,  1,750  sq.  ft.;  fire- 
box, 177.9  sq.  ft.;  total,  1,928  sq.  ft.;  grate  area,  29.3  sq.  ft.  The 
tender  will  be  of  the  "U"  type  and  will  have  a  water  capacity  of 
3,900  gallons  and  a  fuel  capacity  of  2,000  gallons.  The  special  equip- 
ment includes:  Lukens  steel  for  both  boiler  and  firebox,  standard 
tires.  Railway  Steel  Spring  Co,'s  springs,  magnesia  boiler  cover- 
ing, piston  valves,  Ohio  injectors.  Tower  couplers,  Hewitt  journal 
bearings,  Adams  &  Westlake  headlights,  Westinghouse  brakes, 
Kewanee  brake-beams.  Crane  safety  valves,  Chicago  lubricators. 
United  States  metallic  packing,  Crosby  steam  gages  and  whistles, 
GoUmar  bell-ringers.  Leach  sanding  device,  Johnston  blow-off  valves, 
Congdon  brake-shoes  and  Standard  Steel  Works  driving  wheel 
centers. 

The  Northern  Pacific,  as  reported  in  our  issue  of  Oct.  13,  has 
ordered  30  simple  Mikado  type  engines;  20  simple  Pacific  type  en- 
gines; 20  simple  Prairie  type  engines  and  10  simple  six- wheel  switch- 
ing locomotives  from  the  American  Locomotive  Co.  for  1906  delivery. 
The  Mikado  type  engines  will  weigh  260.000  lbs.  with  205,000  lbs.  on 
drivers;  cylinders,  24  in.  x  30  in.;  diameter  of  drivers,  63  in.;  wagon 
top  boiler;  working  steam  pressure,  200  lbs,;  heating  surface,  4,250 
sq.  ft.;  375  tubes,  2  in.  in  diameter  and  19  ft.  6  in.  long;  firebox, 
97  in.  X  66  in.;  tender  capacity,  10,000  gallons  of  water  and  12  tons 
of  coal.  The  Pacific  type  engines  weigh  219,000  lbs.  with  143,000  lbs. 
on  drivers;  cylinders,  22  in.  x  26  in.;  diameter  of  drivers,  69  in.; 
wagon  top  boiler;  working  steam  pressure,  200  lbs.;  heating  surface, 
3,550  sq.  ft.;  347  tubes.  2  in.  in  diameter  and  18  ft.  6  in.  long;  fire- 
box, 97  in.  X  66  in.;  tender  capacity,  7,000  gallons  of  water  and 
12  tons  of  coal.  The  Prairie  type  engines  weigh  195,000  lbs.  with 
150,000  lbs.  on  drivers;  cylinders,  21  in.  x  28  in.;  diameter  of 
drivers,  63  in,;  wagon  top  boiler;  working  steam  pressure,  200 
lbs.;  heating  surface  about  3,200  sq.  ft;  350  tubes,  2  in.  in  diameter 
and  17  ft.  long;  firebox,  96  in.  x  63  in.;  grate  area,  42  sq.  ft.;  tender 
capacity,  6,000  gallons  of  water  and  12  tons  of  coal.  The  switching 
engines  weigh  150,000  lbs.;  cylinders,  20  in.  x  26  in.;  diameter  of 
drivers,  51  in.;  wagon  top  boiler;  working  steam  pressure,  180  lbs.; 
heating  surface,  1,700  sq.  ft.;  264  tubes,  2  in.  in  diameter  by  11  ft. 
2  in.  long:  firebox,  102  in.  x  42  in.;  grate  area,  29  sq.  ft.;  tender 
capacity,  24,000  gallons  of  water  and  six  tons  of  coal. 


CAR  BUILDING. 


The  Texas  Southern  is  in  the  market  for  freight  cars. 

The  Union  Pacific,  it.  is  reported,  will   build  additional   motor 
cars. 

The  Atlantic  Coast  Line  is  figuring  on  additional  freight  equip- 
ment. 

The  Maine  Central,  it  is  reported,  is  figuring  on  passenger  equip- 
ment. 

The  Great  Northern  is  in  the  market  for  300  ore  cars  of  100.000 
lbs.  capacity. 

The  Lehigh  Valley,  it  is  reported,  is  figuring  on  about  2,500  box 
and  coal  cars. 

The  Isthmian  Canal  Commission  has  ordered  800  fiat  cars  from 
the  American  Car  Co. 

The  Chesapeake  d  Ohio  has  ordered  22  cabooses  from  the  Amer- 
ican Car  &  Foundry  Co. 

The  Seaboard  Air  Line  has  ordered  500  additional  box  cars  from 
the  Western  Steel  Car  Co. 
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The  St.  Louis  Houthwestern,  it  is  reported,  will  shortly  be  in 
the  market  for  freight  cars. 

The  Chicago,  St.  Paul,  Minneapolis  cf  Omaha  has  ordered  40 
passenger  cars  from  the  Pullman  Co. 

The  Philadelphia  d-  lleacUfig,  it  is  reported,  has  ordered  80  pas- 
senger cars  from  Harlan  &~  Hollingsworth. 

The  Philadelphia  li  Westchester  (Electric),  it  is  reported,  is 
in  the  market  for  some  steel  passenger  cara. 

The  Minneapolis.  St.  Paul  d  SauU  Sie.  Marie  has  ordered  1,000 
box  cars  from  the  American  Car  &  Foundry  Co. 

The  Neiv  York,  Ontario  tt  Western,  it  is  reported,  has  ordered 
10  passenger  cars  from  Harlan  &  Hollingsworth. 

The  Harriman  Lines  have  ordered  60  chair  cars,  16  baggage 
cars  and  25  cabooses  from  the  American  Car  &  Foundry  Company. 

2'he  Central  of  New  Jersey  has  ordered  25  passenger  cars  and 
six  combination  passenger  and  baggage  cars  from  Harlan  &  Hollings- 
worth. 

The  yorthern  Pacific  is  in  the  market  for  500  gondola  cars  in 
addition  to  the  5,000  box  cars  mentioned  in  our  issue  of  Septem- 
ber 29. 

The  New  York,  New  Haven  <t  Hartford,  it  is  reported,  has 
ordered  a  number  of  interurban  electric  cars  from  the  Wason  Manu- 
facturing Co. 

The  Durham  d-  Southern  has  ordered  two  passenger  cars  and 
one  combination  mail,  baggage  and  express  ear  from  the  American 
Car  &  Foundry  Co. 

The  Chesapeake  d  Ohio,  it  is  reported,  has  ordered  500  hopper 
cars  from  the  Standard  Steel  Car  Co.  and  500  gondola  cars  from 
the  American  Car  Co. 

The  Central  Vermont  is  figuring  on  500  flat  cars  of  60,000  lbs. 
capacity,  100  flat  cars  of  80,000  lbs.  capacity,  and  100  gondola  cars 
of  80,000  lbs.  capacity. 

The  Buffalo  d  Susquehanna  has  ordered  500  gondola  ears  of 
100,000  lbs.  capacity  from  Barney  &  Smith,  and  is  reported  as  being 
in  the  market  for  upwards  of  200  coal  cars. 

The  South  Side  Elevated,  Chicago,  has  ordered  50  car  bodies 
from  the  American  Car  &  Foundry  Co.  These  are  in  addition  to 
those  reported  in  our  issue  of  September  22. 

The  Chicago,  Miltvaukee  d  St.  Paul  has  ordered  25  passenger 
cars,  15  of  which  are  to  be  made  by  Barney  &  Smith  and  the  remain- 
ing 10  have  been  ordered  from  the  Pullman  Co. 

The  Brooklyn  Rapid  Transit  Company  is  asking  bids  on  150 
semi-convertible  surface  cars.  The  trucks  for  these  cars  have  been 
ordered  from  the  Baldwin  Locomotive  Works  and  the  order  for  the 
wheels  has  been  given  to  the  Schoen  Steel  Wheel  Co. 

The  Pennsylvania  is  reported  about  to  let  contracts  on  a  large 
number  of  steel  passenger  cars.  It  is  said  that  they  will  be  some- 
what larger  than  the  120  steel  cars  which  were  recently  delivered 
to  the  Long  Island  Railroad  by  the  American  Car  &  Foundry  Co. 

The  Tramway  Rural  a  Vapor  of  Buenos  Ayres,  Argentine  Repub- 
lie,  has  ordered  85  ears  from  the  J.  G.  Brill  Co.  Ten  of  these  car^s 
will  be  used  for  high-speed  service  and  will  be  mounted  on  extra 
heavy  trucks.  The  Brill  Co.  recently  furnished  150  cars  to  the 
same  company. 

The  Norfolk  d  Western  is  building  at  its  Roanoke  shops  300 
hopper  bottom  gondola  cars  of  100,000  lbs.  capacity.  These  cars, 
weigh  38.000  lbs.  and  measure  34  ft.  6  in.  long.  9  ft.  2  in.  wide, 
and  10  ft.  ',•>  in.  high,  over  all.  The  special  equipment  includes: 
Christie  brake-shoes,  Westinghouse  air-brakes,  Butler  draft  rigging 
and  Barber  trucks.  It  will  probably  build  1,500  additional  cars  of 
the  same  type  next  year. 

The  Toledo.  Peoria  d  Western  has  ordered  100  box  cars  of  80,000 
lbs.  capacity  from  the  Pullman  Co..  for  February,  1906,  delivery. 
These  cars  will  be  36  ft.  long.  8  ft.  6  in.  wide  and  8  ft.  high,  all 
inside  measurements.  The  special  equipment  includes:  Pullman 
axles  and  brasses,  American  Steel  Foundry's  bolsters,  National-Hol- 
low brake-beams,  Westinghouse  air-brakes.  Tower  couplers,  Dayton 
draft  rigging.  Pennsylvania  standard  journal  boxes,  springs  and 
trucks  and  Murphy  roofs. 

The  Cleveland.  Cincinnati,  Chicago  d  St.  Louis,  as  reported  in 
our  issue  of  Oct.  13,  has  ordered  20  cabooses  from  the  Pullman  Co. 
and  20  cabooses  from  the  American  Car  &  Foundry  Co.  These  are 
for  December  delivery.  They  will  weigh  24.500  lbs.  each  and  will 
measure  23  ft.  6  in.  long  by  9  ft.  1%  in.  wide  by  14  ft.  6%  in.  high 
over  all.  The  special  equipment  includes  National-Hollow  brake- 
beams;  C,  C,  C.  &  St.  L.  standard  brasses,  door  fasteners  and  paint, 
and  McAlpine  draft  rigging. 


The  Duluth  d  Iron  Range  has  ordered  500  steel  hopper  bottom 
ore  cars  of  100,000  lbs.  capacity  from  the  Pressed  Steel  Car  Co., 
instead  of  750,  as  reported  in  our  issue  of  October  6.  These  cars 
are  for  March,  1906,  delivery,  and  will  weigh  about  32,000  lbs., 
measure  22  ft.  long  and  9  ft.  6  in.  high,  inside  measurements.  The 
special  equipment  includes:  Simplex  bolsters.  Pressed  Steel  Car 
Co.'s  brake-beams,  Streeter  steel  back  brake  shoes,  Westinghouse  air- 
brakes and  draft  rigging,  Franklin  dust  guards,  McCord  journal 
boxes  and  Pittsburg  Spring  &  Steel  Co.'s  springs. 

The  Cleveland  Electric,  as  reported  in  our  issue  of  October  6, 
has  ordered  50  convertible  passenger  cars  from  the  J.  G.  Brill  Co. 
These  cars  will  be  35  ft.  6  in.  long,  inside;  8  ft.  2%  in.  wide  over 
posts,  and  12  ft.  high  from  rail  to  top  of  roof.  The  special  equip- 
ment includes:  Cleveland  Electric  Railway  Co.'s  axles  and  brake- 
shoes.  Brill  brake-beams  and  trucks.  National  Electric  Co.'s  air- 
brake's. Curtain  Supply  Co.'s  curtain  fixtures,  Pantasote  curtain 
material,  Dayton  Manufacturing  Co.'s  door  fastenings,  Sherwin-Will- 
iams Co.'s  paint.  Monitor  roofs,  and  Standard  Car  Wheel  Co.'s 
wheels. 

The  Central  of  New  Jersey,  as  reported  in  our  issue  of  October 
13,  has  ordered  1,000  low-side  wood  gondola  cars  from  the  American 
Car  &  Foundry  Co.,  1,000  steel  underframe  box  cars  from  the 
Standard  Steel  Car  Co.,  and  1,000  steel  hopper  coal  cars  from  the 
Cambria  Steel  Co.  The  gondolas  will  have  a  capacity  of  80,000 
lbs.  and  will  measure  34  ft.  4  in.  long  x  2  ft.  6  in.  wide  x  8  ft.  6  in. 
high  inside;  over-air  dimensions  will  be  36  ft.  long  x  9  ft.  11  in. 
wide.  The  box  cars  will  have  a  capacity  of  60,000  lbs.  and  will 
weigh  about  38,600  lbs.  and  measure  36  ft.  long,  8  ft.  6  in.  wide 
and  8  ft.  1%  in.  high  inside;  the  over-all  dimensions  will  be  37  ft. 
S^i!  in.  long  x  9  ft.  8  in.  wide  x  13  ft.  il^  in.  high.  The  hopper 
coal  cars  will  have  a  capacity  of  80,000  lbs.  and  will  weigh  about 
36,700  lbs.  and  measure  30  ft.  long  x  9  ft.  5%  in.  wide  inside; 
the  over-all  dimensions  will  be  31  ft.  6  in.  long  x  10  ft.  wide  x 
10  ft.  2  in.  high.  The  special  equipment  for  all  of  the  above  cars 
will  include:  Steel  underframes,  Westinghouse  brakes,  M.  C.  B. 
brasses.  Tower  couplers  and  Barber  arch  bar  oscillating  trucks.  The 
box  cars  will  be  fitted  with  Kewanee  brake-beams  and  the  coal  cars 
will  be  fitted  with  Diamond  adjustable  brake-beams. 


BRIDGE  BUILDING. 


Akron,  Ohio.— Bids  are  wanted  October  28  by  the  County  Com- 
missioners for  building  an  iron  bridge  60  ft.  long  with  16-ft.  road- 
way and  a  4-ft.  sidewalk  on  stone  or  concrete  foundations.     M.  D.  . 
Buckman  is  County  Auditor. 

Beo\vns\ille.  Tex.— The  St.  Louis.  Brownsville  &  Mexico  will 
soon  locate  a  site  for  the  proposed  bridge  to  be  built  either  from 
this  place  or  some  other  point  on  the  American  side  over  the 
Rio  Grande  river  to  a  point  in  Mexico. 

Chattanooga,  Texn. — The  Chattanooga  Company,  Ltd.,  and 
others  are  agitating  the  question  of  building  a  railroad  bridge  over 
the  Tennessee  river. 

De>-\-ek,  Colo. — Bids  are  wanted  November  8  at  the  office  of  the 
Engineer,  U.  S.  Reclamation  Service.  Chamber  of  Commerce  Build- 
ing, Denver,  for  building  concrete  culverts,  bridge  abutments  and 
10  combination  highway  bridges  and  furnishing  570,000  tons  of 
steel.  The  work  is  to  be  done  on  the  line  of  the  Interstate  canal 
from  Whalen  to  Torrington,  Wyo.  Plans  are  on  file  at  the  office 
of  the  Chief  Engineer  of  the  Reclamation  S^vice  at  Washington, 
D.  C;   also  with  John  E.  Field,  Engineer,  Denver,  Colo. 

DuLUTH,  MisN. — The  Lake  avenue  viaduct,  it  is  said,  will  be 
repaired  at  a  cost  of  $13,000.    T.  F.  McGilvray  Is  City  Engineer. 

Frederictox,  N.  B. — A  steel  bridge  on  stone  piers  will  be  built 
to  replace  the  Mt.  Whatley  bridge  connecting  Nova  Scotia  and  New 
Brunswick.  Plans  are  also  being  made  for  a  bridge  to  have  a 
draw  span  to  replace  the  Palmer  Pond  bridge  in  the  parish  of 
Dorchester. 

Surveys  are  being  made  to  locate  the  site  for  a  bridge  to  be 
built  over  the  St.  John  river  at  Hawkshaw. 

Greenfield,  Ind. — Bids  are  wanted  October  23  by  William  I. 
Garriott,  County  Auditor,  for  building  a  steel  bridge  70  ft.  long, 
known  as  the  Harlan  bridge,  over  Sugar  creek;  also  for  a  steel 
bridge  75  ft.  long,  to  be  known  as  the  Moorehead  bridge  over  the 
Brandywine  in  Center  township,  and  a  steel  bridge  100  ft.  long  over 
Sugar  creek  in  Green  township. 

Lancaster.  Pa. — Bids  are  wanted  October  30  by  the  Commis- 
sioners of  Lancaster  County  for  the  superstructure  of  a  highway 
bridge  over  Big  Beaver  creek,  near  Refton.  M.  G.  Schaeffer  is 
Comptroller. 

Memphis,  Tenn. — Bids  are  wanted  November  6  by  Shelby 
County.  Tenn.,  Levy  Commission  for  building  two  50-ft.  steel  high- 
way bridges  on  concrete  piers,  one  20-ft.  steel  highway  bridge,  1,065 
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ft.  of  steel  highway  trestle,  and  raising  227  ft.  of  steel  truss  high- 
way bridge.    Charles  A.  Barton  is  engineer  for  the  commission. 

Nkw  Mahkkt.  Ai,.\. — Bids  are  wanted  November  6  by  Madison 
County  Commissioners,  at  Huntsville,  for  building  a  steel  bridge  on 
the  New  Hope  road. 

Ottawa,  O.nt.- — The  contract  has  been  given  to  the  Steel  Con- 
crete Construction  Co.,  of  Montreal,  for  building  the  concrete  bridge 
about  400  ft.  long,  to  cost  $20,000,  over  the  Rideau  river,  two  miles 
from  Ottawa,  in  the  county  of  Carleton.  Charles  MacNab  is  County 
Clerk. 

Port  Huron,  Mich. — Bids  are  wanted  November  3  by  the  City 
Comptroller  for  building  the  unfinished  portion  of  the  canal  from 
Lake  Huron  to  Black  river.  The  work  includes  270,000  yds.  of 
excavation,  building  a  railroad  bridge  to  carry  two  tracks,  one 
highway  bridge,  a  water  gate  and  350  ft.  of  protection  pier.  R.  D. 
O'Keefe  is  Superintendent  of  Public  Works. 

Sanatooa,  Pa. — The  County  Commissioners  are  selecting  the 
site  for  the  400-ft.  bridge  to  be  built  over  the  Schuylkill  river,  be- 
tween this  place  and  Prick's  Locks. 

Seymoiir,  TicxA.s. — The  Wichita  Valley  Railroad,  which  is  build- 
ing an  extension  from  Seymour  to  Stamford,  will  build  a  bridge 
over  the  Brazos  river  to  cost  $72,000.  ' 

South  Be>'d.  Ind. — Bids  are  wanted  November  6  by  the  County 
Commissioners  for  building  the  concrete  substructure  and  remov- 
ing the  Jefferson  street  bridge  to  Springbrook  Park  over  the  St. 
Joseph  river,  at  a  cost  of  about  $26,000.  W.  J.  Harbon  is  County 
Auditor. 

Wichita,  Kan. — Bids  are  wanted  October  23  by  C.  N.  Cartwright. 
County  Clerk,  for  building  a  steel  bridge. 

Other  Structures. 

Adel,  Ga. — The  Georgia  Southern  &  Florida  Railroad  has  let 
the  contract  for  building  a  new  brick  passenger  station  here. 

Davenport,  Iowa. — The  various  roads  entering  this  city  have 
agreed  to  jointly  build  a  union  passenger  station. 

Lancaster,  Pa. — Bids  are  being  asked  by  the  Philadelphia  & 
Reading  for  a  new  brick  freight  house,  31  x  171  ft.,  with  a  covered 
platform  110  x  10  ft. 

Madison,  Wis. — The  Chicago  &  North-Western  is  planning  to 
put  up  a  new  freight  house  here,  at  a  cost  of  $70,000;  also  a  new 
passenger  station  to  cost  $125,000. 

Minneapolis,  Minn. — According  to  reports,  the  Minneapolis,  St. 
Paul  &  Sault  Ste.  Marie  is  planning  to  build  a  freight  house  here. 

Montreal,  Que. — A  contract  has  been  given  by  the  Montreal 
Street  Railway  Company  to  the  Canadian  White  Company,  Ltd.,  for 
building  large  car  sheds. 

The  Canadian  Pacific,  according  to  newspaper  reports,  will 
put  up  additions  to  its  Angus  shops  at  a  cost  of  $52,350;  also  a 
building  for  its  emp'loyees,  116  x  70  ft.,  to  cost  $32,000. 

Ott.vwa,  O.NT. — The  Grand  Trunk  Pacific  is  having  plans  pre- 
pared for  a  large  passenger  house  which  will  be  erected  on  the 
site  of  the  present  central  station.  It  will  extend  over  the  canal 
by  means  of  a  large  arch. 

RiDiiEwooi).  N.  J. — Announcement  has  been  made  that  the  Erie 
is   planning  to   put  up  a  new  passenger  station  here. 

SiioREHAii,  Minn. — The  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
it  is  said  will  build*additions  to  its  shops  here,  to  cost  about  $100,000. 

West  Nashville,  Tenn. — The  Nashville,  Chattanooga  &  St. 
Louis  will  build  a  100-ft.  extension  to  its  erecting  shop;  also  a  sim- 
ilar extension  to  its  tender  shop  at  a  cost  of  $30,000. 
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New  Incorporations,  Surveys,  Etc. 

Alabama  Western. — Articles  of  incorporation  have  been  filed 
by  this  company  to  build  a  railroad  from  a  point  near  Birmingham 
west  to  the  Alabama-Mississippi  state  line.  Entrance  into  the  new 
union  station  at  Birmingham  can  be  made  over  the  Southern's 
tracks.  The  officers  of  the  new  company  are  all  Illinois  Central 
officials. 

Atlanta  &  Carolina. — Bids  will  soon  be  asked  by  this  company 
for  building  its  proposed  road  from  Atlanta,  Ga.,  east  to  Conyers, 
about  25  miles.  The  cost  of  the  proposed  work  will  be  about  $850,000. 
M.  Mason  is  Chief  Engineer,  and  M.  T.  Edgerton,  Secretary,  Atlanta. 

Brownwood.  Waco  &  Northern. — An  officer  writes  that  the  pros- 
pects of  building  this  proposed  road  are  good.  The  route  runs  from  Ris- 
ing Star  in  Eastland  County,  Tex.,  south  via  May,  to  Brownwood,  30 
miles,  thence  east  through  Hamilton,  Cliffton  and  Valley  Mills,  to 


Waco,  125  miles.  Contracts  for  grading  will  be  let  in  about  three  J 
months.  The  proposed  road  will  pass  through  a  level  country.  The  I 
officers  have  not  yet  been  elected.      (October  6,  p.  111.)  '  ' 

Chicaco,  Rock  Island  &  Pacific. — Surveyors  of  this  company 
are  in  the  field  running  three  lines  from  Iowa  City  west  to  Des 
Moines,  with  the  object  of  obtaining  a  more  direct  route  for  the 
main  line.  The  surveyors  have  completed  one  line  between  these 
points,  several  miles  south  of  the  present  road.  Two  other  routes 
lying  between  the  present  line  and  the  one  just  surveyed  will  be 
laid  out. 

Crooked  Creek. — This  road,  formerly  the  Webster  City  &  South- 
western, has  been  sold  to  a  syndicate  represented  by  a  Mr.  Seaman, 
of  Milwaukee.     The  road  is  now   in  operation  from  Webster  City, 
Iowa,  southwest  to  Lehigh,   18  miles,   and  to  the  coal   mines  along 
the    Des    Moines    river    south    of    Lehigh.      The    new    owners   have 
arranged  for  the  early  construction  of  two  extensions;    one  south-      J 
west   from   Lehigh   to  Gowrie,    15   miles,   where   connection  will   be      1 
made   witli   the   Northwestern,    the   Rock    Island,  Newton   &   North-      1 
western  and  the  Minneapolis  &  St.  Louis  roads,  and  the  other  from 
Brushy,  northwest  to  Fort  Dodge,  about  12  miles,  to  connect  with 
the  Illinois  Central,  the  Chicago.  Great  Western,  and  other  roads. 
The  company  has  options  on  valuable  land  in  Fort  Dodge  adjoining 
the  properties  of  the  Great  Western. 

Cumberland  Railroad. — This  company,  which  has  nearly  com- 
pleted a  10-mile  road  into  the  Bush  Creek  coal  fields  of  Knox 
County,  Ky.,  is  making  surveys  to  build  an  extension  of  17  miles 
into   Jellico,   Tenn.      (See  Construction   Record.) 

Detroit-Bay  City  Traction. — This  company  has  filed  a  trust 
mortgage  for  $3,000,000  to  cover  a  bond  issue  of  that  amount  to 
build  an  electric  line  between  Detroit  and  Bay  City,  Mich.,  112 
miles.  The  contract  for  the  construction  of  tne  road  has  been 
let  to  the  Ross  Construction  Co.,  of  Chicago,  and  a  subsidiary  com- 
pany, the  Wayne  Construction  Co.,  of  Detroit,  has  been  organized 
to  carry  on  the  work  in  Michigan.  The  contract  calls  for  the 
completion  of  the  road  by  Oct.  1,  1906.  Construction  work  will 
begin  at  Bay  City,  run  east  to  Akron  and  then  south  to  Caro.  It 
is  planned  to  complete  32  miles  this  year.  The  officers  of  the  com- 
pany are:  President,  E.  H.  Whitcomb,  Davenport,  la.;  Secretary. 
L.  A.  Rockwell,  Detroit;  Treasurer,  C.  H.  Christian,  Detroit. 

Great  Northern. — Work  is  being  hurried  on  the  extension  from 
St.  John,  N.  Dak.,  to  Brandon,  Man.,  and  it  is  expected  that  trains 
will  he  running  over  the  new  branch  this  fall. 

Houston  &  Texas  Centr.^^l. — This  company  has  given  a  contract 
to  W.  S.  Hipp,  of  Houston,  for  grading  the  whole  of  its  new  line 
from  Mexia,  Tex.,  south  to  Navasota.  This  line  is  to  be  built  to 
overcome  the  heavy  grades  on  the  present  line.  Between  these  two 
points  on  the  present  line  the  distance  is  110  miles. 

Hudson  Street  Railroad. — Articles  of  incorporation  have  been 
filed  by  this  company  in  New  Jersey,  with  a  capital  of  $3,000,000, 
to  build  and  operate  a  street  railroad  in  Jersey  City,  from  Wash- 
ington and  Plymouth  streets  through  various  streets,  31  routes 
in  all.  The  incorporators  include:  Pliny  Fiske.  of  Rye,  N.  Y. ; 
W.  G.  Oakman,  of  Roslyn;  W.  C.  Fiske  and  A.  Freedman,  of  New 
York  City;  David  Young,  of  Newark.  N.  J.,  and  William  G.  McAdoo, 
of  Yonkers,  N.  Y.  The  company  is  understood  to  be  affiliated  with 
the  "Hudson  Companies."  controlling  tunnels  from  Jersey  City  to 
New  York. 

Illinois  Centr.\l. — See  Alabama  Western  above,  and  Yazoo  & 
Mississippi  Valley  below. 

James  Bay. — The  ratepayers  of  Parry  Sound,  Ont.,  have  voted 
$25,000  bonus  to  this  road  on  condition  that  the  company  establish 
a  division  point  there  with  shops. 

Jamestown,  Diaz  &  Cherry  Valley. — This  company  has  been 
granted  a  charter  in  Arkansas,  with  a  capital  of  $1,000,000,  to  build 
a  railroad  from  Jamestown  east  through  Diaz,  in  Jackson  County, 
and  thence  to  Cherry  Valley,  in  Cross  County,  a  distance  of  65 
miles. 

Kan.\wha  &  West  Virginia. — Contracts  are  reported  let  to 
Rinehart,  Wyatt  &  Co.,  of  Charleston,  for  building  the  proposed 
extension  of  this  road  from  Bluecreek  to  Charleston,  W.  Va.,  a  dis- 
tance of  13I0  miles.     (September  8,  p.  79.) 

Kansas  City,  Mexico  &  Orient. — President  Stilwell  of  this  road 
is  quoted  as  saying  that  grading  between  Eldorado  and  Emporia, 
Kan.,  a  distance  of  63  miles,  is  practically  completed.  The  line  be- 
tween Wichita  and  Canton,  Okla.  T.,  a  distance  of  146  miles,  is 
now  in  operation.  Track  has  been  laid  from  Sweetwater  north 
to  McCaulley.  Tex..  25  miles,  and  this  work  will  soon  be  finished 
to  Rule,  an  additional  35  miles.  From  Sweetwater  south  to  San 
Angelo,  27  miles,  construction  work  is  under  way,  20  miles  being 
completed.  Track  has  been  laid  from  Chihuahua.  Mex.,  east  for  a 
distance  of  74  miles,  and  this  portion  of  the  road  was  to  have 
been  put  in  operation  the  first  of  this  month.     From  Minaca  west 
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he  road  is  nearly  finished  for  a  distance  oi:  about  40  miles,  leaving 
gap  of  about  150  miles  through  the  Sierra  Madre  mountains  to 
connection  with  the  line  already  built  northeast  for  73  toiles  from 

'opolobampo,  on  the  Pacific  coast.     (September  15,  p.  87.) 

Kkweenaw  Cextkal. — Arrangements,  it  is  said,  have  been  made 
or  the  funds  to  build  the  proposed  extension  of  this  road  for  a 
listance  of  32  miles.  A  contract  has  been  let  to  Frank  Buschell, 
if  Lake  Linden,  for  building  12  miles,  and  work  is  to  be  started  at 
ince.     (June  2,  p.  183.) 

Lake  Shoke  &  Michigan  Solthebx. — Announcement  has  been 
nade  that  preliminary  plans  are  under  way  to  relocate  the  line 
hrougli  Port  Clinton.  Ohio,  to  eliminate  the  curves.  Much  of  the 
ight  of  way  has  been  secured.  The  work  includes  the  building 
if  a  four-track  bridge  over  the  Portage  river  a  mile  west  of  the 
iresent  structure. 

MissouHi.  Oklahoma  &  Gi  i.F. — This  road,  which  operates  a  line 
2  miles  long  from  Wagoner,  Ind.  T.,  south  to  Henryetta,  has 
ecently  completed  an  additional  13  miles  from  that  point  south  to 
Dustin.  An  oiflcer  writes  that  a  contract  has  been  let  for  the 
;rading  and  bridge  work  to  J.  W.  Hoffman  &  Co..  of  Kansas  City, 
do.,  for  an  extension  of  the  road  from  Wagoner,  its  present  north- 
irn  terminus,  north  to  Afton,  70  miles.  The  work  will  not  be  diffi- 
ult.  The  maximum  curvature  will  be  4  degrees.  The  work  in- 
ludes  the  building  of  four  steel  bridges  and  2,000  ft.  of  trestles, 
rhe  road  is  projected  to  extend  north  to  Pittsburg,  Kan.,  with  a 
)ranch   east   to  Joplin,   Mo.,   on  the   northern   end,   a  branch   from 


Missouri,  Oklahoma  &  Gulf. 

Henryetta  west  to  Oklahoma  City,  Ind.  T.,  and  a  branch  from 
Dustin  south  to  Guertie,  where  it  will  be  divided  into  three  sections, 
he  western  one  to  extend  to  Rhome,  Texas,  where  connection  will 
le  made  with  the  Fort  Worth  &  Denver  City;  the  central  branch  to 
Denison,  Texas,  and  the  eastern  branch  to  Rodessa,  La.  ( Septem- 
ber 29,  p.  103.) 

Lake  Superior  &  Southern. — An  officer  writes  that  this  pro- 
posed road  will  run  from  Huron  Bay,  on  Lake  Superior,  on  the 
aorthern  peninsula  of  Michigan,  southwest  via  Lake  Michigamme. 
Forty  miles  have  been  graded  and  bridges  and  culverts  built.  Track 
laying  is  to  begin  early  next  spring.  Contracts  will  be  let  during 
;he  next  six  months  for  additional  grading,  track  laying  and  bridge 
ivork.  M.  C.  Phillips,  of  Oshkosh,  Wis.,  is  President,  and  George 
k.  Young,  of  the  same  place,  Construction  Engineer.  (October  6, 
p.  111.) 

Las  Vegas  &  Tonopaii. — This  company,  which  was  recently 
incorporated  in  Utah  with  a  capital  of  $4,000,000,  will  build  a 
railroad  from  Las  Vegas,  on  the  San  Pedro,  Los  Angeles  &  Salt 
Lake,  through  Lincoln,  Nye  and  Esmeralda  Counties  to  Tonopah, 
Nev.,  with  connections  to  the  mining  camps  at  Bullfrog,  Beatty, 
Rhyolite  and  Goldfleld.  The  incorporators  include:  William  A. 
Clark,  of  Butte,  Mont.;    W.  H.   Comstock,  of  Los  Angeles;   R.  C. 


Kerens,   of   St.   Louis,   Mo.;    C.  0.   Whittemore,  of   Salt  Lake   City, 
and  others.     Construction  work  is  to  be  started  at  once. 

Louisiana  East  &  West. — An  officer  writes  that  this  road, 
which  has  its  northern  terminus  at  Bunkie,  La.  (on  the  Texas  & 
Pacific)  and  runs  south  through  Eola,  on  the  Southern  Pacific, 
to  Ville  Platte,  is  probably  to  be  extended  to  Rayne.  As  soon  as 
the  first  25  miles  of  this  proposed  extension  is  built,  bonds  to  the 
amount  of  $250,000  will  be  sold  to  the  Hibernia  Bank  &  Trust  Co., 
of  New  Orleans.  Quarantine  restrictions  prevent  the  letting  of 
contracts  at  present.  The  grading  will  consist  entirely  of  earth 
work,  as  the  line  will  run  Jhrough  a  comparatively  level  country. 
C.  J.  Carpenter,  Bunkie,  La.,  is  Superintendent.  (September  29, 
p.  103.) 

Minneapolis.  St.  Paul  &  Sault  Ste.  Marie. — An  officer  is  quoted 
as  saying  that  this  road  is  planning  to  make  extensive  improve- 
ments in  its  terminals  at  Minneapolis.  This  company  is  now  build- 
ing 22  miles  of  side  tracks  and  extensions. 

MORGANTOWN  &  DuNKARi)  Valley  (  Ele(  tuic ) . — Incorporation 
has  been  granted  this  company  in  West  Virginia,  with  a  capital  of 
$300,000,  to  build  a  railroad  from  Morgantown,  in  Monongalia 
County,  W.  Va..  west  to  Wadestown,  30  miles.  The  road  may 
eventually  be  extended  12  miles  south  from  this  point  to  Manning- 
ton,  passing  through  a  rich  agricultural  section.  W.  W.  Smith 
and  George  G.  Johnson,  of  Morgantown,  are  interested. 

Napa  &  Lakeport  (Electric). — An  officer  writes  that  the  route 
of  this  proposed  electric  railroad  is  from  Napa,  California,  north 
through  Napa,  Conn,  Chiles  and  Pope  valleys  via  Middletown  and 
KelseyviUe,  in  Lake  County,  to  Lakeport,  about  75  miles.  The 
contract  for  grading  and  track  laying  will  be  let  in  about  six 
months  when  the  final  survey  and  location  of  the  line  has  t>een 
completed.  There  will  be  12  miles  of  heavy  work.  There  will  be 
one  tunnel  of  2,200  ft.,  one  of  1.200  ft.  and  two  of  500  ft.  each.  C. 
H.  Miller  is  Chief  Engineer,  209  Union  Trust  Building,  San  Fran- 
cisco. 

Nashville  &  Hopkinsville  Interurban. — Bids  may  soon  be 
asked  by  this  company  for  building  its  proposed  railroad  from 
Nashville,  Tenn.,  north  to  Hopkinsville,  Ky.,  78  miles.  The  company 
is  considering  the  use  of  gasolene  motor  cars  for  passenger  and 
freight  service.  F.  L.  DeMarco,  Sheffield,  Ala.,  is  interested,  and 
P.  H.  Hall,  of  Chicago,  is  Chief  Engineer. 

New  York  &  Stamford  (Electric). — This  company,  operating 
a  line  from  New  Rochelle,  N.  Y.,  northeast  to  Port  Chester,  14 
miles,  which  is  controlled  by  the  New  York,  New  Haven  &  Hartford, 
has  filed  a  certificate  at  White  Plains  seeking  authority  to  build 
a  line  from  Port  Chester,  west  to  White  Plains,  five  miles.  It  is 
proposed  to  build  the  new  line  on  private  right  of  way. 

Oklahoma  &  Northwestern. — Surveys  have  been  completed  by 
thi,s  company  and  grading  work  will  be  commenced  at  once  by 
'A.  B.  Sutton,  the  contractor  in  charge  of  construction  work.  The 
proposed  route  is  from  Elk  City,  Okla.  T..  on  the  Choctaw,  Okla- 
homa &  Gulf  (Rock  Island),  north  through  Roger  Mills,  Day  and 
Woodward  Counties,  to  a  point  in  Beaver  County,  about  100  miles, 
with  a  branch  on  the  south  to  the  south  fork  of  the  Red  river  near 
Sayre,  about  15  miles.  E.  E.  Niess  is  President  and  A.  G.  St.  John, 
Chief  Engineer,  both  of  Chicago. 

OhioRiveb  &  Gulf. — Surveys  are  being  made  for  this  proposed 
road,  and  five  miles  have  been  permanently  located.  The  route  is 
from  Johnson  Stand,  Tenn.,  on  the  Tennessee  Central,  north  to 
Jamestown,  34  miles,  through  a  territory  containing  valuable  tim- 
ber, coal  .and  oil  fields.  It  is  proposed  eventually  to  extend  the 
road  north  to  the  Ohio  river  near  Louisville.  The  work  includes 
the  building  of  one  bridge.  Bids  for  building  the  road  will  be 
asked  next  month.  William  Cooper,  of  Maryland.  Tenn.,  is  Presi- 
dent, and  J.  E.  Jones,  of  Monterey,  Tenn..  Secretary  and  Treasurer. 
Major  R.  J.  Moscrep,  of  Maryland,  Tenn.,  is  the  engineer  in  charge 
of  the  work. 

Oklahoma  Central. — ^An  officer  writes  that  this  road,  which 
was  formerly  the  Canadian  Valley  &  Western,  has  commenced 
grading  work  on  its  proposed  road  from  Lehigh  to  Chickasha, 
Ind.  T.  A  contract  has  been  given  to  the  Canadian  Valley  Con- 
struction Co..  of  Lehigh.  The  line  is  practically  level,  with  four 
degrees  of  maximum  curvature.  The  work  includes  the  building 
of  seven  girder  bridges.  R.  L.  McWillie,  of  Lehigh,  Ind.  T.,  is 
Chief  Engineer. 

PiTTSBUKG  &  Cross  Creek. — A  contract  is  said  to  have  been  given 
by  this  company  to  the  Gianini  Construction  Co.,  of  Pittsburg,  for 
building  its  proposed  connection  from  the  Wabash-Pittsburg  Ter- 
minal to  Burgettstown,  in  Washington  Countv,  Pa.  (August  25 
p.  63.) 

Saint  M.\urice  Valley. — A  contract  has  been  given  by  this  com- 
pany to  Ross  &  McRae  for  building  its  proposed  road  from  Three 
Rivers,  Que.,  northwest  via  Shawinigan  Falls,  on  the  Great  North- 
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ern  of  Canada,  to  Grand  Mere,  22  miles.    J.  A.  Aldred  is  Vice-Presi- 
dent. 

South  &  Western. — A  contract  is  reported  let  by  this  company 
to  the  Carolina  Co.,  of  Bristol,  Tenn.,  for  building  its  proposed 
road  from  the  coal  fields  of  southwest  Virginia  through  Virginia, 
Tennessee  and  North  Carolina  to  a  connection  in  South  Carolina 
with  the  Southern,  the  Seaboard  Air  Line  and  the  Atlantic  Coast 
Line,  a  total  length  of  300  miles  of  main  line.     (October  6,  p.  112.) 

Southern. — W.  J.  Oliver,  of  fCnoxville,  Tenn.,  who  has  the  con- 
tract for  double  track  work  on  this  road  east  of  Knoxville,  has 
sublet  part  of  the  work  as  follows:  To  McCreary  &  Co.  for  the  first 
10  miles;  to  Donaghy  &  Co.  for  the  second  10  miles,  and  to  J.  E. 
Borches  Co.  for  two  miles.  The  work  will  soon  be  commenced. 
(September  29,  p.   104.) 

This  company  has  given  a  contract  to  the  Callahan  Construction 
Co..  of  Knoxville,  Tenn.,  for  building  six  tracks  from  Shark's  Gap 
to  Lonsdale,  Tenn.,  a  distance  of  about  six  miles. 

LTnion  Pacific. — See  Yellowstone  Park  below. 

Union  Tkaction  Company  of  Iowa  (Electric). — This  company 
has  been  organized  in  Iowa,  with  a  capital  of  $100,000,  and  oflice  at 
Marshalltown.  The  company  is  to  build  an  electric  railroad  from 
Marshalltown  north  to  Grundy  Center,  thence  northeast  to  Waterloo, 
Iowa,  and  another  line  from  Marshalltown  south  to  Newton,  Iowa, 
where  connection  is  to  be  made  with  the  Interurban  Railway  Com- 
pany of  Des  Moines,  which  will  extend  its  Des  Moines-Colfax  line 
from  Colfax  to  Newton.  The  total  length  will  be  78  miles.  The 
officers  are:  D.  T.  Denmead.  of  Marshalltown,  President;  J.  E. 
Sedgewick,  of  Waterloo,  Vice-President;  L.  C.  Norris,  of  Marshall- 
town,  Secretary,  and  George  E.  Lichty,  of  Waterloo,  Treasurer. 

Yazoo  &  Misissippi  Valley  (III.  Cent.). — This  company  has 
filed  a  statement  changing  the  route  of  its  proposed  Silver  Creek 
extension.  The  new  line  has  been  located.  It  runs  from  a  point  on 
the  Y'^azoo  &  Mississippi  Valley  at  Silver  Creek,  in  Yazoo  County, 
Miss.,  southwest,  following  Silver  creek  and  crossing  Big  Sunflower 
river  at  Holly  Bluff,  just  west  of  Campbellsvile,  and  it  will  reach 
the  main  line  at  Valley  Park,  Kelso  or  some  other  station  in  that 
section.     (May  19,  p.  167.) 

Yellowstone  Pabk  (Union  Pacific). — An  officer  writes  that 
grading  work  is  under  way  on  this  proposed  road,  which  has  been 
located  from  St.  Anthony,  Idaho,  southeast  to  Marysvale,  18  miles. 
The  Utah  Construction  Co.  has  the  grading  contract  for  this  por- 
tion of  the  work.  W.  H.  Bancroft  is  President,  and  William  Ash- 
ton,  Chief  Engineer,  both  of  Salt  Lake  City,  Utah.  (September 
29,  p.  104.) 
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Atchison,  Topeka  &  Santa  Fe. — The  proceeds  of  the  sale 
$32,420,000  50-year  4  per  cent,  convertible  bonds  of  1955, 
are  a  part  of  the  $50,000,000  authorized,  will  be  used 
completion  of  lines  in  the  course  of  construction,  for 
tracking  and  reduction  of  grades,  and  for  additional  equ 
Of  the  amount  realized  on  these  bonds,  the  company  has 
authorized  an  expenditure  of  $9,300,000  for  additional 
ment  and  $9,500,000  for  the  completion  of  lines  now 
course  of  construction.     (January  27,  p.  32.) 

Boston  &  Maine. — The  stockholders  have  voted  to  issue  $10,000,000 
4  per  cent.  20-year  refunding  bonds  to  refund  at  maturity  $7,774,- 
500  bonds  maturing  September  1,  1906.  and  $2,0o0.000  maturing 
October  1,  1906.  They  also  voted  to  issue  $152,000  4  per  cent. 
20-year  bonds  for  the  purchase  of  the  franchise,  property,  etc., 
of  the  Danvers  Railroad,  and  $306,000  4  per  cent.  20-year  bonds 
to  reimburse  the  B.  &  M.  for  the  payment  of  $300,000  which 
it  made  in  taking  over  the  funded  debt  of  the  Newburyport 
Railroad,  which  runs  from  Bradford,  Mass.,  to  Danvers,  27 
miles,  and  is  leased  by  the  B.  &  M.  The  Danvers  Railroad  runs 
from  Wakefield  Junction,  Mass.,  to  Danvers,  10  miles,  and  is  also 
leased  by  the  Boston  &  Maine,  which  owns  its  $125,000  bonds. 

Central  op  Georgia. — The  New  York  Stock  Exchange  has  listed 
$1,052,000  first-preference  income  5  per  cent,  coupon  bonds  of 
1945.  $2,952,000  second  preference  and  $1,944,000  third  prefer- 
ence. 

Central  Pacific. — The  New  York  Stock  Exchange  has  listed  an 
additional  $2,941,000  first  refunding  mortgage  4  per  cent,  guar- 
anteed bonds  of  1949,  making  the  total  amount  listed  $79,292,000. 

Cle\'eland.  Cincinnati,  Chicago  &  St.  Louis. — An  additional  $4,727.- 
900  of  common  stock  has  been  listed  on  the  New  York  Stock 
Exchange,  making  the  total  amount  listed  $35,597,600. 

Consolidated  (N.  Y.,  N.  H.  &  H.  electric  lines).— The  managers  of 
this  company  are  arranging  to  do  an  express  (parcel)  business, 


and  have  organized  The  Trolley  Express  Co.,  with  $100,000 
capital.  The  entire  capital  stock  will  be  owned  by  the  Con- 
solidated. 

DuLiTH,  South  Shore  &  Atlantic. — The  operations  for  the  year 
ended  June  30  resulted  in  a  deficit  of  $206,552,  this  being  a 
decrease  of  $76,899  as  compared  with  1904.  The  gross  earnings 
were  $2,706,936.  an  increase  of  $182,324,  and  expenses,  $1,852,705, 
an  increase  of  $103,249.  Gross  earnings  from  freight  increased 
$245,842,  while  passenger  earnings  decreased  $60,235.  The  in- 
crease in  operating  expenses  was  in  maintenance  of  way  and 
in  maintenance  of  equipment;  the  cost  of  conducting  trans- 
portation decreased. 

Great  Northern. — The  proceeds  of  the  sale  of  the  $25,000,000  new 
capital  stock  sold  to  the  stockholders  at  par  will  be  used  to 
repay  the  $7,500,000  short-term  notes  issued  recently,  and  also 
to  pay  for  extensions  of  lines  in  the  northwest.  (October  13, 
p.  120.) 

Gulf  &  Ship  Island. — The  annual  report  of  this  company  for  the 
year  ending  June  30  shows  a  deficit  of  $47,804.  This  un- 
favorable showing  is  due  to  the  interruption  of  traffic  caused 
by  the  storms  in  the  early  part  of  1905.  The  gross  earnings 
were  $1,877,397.  an  increase  of  $48,582;  but  expenses  increased 
$168,007,  which  made  the  net  earnings  $480,155,  a  decrease  of 
$120,425.  The  net  income  was  $179,450,  a  decrease  of  $153,863. 
It  is  equivalent  to  3  per  cent,  on  the  $6,000,000  capital  stock; 
and  since  a  dividend  of  4  per  cent,  was  paid  this  left  a  deficit. 
During  the  year  the  capital  stock  was  increased  $500,000,  and 
the  funded  debt  $165,000.  The  average  number  of  miles  operated 
during  the  year  was  275. 

Hampshire  &  Worcester  (Electric). — This  road,  which  runs  from 
West  Brookfield,  Mass.,  northwest  to  Ware,  12  miles,  and  has 
been  in  the  hands  of  a  receiver,  has  been  sold  to  the  American 
Loan  &  Trust  Co.,  of  Boston,  for  $5,000  over  and  above  encuro- 
brances.     (September  8,  p.  80.) 

Lehigh  Valley. — This  company  has  bought  the  property  of  Coxe 
Bros.  &  Co.,  Inc.,  the  largest  independent  coal  operators  in  the 
anthracite  fields.  This  includes  the  Delaware,  Susquehanna  & 
Schuylkill  Railroad,  which  is  49  miles  long  and  runs  from 
Drifton  to  Gowen.  Pa..  31  miles,  with  18  miles  of  branches  and 
133  miles  of  trackage  rights,  over  the  Lehigh  Valley,  from  Penn 
Haven  Junction  to  tidewater  at  Perth  Amboy.  The  Delaware, 
Susquehanna  &  Schuylkill  has  no  bonds  and  $1,500,000  common 
stock,  the  last  dividend  on  which  was  one  of  9  per  cent.,  and 
on  which  a  dividend  of  70  per  cent.  (50  per  cent,  stock)  was 
paid  in  1893.  The  purchase  will  be  financed  by  an  issue  of 
$19,000,000  short-term  collateral  trust  bonds,  to  be  secured  by 
•  pledge  of  the  stock  of  Coxe  Bros.  &  Co.  and  the  Delaware,  Sus- 
quehanna &  Schuylkill.  The  annual  tonnage  which  will  be 
added  to  the  Lehigh  Valley's  coal  production  will  be  in  the 
neighborhood  of  2.000,000  tons,  or  about  3  per  cent,  of  the  total 
*      annual  anthracite  production. 

Louisville  &  Nashville. — The  New  Y'ork  Stock  Exchange  has  listed 
an  additional  $3,000,000  of  the  unified  50-year  4  per  cent,  bonds 
of  1940.  making  the  total  amount  listed  $37,562,000. 

Pacific  Coast. — The  annual  report  for  the  year  ended  June  30  of 
this  company,  which  operates  a  number  of  short  lines  near 
Puget  Sound,  shows  a  surplus  of  $482,996,  an  increase  of 
$129,882.  The  net  income  was  $1,109,246,  amounting  to  nearly 
9  per  cent,  on  the  $12,525,000  of  capital  stock.  Of  this  amount, 
$626,250  in  dividends  were  paid  on  the  first  and  second  pre- 
ferred and  common  stock.  The  gross  earnings  were  $6,199,276, 
an  increase,  over  last  year,  of  $296,303. 

Toledo  Railways  &  Light  (Electric). — This  company  has  declared 

another  dividend  of  1  per  cent.,  making  2  per  cent,  for  the  year 

■   1905.  a  1  per  cent,  dividend  having  been  paid  last  May.     The 

earnings   for   the    current   year   are   at  the   rate   of   about   S^^ 

per,  cent,  yearly  on  the  $11,000,000  capital  stock. 

W.^BASH. — At  the  annual  meeting  on  October  11.  Joseph  Ramsey, 
Jr.,  voted  on  $3,804,200  of  stock  and  $3,184,000  of  debenture 
bonds.  George  Gould  voted  on  $46,146,700  of  stock  and  $22,- 
851.000  of  debenture  bonds.  As  Mr.  Ramsey  voted  cumulatively, 
that  is,  concentrated  all  his  votes  on  one  member  of  the  board 
of  directors  instead  of  voting  on  all  13  directors,  he  was  able 
to  cast  526.386  votes  toward  the  election  of  one  director;  but 
Mr.  Gould,  voting  non-cumulatively,  was  able  to  cast  689,977 
votes  for   each   director. 

Western  Pacific. — The  first  payment  of  the  semi-annual  interest 
on  the  $50,000,000  first-mortgage  5  per  cent,  bonds  of  1935  has 
been  paid.  The  money  for  this  payment  was  taken  from  the 
amount  raised  by  the  sale  of  the  bonds  themselves,  and  this  will 
be  done  hereafter  until  the  road  is  in  operation.  After  that,  the 
Denver  &  Rio  Grande  and  the  Rio  Grande  Western  guarantee 
the  payment  of  Interest, 
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It  is  announced  that  after  November  5  the  time  tables  of  the 
Michigan  Central  east  of  Detroit  will  show  Eastern  time  instead  of 
Central  time,  as  now. 

When  an  officer  of  the  Pennsylvania  road  goes  to  Pittsburg  in 
his  private  car  a  telephone  in  the  car  is  connected  with  the  railroad 
and  city  exchanges  immediately  on  arrival. 

The  Globe  Express  Company,  which  does  business  on  the  Denver 
&  Rio  Grande  and  other  railroads  m  Colorado,  is  to  take  the  express 
contract  of  the  Western  Pacific.  Among  the  directors  of  the  Globe 
Express  Company  are  George  J.  Gould,  E.  T.  Jeffery  and  C.  H. 
Schiacks. 

At  White  Plains,  N.  Y.',  October  18.  Albert  Woods  and  his  wife 
were  sentenced  to  imprisonment,  one  for  at  least  three  years  and 
the  other  for  at  least  two  years,  for  perjury,  in  making  a  fraudu- 
lent claim  against  the  New  York  City  Railway  for  personal  dam- 
ages. Woods  was  conductor  of  a  car  and  Mrs.  Woods  claimed  to 
have  been  injured  because  of  the  sudden  starting  of  the  car.  They 
pretended  not  to  know  each  other.  Two  New  York  lawyers  have 
been  arrested  for  aiding  the  Woodses  in  their  frauds. 

The  Canadian  Pacific  announces  a  change  in  the  handling  of 
its  sleeping,  parlor  and  dining  cars.  Henceforth  this  service,  west 
of  Fort  William,  is  to  be  operated  as  a  separate  department,  and 
William  Bell,  District  Superintendent,  will  report  to  William  Whyte, 
Second  Vice-President,  at  Winnipeg,  instead  of  to  the  sleeping-car 
superintendent  at  Montreal.  There  will  be  superintendents  at  four 
points  between  Winnipeg  and  Vancouver,  and  each  will  keep  a 
stock  of  supplies.  Dining  cars  and  buffet  cars  will  also  be  put 
in  service  on  several  of  the  branch  lines  of  the  western  district. 
The  change  is  to  secure  closer  inspection  and  improved  service. 
All  operating  departments  of  the  western  lines  are  now  under  the 
direct  management  of  Mr.  Whyte,  who  reports  only  to  the  president. 

Hearing  on  the  Air  Brake  Law. 

Secretary  Edward  A.  Moseley,  of  the  Interstate  Commerce  Com- 
mission, announces  that  the  hearing  on  the  question  of  increasing 
the  minimum  percentage  of  power  brakes  in  trains,  to  be  held  in 
accordance  with  a  former  notice  of  the  commission,  is  to  take  place 
at  the  oflice  of  the  commission  in  Washington  on  Thursday,  Nov. 
2,  at  10  a.m.,  at  which  all  persons  interested  may  appear  either 
in  person  or  by  counsel.  In  accordance  with  the  former  notice. 
the  commission  has  gathered  data  from  the  railroads  throughout 
the  country  showing  the  number  of  freight  cars  owned  and  the 
number  air-braked,  together  with  statements  as  to  the  actual  per- 
centage of  air-brakes  used  in  the  freight  trains  of  the  respective 
companies  during  a  period  of  six  months.  The  minimum  percentage 
of  air-brakes  in  use,  now  required  by  the  law,  is  50;  under  the  Act 
of  March  2,  1903,  the  commission  may  order  an  increase  in  this 
minimum  percentage  requirement. 

Railroad  Strike  in  Russia. 
A  strike  of  railroad  employees  on  the  four  principal  railroads 
centering  in  Moscow.  Russia,  which  began  last  week,  has  become  ex- 
tensive and  the  railroad  men  in  St.  Petersburg  are  preparing  to 
strike,  if  they  have  not  already  done  so.  Traffic  to  and  from  Moscow 
is  said  to  be  almost  at  a  standstill.  Press  despatches  say  that  the 
strike  is  largely  political,  the  socialist  leaders  desiring  to  show 
their  strength. 

Sierra  Leone  Government  Railroad. 
This  road,  the  construction  of  which  was  begun  in  1896,  has 
been  completed  from  Freetown,  on  the  west  coast  of  Africa,  to 
Baiima,  222  miles,  and  was  recently  handed  over  to  the  Government, 
the  Colony  of  Sierra  Leone  being  under  British  administration. 
The  road  was  made  narrow  gage.  2  ft.  6  in.,  to  reduce  the  expense 
of  construction,  the  traffic  being  expected  to  be  light  for  some  years 
to  come.  The  traffic  is,  however,  increasing  rapidly,  as  the  coun- 
try tapped  contains  large  quantities  of  rubber,  palm  oil  and  other 
vegetable  products.  The  maximum  curvature  on  the  main  line 
is  8  deg.  40  min.  and  the  maximum  grade  2  per  cent.,  but  there  is 
a  five  mile  branch  on  which  the  grade  runs  up  to  4.3  per  cent. 
The  first  32  miles  out  of  Freetown  are  laid  with  28-lb.  rails  and 
30-lb.  rails  are  used  on  the  rest  of  the  line.  The  ties  are  of  steel, 
weighing  35  and  40^2  lbs.,  according  to  the  weight  of  the  rails, 
and  the  ballast  is  gravel  and  broken  stone  throughout.  Owing  to 
the  good  quality  of  this  ballast,  little  difficulty  has  been  found  in 
maintaining  the  track  in  spite  of  the  heavy  rainfall,  which  aver- 
ages about  175  inches  annually.     Temporary  bridges  were  built  of 


native  wood  and  replaced  in  about  two  years  by  steel  and  concrete 
structures.  Arch  culverts  and  abutments  for  open  culverts  are  also 
of  concrete.  The  Sewa  and  Moa  bridges  are  the  most  important. 
They  are  supported  on  concrete  piers  and  the  girders  are  of  the 
half-through  or  partial  deck  type.  This  type  has  the  advantage  of 
retaining  the  cross  bracing  and  giving  good  headway  for  a  given 
depth  of  girder,  while  it  is  not  so  costly  as  the  through  type,  owing 
to  the  shorter  distance  between  girder  centers.  Prairie  (2-6-2)  and 
six-wheel  coupled  locomotives  are  in  use  and  have  so  far  proved 
satisfactory. — The  Engineer. 

Dust  Guard  Slots  in  Journal  Boxes. 
The  discussion  at  the  September  meeting  of  the  Railway  Car 
Foremen's  Club  of  Chicago,  on  the  question  whether  journal  boxes 
having  the  dust  guard  slot  opening  at  the  bottom  are  preferable 
to  boxes  which  have  the  dust  guard  slot  opening  at  the  top,  brought 
out  the  fact  that  if  the  dust  guard  slot  of  a  journal  box  is  closed 
at  the  bottom,  the  dust  guard  is  liable  to  be  broken  against  the 
bottom  of  the  slot  when  a  box  is  jacked  up  to  remove  a  brass.  The 
dust  guard  slot  if  closed  at  the  bottom  accumulates  dirt,  which 
would  free  itself  if  the  slot  was  open  at  the  bottom.  The  wooden 
wedge  for  closing  the  dust  guard  slot  is  liable  to  dry  out  and  be- 
come lost,  and  if  this  happens,  more  dirt  will  go  into  the  dust 
guard  slot  if  open  on  the  top  than  if  open  at  the  bottom.  The 
liability  of  wasting  oil  from  the  back  of  the  box  is  not  increased 
if  the  dust  guard  slot  is  opened  at  the  bottom,  as  the  inside  wall 
of  the  dust  guard  slot  prevents  the  oil  from  fiowing  into  the  dust 
guard  well  from  the  box.  If  too  much  oil  is  placed  in  a  box  so 
that  it  runs  out  at  the  rear  end,  even  if  the  dust  guard  slot  is 
closed  at  the  bottom,  the  oil  will  soon  run  over  the  outside  wall 
of  the  dust  guard  well  because  the  dust  guard  occupies  the  space 
in  the  dust  guard  well  immediately  under  the  axle.  The  question 
of  eliminating  the  inside  dust  guard  wall  was  subjected  to  M.  C.  B. 
letter  ballot  this  year,  but  was  rejected.  Of  course,  if  this  inside 
dust  guard  wall  had  been  eliminated  it  would  be  necessary  to  have 
the  dust  guard  slot  of  journal  boxes  open  at  the  top  in  all  cases. 

Milan   Exposition  of   1906. 

To  celebrate  the  completion  of  the  Simplon  tunnel  an  Inter- 
national Exposition  under  royal  patronage  is  to  be  held  in  Milan, 
Italy,  from  May  to  November,  1906,  and  it  is  said  that  it  will  be 
the  largest  European  Exposition  ever  held  outside  of  Paris.  Prac- 
tically all  of  the  European  countries  will  participate  officially,  as 
well  as  several  Asiatic  nations. 

In  the  transportation  section,  retrospective  exhibits  will  show 
the  historical  development  of  the  various  methods  of  travel.  The 
dominant  feature  will  be  Motion.  All  products,  as  far  as  possible, 
must  be  shown  in  connection  with  the  processes.  For  the  automo- 
bile display  an  entire  pavilion  will  be  set  apart.  This  part  of  the 
show  will  terminate  in  mid-summer  so  that  machines  exhibited 
may  be  sold  for  early  delivery.  Italy  is  now  prosperous  and  a 
large  attendance  at  the  Exposition  is  confidently  expected.  Genoa, 
the  port  of  entry,  is  less  than  100  miles  distant.  The  cost,  there- 
fore, of  transporting  exhibits  from  the  United  States  will  be  com- 
paratively cheap.  For  terms  of  space  or  further  information,  appli- 
cation should  be  made  to  J.  H.  Gore,  George  Washington  University, 
AVashington,  D.  C. 

The  Executive  Committee  of  the  Exposition  offers  a  prize  of 
5,000  francs  for  a  car-coupler  to  fulfil  certain  requirements;  one  of 
them,  which  has  least  engaged  attention  in  this  country,  is  the 
ability  to  use  it  with  cars  provided  with  two  buffers  at  each  end, 
such  as  have  been  universal  in  Europe  until  recently.  Competitors 
must  announce   their  intention  to  compete  by  Dec.  31  next. 

The  We-Fu-Go  Water  Softening  and  Purifying  System. 
In  order  to  provide  suitable  water  for  its  4  power-house  boilers 
at  its  Jenison  (Mich.)  power  house,  the  Grand  Rapids,  Holland  & 
Chicago  Railroad  Company  had  installed  a  We-Fu-Go  water  softening 
and  purifying  system  made  by  Wm.  B.  Scaife  &  Sons  Co.,  Pittsburg, 
Pa.  A  creek  about  250  ft.  from  the  power  house  has  been  the  source 
of  supply  for  the  last  three  years,  and  under  the  old  system  it  was 
necessary  to  clean  the  boilers  every  tw'o  weeks,  but  since  the  instal- 
lation of  the  new  system  one  cleaning  a  month  is  all  that  is  neces- 
sary to  keep  the  boilers  in  good  condition.  Even  this  would  be 
unnecessary  were  it  not  for  the  chemical  action  on  the  scale  which- 
is  dropping  off  in  large  quantities.  At  one  cleaning  from  400  to  600 
lbs.  of  scale  has  been  removed,  and  at  this  rate,  according  to  the 
engineer  in  charge,  it  will  not  be  necessary  to  clean  the  boilers  at 
all  during  the  season  of  heavy  traffic  next  summer.  Two  tanks  made 
of  cypress  wood,  14  ft.  high,  having  a  diameter  of  16  ft.  at  the  bottom 
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md  14  ft.  8  in.  at  the  top,  with  a  capacity  of  17,000  gallons  each  are 
Diaced  on  a  platform  about  b  ft.  high.  A  small  tank  of  65  gallons 
;apacity  is  placed  on  the  top  of  another  platform  about  IS  ft.  or  20  ft. 
ibove  the  first.  A  chemical  solution  of  lime  and  soda  ash  is  allowed 
0  run  from  the  small  tank  into  one  of  the  larger  ones  while  it  Is 
)eing  filled  from  the  bottom  with  water.  The  quantities  of  lime  and 
loda  ash  required  vary  with  any  change  in  the  water,  a  very  simple 
neans  of  testing  the  water  is  provided  with  the  plant  which  enables 
he  engineer  to  easily  determine  the  quantities  of  each  required, 
t  requires  an  hour  and  10  minutes  to  fill  one  of  the  large  tanks  w-ith 
he  present  pump,  which  is  not  pressed  to  its  full  capacity.  During 
he  time  of  filling  a  paddle  revolves  in  each  tank  to  disseminate 
he  chemicals.  A  2i;;-h.p.  motor  located  on  the  first  platform  fur- 
lishes  the  power  necessary  to  operate  a  2-ft.  paddle  in  the  small  tank 
ind  a  12-ft.  paddle  in  the  larger.  The  large  paddle  makes  about 
•ight  revolutions  a  minute.  While  the  puTe  water  in  one  tank  is 
leing  utilized  the  other  is  being  filled.  During  the  season  of  heavy 
raffic  about  60.000  gallons  of  water  is  used  by  the  boilers,  and  it  is 
stimated  that  since  the  water  has  been  treated  by  this  system  about 
tons  of  coal  a  day  have  been  saved.  The  cost  of  installing  the 
hove  plant  was  about  $2,500. 

The  Thor  Pneumatic  Grinding  Machine. 
The  Independent  Pneumatic  Tool  Co.,  Chicago  and  New  York, 
as  just  placed  on  the  market  a  new  air  machine,  designated  as 
tie  "Thor"  pneumatic  grinder  No.  7,  designed  for  grinding,  polish- 
ig  and  bufl5ng  purposes.  The  machine  is  of  the  reciprocating  pis- 
Dn  type,  having  four  pistons,  direct  acting  on  the  crank,  and  is 
quipped  with  the  '■Thor"  Corliss  valve  motion.  The  grinding 
pindle  proper  is  held  in  a  housing  extended  from  the  end  of  the 
lotor  in  line  with  the  crank  shaft,  and  runs  at  approximately  3,000 
p.m.  It  is  not  a  part  of  the  crank  shaft,  however,  but  is  connected 
•ith     it.     The     grinding     spindle     runs     on     bearings     that     are 


The  "Thor"  Pneumatic  Grinding  Machine. 

combination  of  ball  and  plain  bearings.  There  is  a  large  bronze 
Baring  next  to  the  motor,  and  adjacent  to  this  is  fitted  a  four- 
aint  ball-bearing  which  acts  as  a  thrust  bearing  both  ways,  and 
Iso  as  a  support  for  the  shaft.  At  the  outer  end  is  a  metallic 
icking  that  also  acts  as  a  bearing,  and  at  the  same  time  prevents 
le  lubricating  oil  from  running  out  of  the  machine,  A  grip  handle 
laced  in  line  with  the  grinding  spindle,  and  the  outside  of  the 
jusing  of  the  grinding  spindle,  serve  as  handles.  Mandrels  of  any 
litable  length  or  shape  may  be  attached  to  the  grinding  spindle 
ir  driving  emery  wheels,  soft  polishing  wheels  or  discs.  The  ma- 
line  weighs  about  20  lbs.  and  consumes  approximately  20  cu.  ft. 
'  free  air  per  minute.  Several  large  plants  have  made  exhaustive 
sts  of  these  machines  and  claim  that  they  have  given  entire 
itlsfaction. 

Accident   Bulletin   IMo.   16. 
Accident   Bulletin   No.    16,   just   issued   by   the   Interstate  Com- 
erce  Commission  for  the  months  of  April,  May  and  June,  shows 

passengers,  and  221  employees  killed,  and  1,253  passengers  and 
511  employees  injured  in  train  accidents.  Other  accidents  bring 
,e  total  number  of  casualties  to  passengers  and  employees  up  to 
:,669  (886  killed  and  13,783  injured).  For  the  year  ending  June 
I.  1905,  there  is  an  increase  of  117  in  the  number  of  passengers 
lied  and  an  increase  of  11  in  the  total  killed  of  both  passengers 
id  employees.     In  coupling  accidents,  the  total  number  of  deaths 

the  year,  243,  is  35  less  than  for  the  year  preceding,  and  the 
imber  of  injuries,  3,110,  is  331  less;  while  the  number  of  men 
nployed  is  estimated  to  have  been  9  per  cent,  greater  than  the 
■ar  before. 

Manufacturing  and  Business. 

The  Mount  Vernon  Car  Manufacturing  Co.,  Mount  Vernon,  111.. 
IS  enlarged  its  car  wheel  foundry  capacity  so  that  400  wheels  can 
:  made  daily. 

The  Pennsylvania  Railroad  Company  has  placed  an  order  with 
e  Westinghouse  Machine  Company  for  six  132  In.  x  26  in.  grate 


and   four  100  in.  x  20   in.   grate  Roney  mechanical  stokers  for  its 
Altoona  shops. 

The  Kennicott  Water  Softener  Co.,  Chicago,  is  building  18  steel 
storage  tanks  of  the  Harriman  pattern,  capacity  65,000  gals,  each, 
for  the  Union  Pacific. 

The  Hurley  Track-laying  Machine  Company,  Syracuse,  N.  Y.,  has 
recently  placed  a  track-laying  machine  with  the  Streeter  &  Lusk 
Contracting  firm  on  the  Chicago  &  North-Western  work  between 
Manitowoc  and  Gillett,  Wis. 

The  Dayton  Pneumatic  Tool  Co.,  Dayton,  Ohio,  has  received 
orders  for  30  No.  3  "Green"  chipping  hammers  from  the  Jones  & 
Laughlin  Steel  Co.,  Pittsburg,  Pa.,  and  38  "Green"  hammers  of  mis- 
cellaneous sizes  for  shipment  to  Japan. 

The  National  Machinery  Company,  Tiffin,  Ohio,  maker  of  bolt, 
nut  and  wire  nail  machinery,  states  that  it  has  received  a  number 
of  orders  from  various  railroad  companies  for  its  threading  and 
tapping  machines,  as  well  as  for  its  upsetting  and  heading  machines, 
in  which  it  has  made  some  radical  impi'ovements  in  design. 

A  "jarless"  pneumatic  hammer  is  being  placed  on  the  market  by 
the  Helwig  Mfg.  Co..  St.  Paul.  Minn.,  maker  of  pneumatic  tools  and 
other  labor-saving  devices.  It  is  claimed  that  owing  to  the  lack  of 
vibration  in  this  hammer  there  is  no  strain  on  the  user  and  for  that 
reason  it  increases  the  working  capacity  of  every  operator.  The 
9-in.  stroke  hammer,  which  weighs  but  14  lbs,,  rivets  up  to  1%  in. 

The  Sherwin-Williams  Paint  Co.  has  opened  a  branch  house  in 
Cincinnati,  Ohio,  at  416-422  Pioneer  street,  making  13  branch  houses 
in  addition  to  its  five  large  plants.  A  circular  announcing  the  fact 
shows  views  of  important  plants  and  branch  houses  of  the  company, 
and  gives  other  information  relative  to  the  scope  of  the  business 
done,  methods,  product,  etc.,  and  detailed  information  about  the  new 
Cincinnati  branch. 


MEETINGS  AND  ANNOUNCEMENTS. 


(For  dates  of  conventions  and  regular  meetings  of  railroad  conventions  <mmJ 
engineering  societies,  see  advertising  page  24.) 


Canadian  Ticket  Agents'  Association. 
At  the  meeting  of  this  association  in  Portland,  Me..  October  16, 
W.  Bunton,  Peterboro,  Ont,   (Grand  Trunk),  was  elected  President. 

General  Passenger  Agents. 
At  the  annual  meeting  of  the  American  Association  of  General 
Passenger  &  Ticket  Agents,  held  at  the  City  of  Mexico,  October  17, 
A.  J.  Smith,  of  the  Lake  Shore  &  Michigan  Southern,  was  elected 
President  and  C.  L.  Stone,  of  the  Louisville  &  Nashville,  Vice- 
President:  and  C.  M.  Burt  (Central  of  New  Jersey),  of  New  York 
City,  was  le-elected  Secretary.  The  next  meeting  is  to  be  held  at 
Atlantic  City,  N.  J. 

Society  of   Naval   Architects  and   Marine   Engineers. 

The  thirteenth  annual  meeting  of  this  society  will  be  held  at 
12  West  31st  street.  New  Y'ork.  November  16  and  17,  to  be  followed 
by  a  banquet,  November  17,  to  which  members  and  their  guests 
are  invited.     The  papers  to  be  read  are  as  follows: 

rioblems  in  Ferryboat  Propulsion,"  by  I'ol.  Edwin  A.  Stevens,  Vice-Pre.«i- 
dent. 

"Ventilating  Fans  and  Pipes."  by  Xaval  Constructor  P.  W.  Taylor,  l'.S.N. 

".iotion  of  Screw  Propellers."  By  Prof.  Wm.  F.  Durand. 

"Tests  of  Model  Propellers."  by  A.  V.  Curtis  and  L.  F.  Hewins. 

"The  Cruisers,"  by  Commander  William  Hovgaard,  Royal  Danish  Xavy. 

"Comparison  of  Uecent  Battleships,"  by  Naval  Constructor  H,  G.  Gil- 
mor.   U.    S.    X. 

"  -The  Vltima.'    a  Globular  Xaval   Battery."   by  Anson  Phelps  Stokes. 

"A  Tale  from  Japan,"  by  George  W.   DUkie. 

"Longitudinal  Bending  Moments  of  Certain  Lake  Steamers,"  by  AT.  I. 
Babcock. 

"Steam   Boiler  Troubles,"   by  Horace  See. 

"Water-tight  Bulkheads  for  Battleships  and  Cruisers,"  by  Harold  F. 
N'orton. 

"Marine  Turbine  Propulsion."  by  Charles  G.  Curtis. 

"Marine  Steam  Turbine  Developments."  by  E.  M.  Speakman. 

"How  a  Xinety-footer  Behaves  in  an  Ocean  Race."  by  Paul  Eve  Steven- 
son. 

"High-Speed  Launches."  By  Clinton  H.  Crane. 

"Speed  Trials  of  the  Gasolene  Launch  'Ludo.'  '    b.v  George  Crouse  Cook. 

"Scantling  Regulation  in  Yachting."  by  W.  P.  Stephens. 


PERSONAL. 


— Mr.  H.  S.  Storrs.  General  Superintendent  of  the  Lake  Shore  & 
Michigan  Southern,  died  of  paralysis  at  Cleveland,  Ohio,  on  Octo- 
ber 25, 

— Mr.  J.  H.  McWilliams.  who  has  been  appointed  General 
Freight  and  Passenger  Agent  of  the  Georgia,  Florida  &  Alabama. 
began  his  railroad  service  in  the  Traffic  department  of  the  Chicago. 
Milwaukee  &  St.  Paul  at  Council  Bluffs,  Iowa,  in  1891.  In  1897  he 
went  to  the  Atlanta.  Knoxville  &  Northern  as  traveling  freight  a:id 
passenger  agent.  In  1900  he  was  made  General  Passenger  Agent 
of  the  same  road  and  General  Freight  and  Passenger  Agent  in  1902. 
When  the  road  was  absorbed  by  the  Louisville  &  Nashville  on  Jan.  1. 
1905,  he  was  made  traveling  freight  agent  in  Tennessee  of  the 
latter  road,  leaving  this  position  to  accept  his  recent  appointment. 
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— Mr.  J.  F.  Simms,  who  was  recently  appointed  Superintendent 
of  the  Central  Kansas  division  of  the  Missouri  Pacinc.  was  born 
in  Mississippi  in  ISCG.  After  being  employed  in  various  places 
in  the  South  as  agent  and  operator  he  became  in  1889  night  oper- 
ator of  the  St.  Louis,  Iron  Mountain  &  Southern.  He  was  made 
train  dtspatcher  in  1890  and  the  ne.xt  year  was  transferred  to  the 
Missouri  Pacific  with  the  same  title.  In-  1895  he  was  made  chief 
despatcher  and  in  1901  Division  Superintendent  at  Concordia,  Kan. 
Two  years  later  he  was  transferred  to  the  Eastern  division.  On 
Jan.  10,  1905,  all  Division  Superintendents'  titles  were  changed  to 
trainmaster,  and  he  was  therefore  trainmaster  at  Sedalia,  Mo., 
at  the  time  of  his  present  appointment. 

— Mr.  F.  E.  Herriman,  who  was  recently  appointed  to  the  new 
position  of  Coal  Traffic  Manager  of  the  New  York  Central,  began 

i-ailroad  service  in  1874  as 
clerk  to  the  superintendent  of 
the  Cincinnati,  Sandusky  & 
Cleveland,  and  served  con- 
secutively as  secretary  to  the 
general  manager,  assistant  to 
the  president,  and  purchasing 
agent  of  that  road  and  coal 
and  lumber  agent  of  the  Ches- 
apeake. Ohio  &  Southwestern, 
at  Louisville,  Ky.  In  1885  he 
was  made  General  Freight 
and  Passenger  Agent  of  the 
Beech  Creek,  where  he  re- 
mained for  14  years.  He  then 
came  to  the  New  York  Cen- 
tral as  division  coal  agent  of 
the  Beech  Cre^k  district,  and 
in  1901  was  made  General 
Coal  Agent  of  this  road  and 
of  the  West  Shore,  where  he 
remained  until  Oct.  1.  1905. 
He  was-  also  General  Coal 
F.  E.  nerriman.  Agent  Of  the  Boston  &  Albany 

and  other  New  York  Central  lines.  Since  the  acquisition  by  the 
New  Y'ork  Central  of  the  great  Beech  Creek  coal  properties,  and 
the  railroad  extensions  into  that  bituminous  coal  region,  Mr.  Herri- 
man  has  had  charge  of  the  commercial  development.  The  problem 
was  not  the  simple  one  of  mining  coal  and  selling  it.  In  his  rela- 
tions with  the  other  coal  carriers,  as  well  as  with  the  users  of 
coal,  his  work  was  probably  as  difficult  and  delicate  as  any  that 
comes  to  a  traffic  officer.  His  was  the  duty  of  "butting  in"  with  a 
new  supply  and  a  new  line,  and  of  course  his  instructions  were 
to  get  a  fair  share  of  the  business  and  at  the  same  time  to  avoid 
war.  He  succeeded  by  reason  of  his  thorough  knowledge  of  all  the 
intricacies  of  the  coal  business,  aided  much  by  his  irrepressible 
humor. 

— Mr.  Alexander  Robertson,  who  will  become  General  Manager 
of  the  Western  Maryland  and 
the  West  Virginia  Central  on 
October  31,  was  born  at  Al- 
bany, N.  Y.,  in  1860.  His 
first  railroad  service  was  in 
1885  as  brakeman  on  the 
Fitehburg.  He  served  con- 
secutively as  conductor,  gen- 
eral yardmaster,  station 
master  and  trainmaster  until 
1897,  when  he  went  to  the 
Wabash  as  general  y  a  r  d- 
master.  He  was  later  made 
trainmaster  and  then  Super- 
intendent of  the  Middle  divi- 
sion. In  1903  he  was  ap- 
pointed Manager  of  the  West- 
ern Maryland  and  the  West 
Virginia  Central  &  Pittsburg, 
where  he  remained  until  1904, 
when  he  became  General 
Manager  of  the  Terminal 
Railroad  Association  of  St. 
Louis,  where  he  is  at  present. 


of  Car  Service  of  both  companies,  which  position  he  leaves  to  accept 
his  recent  appointment. 

— Mr.  John  Cannon,  Jr.,  who  has  been  appointed  Superintendent 
of  the  Southern  Kansas  division  of  the  Missouri  Pacific,  is  33  years 
old.  He  began  railroad  service  on  the  Illinois  Central  at  the  age 
of  14.  In  1886  he  was  employed  in  the  Superintendent's  office  and 
remained  there  in. various  positions  until  1892,  when  he  was  made 
chief  clerk  to  the  -Assistant  Superintendent  of  the  Chicago  division. 
In  1894  he  was  appointed  chief  clerk  to  the  Superintendent  of 
the  Amboy  and  St.  Louis  divisions,  and  in  1901  chief  clerk  to  the 
General  Superintendent  of  Transportation.  He  was  appointed  as- 
sistant trainmaster  of  the  St.  Louis  division  in  1903,  and  in  1904 
was  made  chief  clerk  to  the  General  Manager.  In  January,  1905, 
he  became  trainmaster  of  the  Springfield  and  Chicago  divisions, 
which  position  he  left  to  go  to  the  Missouri  Pacific. 

— Mr.  Alex.  Bonnyman,  who  is  Chief  Engineer  of  the  Atlantic 
&  Birmingham  and  the  Atlantic  &  Birmingham  Construction  Com- 
pany, which  is  building  an  extension  of  this  road  from  Montgomery, 
Ga..  to  Birmingham,  Ala.,  began  railroad  work  in  1888  as  Assistant 
to  the  Engineer  of  Maintenance  of  Way  on  the  Eastern  division 
of  the  Newport  News  &  Mississippi  Valley  Company's  lines,  now 
the  Chesapeake  &  Ohio.  He  later  served  as  rodman  and  instru- 
ment man  on  the  Kentucky  Union,  now  the  Lexington  &  Eastern, 
and  as  Resident  Engineer,  and  in  the  transportation  department 
of  the  South  Bound  Railroad,  now  the  Seaboard  Air  Line.  In  1894 
he  went  to  the  Central  of  Georgia  as  Assistant  Engineer,  and  from 
1895  to  1898  was  roadmaster  and  engineer  of  the  Chattanooga, 
Rome  &  Southern  division  of  this  road.  In  1899  he  was  appointed 
Superintendent  of  the  Atlantic  &  Birmingham,  in  charge  also  of 
constrtiction,  from  which  position  he  has  been  promoted  to  be  Chief 
Engineer. 

— Mr.  Edward  R.  McNeill.  Division  Engineer  of  the  Grand 
Trunk  Pacific,  at  Winnipeg.  Manitoba,  died  of  typhoid  fever  on 
October  7th.  Mr.  McNeill  was  born  in  Iowa  in  1866  and  attended 
the  University  of  Iowa  from  1884  to  1887.  He  then  began  railroad 
service  in  the  Engineering  department  of  the  Rock  Island.  In  1889 
he  went  to  the  Northern  Pacific  as  instrument  man.  and  in  1890 
was  put  in  charge  of  the  masonry  line  of  the  Wicks  tunnel,  with 
the  title  of  Assistant  Engineer.  He  resigned  in  1894  and  engaged 
in  private  practice  for  five  years.  He  returned  to  railroad  work 
as  engineer  in  charge  of  construction  on  the  Montana  Central.  In 
1901  he  went  to  the  Great  Northern  as  resident  engineer  on  the 
Middle  district,  resigning  in  September,  1903,  to  become  District 
Engineer  of  the  Grand  Trunk  Pacific  at  Edmonton,  Alberta.  In 
July  of  this  year  he  was  promoted  to  his  last  office.  In  which  he 
was  in  charge  of  500  miles  of  location  and  construction. 


A.  Kobei-tson. 


—Mr.  C.  E.  Rickey,  who  was  recently  appointed  Superintendent 
of  the  Cincinnati  division  of  the  Cincinnati,  New  Orleans  &  Texas 
Pacific,  entered  railroad  service  in  the  Engineering  department  of 
this  road  in  1883.  The  next  year  he  went  to  the  Maintenance  of 
Way  department  of  the  Alabama  Great  Southern,  where  he  remained 
until  1891,  when  he  was  appointed  chief  clerk  to  the  superintendent 
of  that  road.  Seven  years  later  he  was  made  Assistant  Superin- 
tendent, and  in  1902  became  chief  clerk  to  the  General  Manager 
of  the  Cincinnati,  New  Orleans  &  Texas  Pacific  and  the  Alabama 
Great  Southern.     In  July  of  this  year  he  was  made  Superintendent 


ELECTIONS  AND  APPOINTMENTS. 


Chicago  d-  North-Western. — Frank  Walters,  Superintendent  of  the 
Sioux  City  division,  has  been  appointed  Assistant  General  Super- 
intendent at  Norfolk,  Neb.  E.  G.  Scheveneli,  Superintendent  of 
the  Iowa  &  Minnesota  division,  succeeds  Mr.  Walters. 

Cincinnati,  Hamilton  d-  Dayton. — Charles  Steele,  Samuel  Spencer, 
George  F.  Baker,  F.  D.  Underwood  and  R.  R,  Rhodes  have  been 
elected  directors,  F.  D.  Underwood,  President  of  the  Erie,  has 
been  elected  also  President  of  the  Cincinnati,  Hamilton  &  Day- 
ton, the  Pere  Marquette  and  the  Chicago,  Cincinnati  &  Louisville. 
Russell  Harding  has  been  elected  Vice-President  of  these  roads, 
and  the  Secretary  and  Treasurer  of  the  Erie  have  been  elected 
Assistant  Secretary  and  Assistant  Treasurer,  respectively,  of 
them. 

Delaware  d  Biidson. — A.  J,  Stone,  General  Superintendent,  has  re- 
signed, effective  November  1.     See  Erie. 

Erie. — A.  J.  Stone,  General  Superintendent  of  the  Delaware  &  Hud- 
son, has  been  appointed  Assistant  to  the  General  Manager  of  the 
Erie,  with  office  at  New  Y'ork,  effective  November  1.  George  Van 
Keuren,  General  Superintendent  of  the  Erie  division,  at  Jersey 
City,  has  resigned,  effective  November  1.  R.  H.  Bowron,  Gen- 
eral Manager  of  the  Cincinnati,  Hamilton  &  Dayton,  succeeds  Mr. 
Van  Keuren. 

See  Cincinnati,  Hamilton  &  Dayton. 

Las  Vegas  d  Tonopah—J.  Q.  Goss  has  been  appointed  General  Auditor, 
and  Arthur  Maguire.  Chief  Engineer,  of  this  new  company,  which 
Is  a  subsidiary  of  the  San  Pedro,  Los  Angeles  &  Salt  Lake. 

Pacific. — H.  R.  Williams,  formerly  General  Manager  of  the  Chicago, 
Milwaukee  &  St.  Paul,  has  been  elected  President  of  this  new 
railroad  in  the  state  of  Washington,  and  A.  H.  Barkley,  Secre- 
tary. W.  L.  Darling,  formerly  Chief  Engineer  of  the  Chicago, 
Rock  Island  &  Pacific,  has  been  appointed  Chief  Engineer  of  the 
Pacific. 

Philadelphia   d  Reading.— R.  J.  Stackhouse.  Superintendent  of  the 
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Wilmington  &  Columbia  division,  has  been  appointed  Superin- 
tendent of  the  new  Harrisburg  division,  which  is  composed  of 
the  Lehigh  Valley  branch,  the  Philadelphia,  Harrisburg  &  Pitts- 
burg branch,  and  the  Gettysburg  &  Harrisburg  Railway.  F.  S. 
Stevens,  Superintendent  of  the  Lebanon  and  Reading  divisions, 
succeeds  Mr.  Stackhouse.  W.  H.  Keffer,  Assistant  Superinten- 
dent of  the  Reading  division,  succeeds  Mr.  Stevens  as  Superin- 
tendent of  the  Reading  division. 

Rio  Grande  Western. — E.  H.  Harriman  has  retired  from  the  board  of 
directors  and  is  succeeded  by  A.  H.  Calef. 

P.  E.  Baxter,  Division  Engineer  at  Salt  Lake  City,  has  re- 
signed, effective  November  1. 

Wabash. — George  Gould  has  resigned  as  Chairman  of  the  board,  and 
E.  T.  Jeffery,  President  of  the  Denver  &  Rio  Grande,  succeeds 
him.  E.  B.  Pryor.  Assistant  to  the  President,  has  been  elected 
to  the  new  office  of  Fourth  Vice-President  in  charge  of  the  Treas- 
ury and  Accounting  departments.  A.  C.  Bird,  Vice-President  in 
charge  of  traffic,  has  resigned. 

W.  D.  HoUiday,  Assistant  General  Freight  Agent  of  this  road 
and  of  the  Wabash-Pittsburg  Terminal  and  the  West  Side  Belt, 
has  resigned. 

Wheeling  <£-  Lake  Erie. — H.  T.  Douglas,  Jr.,  Consulting  Engineer  of 
this  road  and  of  the  Wabash-Pittsburg  Terminal  and  the  West 
Side  Belt,  has  been  appointed  t^hief  Engineer  of  these  three 
roads,  with  office  at  Pittsburg,  Pa.,  succeeding  George  T.  Barns- 
ley,  assigned  to  other  duties. 

The  office  of  H.  J.  Booth,  General  Freight  Agent  of  this  road 
and  of  the  Wabash-Pittsburg  Terminal  and  the  West  Side  Belt, 
has  been  moved  from  Cleveland,  Ohio,  to  Pittsburg,  Pa.  The  office 
of  E.  B.  Coolidge,  Assistant  General  Freight  Agent  of  the  Wheel- 
ing &  Lake  Erie,  remains  at  Cleveland.  Ohio. 
See  Wabash. 

Wisconsin  Central. — Howard  Morris.  General  Counsel  at  Milwaukee, 
Wis.,  has  been  elected  Vice-President.  He  will  continue  to  act 
as  General  Counsel.  George  M.  Gumming,  recently  elected  a 
director,  has  been  appointed  to  the  executive  committee. 


LOCOMOTIVE  BUILDING. 


The  Southern  Pacific,  it  is  reported,  has  ordered  140  locomotives. 

The  Republic  Iron  d  Steel  Co.,  Chicago,  is  in  the  market  for  two 
additional  locomotives. 

The  Chesapeake  tC-  OJiio,  as  reported  in  our  issue  of  October  20, 
has  ordered  35  locomotives  from  the  Richmond  Works  of  the  Amer- 
ican Locomotive  Co. 

The  Lake  Superior  iC-  Isiipeniing  has  ordered  one  locomotive 
from  the  American  Locomotive  Co.  and  one  locomotive  from  the 
Lima  Locomotive  &  Machine  Co. 

The  Esser  Coal  d'  Coke  Company,  Esserville,  Va.,  is  in  the 
market  for  a  36-in.  gage  locomotive  having  a  hauling  capacity  of  at 
least  25  tons  up  a  3  per  cent,  grade. 

The  Spokane  if  Inland  is  reported  to  have  ordered  three  electric 
locomotives  from  the  Westinghouse  Electric  &  Manufacturing  Co. 
These  locomotives  are  to  weigh  140.000  lbs. 

The  Illinois  Steel  Company  has  ordered  three  36-in.  gage  in- 
dustrial locomotives  from  the  H.  K.  Porter  Co.  The  cylinders  of 
these  locomotives  will  measure  16  in.  x  20  in. 

The  Duluth,  Missabe  d  Northern,  as  reported  in  our  issue  of 
September  22,  has  ordered  six  combination  freight  engines  from 
the  American  Locomotive  Co.,  and  two  10-wheel  passenger  locomo- 
tives from  the  Baldwin  Works. 

The  Boston  d  Maine,  instead  of  ordering  10  locomotives,  as  re- 
ported in  our  issue  of  October  20,  has  ordered  only  two  additional 
locomotives.  These,  with  the  36  locomotives  which  were  ordered  in 
August,  make  a  total  of  38  locomotives  ordered  from  the  American 
Locomotive  Co. 

The  Grand  Trunk,  as  reported  in  our  issue  of  October  6,  has 
ordered  25  locomotives  from  the  Montreal  Works  of  the  American 
Locomotive  Co.  for  May,  1906,  delivery.  Fifteen  of  these  are  of 
the  consolidation  freight  type  with  cylinders  of  the  Richmond  sys- 
tem of  compounding,  and  the  remaining  10  are  of  the  10-wheel  type, 
with  simple  cylinders. 

The  Duluth  d  Iron  Range,  as  reported  in  our  issue  of  September 
22,  has  ordered  five  simple  freight  locomotives  from  the  Baldwin 
Works.  The  freight  locomotives  weigh  194.000  lbs.,  with  171,000 
lbs.  on  drivers:  cylinders,  22  in.  x  28  in.;  diameter  of  driving 
wheels,  54  in.;  straight  boiler,  with  a  working  steam  pressure  of 
200  lbs.;  321  tubes,  2%  in.  in  diameter  x  16  ft.  long;  total  heating 
surface,  3.162  ft.;  grate  area,  49.5  sq.  ft.  The  tender  is  provided 
with  a  "U"  water  bottom  and  has  a  capacity  of  7.000  gallons  of 
water    and    12    tons    of    coal.      The    special    equipment    includes: 


Standard  tires,  Pittsburg  Spring  &  Steel  Co.'s  springs,  Franklin 
boiler  covering,  American  balance  valves,  Simplex  injectors,  Tower 
couplers,  Schroeder  headlights,  Westinghouse  brakes.  National-Hol- 
low brake-beams,  Ashton  safety  valves.  Nathan  lubricators.  United 
States  metallic  packing,  Ashcroft  steam  gages,  Curren  w^histles. 
Leach  sanding  device  and  Streeter  steel  back  brake-shoes. 

The  Canadian  Pacific,  as  reported  in  our  issue  of  October  20, 
has  ordered  35  locomotives  from  the  Montreal  shops  of  the  Amer- 
ican Locomotive  Co.  It  has  also  ordered  15  locomotives  from  the 
Canadian  Locomotive  Co.,  and  10  locomotives  which  are  to  be  made 
at  its  Angus  shops  makes  a  total  of  60  engines  in  all  which  have 
been  ordered.  All  of  the  above  are  single  engines  fitted  with 
superheaters,  and  are  of  the  ( 4-6-0 j  type  for  both  passenger  and 
freight  service.  Deliveries  are  for  December,  1905,  and  January 
and  February  of  1906.  These  engines  are  to  weigh  190,000  lbs., 
with  142.000  lbs.  on  drivers;  cylinders,  21  in.  x  28  in.;  diameter 
of  drivers.  63  in.;  boiler,  extended  wagon  top  with  radial  stayed 
firebox;  working  steam  pressure,  200  lbs.;  total  heating  surface. 
2,413  sq.  ft.  There  are  240  lubes  2  in.  in  outside  diameter  x  14 
ft.  2  in.  long,  and  22  superheater  tubes  of  5  in.  in  diameter  x  14 
ft.  2  in.  long;  firebox,  102  in.  x  70  in.;  grate  area,  50  sq.  ft.;  tender 
capacity,  5,000  imperial  gallons:  coal  capacity,  10  tons.  The  special 
equipment  includes:  Westinghouse  air-brakes.  C.  P.  R.  axles,  "Lit- 
tle Giant"  bell  ringers,  magnesia  section  block  boiler  lagging.  Sim- 
plex brake-beams,  C.  P.  R.  brake-shoes,  Washburn  pilot  and  Tower 
tender  couplers,  Pyle-National  headlights.  Hancock  injectors,  Mag- 
nus and  Ajax  journal  bearings.  United  States  metallic  piston  and 
valve  rod  packing.  World  Brand  safety  valve.  Leach  sanding  device, 
Richardson  sight-feed  lubricators,  C.  P.  R.  springs.  Star  steam  gages,. 
Krupp  standard  and  Midvale  driving  wheel  tires,  cast-steel  truck 
wheels  and  wrought-iron  disc  tender  wheels. 

The  St.  Louis,  Brownsville  d  Mexico,  as  reported  in  our  issue 
of  October  20,  has  ordered  four  10-wheel  (4-6-0)  locomotives,  four 
simple  8-wheel  (4-4-0)  and  one  simple  6-wheel  (0-6-0)  switching 
locomotive  from  the  Baldwin  Locomotive  Works,  ail  for  Decem- 
ber 15  delivery.  The  10-wheel  locomotives  will  weigh  127,040  lbs., 
with  95,840  lbs.  on  the  drivers;  cylinders,  19  in.  x  24  in.;  diameter  of 
drivers,  62  in.;  wagon  top  boiler,  with  a  working  steam  pressure 
of  180  lbs.;  230  iron  tubes,  2  in.  in  diameter  and  13  ft.  lo  in.  long; 
Otis  firebox,  71%  in.  x  34%  in.;  tank  capacity.  4,500  gallons,  and 
oil  capacity,  2,500  gallons.  The  S-wheel  locomotives  will  weigh 
196,000  lbs.,  with  58.480  lbs.  on  the  drivers;  cylinders,  17  in.  x 
24  in.;  diameter  of  drivers,  62  in.;  wagon  top  boiler,  with  a  work- 
ing steam  pressure  of  ISO  lbs.;  heating  surface,  1,886  sq.  ft.;  187 
tubes,  10  ft.  11  in.  long;  Otis  firebox,  69%  in.  x  34%  in.;  tank 
capacity,  4,500  gallons,  and  oil  capacity,  2,300  gallons.  The  switch- 
ing locomotives  will  weigh  100,500  lbs.;  cylinders,  IS  in.  x  24  in.; 
diameter  of  drivers.  50  in.;  straight  boiler,  with  a  working  steam 
pressure  of  ISO  lbs.;  heating  surface,  1,496.3  sq.  ft.;  202  iron  tubes, 
2  in.  in  diameter  and  13  ft.  2  in.  long;  Otis  firebox,  63  in.  x  34  in.; 
tank  capacity,  3,500  gallons,  and  oil  capacity,  1,800  gallons.  The 
special  equipment  for  all  includes:  Tower  couplers.  Pyle-National 
electric  headlights  for  10-wheel  and  8-wheel  locomotives.  Monitor 
injectors,  Ajax  journal  bearings  for  10-wheel  and  S-wheel  locomo- 
tives, Richardson  valve  rod  packings,  Baldwin  standard  safety 
valves.  Leach  sanding  devices,  Detroit  sight-feed  lubricators.  Safety 
steam  heat  equipment  for  S-wheel  locomotives  and  Midvale  driving: 
and  truck  wheel  tires  for  10-wheel  and  8-wheel  locomotives. 


CAR   BUILDING. 


The  Western  Maryland,  it  is  reported,  is  in  the  marlvet  for  pas- 
senger cars. 

The  Ulster  d  Delaware  has  ordered  10  passenger  cars  from  the- 
Pullman  Co. 

The   Coal  d  Coke  has  ordered  three  passenger  cars  from  the 
Pullman  Co. 

The  Alabama  Great  Southern,  it  is  reported,  is  in  the  market 
for  250  flat  cars. 

The  Manistee  d  Grand  Rapids,  it  is  reported,  is  figuring  on  new 
freight  equipment. 

The  Chesapeake  d  Ohio  has  ordered  500  gondolas  from  the  Amer- 
ican Car  &  Foundry  Co. 

The  Philadelphia  d  Reading  has  ordered  1,000  box  cars  from  the 
American  Car  &  Foundry  Co. 

The  Louisville  d  Atlantic  has  ordered  60  freight  cars  from  t  ..e 
American  Car  &  Foundry  Co. 

The  Southern  has  ordered  114  plain  box  cars  and  198  ventilated 
box  cars  from  the  Lenoir  Car  Works. 

The  Interstate  has  ordered  five  steel  hopper  cars  of  80,000  Ib& 
capacity  from  the  Pressed  Steel  Car  Co. 
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The  Atlantic  Coast  Line,  it  is  reported,  will  shortly  order  up- 
wards of  1,500  60,000  lbs.  capacity  box  cars. 

The  Mijineapolis  tt  St.  Louis  has  ordered  900  bo.\  cars  and  100 
stock  cars  from  the  American  Car  &  Foundry  Co. 

The  Great  Northern  has  ordered  300  steel  ore  cars  of  100,000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co. 

The  Delaware  d-  Hudson  has  ordered  2,000  gondola  cars  of  80,000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co. 

The  Dclaiiare,  Lackaicanna  li  Western,  it  is  reported,  will  short- 
ly be  in  the  market  for  a  large  number  of  freight  cars. 

The  Minneapolis,  St.  Paul  <t  Sault  Ste.  Marie  has  ordered  50 
refrigerator  cars  from  the  American  Car  &  Foundry  Co. 

The  Isthmian  Canal  Commissi07i  has  ordered  800  flat  cars  of 
50,000  lbs.  capacity  from  the  American  Car  &  Foundry  Co. 

The  Southern  Pacific,  it  is  reported,  has  ordered  600  steel  flat 
cars,  120  passenger  and  baggage  cars  and  eight  observation  cars. 

The  Cold  Blast  Transportation  Company  has,  it  is  reported, 
•ordered  200  refrigerator  cars  from  the  American  Car  &  Foundry  Co. 

The  Neto  Orleans  Great  Northern  has  ordered  three  70-ft. 
<!oaches,  three  mail  and  express  cars  and  one  buffet  car  from  Barney 
.&  Smith. 

The  Chicago,  Rock  Island  £  Pacific,  as  reported  in  our  issue  of 
October  6,  has  ordered  250  furniture  cars  from  the  American  Car  & 
Foundry  Co. 

J'he  New  York  Central  Lines  are  about  to  order  20,000  freight 
cars  and  will  shortly  place  orders  for  from  6,000  to  7,000  cars  in 
addition  to  the  above. 

The  Intercolonial  has  ordered  four  parlor  cars,  five  combination 
tourist  sleepers  and  75  bos  cars  of  60,000  lbs.  capacity  from  the 
Crossen  Manufacturing  Co.    • 

The  Lake  Superior  d-  Ishpeming  has  ordered  100  steel  ore  cars 
of  100,000  lbs.  capacity  from  the  Pressed  Steel  Car  Co.  These  cars 
are  for  April,  1906,  delivery. 

The  Atlantic  Coast  Line  has  ordered  1,200  box  cars  and  300  flat 
cars  from  the  Baltimore  Steel  Car  &  Foundry  Co.,  and  15  pas- 
senger cars  from  Barney  &  Smith. 

The  Temiskaming  d  Northern  Ontario  has  ordered  three  pas- 
senger cars,  three  working  cars  and  one  logging  and  mail  car  from 
the  Crossen  Car  Manufacturing  Co. 

The  New  York,  New  Haven  d  Hartford  has  ordered  500  flat 
cars  and  500  hopper  cars  from  the  Standard  Steel  Car  Co.  and  300 
cars  from  the  American  Car  &  Foundry  Co. 

The  Louisville  d  Nashville  will  build  750  additional  box  cars  at 
its  own  shops,  and  is  reported  as  being  in  the  market  for  additional 
passenger  equipment,  including  two  dining  cars. 

The  Pittsburg,  Binghamton  d  Eastern  is  figuring  on  new  equip- 
ment, including  coal,  flat,  box  and  milk  cars.  The  Chief  Engineer 
of  the  company  is  J.  W.  Burke,  45  Broadway,  New  York. 

The  Chicago,  Milwaukee  d  St.  Paul,  as  reported  in  our  issue  of 
October  13,  has  ordered  five  standard  sleeping  cars,  four  tourist 
sleeping  cars,  two  dining  cars  and  one  cafe  car  from  the  Pullman  Co. 

The  Duluth,  Missabe  d  Northern  has  ordered  200  flat  cars  and 
50  box  cars,  all  of  80,000  lbs.  capacity,  from  the  Western  Steel  Car 
&  Foundry  Co.,  and  25  refrigerator  cars  of  60,000  lbs.  capacity  from 
the  American  Car  &  Foundry  Co. 

The  Erie,  it  is  reported,  has  just  placed  a  large  order  for  all- 
steel  self-clearing  gondola  cars  with  the  Standard  Steel  Car  Co. 
These,  it  is  reported,  are  in  addition  to  those  noted  in  our  issue  of 
September  22  as  being  ordered  from  the  Pressed  Steel  Car  Co. 

The  Des  Moines.  lotva  Falls  d  Northern  has  ordered  30  gondola 
cars  of  80,000  lbs.  capacity  from  the  American  Car  &  Foundry  Co., 
for  November  delivery.  These  cars  will  be  36  ft.  long.  8  ft.  6  in. 
wide  and  3  ft.  9  in.  high,  all  inside  measurements.  The  special 
equipment  includes:     Westinghouse  air-brakes  and  Chicago  couplers. 

The  Chesapeake  d  Ohio  has  ordered  22  cabooses  from  the  Amer- 
ican Car  &  Foundry  Co.  The  inside  dimensions  of  the  cars  are 
17  ft.  1  in.  long  x  7  ft.  10  in.  wide  x  6  ft.  8^4  in.  high;  over-all 
dimensions  are  23  ft.  8  in.  long  x  9  ft.  Vi  in.  wide  x  13  ft.  10%  in. 
high.  The  bodies  and  underframes  are  of  wood.  The  special  equip- 
ment includes:  Monarch  brake-beams,  Christie  brake-shoes.  Climax 
,:puplers  and  Miner  tandem  draft  gear. 

The  Baltimore  d  Ohio,  as  reported  in  our  issue  of  October  6,  has 
ordered  10  horse  express  cars  from  the  Pullman  Co.,  for  November 
15  delivery.  These  cars  will  weigh  45,000  lbs.,  and  measure  70  ft. 
11%  in.  long,  10  ft.  1%  in.  wide  and  14  ft.  6  in.  high,  over  all. 
The  special  equipment  includes:     Baltimore  &  Ohio  standard  brake- 


beams,  brake-shoes,  brasses,  door  fastenings,  dust  guards,  paint, 
springs  and  trucks,  Westinghouse  air-brakes,  Miner  tandem  draft 
rigging,  McCord  journal  boxes  and  Pintsch  light. 

The  Neio  York,  Ontario  d  Western,  as  reported  in  our  issue  of 
October  20,  has  ordered  10  passenger  cars  from  Harlan  &  HoUings- 
worth  for  April,  1906,  delivery.  These  cars  are  fitted  with  wide 
vestibules  and  weigh  about  100,000  lbs.  They  are  64  ft.  long  inside 
and  have  a  seating  capacity  of  75  passengers.  The  bodies  and  under- 
frames are  of  wood.  The  special  equipment  includes  steel  axles; 
Commonwealth  double  body  bolsters.  National  hollow  brake-beams, 
American  brake-shoes,  Westinghouse  brakes,  Gould  couplers.  Curtain 
Supply  Co.'s  curtain  fixtures,  Pantasote  curtain  material,  Gould  fric- 
tion draft  rigging,  Symington  journal  boxes,  the  Safety  Car  Heat- 
ing &  Lighting  Co.'s  Frost  system  of  lighting,  Gould  wide  vesti- 
bules, and  Railway  Steel  Spring  Co.'s  wheels. 

The  Tramway  Rural  d  Vapor,  of  Buenos  Ayres,  Argentine  Re- 
public, as  reported  in  our  issue  of  October  20,  has  ordered  85  Brill 
patented  grooveless-post  semi-convertible  cars  from  the  J.  G.  Brill 
Co.  Seventy-five  of  these  cars  are  for  city  service  and  are  mounted 
on  the  Brill  type  of  single  truck.  No.  21-E.  These  cars  measure 
21  ft.  4  in.  over  the  bodies  and  30  ft.  4  in.  over  the  vestibules; 
width  over  sills,  7  ft.  10',-  in.,  and  over  posts  at  belt,  8  ft.  2  in. 
The  remaining  10  cars  are  mounted  on  Brill  No.  27-E-l  high-speed 
trucks,  and  are  for  use  on  a  division  extending  for  several  miles 
out  of  the  city.  The  length  of  these  cars  is  31  ft.  over  the  bodies 
and  41  ft.  over  the  vestibules;  width  over  sills,  8  ft.  %  in.,  and 
over  posts  at  belt,  8  ft.  213  in.  The  shorter  cars  have  a  seating 
capacity  of  32  and  the  longer  cars  seat  44  passengers.  The  seats 
are  of  Brill  make  and  have  step-over  backs.  All  of  the  cars  have 
the  interior  finished  in  mahogany  and  the  vestibules  are  stationary 
and  provided  with  folding-doors  with  Brill  patented  controlling 
device. 

The  Pennsylvania  has  just  ordered  10,000  class  Gsd  all-steel 
drop  bottom  gondolas,  5,000  class  Gla  all-steel  self-clearing  hopper 
gondolas,  and  5,000  class  XL  box  cars,  making  in  all  20,000  freight 
cars.  The  order  was  distributed  as  follows:  Pressed  Steel  Car 
Co.,  12,000  cars,  including  2,500  class  Gla  all-steel  self-clearing  hop- 
per gondola  cars  for  the  lines  west  of  Pittsburg,  5,500  class  Gsd 
all-steel  drop  bottom  gondola  cars  and  4,000  XL  box  cars  for  the 
lines  east  of  Pittsburg,  1,000  of  the  latter  are  to  be  made  at  the  works 
of  the  Western  Steel  Car  &  Foundry  Co.;  American  Car  &  Foundry 
Co.,  3,100  cars,  including  2,500  class  Gla  all-steel  self-clearing  gon- 
dola cars  for  the  lines  west  of  Pittsburg,  and  600  class  XL  box 
cars;  Standard  Steel  Car  Co.,  2.000  class  Gsd  all-steel  drop  bottom 
gondola  cars;  Cambria  Steel  Co.,  2,500  class  Gsd  all-steel  drop 
bottom  gondola  cars,  and  Middletown  Car  Co.,  400  class  XL  box 
cars.  These  cars  will  all  be  of  100,000  lbs.  capacity,  and  the  box 
cars  will  have  steel  underframes  and  American  Railway  Associa- 
tion standard  inside  dimensions.  Deliveries  will  begin  in  March, 
1906.  This  is  probably  the  largest  single  car  order  ever  placed  by 
any  one  road.  The  above  order  is  in  addition  to  the  large  order 
for  16,160  cars  placed  by  the  Pennsylvania  which  was  reported  in 
our  issue  of  October  13. 

The  Central  of  Georgia,  as  reported  in  our  issue  ot  September 
15,  has  ordered  450  box  cars  of  60,000  lbs.  capacity  from  the  South 
Atlantic  Car  &  Manufacturing  Company,  500  steel  hopper  coal  cars 
of  100,000  lbs.  capacity  from  the  Pressed  Steel  Car  Co.,  and  400 
wooden  flat  cars  of  60,000  lbs.  capacity  from  the  Pullman  Co.  The 
box  cars  will  measure  36  ft.,  and  the  special  equipment  includes: 
Westinghouse  brakes.  Simplex  brake-beams,  Tower  couplers,  Butler 
tandem  drawbar  attachments.  Railway  Steel  Spring  Co.'s  springs, 
Symington  journal  boxes  and  dust  guards.  Murphy's  improved  Wins- 
low  roofs,  Jones'  door  fixtures,  Lappin  or  Herron  brakes,  and  Sher- 
win-Williams paint.  The  coal  cars  will  measure  31  ft.  10  in.  long, 
and  the  special  equipment  includes:  Arch-bar  trucks,  Simplex  truck 
bolsters,  Westinghouse  brakes.  Simplex  brake-beams.  Tower  coup- 
lers. Miner  tandem  drawbar  attachment,  Railway  Steel  Spring  Co.'s 
springs,  McCord  journal  boxes,  Ajax  journal  bearings,  Susemihl  side 
bearings  and  Dunham  door  fastenings.  The  wooden  flat  cars  will 
measure  40  ft.  long  and  the  special  equipment  includes:  Andrews 
cast-steel  trucks.  Simplex  bolsters  and  brake-beams,  Westinghouse 
brakes,  Janney  couplers,  twin  spring  drawbar  attachment.  Railway 
Steel  Spring  Co.'s  springs,  Gould  journal  boxes.  Camel  journal  bear- 
ings and  Hartman  side  bearings. 


BRIDGE  BUILDING. 


Beautobt,  N.  C— The  Beaufort  &  Western  Railway  Co.,  recently 
organized,  will  build  a  bridge  between  this  place  and  Morehead 
City.  F.  L.  Merritt  is  President;  R.  F.  Foster,  Vice-President,  and 
M.  Manly,  Secretary  and  Treasurer. 

Des  Moines,  Iowa. — The  City  Council  has  passed  a  resolution 
authorizing  the  City  Engineer  to  prepare  plans  for  a  reinforced  con- 
crete bridge  to  be  built  over  the  Des  Moines  river  on  Locust  street. 
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The  proposed  bridge  will  be  similar  to  the  new  one  now  under  con- 
struction on  North  Sixth  street. 

Edmonton,  N.  W.  T. — The  Canadian  Northern  is  building  a  tem- 
porary timber  bridge  over  the  North  Saskatchewan,  with  approaches 
5,400  ft.  long  on  the  permanent  concrete  piers,  which  will  be  replaced 
early  next  year  by  a  permanent  steel  structure. 

GuELpn,  O.NT. — The  Township  Council  will  build  a  new  steel 
bridge  to  replace  the  Caraher's  bridge. 

Guthrie,  Ky.— Bids  are  wanted  by  F.  M.  Duffy  for  building  an 
iron  bridge  50  ft.  long,  in  Taylor  County. 

Mattawa.  Ont. — The  Ontario  Government  will  build  a  steel 
bridge  here  to  cost  about  $9,000. 

Milwaukee,  Wis. — Application  has  been  made  by  the  Park  Board 
for  an  appropriation  of  $15,000  to  build  a  bridge  over  the  North- 
western tracks,  which  have  been  depressed  at  Riverside  Park.  The 
railroad  company  has  completed  the  retaining  walls  which  will  serve 
as  abutments. 

MiNNEAi-OLis.  Minx. — The  Great  Northern  is  planning  to  build 
a  steel  bridge  over  its  tracks  at  Superior  avenue  to  replace  the 
present  wooden  structure. 

Portage  La  Pkaibie.  Man.— The  Canadian  Northern  has  plans 
ready  for  building  a  steel  swing  span  bridge  150  ft.  long  over  the 
Assiniboine  river  four  miles  east  of  this  place. 

Portland.  Ore.— According  to  reports,  the  Northern  Pacific  has 
decided  to  build  a  bridge  160  ft.  above  high  water  over  the  Willamette 
river  south  of  the  Portland  drydock. 

Shawinioan  Falls.  Qve. — The  Saint  Maurice  Valley  Railroad, 
which  is  building  a  road  through  this  place,  will  build  a  bridge  300  ft. 
long  over  the  Saint  Maurice  gorge. 

Stratford.  Ont.— Plans  have  been  filed  by  the  Canadian  Pacific 
for  its  proposed  bridge  to  be  built  on  its  branch  from  Goderich. 

Sussex,  N.  B. — The  People's  Railway  Co.,  it  is  said,  is  planning 
to  put  up  a  large  steel  bridge  at  this  place, 

Victoria,  B,  C, — T.  W.  Paterson,  M.  P.  and  President  of  the 
Board- of  Trade,  is  promoting  the  building  of  a  steel  bridge  from 
Vancouver  Island  to  the  mainland. 

WooDviLXE,  Miss. — At  a  recent  meeting  of  the  Board  of  Super- 
visors, a  bond  issue  of  $9,800  was  authorized  for  building  a  steel 
bridge  over  Buffalo  bayou  at  Murray's  ferry,  in  Wilkinson  County. 

Other  Structures. 

Bamberg.  S.  C— The  Southern  Railroad  station  and  platforms. 
together  with  a  number  of  freight  cars  and  stores,  were  destroyed 
by  fire  October  13;   loss,  about  $50,000. 

Inbianapolis,  Ind. — Plans  have  been  completed  to  at  once  build 
additions  to  the  union  station,  at  a  cost  of  $75,000. 

Grand  Rapids,  Mich.— The  Grand  Trunk,  it  is  said,  will  shortly 
ask  for  bids  for  putting  up  a  new  passenger  station  two  stories  high, 
80  X  80  ft,  to  cost  $50,000. 

Oakmont,  Pa. — The  Pennsylvania  will  soon  ask  bids  for  put- 
ting up  a  brick  passenger  station  200  ft.  long,  to  cost  about  $25,000. 

Pawnee  City.  Neb. — Bids  are  wanted  November  14  by  George 
L.  Lore,  County  Clerk,  for  putting  up  all  the  bridges  that  may  be 
needed  in  Pawnee  County  for  one  year. 

Sheboygan,  Wis. — The  West  Side  Belt  Line  has  been  given  a 
franchise  which  insures  the  building  of  a  new  passenger  station  to 
cost  $72,000  and  a  new  freight  house  to  cost  $80,000. 

Sioux  City.  Iowa.— The  Gseat  Northern,  it  is  said,  has  recently 
bought  82  acres  of  land  on  which  it  will  put  up  new  shops. 

Wetasktwin,  Alberta. — The  Canadian  Pacific,  it  is  said,  will  put 
up  a  new  station  here  to  cost  $25,000. 
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New  Incorporations,  Surveys,  Etc. 

Anderson  &  Saline  River. — This  company,  which  was  incorpo- 
rated some  time  ago  in  Arkansas,  has  increased  its  capital  from 
$20,000  to  $56,000.  It  is  to  build  a  railroad  from  Clio,  in  Cleveland 
County,  Ark.,  southwest  for  a  distance  of  18  miles.  The  incorpo- 
rators include  G.  W.  Richie,  of  Pine  Bluff.  Ark.,  and  others,  (See 
Construction  Record.) 

Ati.antic  City  &  Shore. — Articles  of  incorporation  have  been 
filed  by  a  company  under  this  name  in  New  Jersey  to  build  a 
railroad  in  Atlantic  County.     The  incorporators  include:     J.  F.  Cot- 


ter,   of    Philadelphia;    G.    H.    B.    Martin,    George    C.    Duval,    J.    H. 
Switzer  and  others,  of  Camden.  N.  J. 

Beaumont  &  Great  Northern. — An  officer  writes  confirming  the 
report  that  grading  has  been  commenced  by  Lamb  &  Hansen, 
contractors,  of  Trinity,  Tex.,  on  this  proposed  road  from  Trinity 
southeast  to  Livingston,  about  30  miles.  The  work  is  easy,  the 
maximum  grades  being  only  1  per  cent.,  with  a  curvature  of  3 
degrees,  and  only  two  steel  bridges  will  be  required.  Track  laying 
is  to  begin  early  next  month.  William  Carlisle,  of  Atchison,  Kan., 
is  President,  and  C.  A.  Noblett.  Chief  Engineer,  Trinity,  Tex. 
(Sept.   29,  p.  102.) 

Butfalo  &  Susquehanna. — The  extension  of  the  main  line  of 
this  road  from  Dubois.  Pa.,  south  to  Sykes,  a  distance  of  6.9  miles, 
has  been  opened  for  freight  traffic;  also  an  extension  of  the  Wells- 
ville  branch  from  Wellsville,  N.  Y.,  north  to  Belfast.  19.6  miles. 

Can.\dian  Northern. — This  company  is  grading  its  new  cut-off 
west  of  Winnipeg  to  connect  the  Portage  la  Prairie  with  the  Hud- 
son  Bay  branch. 

Ches.^peake  &  Ohio. — The  Big  Sandy  branch  has  been  extended 
from  Pikeville,  Ky..  south  to  Regina,  16  miles. 

Chicago  &  North-Western. — See  Wyoming  &  North-Western  be- 
low.— See  Pierre.  Rapid  City  &  North-Western  below. 

Chicago,  Burlington  &  Quincy. — An  officer  writes  that  con- 
tracts have  been  let  by  the  C,  B.  &  Q.  to  Guthrie  &  Co..  of  St. 
Paul,  Minn.,  for  building  its  proposed  extension  from  Frannie.  ,in 
the  northern  part  of  Big  Horn  County.  Wyo..  southeast  through 
Lovell  and  Basin  to  Wellington,  and  thence  soiith  to  Worland, 
about  85  miles.  The  work  includes  the  building  of  three  steel 
bridges  and  the  excavation  of  about  22,000  cu.  yds.  to  the  mile.  16 
per  cent,  of  which  will  be  rock.  The  maximum  grades  will  be  16 
It.  to  the  mile.     (October  13.  p.  118.) 

Chicago.  Indianapolis  &  Evansville. — A  company  has  been 
formed  in  Indiana  by  L.  Wallace,  O.  B.  Jamieson.  I.  N.  Ritchie,  S. 
M.  Smith  and  others,  of  Indianapolis,  with  a  capital  of  $325,000, 
which,  they  say,  is  for  the  purpose  of  building  a  railroad  from 
Evansvllle  to  Indianapolis  and   Indiana  Harbor,  Ind. 

Chicago.  St.  Paul.  Minneapolis  &  Omah.\. — This  company  is 
planning  to  improve  its  road  from  Le  Mars,  Iowa,  north  to  Alton. 
The  present  line,  which  is  16  miles  long,  will  be  straightened  and 
grades  reduced. 

Coal  Belt. — Surveys  have  been  completed  by  this  company, 
which  was  incorporated  in  Utah  to  build  a  railroad  from  Spanish 
Fork,  Utah,  through  Utah.  Wasatch  and  Carbon  Counties  to  the 
coal  fields,  a  distance  of  89  miles.  Construction  work  will  be  com- 
menced during  the  winter.  Contracts  have  ngt  as  yet  been  let.  The 
maximum  grade  will  be  2  per  cent,  and  the  maximum  curvature, 
10  degrees.  S.  B.  Milner  is  President,  and  F.  P.  Jacobs.  Chief 
Engineer,  Salt  Lake  City,  Utah. 

Colorado,  Oklahoma  Central  &  New  Orleans. — See  Guthrie, 
Fairview  &  Western  below. 

Darien  &  Western. — This  road  has  opened  its  extension  from 
Ludowici.  Ga.,  west  to  Weefannie,  five  miles,  for  freight  traffic. 

Dawson  Springs  &  Madison\ille. — Incorporation  has  been 
granted  a  company  under  this  name  in  Kentucky,  with  a  capital 
of  $100,000.  to  build  a  railroad  in  Hopkins  County,  Ky..  from  Daw- 
son northeast  to  Madisonville.  20  miles.  The  incorporators  in- 
clude: W.  G.  Harris.  A.  Haydon,  W.  J.  Powell  and  L.  Haydon,  all 
of  Hopkinsville.    The  offices  of  the  company  will  be  at  Madisonville. 

DEC.iTUR.  Sullivan  &  Mattoon. — This  company  has  been  organ- 
ized at  Sullivan.  111.,  with  a  capital  of  $600,000.  and  will  ask  for 
incorporation  to  build  aa  interurban  road  from  Decatur,  111.,  to 
Mattoon,  passing  through  Mount  Zion,  Dalton  City,  Bethany.  Sul- 
livan and  Coles.  At  Decatur,  connection  will  be  made  with  the 
present  interurb.^n  road  to  Springfield  and  St.  Louis,  and  with 
the  line  now  building  to  Clinton  and  at  Mattoon  with  the  road 
to  Charleston.  The  board  of  directors  includes:  J.  M.  Clokey  and 
Felix  B.  Tait.  of  Decatur;  A.  R.  Scott,  of  Bethany;  G.  B.  Spitler, 
of  Mount  Zion;  J.  H,  Uppendahl.  of  Dalton  City;  W.  A.  Steele 
and  J.  B.  Titue.  of  Sullivan;  R.  B.  Starbuck  and  E.  C.  Craig,  of 
Mattoon. 

Denver.  Northwestern  &  Pacific. — The  extension  of  this  road, 
recently  opened,  runs  from  Arrowhead.  Colo.,  west  to  Sulphur 
Springs,  a  distance  of  32.5  miles.     (Sept.  22,  p.  95.) 

DuTiuQUE.  Iowa  &  WrscoNsiN. — This  company  has  been  organ- 
ized in  Iowa  to  build  a  railroad  from  Dubuque  through  Iowa. 
Illinois  and  Wisconsin  to  points  not  yet  decided  upon.  The  direc- 
tors include:  J.  M.  McFadden,  A.  W.  Tredway.  F.  J.  Piekenbrock, 
H.  H.  Blish,  J.  E.  Hedley  and  others. 

G.^iNES^-iLLE  Midland. — An  officer  writes  that  work  will  shortly 
be  begun  on  the  extension  from  Jefferson,  in  Jackson  County,  Ga., 
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southeast  to  Athens,  in  Clark  County,  a  distance  of  18  miles.  Con- 
tracts will  probably  be  asked  for  the  work  about  Nov.  1.  (October 
13,  p.   119.) 

Gkeat  NoRTiiEiiN.— The  work  tarried  out  by  this  company  and 
su\isidiary  lines  during  the  past  year  and  at  present  under  con- 
struction includes  the  building  by  the  Dakota  &  Great  Northern, 
a  line  from  a  junction  with  the  main  line  at  York,  N.  Dak.,  to  Thorn, 
34.35  miles;  from  a  junction  with  the  main  line  at  Towner,  N.  Dak., 
to  Maxbass,  45.89  miles,  both  of  which  were  opened  for  operation 
August  1:  extension  of  line  from  Westhope,  N.  Dak.,  to  Antler, 
12.75  miles,  opened  August  25,  and  an  extension  of  line  from 
Munich  to  Sarles,  20.53  miles,  opened  October  3:  the  Washington 
&  Great  Northern  and  the  Vancouver,  Victoria  &  Eastern,  are  to- 
gether to  foim  a  line  from  the  international  boundary  at  Midway 
via  Molson  and  Oroville  to  Keremeos.  B.  C.  96  miles.  The  49  miles 
In  the  United  States  are  being  built  by  the  Washington  &  Great 
Northern,  and  the  47  miles  in  British  Columbia  by  the  V..  V.  &  E., 
which  already  has  30  miles  of  line  in  British  Columbia.  The  latter 
company  has  also  located  an  extension  from  Keremeos  to  Prince- 
ton,,40  miles,  on  which  work  will  soon  be  started. 

The  Minnesota  &  Great  Northern  has  begun  work  on  an  ex- 
tension of  its  line  from  Greenbush  to  Roseau,  Minn..  22  miles, 
which  will  be  opened  for  operation  during  the  present  year. 

The  Dakota  &  Great  Northern  is  now  building  a  line  from 
EUendale,  N.  Dak.,  west  to  Forbes,  13.4  miles,  which  will  be  com- 
pleted In  time  to  move  this  year's  crops. 

Guthrie.  F.\irview  &  Western  (K.  C,  M.  &  O.).— Persons 
said  to  be  interested  in  this  company,  which  is  building  a  line 
from  Fairview,  Okla.  T..  southeast  via  Kingfisher  to  Guthrie,  a 
distance  of  about  100  miles,  have  recently  incorporated  two  com- 
panies in  Oklahoma  Territory:  one.  under  the  name  of  the  Colo- 
rado, Oklahoma  Central  &  New  Orleans,  with  a  capital  of  $20,000,000. 
to  build  a  railroad  from  Denver,  Colo.,  south  to  Trinidad,  thence 
southeast  crossing  a  corner  of  New  Mexico,  through  Beaver,  Wood- 
ward, Day,  Dewey  and  Blaine  Counties  to  Fairview,  in  Woods 
County,  on  the  Kansas  City.  Mexico  &  Orient,  about  520  miles,  con- 
necting at  the  latter  point  with  the  Guthrie.  Fairview  &  Western. 
The  other  company,  under  the  name  of  the  Guthrie.  Shawnee  & 
Shreveport.  has  been  incorporated  with  a  capital  of  $9,000,000.  to 
build  from  the  eastern  terminus  of  the  Guthrie.  Fairview  &  Western 
at  Guthrie,  southeast  through  Logan.  Lincoln.  Oklahoma  and  Potta- 
watomie Counties,  in  Oklahoma  Territory,  and  the  Creek.  Seminole. 
Chickasha  and  Choctaw  nations,  in  Indian  Territory,  through  the 
eastern  part  of  Texas  to  Shreveport,  La.,  approximately  350  miles. 
All  of  these  new  lines,  it  is  said,  are  being  built  for  the  Kansas 
City,  Mexico  &  Orient,  and  when  completed  will  give  that  road  a 
through  connection  from  Denver  to  Shreveport.  The  incorporators 
of  the  new  roads  are:  W.  S.  McCaull,  of  Joliet,  111.:  G.  E.  Smith, 
J.  G.  Trimble,  L.  Underwood  and  G.  F.  Riehl,  of  Kansas  City:  G.  C. 
Cowles,  of  Darrow;  Don  Carlos  Smith  and  F.  L.  Williams,  of 
Guthrie.     The  headquarters  of  the  company  will  be  at  Guthrie. 

GuTHBiE,  SH.VWXEE  &  Shre\xport. — See  Guthrie.  Fairview  & 
Western  above. 


Kansas  City.  Mexico  &  Orient. — See  Guthrie.  Fairview  & 
Western   above. 

Louisville  &  Nashville. — This  company  is  reducing  the  grade 
on  its  old  line  between  Corbin  and  Saxton.  Ky..  on  the  Knoxville 
division,  and  between  Knoxville  and  Etowah,  Tenn.,  on  the  Atlantic 
division.  The  company  is  building  a  new  low  grade  line  from 
Etowah  to  Cartersville.  Ga..  where  connection  will  be  made  with 
the  Western  &  Atlantic,  over  whose  tracks  the  company  has  traclc- 
age  rights  to  Marietta.  When  these  works  are  completed  the  company 
will  have  a  good  direct  line  from  Cincinnati  to  Atlanta,  a  dis- 
tance of  about  485  miles,  with  reduced  grades  from  Corbin  to 
Atlanta. 

Missouri  Pacific. — An  officer  writes  regarding  the  proposed  ex- 
tension of  this  road  from  Atchison.  Kan.,  to  St.  Joseph,  Mo.,  that 
no  authority  for  this  work  has  yet  been  given.  The  company  has 
bought  land  in  the  city  of  St.  Joseph  for  freight  terminal  facilities, 
whicn  will  be  improved  as  required.  The  company  at  present  runs 
trains  over  the  Burlington  tracks  between  Atchison  and  St.  Joseph. 
(September  29.  p.  103.) 

Nashville  Interurban. — An  officer  writes  that  this  company 
is  considering  the  question  of  using  gasolene  as  motive  power.  The 
proposed  line  is  to  run  from  Nashville.  Tenn..  south  through  Brent- 
wood to  Franklin,  about  21  miles.  Construction  work  Is  to  begin 
early  in  November:  contracts  have  not  as  yet  been  let.  The  work 
is  very  easy,  the  maximum  grades  in  the  city  being  5  per  cent. 
and  out  of  the  city  2  per  cent.,  with  a  maximum  curvature  of  10 
deg.  outside  of  the  city.  There  will  be  one  steel  or  concrete  steel  . 
bridge  over  the  Harpeth  river  at  Franklin.  Major  E.  B.  Stahl- 
man  is  President,  and  Charles  S.  Brown.  Chief  Engineer,  Nash- 
ville, Tenn.     (September  8,  p.  79.) 

New  York  Central  &  Hudson  River. — Surveys  are  being  made  by 


this  company  in  Brewster,  N.  Y.,  for  proposed  double-track  work  on 
the  Harlem  division.  The  double  track  at  present  extends  from 
New  York  north  as  far  as  Goldens  Bridge  and  will  be  extended  to 
Brewster,  8.3  miles.  The  most  difficult  work  on  this  section  is 
between  Brewster  and  Croton  Falls,  where  several  large  cuts  will 
have  to  be  made  and  many  fills.  One  bridge  will  have  to  be  re- 
built.    The  work  will  be  completed  in  about  a  year. 

Ni:\Ai)A  &  California. — This  road,  formerly  the  Carson  &  Colo- 
rado, has  been  extended  from  Fort  Churchill  to  Hazen,  Nev.,  28  miles, 
and  has  been  made  standard  gage  from  Hazen  to  Mina.  Between  the 
latter  place  and  Keeler  the  narrow  gage  is  still  used. 

See  Railroad  Corporation  News. 

Northern  Pacific. — The  Fargo  &  Southwestern  branch  has  been 
extended  from  Edgeley,  N.  Dak.,  on  the  Dakota  division,  west  to 
Gackle,  30  miles. 

North  Yakima  Valley. — A  contract  has  been  given  by  this  com- 
pany to  Allen  &  Mathieson  for  grading  part  of  its  proposed  road 
tnrough  Naches  Pass,  in  the  Yakima  Valley.  The  company  expects 
to  have  15  miles  of  its  road  finished  this  year.  George  Donald,  of 
North  Yakima,  Wash.,  is  interested. 

Pacific  Railroad. — Incorporation  has  been  granted  a  company 
under  this  name  in  Washington  with  a  capital  of  $3,000,000  to 
build  a  railroad  from  Seattle  southwest  to  Wallula.  Wash.  The 
air  line  distance  between  these  two  places  is  200  miles.  The  new 
company  has  taken  over  the  tidewater  lauds  recently  bought  in 
the  name  of  James  T.  Woodward,  President  of  the  Hanover  Na- 
tional Bank,  New  York,  and  it  is  reported  that  the  new  road  will 
form  the  western  end  of  the  Chicago,  Milwaukee  &  St.  Paul.  H. 
R.  Williams,  formerly  General  Manager  of  the  Chicago,  Milwaukee  & 
St.  Paul,  is  President,  and  W.  L.  Darling.  Chief  Engineer.  (See  Elec- 
tions and  Appointments.) 

P.\wnee  Railro.u). — An  officer  writes  that  this  road,  which 
operates  a  line  from  Auburn,  in  Sangamon  County,  111.,  east  nine 
miles  to  Pawnee,  has  given  contracts  to  Johnston  &  Grommett 
Bros.,  of  Afton.  111.,  for  grading  and  track  work,  and  to  the  Wis- 
consin Bridge  &  Iron  Co..  of  Milwaukee,  Wis.,  for  the  steel  bridges 
for  extending  its  road  from  Pawnee  southeast,  16  miles,  to  Taylor- 
ville,  which  is  on  the  Baltimore  &  Ohio  and  the  Wabash. 

Pierre.  Rapid  City  &  North- Western  (C.  &  N.-W.). — This  com- 
pany, which  was  recently  incorporated  in  South  Dakota  to  build 
a  railroad  from  Pierre.  S.  Dak.,  west  through  Stanley  and  Lima 
Counties  to  Rapid  City,  S.  Dak.,  165  miles,  has  given  the  contract 
to  Winston  Bros.  Co.,  of  Minneapolis.     (September  29,  p.  103.) 

Redhluff  &  Fallriver. — Articles  of  incorporation  have  been 
filed  by  this  company  in  California,  with  a  capital  of  $1,000,000,  to 
build  a  railroad  from  Redbluff,  on  the  Southern  Pacific,  northeast 
via  Shingletown  to  Fallriver  mills,  about  40  miles.  The  directors 
include:  D.  L.  Miles.  E.  R.  Walbridge  and  H.  P.  Stice,  of  Redbluff; 
P.  E.  Vilas  and  A.  Thacher,  of  Shingletown;  S.  Leavett,  of  San 
Francisco;    0.   P.   Montelius.  of  Oakland,   and  others. 

Shreveport  &  Northeastern. — This  company,  recently  granted 
a  charter  in  Louisiana  to  build  a  railroad  from  Shreveport  northeast 
to  Memphis.  Tenn.,  a  distance  of  about  275  miles,  has,  it  is  said, 
completed  surveys  from  Shreveport  to  Homer,  and  obtained  nearly 
all  the  rights  of  way.  Grading  is  now  in  progress  between  Minden 
and  Homer,  and  contracts  for  track  laying  will  be  let  early  next 
year.      1  September  15,  p.   88. ) 

Southern  Pacific. — This  company  has  begun  work  on  a  branch 
from  Santa  Cruz,  Cal.,  to  Davenport,  on  the  coast,  22  miles.  The 
new  line  may  eventually  be  extended  along  the  coast  north  to  San 
Francisco,  paralleling  the  Ocean  Shore  electric  road,  which  is  now 
being  built  over  the  same  route. 

See  Nevada  &  California  above. 

Texas.  New  Mexico  k  Pacific. — An  officer  writes  that  this  com- 
pany, which  was  recently  granted  a  charter  in  Texas,  has  given 
the  general  contract  to  the  Rock  Island  Construction  Co.,  First 
National  Bank  Building,  Chicago,  and  is  making  surveys  for  its 
proposed  road.  The  line  is  to  run  from  McKinney.  in  Collin 
County,  Tex.,  west  by  northwest  through  Denton.  Decatur.  Bridge- 
port. Graham,  Belknap.  Haskell.  Rayner.  Espuela.  Emma  and  Lub- 
bock, in  Texas,  west  to  Roswell.  N.  Mex..  about  500  miles.  The 
company  will  build  a  number  of  towns  along  the  proposed  route, 
and  grading  contracts  will  be  let  as  soon  as  the  surveys  are  com- 
pleted. The  work  will  be  easy.  There  will  be  six  important  steel 
bridges.  Jesse  Shalne  is  President,  and  M.  J.  Healy.  General 
Manager,  McKinney.  Tex.     (October  13.  p.  119.) 

Ti'LSA,  Texas  &  Gulf. — Application  has  been  made  by  L.  How- 
ard Lee,  of  Oklahoma  City,  for  a  charter  for  this  company,  with  a 
capital  of  $10,000,000,  to  build  a  railroad  from  Matagorda  Bay, 
Tex.,  north  to  Oklahoma  City,  Okla.  T..  and  Tulsa.  Ind.  T.,  about 
600  miles.  The  directors  include:  M.  H.  Smythe.  Gainesville, 
Tex.;  H.  V.  Pentecost,  Guthrie:  J.  W.  Helt  and  M.  S.  Lee,  Oklahoma 
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City;  D.  D.  Merry,  Roswell,  N.  Mex.;  Warren  K.  Snyder  and  L. 
Howard  Lee.  The  promoters  say  that  financial  backing  for  the 
enterprise  has  been  secured  and  that  construction  will  soon  be 
started. 

W/U-LULA  Pacific. — This  company,  which  was  recently  granted 
a  charter  in  Washington  to  build  a  railroad  from  Wallula  to  Van- 
couver, Wash.,  it  is  said,  has  completed  surveys  for  about  115 
miles,  and  contracts  will  be  let  in  about  four  weeks.  (August  25, 
p.  63.) 

Watxesbirg  Southekx. — A  charter  has  been  granted  a  com- 
pany under  this  name  in  Pennsylvania,  with  a  capital  of  $120,000, 
to  build  a  railroad  in  Green  County,  Pa.,  from  Waynesburg  south 
to  the  state  line,  a  distance  of  12  miles.  Thomas  F.  Barrett,  of 
Pittsburg,  is  President.  The  directors  include:  E.  McSweeney,  of 
Pittsburg;  A.  I.  Cook  and  E.  Barrett,  of  Waynesburg,  and  others. 

Western  Pacitic. — This  company  has  given  a  contract  for  build- 
ing its  proposed  line  from  Oakland  north  to  Oroville,  in  Butte 
County,  Cal.,  to  H.  H.  Huston,  of  Tacoma,  Wash.  (October  13,  p.  119.) 

WiCHiT.^  Valley  R.\ileoad. — This  company,  which  was  recently 
incorporated  in  Texas  with  a  capital  of  $200,000.  by  Col.  Morgan 
Jones,  of  Taylor  County;  N.  Harding.  George  Thompson,  and  others, 
of  Fort  Worth,  and  of  which  B.  F.  Yokum  and  Edwin  Hawley,  of 
New  York,  and  Frank  Trumbull,  of  Denver,  are  directors,  will 
take  over  the  Wichita  Valley  Railway.  The  road  extends  from 
Byers  to  Seymour,  Tex.,  75  miles.  The  new  company  will  build 
an  extension  from  Seymour  southwest  through  Knox  and  Haskell 
Counties,  to  Stanford,  in  Jones  County,  about  60  miles.  The  road 
connects  with  the  Fort  Worth  &  Denver  City  (Colorado  &  South- 
ern), and  it  is  expected  that  the  C.  S.  will  soon  take  over  the  control. 

Windsor,  Essex  &  L.\ke  Shore  (Electric). — An  officer  writes 
that  this  company,  which  was  recently  granted  a  charter  in  Michi- 
gan, will  build  an  electric  railroad  from  Windsor,  Ont.,  touching 
Essex,  Kingsville,  Leamington,  Wheatley,  Tillsbury  and  Chatham, 
with  a  short  line  from  Tillsbury  to  Essex.  Construction  work  has 
been  commenced  by  the  Keystone  Construction  Co.,  of  Philadel- 
phia, which  has  the  contract;  but  no  track  has  yet  been  laid. 
Tne  maximum  grade  will  be  2  per  cent.  The  work  ipcludes  the 
building  of  one  steel  bridge.  W.  L.  Wilson,  Port  Huron,  Mich., 
is  President,  and  P.  Haseltlne,  Detroit,  Mich.,  is  Manager.  (October 
13,  p.  119.) 

Wtosiing  &  North-Westerx  (C.  &  N.-W. ). — A  contract,  it  is  re- 
ported, has  been  let  to  the  Kilpatrick  Bros.  &  Collins  Contracting 
Co.,  of  Beatrice.  Neb.,  for  building  this  road,  wHTch  is  an  extension 
of  the  Chicago  &  North-Western.  from  Casper.  Wyo.,  across  the 
Shoshone  Indian  reservation  to  Lander.     (See  Construction  Record.) 
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Alabama  Great  Solthern. — The  annual  report  for  the  year  ended 
June  30  shows  net  earnings  of  $601,325,  a  decrease  of  $23,600  as 
compared  with  last  year.  The  gross  earnings  were  $3,308,300, 
an  increase  of  $208,855.  The  net  income  was  $324,984,  an  in- 
crease of  $4,372,  leaving  a  surplus  after  dividends  of  $139,547; 
equal  to  1.8  per  cent,  earned  on  the  $7,830,000  common  stock. 

Buffalo,  Rochester  &  Pittsbukg. — See  Lake  Shore  &  Michigan 
Southern. 

Bush  Terminal. — This  New  York,  City  company  has  sold  to  P.  J. 
Lisman  &  Company,  of  New  York.  $1,500,000  5  per  cent,  gold 
bonds  of  1955.  making  $4,250,000  outstanding  of  the  total  issue 
of  $10,000,000. 

Caroli.na  Northern.— This  road,  which  has  been  in  the  hands  of 
a  receiver  for  some  time,  has  been  sold,  under  order  of  the  court, 
to  a  committee  of  bondholders,  of  which  Howard  S.  Graham,  of 
the  firm  of  Graham  &  Company,  bankers.  Philadelphia,  Is  Chair- 
man. The  consideration  is  said  to  have  been  $268,000.  (Septem- 
ber 1,  page  72.) 

Chicago  Terminal  Transfer. — Nearly  all  the  bonds  and  a  large 
amount  of  the  stock  of  this  company  have  been  acquired  by  the 
Hill  interests.  This  company  owns  84  miles  of  road  and  leases 
and  has  trackage  rights  over  17  miles  more.  There  are  $15,140,- 
000  first  mortgage  4  per  cent,  bonds  of  1947  outstandin.g-,  and  the 
capital  stock  consists  of  $17,000,000  4  per  cent,  non-cumulative 
preferred  stock  and  $13,000,000  common  stock. 

Cuba. — The  Cuban  Congress  has  passed  a  bill  authorizing  the"  pay- 
ment to  the  Cuba  Railroad  Company  of  $798,450.  The  first  in- 
stalment, amounting  to  one-third  of  this  sum,  has  already  been 
paid,  and  the  rest  will  be  paid  in  two  equal  instalments  on  De- 
cember 15  of  this  year  and  on  December  15,  1906.  The  railroad 
is  to  repay  this  loan,  without  interest,  in  instalmects  within  ten 
years,  beginning  December  15,  1906. 

Illinois  Centr.\l. — See  Tennessee  Central. 


Lake  Shore  &  Michigan  Southern. — This  company  has  arranged 
with  the  Buffalo,  Rochester  &  Pittsburg  for  trackage  rights  over 
the  B.,  R.  &  P.  from  Falls  Creek,  Pa.,  to  Clearfield,  32  miles. 
This  makes  unnecessary  the  construction  of  this  length  of  road 
on  the  Lake  Shore's  new  Franklin  and  Clearfield  road,  which  is 
being  built  to  connect  with  the  Beech  Creek  division  of  the  New 
York  Central. 

Leiik^h  Valley. — This  company  has  sold  to  Drexel  &  Company  $7,- 
000,000  collateral  trust  4  per  cent,  bonds,  which  is  part  of  an 
authorized  issue  said  to  be  $19,000,000.  These  bonds  are  to  be 
secured  by  pledge  of  the  stock  of  Coxe  Bros.  &  Company  and  of 
the  Delaware,  SusqueJianna  &  Schuylkill.     (Oct.  20,  page  128.) 

Mobile,  Jackson  &  Kansas  City. — This  company  has  sold  $4,000,000 
of  its  first  consolidated  mortgage  5  per  cent,  bonds  of  1953,  which 
is  the  total  amount  outstanding,  and  $4,000,000  first  mortgage 
5  per  cent,  bonds  of  the  Gulf  &  Chicago,  the  principal  and  interest 
of  which  are  guaranteed  by  the  M.,  J.  &  K.  C,  which  controls 
and  leases  the  road. 

Nevada  &  California. — This  company  has  taken  over  the  300  miles 
of  road  owned  and  operated  by  the  Carson  &  Colorado.  The 
Southern  Pacific  Company,  of  which  the  Nevada  &  California  is 
a  subsidiary,  owns  all  of  the  $4,380,000  capital  stock  of  the 
Carson  &  Colorado  and  also  the  $2,000,000  4  per  cent,  bonds  out- 
standing. 

Norfolk  &  Western. — On  October  25,  the  directors  declared  a  semi- 
annual dividend  of  2  per  cent,  on  the  $66,000,000  common  stock, 
thus  putting  it  on  a  4  per  cent,  basis.  Since  1903  this  stock 
has  received  3  per  cent.  The  first  dividend  was  in  1901,  when  2 
per  cent,  was  paid,  and  this  was  increased  to  2^2  per  cent,  in 
1902.  An  issue  of  $2,000,000  car  trust  certificates  was  authorized 
at  this  week's  meeting,  also. 

Pacific  Coast. — This  company  has  sold  to  Blodget,  Merritt  &  Com- 
pany $554,000  first  mortgage  5  per  cent,  bonds  of  1946,  which  is 
the  entire  amount  authorized. 

Pennsylvania. — The  Philadelphia  stock  exchange  has  listed  $100,- 
000,000  3V.  per  cent.  10-year  convertible  bonds.  (Oct.  6,  page 
112.) 

Pullman  Company. — At  the  annual  meeting  on  October  19,  the  fol- 
lowing directors  were  elected:  Marshall  Field,  0.  S.  A.  Sprague, 
Henry  C.  Hulbert,  Robert  T.  Lincoln,  Norman  B.  Ream,  Will- 
iam K.  Vanderbilt.  J.  Pierpont  Morgan,  Frederick  W.  Vander- 
bilt,  W.  Seward  Webb  and  Frank  0.   Lowden. 

The  total  revenue  for  the  year  was  $26,922,023.  The  total 
expenses  of  operation  were  $13,884,983;  depreciation  on  cars 
and  reserve  for  depreciation  on  all  the  property  of  the  com- 
pany. $2*331,476;  dividends  declared,  $5,919,982;  proportion  of 
net  earnings  of  cars  paid  to  associated  interests,  $651,010;  leav- 
ing a  net  surplus  of  $4,134,572.  The  net  assets  of  the  com- 
pany are  $96,151,946.  of  which  $74,000,000  is  represented  by 
capital  stock  and  $22,151,946  is  surplus,  the  latter  $4,134,571 
more  than  a  year  ago. 

The  number  of  passengers  carried  during  the  year  was 
14,969,219,  and  the  number  of  miles  run  by  cars  was  444,986,- 
296;  passengers  the  previous  year,  13,312,668;  car  miles,  40S,- 
234,382;  showing  an  increase  of  over  12  per  cent,  in  the  number 
of  passengers  carried,  and  over  9  per  cent,  in  the  number  of 
miles  run.  There  were  184,147  miles  of  railroads  covered  by 
contracts  for  the  operation  of  Pullman  cars. 

The  value  of  the  manufactured  product  of  the  car  works 
of  the  company  for  the  year  was  $16,512,387,  and  rentals 
amounted  to  $289,108,  a  total  of  $16,801,495,  against  $23,142,760 
for  the  previous  year.  The  average  number  of  names  on  the 
pay  rolls  at  Pullman  for  the  year  was  5,681,  and  wages  paid 
$3,667,936.  making  an  average  annual  wage  of  $S-!5.65  for  each 
person  employed.  In  all  departments  the  total  number  of  per- 
sons in  the  employ  of  the  company  was  18,801,  and  wages  paid 
during  the  year  were  $11,186,200.  The  number  of  employees 
for  the  previous  year  was  20,355,  and  the  wages  paid,  $12,570,914. 

Socthesn. — See  Tennessee  Central. 

Tennessee  Centbal. — The  Standard  Trust  Company  of  New  York. 
acting  for  the  Southern  and  the  Illinois  Central,  has  taken  a 
three-year  option  on  a  controlling  interest  in  the  stocks  and 
bonds  of  the  Tennessee  Central  and  the  Nashville  Terminal. 

United  Railwats  of  Havana, — This  company  has  acquired  the  Car- 
denas &  Jucaro,  which  is  211  miles  long,  at  a  premium  of  25 
per  cent,  on  each  share,  payable  half  in  bonds  and  half  in  stock 
of  the  United  Railways  at  par  value. 

Western  Pacific. — A  meeting  of  the  stockholders  has  been  called 
for  November  9  to  authorize  an  issue  of  $25,000,000  second  mort- 
gage bonds.  Fifty  millions  of  first  mortgage  bonds  have  been 
already  issued  and  it  is  not  expected  that  this  new  amount  will 
be  Issued  for  some  time,  and  perhaps  not  at  all. 
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NOTES. 

Eight  suits  have  been  filed  against  the  Pere  Marquette  at  Cleve- 
land for  failure  to  comply  with  the  safety  appliance  law. 

The  Grand  Trunk  Pacific  offers  a  prize  of  $250  for  the  best  name 
for  its  Pacific  Coast  terminal.  It  is  understood  that  an  Indian  name 
will  be  preferred. 

It  is  announced  in  the  west  that  grain  rates,  both  to  the  Atlan- 
tic seaboard  and  to  the  Gulf  of  Mexico,  are  to  be  advanced  January 
1  about  2  cents  per  100  lbs. 

According  to  western  newspapers,  the  Lake  Shore  &  Michigan 
Southern  hae  paid  about  $50,000  for  losses  of  baggage  in  the  wreck 
at  Mentor.  To  one  woman,  bound  for  Europe,  who  had  nine  trunks, 
the  sum  of  $7,000  was  paid. 

On  the  Gulf,  Colorado  &  Santa  l''e  a  man  connected  with  the 
company's  floral  department  is  putting  palms  and  other  plants  in 
the  city  ticket  offices  at  Galveston,  Houston,  Dallas,  Fort  Worth  and 
other  places.  The  Topeka  State  Journal,  publishing  this  item,  asks. 
Why  not  try  the  plan  at  all  offices? 

Following  the  Interstate  Commerce  Commission's  investigation 
at  Louisville,  last  July,  indictments  have  been  returned  by  the  grand 
jury  of  the  District  Court  for  the  Western  District  of  Kentucky 
against  Sebastian  Zorn  and  Thomas  G.  Williams,  members  of  the 
firm  of  Zorn  &  Company,  grain  dealers,  and  against  Jesse  A.  Bush- 
field,  an  employee  of  said  firm,  for  obtaining,  by  a  fraudulent  device, 
rebates  on  grain  from  Louisville  to  points  in  the  southeast.  The 
Louisville  &  Nashville,  the  Southern  and  the  Illinois  Central  publish 
tariffs  whereby  the  rates  for  grain  from  Louisville  to  the  southeast 
are  made  to  depend  upon  the  origin  of  the  traffiic.  Evidence  of 
origin  is  contained  in  the  expense  bills,  that  is,  receipts  given  by 
the  carriers  for  transportation  charges  paid  from  the  originating 
points  to  Louisville.  These  are  presented  by  shippers  to  the  South- 
eastern Mississippi  Valley  Association,  which  acts  as  joint  agent  of 
carriers  operating  in  territory  south  of  the  Ohio  river.  If  the  asso- 
ciation ascertains  upon  Inspection  that  the  expense  bills  are  genuine 
it  makes  certificates  to  that  effect  and  specifies  the  reductions  in 
rates  to  which  the  holders  of  the  expense  bills  are  entitled.  Armed 
with  these  certificates  the  shippers  then  go  to  the  offices  of  the  lines 
which  run  from  Louisville  to  the  southeast  and  obtain  the  reduc- 
tions referred  to.  Apparently  Zorn  &  Co.  became  short  of  genuine 
expense  bills  in  the  months  of  August  and  September,  1904.  At  any 
rate,  for  the  purpose  of  procuring  3  cents  per  100  lbs.  reduction  in 
rates  from  Louisville  to  the  southeast  during  those  two  months,  it 
used  more  than  100  expense  bills  which  were  duplicates  and  tripli- 
cates of  expense  bills  formerly  used  for  the  same  purpose.  Whether 
or  not  the  carriers,  by  publishing  rates  and  .regulations  as  aforesaid, 
are  violating  the  provisions  of  the  act  to  regulate  commerce  is  a 
question  now  before  the  Commission  for  determination. 

Disastrous  Wreck   Near   Kansas  City. 

A  westbound  express  train  of  the  Atchinson,  Topeka  &  Santa  Fe 
was  derailed  in  a  cut  a  few  miles  east  of  Kansas  City,  Mo.,  on  Mon- 
day last,  and  two  express  ears  and  three  passenger  cars  ran  against 
the  rocky  sides  of  the  cut  and  were  badly  wrecked.  Ten  passengers 
and  three  employees  were  killed  and  about  30  persons  were  injured. 
The  train  was  running  about  35  miles  an  hour,  and  it  is  said  that  the 
derailment  was  due  to  a  loose  rail.  The  car  next  to  the  engine  was 
forced  against  the  wall  almost  immediately  after  leaving  the  track, 
and  this  made  such  an  impassable  barrier  as  to  completely  wreck 
the  cars  next  following.  Five  sleeping  cars  and  the  dining  car  at 
the  rear  of  the  train  were  not  derailed.  The  engine  and  tender  ap- 
pear to  have  passed  nearly  or  quite  over  the  loose  rail,  before  they 
were  dislodged,  and  the  engineman  and  fireman,  with  their  emer- 
gency equipment,  got  the  engine  back  on  to  the  track  in  20  minutes. 
It  was  then  run  to  the  next  station  for  help. 

The  Revolution   in   Russia. 

The  strike  of  railroad  employees  in  Russia,  briefly  noted  last 
week,  proved  to  be  but  the  beginning  of  what  now  seems  to  be  a 
revolution;  an  almost  bloodless  revolution  of  the  Empire.  The  strike 
of  railroad  men,  whicn  spread  to  the  important  railroads  throughout 
the  most  thickly  settled  regions  of  the  Empire,  was  followed  by 
strikes  in  many  large  manufactories,  and  disorder  became  general 
and  widespread,  furious  rioting  being  reported  in  the  large  cities. 
But  on  Monday  the  Czar  issued  a  proclamation  granting  substantial 
liberties  to  all  of  the  people,  and  the  violence  and  agitation  sub- 
sided. The  reports  are  not  at  this  writing  full  and  clear,  but  there 
seeiDs  little  doubt  that  the  discontent  of  the  people  has  been  ap- 


peased, and  that  peace  will  soon  reign.  Many  strikers  returned  to 
work.  The  Czar  grants  freedom  of  conscience,  of  speech  and  of  as- 
sociation; practically  universal  suffrage  and  a  constitutional  govern- 
ment, including  the  right  of  habeas  corpus. 

IVIr.  Bacon's  Convention. 

The  "Interstate  Commerce  Law  Convention,"  held  at  Chicago  last 
week,  produced  a  sharp  division  between  interests  which  desire  radi- 
cal rate  regulation  by  Congress  and  those  which  are  more  moderate, 
or  which  believe  that  there  should  be  little  modification  of  present 
laws.  Mr.  E.  P.  Bacon,  who  appears  to  have  controlled  the  original 
convention,  saw  to  it  that  no  one  should  be  admitted  to  that  body 
who  did  not  unequivocally  indorse  the  demand  made  by  President 
Roosevelt  last  winter  for  the  granting  of  specific  rate-making  powers 
to  the  Interstate  Commerce  Commission;  and,  accordingly,  his  con- 
vention was  nothing  more  than  a  ratification  meeting.  But  a  large 
body  of  shippers  who  did  not  approve  of  this  arbitrary  action  de- 
manded admission  to  the  convention  with  the  right  of  free  discus- 
sion; and,  this  being  refused,  they  held  another  convention  in  another 
hall.  Mr.  D.  M.  Parry,  President  of  the  National  Association  of 
Manufacturers,  was  the  principal  figure  in  the  "rump"  convention, 
and  in  an  address  called  for  fair  treatment  to  all  interests,  including 
the  railroads,  declaring  that  the  power  to  make  rates  should  continue 
where  it  is,  thereby  subserving  the  best  interests  of  the  country. 
"The  right  of  communities  to  enjoy  the  advantages  of  population, 
wealth  and  geographical  location  will  then  be  respected,  the  less  de- 
veloped sections  will  not  be  at  the  mercy  of  the  more  powerful  sec- 
tions, and  rates  will,  on  the  whole,  gradually  decline,  while  the 
services  rendered  by  the  carriers  will  develop  in  efficiency." 

A  Chicago  newspaper  got  up  a  story  to  the  effect  that  an  agent 
of  the  Bureau  of  Corporations,  from  Washington,  had  come  to  Chi- 
cago to  find  out  whether  delegates  to  the  convention  were  unduly 
controlled  by  the  railroad  companies,  the  implication  being  that  the 
railroads  had  used  unfair  means  to  influence  the  casting  of  votes 
by  the  members,  or  to  pack  the  convention  with  men  favorable  to  the 
railroau  interests;  but  this  story  was  soon  demolished  by  a  statement 
from  the  Washington  office. 

Some  Eastern  men  who  have  investigated  the  matter  allege  that 
the  Bacon  Convention  did  not  consist  of  shippers  but  of  "unemployed 
politicians." 

The  charge  is  also  being  made  that  lists  purporting  to  contain 
the  -names  of  organizations  represented  by  Mr.  Bacon  and  filed  by 
him  before  Congressional  committees  were  made  up  in  large  measure 
of  organizations  which  had  not  authorized  the  use  of  their  names. 
The  anti-Bacon  convention  is  said  to  have  contained  about  460  per- 
sons, as  against  some  200  in  the  Bacon  gathering. 

Seventy-Four    Hours,   Oakland   to    Jersey   City. 

On  Monday,  Tuesday  and  Wednesday  of  last  week  a  special 
train  carrying  a  party  just  arrived  from  Japan,  including  Mr.  E.  H. 
Harriman,  Miss  Alice  Roosevelt,  daughter  of  the  President,  and 
other  persons  returning  from  the  Oriental  excursion  of  the  Secretary 
of  War,  was  run  from  Oakland,  Cal.,  to  Chicago,  in  50  hrs.  44  min., 
equal  to  44.9  miles  an  hour.  The  route  was  over  the  Southern 
Pacific,  the  Union  Pacific  and  the  Chicago  &  North-Western.  The 
train  arrived  in  Chicago  at  8:05  p.  m.  on  October  25,  and  was  at  once 
taken,  by  way  of  the  Belt  Line,  to  the  Lake  Shore  &  Michigan 
Southern  at  Forty-third  street,  whence  it  started  east  at  9:07  p.  m. 
The  train  made  the  run  from  Oakland  to  Omaha  in  39  hrs.  54  min.. 
including  stops.  The  distance  traversed  was  1,787  miles,  which 
makes  the  average  speed  44.8  miles  an  hour.  The  run  from  Omaha' 
to  Chicago,  4921/;  miles,  was  made  in  10  hrs.  50  min.,  equal  to  45.5 
miles  per  hour.  The  train  arrived  in  Jersey  City  by  the  Erie  road 
at  7:45  on  Thursday,  the  26th,  21  hrs.  38  min.  from  Chicago,  and 
74  hrs.  24  min.  from  San  Francisco.  These  times  are  taken  from 
different  reports,  which  do  not  exactly  agree,  but  which  evidently 
are  nearly  correct. 

United  States  Steel. 

The  net  earnings  of  the  United  States  Steel  Corporation  for  the 
three  months  ended  September  30  were  $31,240,582.  This  sum  is  an 
increase  of  $12,466,650,  as  compared  with  the  figures  for  the  same 
period  last  year,  but  it  is  $1,182,373  less  than  the  figures  in  1903. 
The  net  earnings  for  the  quarter  ended  June  30,  1905,  were 
$30,305,116,  and  for  the  previous  quarter,  $23,025,896.  The  unfilled  or- 
ders on  hand  on  September  30  amounted  to  5,865,377  tons,  which  is 
267,817  tons  greater  than  the  unfilled  orders  on  hand,  March  31,  the 
previous  high  record.  From  the  total  net  earnings  of  the  quarter 
ended  September  30,  appropriations  aggregating  $7,326,088  were  de- 
ducted for  sinking  funds  on  bonds  of  subsidiary  companies,  deprecia- 
tion, reserve  and  improvement  funds.    Further  deductions  were:  $5,- 
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745,696  interest  on  bonds,  $1,191,266  for  U.  S.  «.  sinking  fund  and 
$6,304,919  for  the  regular  quarterly  dividend  of  l''-i  per  cent,  on  the 
preferred  stock.  An  appropriation  of  $4,000,000  for  already  author- 
ized expenditures  made  and  to  be  made  for  acquiring  additional  prop- 
erty, for  construction  and  the  discharge  of  capital  obligations,  and 
$2,500,000  for  contemplated  appropriations  and  expenditures  were 
also  deducted,  leaving  a  net  surplus  for  the  quarter  of  $4,172,613. 

Atlantic  Coast  Line  Fruit  Traffic. 
Press  despatches  say  that  the  Atlantic  Coast  Line  has  renewed 
for  another  year  the  contract  with  the  Armour  Car  Line  by  which 
1,800  refrigerator  cars  are  to  be  available  for  the  Carolina  fruit  traf- 
fic next  year.  It  is  said  that  no  other  company  was  able  to  furnish 
more  than  one-fourth  the  number  of  cars  required  by  the  railroad 
company.  In  his  statement  before  the  Interstate  Commerce  Com- 
mission last  month  Mr.  Emerson.  Traffic  Manager  of  the  Atlantic 
Coast  Line,  said  that  of  the  fruit  carried  over  his  line  this  year 
60,030  crates  went  by  express,  43,882  crates  in  ventilated  freight  cars 
and  458,727  in  refrigerator  cars.  Mr.  Emerson  said  that  the  first 
shipments  of  fruits  to  the  north  by  rail  from  the  Carolinas  were  made 
about  1S77.  The  refrigerators  were  large  boxes'  on  wheels  which  , 
could  be  quickly  transferred  to  steamers  at  Portsmouth,  Va.  About 
1879  or  1880  certain  Charleston  shippers  secured  six  or  eight  freight 
cars  from  the  Seaboard  Air  Line  and  fitted  them  with  ice  boxes  at 
their  own  expense.  The  Present  extensive  strawberry  business  was 
begun  about  1890  on  the  line  between  Goldsboro,  N.  C,  and  Wilming- 
ton. The  California  Fruit  Transportation  Company  furnished  the 
first  refrigerator  cars:  and  up  to  1894  the  charge  for  refrigeration 
was  64  cents  a  crate.  In  1898  this  was  reduced  to  33  cents  (to 
New  York).  In  1899  the  East  Carolina  Truck  &  Fruit  Growers'  Asso- 
ciation became  dissatisfied  with  the  refrigerator  service  and  asked 
for  bids  from  other  car  lines.  The  Armour  lines  made  the  lowest. 
and  at  the  fruit  growers'  request  the  railroad  made  a  contract  with 
Armour.  Under  this  contract  the  price  of  refrigeration  was  reduced 
to  21',2  cents.  The  railroad  company  at  all  times  offers  rates  for 
perishable  freight  in  ventilated  cars  which  are  owned  by  the  road. 

Locomotive   Tests   at    Purdue    University. 

The  experimental  locomotive  of  Purdue  University.  Schenectady 
No.  2,  which  has  recently  served  in  an  important  study  designed  to 
determine  the  value  of  very  high  steam  pressures,  is  to  be  sent  to 
the  Schenectady  works  of  the  American  Locomotive  Company  early 
in  November  to  be  fitted  with  a  Cole  superheater.  It  is  expected  that 
the  locomotive  will  be  returned  with  its  new  equipment  early  in 
.January.  During  the  absence  of  Schenectady  No.  2  from  the  testing 
plant,  a  New  York  Central  Atlantic  (4-4-2)  type  locomotive  is  to  be 
Installed  upon  the  plant  for  use  under  the  direction  of  the  Master 
Mechanics'  Committee  on  Front-Ends.  It  is  the  purpose  of  this  com-, 
mittee  to  repeat  upon  an  engine  of  large  size  the  experiments  made 
under  the  patronage  of  the  Amei-icaii  Enyineer  and  Railroad  Journal 
on  Schenectady  No.  2,  for  the  purpose  of  determining  the  constants 
in  such  equations  as  may  be  necessary  to  the  logical  design  of  all 
portions  of  the  front-end  mechanism.  The  Master  Mechanics'  Com- 
mittee having  the  matter  in  charge  consists  of  Mr.  H.  H.  Vaughan. 
Superintendent  of  Motive  Power.  Canadian  Pacific  Railway,  Chair- 
man; Mr.  F.  H.  Clark.  General  Superintendent  of  Motive  Power.  C.  B. 
&  Q.  R.  R.:  Mr.  Robert  Quayle,  Superintendent  of  Motive  Power  and 
Machinery,  C.  &  N.-W.  Railway;  Mr.  A.  W.  Gibbs.  General  Superin- 
tendent of  Motive  Power,  Pennsylvania  Railroad:  Prof.  W.  F.  M. 
Goss,  Purdue  University;  Mr.  G.  M.  Basford.  American  Locomotive 
Company. 

Cars  for  the  Philadel.ohia  &   Western. 

The  Philadelphia  &  Western,  which  is  a  third-rail  electric  line, 
is  having  some  fine  cars  built  by  the  St.  Louis  Car  Company,  St. 
Louis,  Mo.  They  are  to  be  40  ft.  long  over  the  body,  49  ft.  10  in. 
over  the  vestibules,  and  51  ft.  4  in.  over  all.  The  height  from  top  of 
rail  to  top  of  roof  will  be  13  ft.  4  in.  The  underframe  consists  of  5 
In.  X  8  in.  yellow  pine  side  sills,  with  6  in.  channels  and  fillers,  iiu 
in.  X  6  in.  yellow  pine  intermediate  sills,  and  center  sills  of  6  in.  I- 
beams  with  fillers.  The  intermediate  and  center  sills  extend  the  full 
length  of  the  car  from  bumper  to  bumper,  the  platform  being  the 
straight  type.  There  are  upper  and  lower  truss  rods  and  5  in.  I- 
beam  needle  beams.  The  bolsters  are  formed  of  10  in.  plates,  the  end 
sills  are  6  in.  x  8  in.  oak.  and  the  flooring  is  double.  There  will  be 
six  double  windows  and  one  single  window  on  each  side,  with  upper 
and  lower  sash  of  plate  glass.  The  lower  sash  will  be  equipped 
with  balancers  for  raising  and  lowering,  and  the  upper  sash  will 
be  stationary.  The  latter  will  be  ornamented  with  a  neat  fine  line  of 
gold.  The  half-elliptic  ventilators  will  be  of  ornamental  glass  and 
will  open  on  ratchets. 

The  interior  finish  will  be  mahogany  with  marquetry  inlav  lines. 
The  ceiling  will  be  semi-empire.  There  will  be  12  reversible  seats  on 
each  side  and  four  corner  seats.  Continuous  basket  racks  will  be 
placed  on  each  side.  The  end  doors  are  double-sliding,  and  the  vesti- 
bule doors  single-sliding  on  each  side,  with  trap-doors  over  steps. 
The  steps  will  have  sheet-iron  sides  and  wooden  treads,  and  the 
lower  step  will  fold  to  clear  the  third  rail.     In  each  vestibule  will 


be  a  double-acting  swinging  door,  which  will  form  the  motorman's 
cab,  and  which  can  be  folded  back  to  enclose  the  controller,  brakes, 
switch  box,  etc.,  and  clear  the  vestibule  for  passengers  and  steps. 
The  vestibule  ends  will  have  a  single  drop  sash  on  each  side  and 
there  will  be  a  drop  sash  in  the  center  of  the  door. 

The  bodies  will  be  mounted  on  St.  Louis  Car  Co.'s  60-1  standard- 
gage  trucks,  having  a  6  ft.  S  in.  wheel  base,  and  equipped  for  third- 
rail  operation.  They  have  a  composite  steel  and  wrought  iron  frame, 
34  in.  wheels  and  4^4  in-  x  8  in.  journals.  The  cars  will  have  the  car 
company's  arc  headlight,  sand  boxes  and  vertical  wheel  brakes,  will 
be  equipped  with  Tomlinson  couplers,  and  will  have  a  pilot  on  each 
end. 

A  New  Device  for  Filing  Hand  Saws  by  Hand. 

The  accompanying  illustration  shows  a  new  device  made  by 
the  New  Britain  Machine  Company,  New  Britain,  Conn.,  for  the 
hand  filing  of  band  saws.  It  consists  of  a  specially  designed  auto- 
matically-closing vise  and  of  a  roller  guide  which  is  attached  to 
the  end  of  the  file.  It  is  claimed  by  many  that  a  band  saw  properly 
hand-filed  cuts  better  than  a  machine-filed  saw.  Hand  filing  is  an 
art  that  can  only  be  acquired  by  constant  practice  and  long  experi- 
ence. The  greatest  difficulty  in  hand  filing  is  to  give  to  all  the  teeth 
the  same  shape  and  to  hold  the  file  in  a  vertical  position.  The  New 
Britain  band  saw  filer  obviates  the  above  difficulty  inasmuch  as  the 
file  is  guided  mechanically  in  the  horizontal  direction  and  is  also 
prevented  from  turning  by  means  of  the  roller  guide  which  is  at- 
tached to  the  end  of  the  file.  The  file,  by  means  of  this  guide,  can 
be  set  to  any  angle,  and  thus  the  contour  of  the  saw  teeth  can 
be  maintained  uniform  throughout  the  saw.  The  vise  is  fitted  with 
a  spring  which  regulates  the  pressure  of  its  jaws  on  the  saw.  When 
filing,  the  tension  of  the  jaws  on  the  saw  is  ample  to  hold  it  firmly 
and  to  prevent  it  from  chattering,  and  yet  it  allows  the  saw  to 
feed  along  by  a  slight  pressure  of  the  file  from  left  to  right,  as  a 
pressure  in  this  direction  tends  to  release  the  jaws  enough  to  allow 
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the  saw  to  slip,  and  when  the  pressure  is  removed  the  saw  is  firmly 
held,  as  above  noted.  This  free  feeding  feature  is  regulated  by 
a  stop  pin  at  the  right  of  the  fixed  jaw  which  prevents  the  over- 
running of  the  file  when  sharpening  or  feeding.  By  moving  the 
lever  shown  at  the  right  of  the  vise  the  saw  can  be  easily  released 
when  desired. 

Record   Discipline  on  the   New   Haven. 

The  New  York.  New  Haven  &  Hartford  has  posted  notices  of 
the  results  of  the  Brown  system  for  the  month  of  September.  The 
amount  of  money  saved  to  the  men  as  compared  wltn  suspensions 
was  about  $7,000.  The  saving  by  classes  of  employees,  with  other 
statistics,  is  as  follows: 

Engineers,  four  discharged,  48  suspended,  455  demerits,  no 
merits,  amount  saved,  $1,706:  firemen,  two  discharged,  none  suspend- 
ed. 1,265  demerits,  10  merits,  amount  saved  $236:  conductors,  four  dis- 
charged, none  suspended,  485  demerits,  10  merits,  amount  saved  $1,- 
523;  trainmen,  21  discharged,  1  suspension,  696  demerits,  no  merits, 
amount  saved  $1,460;  yardmen,  nine  discharged,  none  suspended,  669 
demerits,  no  merits,  amount  saved  $1,553:  operators,  10  discharged, 
none  suspended.  310  demerits,  no  merits,  amount  saved  $514. 

Opportunities  Abroad. 

Consul-General  Guenther.  at  Frankfort,  reports  the  following 
foreign  trade  opportunities,  prepared  from  German  sources: 

Austria  and  Bohemia. — The  Imperial  Railway  Department  at 
Vienna  is  a.sking  bids  for  the  construction  of  two  bridges  near  St. 
Poelten:  $3  000.000  is  to  be  spent  for  improving  the  Elbe  River  and 
$3,125,000  to  make  the  river  Moldau  navigable  up  to  the  city  of 
Prague.  Germany. — The  city  of  Bremen  has  granted  $323,000  for 
improving  its  harbor  works  and  railroads.  The  city  of  Hamburg 
has  granted  over  $1,424,000  to  the  Vulcan  Shipbuilding  Company,  of 
Stettin,  which   is   about  to   establish   extensive  works   at  Hamburg. 
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Peru. — A  10,OeO-ton  dock  crane  is  to  be  built  at  Callao;  the  Peruvian 
Government  will  pay  6  per  cent,  annual  interest  on  the  capital  in- 
vested in  this  enterprise.  The  Peruvian  Corporation,  a  financial  com- 
pany with  headquarters  in  London,  projects  the  construction  of  a 
railroad  75  miles  long  from  Oroya  to  Huancaye;  also  a  line  from 
Cuzco  to  Sicuani,  90  miles  long,  and  other  railroads  to  important 
mining  districts  in  Peru.  Various  tramway  lines  are  also  to  be 
changed  from  horse  to  electric  traction,  and  a  new  electric  tramway 
line  is  projected  to  run  between  Chorillos  and  Lima.  Russia. — The 
ministry  of  pdblic  communications  is  planning  extensive  river  im- 
provements to  promote  navigation  on  the  west  Siberian  waterways, 
which  are  to  act  as  feeders  to  existing  and  projected  railroads.  The 
cost  of  this  work  will  be  about  $10,000,000. 

Russia's  Railroad  to  Persia. 
Russia  has  extended  its  brancli  of  the  Trans-caucasian  Railroad 
(from  the  Black  Sea  to  the  Caspian  at  Baku)  down  the  river  Araxes 
to  the  Persian  border  at  Nakhitshevan.  This  branch  was  opened 
from  Tiflis  southwest  over  the  mountains  to  Alexandropol  in  1899; 
further  in  the  same  direction  to  Kars,  near  the  Turkish  border,  and 
thence  southeast,  at  right  angles  with  the  Tiflis-Kars  section,  to 
Erivan,  due  north  of  Mt.  Ararat,  in  1902;  and  only  recently  to  the 
present  terminus,  which  is  some  175  miles  west  of  the  Caspian, 
and  100  miles  northwest  of  the  Persian  city  Tabriz,  but  separated 
from  it  by  a  range  of  mountains.  The  Russian  newspapers  hope  for 
an  increased  trade  with  Persia  by  reason  of  this  extension,  hut  the 
country  is  not  easily  penetrable  for  lack  of  roads;  and  it  Is  the 
country  of  the  Kurds,  who  have  been  demonstrating  their  charac- 
ter recently  at  Baku.  The  railroad,  however,  should  make  Russia 
irresistible  on  the  adjacent  borders  of  Turkey  and  Persia.  The 
present  terminus  is  about  2.800  miles  by  rail  from  St.  Petersburg 
and  2,400  from  Moscow. 

The  Joy  Automatic   Hose  Coupler. 

The  Joy  automatic  hose  coupler  is  illustrated  herewith.  It  is 
made  in  two  parts,  without  springs,  and  is  said  to  be  thoroughly 
tight.    The  union  is  formed  by  a  cam  on  the  male  end  which  carries 
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offset  lugs.  This  end  is  inserted  and  given  a  quarter  turn,  which 
drives  the  lugs  home.  The  cam  compresses  the  washer  longitudi- 
nally, causing  lateral  expansion  which  insures  the  tightness  of  the 
joint,  the  tightness  increasing  with  the  pressure.  The  washer  is  held 
in  place  on  the  male  end  by  a  hexagonal  nut  and  therefore  cannot  be 
lost.  When  worn  out  it  is  quickly  replaced  by  removing  the  nut. 
Long  life  and  ability  to  withstand  hard  service  are  special  claims 
made  for  this  coupler.  Other  claims  are  that  it  saves  time  by  the 
ease  and  quickness  with  which  it  can  be  coupled  and  uncoupled; 
that  it  can  be  handled  almost  as  readily  in  the  dark  as  in  the  light; 
and  that  it  works  with  precision  at  highest  pressure.  It  is  made 
either  for  hose  connections  on  each  end  or  for  hose  connection  on 
one  end  and  pipe  connection  on  the  other.  It  is  made  and  sold  by 
the  National  Pipe  &  Hose  Coupler  Co.,  Detroit,  Mich. 

Paris  Subway. 
The  Journal  of  the  German  Railroad  Union  for  August  5  con- 
tains some  Interesting  figures  and  information  regarding  the  Metro- 
politan Underground  Railway  of  Paris.  It  was  begun  in  1900,  dur- 
ing which  year  only  three  miles  were  in  operation.  Last  year  it 
worked  15%  miles.  At  the  outset,  both  the  engineering  and  finan- 
cial difficulties  in  Paris  seemed  insuperable.  The  corporation  was 
obliged  by  its  charter  to  equip  its  first  line  out  of  the  proceeds  of 
its  sale  of  stock,  and  was  allowed  to  issue  bonds  only  when  an  in- 
come fi.xed  by  law  was  reached.  In  this  way  15  millions  of  dol- 
lars obtained  from  the  sale  of  stock  were  first  invested  before  bonds 
were  Issued.  Both  the  engineering  and  financial  difficulties  have 
been  overcome  in  a  brilliant  way.  In  1900  the  net  income  amounted 
to  $270,000,  and  in  1904  to  $1,050,000.  In  1903  a  shocking  accident 
in  the  tunnel,  by  which  80  people  were  killed,  lowered  the  amount 
of  travel  on  the  subway  and  reduced  the  income.  Since  then,  how- 
ever, it  has  regained  its  former  popularity.  The  gross  income  has 
increased  from  $540,000  in  1-900,  to  $2,150,000  in  1902,  and  to  $4,090,- 
000  in  1904.  The  amount  of  taxes  payable  to  the  city  of  Paris  is 
considerable  compared   with  our  American   standards.     Every   first 


class  ticket  is  taxed  two  cents,  and  every  second  class  ticket  one 
cent.  The  result  in  1904  shows  a  payment  of  taxes  to  the  city  of 
Paris  amounting  to  over  $1,300,000.  The  railroad  is  now  about  to 
issue  bonds,  the  proceeds  of  which  are  to  go  to  extending  the  lines. 
The  concession  extends  to  1925.  The  tunnels  and  roadbed  were  built 
at  the  expense  of  the  city;  the  power  equipment,  stations  and  cars 
at  the  expense  of  the  corporation. 

Manufacturing  and  Business. 
The  Goodwin  Car  Co.,  New  York  City,  has  moved  its  office  from 
96  Fifth  avenue  to  the  Whitehall  Building,  17  Battery  Place. 

Mr.  J.  H.  Regan,  formerly  Chief  Clerk  to  the  Second  Vice- 
President  of  the  Pressed  Steel  Car  Company,  has  been  elected  Assist- 
ant Secretary  of  the  company. 

Frank  B.  Gilbreth,  of  New  York,  has  taken  a  contract  to  dig 
for  the  Union  Sulphur  Company  a  barge  canal  from  Sulphur,  La., 
to  the  Gulf  of  Mexico,  a  distance  of  16  miles. 

The  Harvey  friction  draft  spring,  which  is  controlled  by  The 
Frost  Railway  Supply  Company,  Detroit,  Mich.,  has  been  specified 
on  60  passenger  coaches  which  are  now  being  made  for  the  Chicago, 
Milwaukee  &  St.  Paul.  This  spring  is  now  used  on  45  different 
railroads  In  the  United  States,  Canada,  Mexico  and  Cuba. 

The  Helwig  Mfg.  Co.,  St.  Paul,  Minn.,  has  recently  added  an- 
other size  to  its  line  of  pneumatic  staybolt  clippers.  The  new  size 
cuts  staybolts  up  to  IV:!  in.  in  diameter,  and  is  similar  in  design 
to  the  smaller  clippers  whicli  are  fitted  with  small  inserted  knives 
which  when  worn  out  are  readily  replaced  with  but  little  cost. 

The  report  of  the  Chicago  Pneumatic  Tool  Co.  for  the  three 
months  ending  Sept.  30,  1905,  shows  net  earnings  of  $241,791.45. 
The  fixed  charges  and  quarterly  dividend  of  $61,137.83  reduced  this 
amount  $134,876.12,  leaving  $106,915.33  to  be  applied  to  the  surplus 
fund  for  the  quarter.  The  company  now  has  a  surplus  of  $483,- 
813.50,  an  increase  of  $229,782.78  for  the  fir.st  nine  months  of  the 
current  year.  Business  conditions  seem  to  indicate  a  continuance 
•  of  the  prosperity  which  has  produced  this  excellent  showing. 

The  North  Carolina  Granite  Corporation,  Mt.  Airy,  N.  C,  is 
installing  a  Sullivan  Corliss,  two-stage  air  compressor  for  driving 
the  Sullivan  drills  and  other  compressed  air  appliances,  used  at  its 
quarries.  This  compressor  has  a  capacity  of  2,000  cu.  ft.  of  free  air 
per  minute,  at  78  revolutions,  and  is  a  good  example  of  modern 
practice  in  air  compression,  as  regards  fuel  economy  and  air  effi- 
ciency. The  air  cylinders  are  connected  to  a  Sullivan  Corliss,  cross- 
compound,  condensing  steam  engine,  especially  designed  and  propor- 
tioned for  this  purpose.  The  air  inlet  valves  are  of  the  Corliss  type, 
operated  by  independent  eccentrics,  and  the  discharge  valves  on 
both  cylinders  are  of  the  automatic  poppet  type,  moving  in  a  direc- 
tion parallel  with  the  piston  rod,  with  removable  seats  located  in 
the  cylinder  heads.  The  devices  for  cooling  the  air  during  com- 
pression are  unusually  efficient.  A  similar  machine  is  installed 
at  the  works  of  the  Southern  States  Portland  Cement  Co.,  Rock- 
mart,  Ga.,  and  has  given  very  efficient  service  during  the  two  years 
that  it  has  been  in  operation. 

Iron  and  Steel. 

The  steel  rail  mills  of  Canada — the  Dominion  Iron  &  Steel  Co. 
and  the  works  at  Sault  Ste.  Marie — are  now  able  to  make  400,000 
tons  of  rails  yearly,  which  is  believed  to  be  far  beyond  any  possible 
Canadian  demand  during  the  present  year.  The  discussion  concern- 
ing changes  in  the  import  tariff  and  in  the  bounties  has  not  as 
yet  produced  any  result,  and  it  is  believed  that  there  will  be  no 
change  as  long  as  the  present  administration  is  in  power.  Bounties 
will  be  paid  by  the  government  only  about  a  year  longer.  Since 
1898  the  bounties  paid  have  amounted  to  $5,204,000.  For  the  ex- 
treme v.estern  part  of  the  Grand  Trunk  Pacific  rails  may  be  brought 
from  England  or  from  the  United  States,  by  reason  of  the  high  cost 
of  transportation  from  Eastern  Canada.  English  makers,  being  fav- 
ored by  the  preference  duty,  have  to  pay  duty  of  only  $5.23  a  ton; 
rails  from  the  United  States  pay  $7. 

The   Rail   Joint   Company. 

Under  this  name  the  Continuous  Rail  Joint  Company  of  America, 
the  Weber  Railway  Joint  Manufacturing  Company  and  the  Inde- 
pendent Railway  Supply  Company  have  been  consolidated  with  a 
capital  stock  of  $1,500,000.  of  which  two-thirds  is  common  stock  and 
one-third  preferred.  The  President  of  the  new  company  is  Frederick 
T.  Fearey;  Vice-Presidents,  Lawrence  F.  Braine  and  Percy  Holbrook; 
Treasurer,  Fernando  C.  Runyon;  and  Secretary,  Benjamin  Wolhaup- 
ter.  Messrs.  Fearey,  Braine  and  Runyon  were  officers  in  the  Con- 
tinuous Rail  Joint  Company,  Mr.  Holbrook  was  General  Manager  of 
the  Weber  Company,  and  ]Mr.  Wolhaupter  was  Manager  of  the  Inde- 
pendent Railway  Supply  Company.  The  new  company  expects  to  ma- 
terially reduce  the  cost  of  manufacture  and  distribution,  and  it  is 
proposed  to  consolidate  plants  to  some  extent. 
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MEETINGS  AND'ANNOUNCEMENTS. 


{Ftr  data  of  conventions  and  regular  meetings  of  railroad  co7iventions  and 
engineering  societies,  see  advertising  page  24.) 

American    Railway   Association. 

The  chief  results  of  the  meeting  of  this  association  at  Chicago, 
October  25,  were  embraced  in  the  two  subjects  which  were  reported 
in  the  Railroad  Gazette  last  week;  the  approval  of  an  increased  rate 
per  day  for  interchanged  freight  cars,  and  the  action  looking  to  the 
adoption  of  elaborate  and  greatly  improved  rules  for  the  transporta- 
tion of  explosives.  The  rest  of  the  proceedings,  as  reported  by  the 
Secretary  of  the  Association,  are  in  substance  as  follows;  Presi- 
dent Stuyvesant  Fish  was  in  the  chair  and  the  attendance  was  175, 
The  Committee  on  Train  Rules  reported  progress  in  revision  of  the 
Standard  Code  of  Train  Rules,  The  Committee  on  Car  Service  be- 
sides the  25-cent  interchange  rate,  recommended  changes  in  Rule  6 
of  the  Car  Service  Rules,  and  Rules  1  and  3  of  the  Per  Diem  Rules; 
also  a  standard  form  of  contract  to  be  entered  into  between  all  com- 
panies which  may  desire  to  use  each  others'  tracks  in  case  of  an  ob- 
struction or  washout.  The  committee  also  recommended  that  on  all 
roads  whose  aggregate  mileage  is  2,000  miles  or  more,  the  penalty 
rate  shall  commence  after  a  car  is  held  ftrrty  days  instead  of  thirty, 
Theodore  Voorhees  (P,  &  R,)  was  re-elected  First  Vice-President, 
The  Illinois  Central  was  elected  member  of  the  Committee  on  Safety 
Appliances  in  place  of  the  New  York.  New  Haven  &  Hartford.  The 
next  meeting  will  be  held  in  Chicago,  April  25.  190G. 


PERSONAL. 


— Mr,  E,  O.  Alston,  who  recently  resigned  as  General  Freight  and 
Passenger  Agent  of  the  Georgia,  Florida  &  Alabama,  did  so  on  ac- 
count of  a  sudden  break  down  in  his  health.  He  is  at  present  at  the 
Agnes  Memorial  Sanatorium,  Montclair  station,  Denver.  Colo.,  where 
he  expects  to  remain  for  several  months. 

—Mr.  William  J.  Black, 
who  was  recently  appointed 
Passenger  Traffic  Manager  of 
the  Atchison,  Topeka  &  Santa 
Fe,  was  born  in  St.  Louis  in 
1864.  His  first  railroad  serv- 
ice was  on  the  Vandalia  as 
office  boy  in  1879.  In  1884, 
he  went  to  the  Missouri  Pa- 
cific as  rate  clerk  in  the  Pas- 
senger Department,  and  two 
years  later  took  the  same 
position  with  the  Atchison. 
Topeka  &  Santa  Fe.  He  was 
made  chief  clerk  of  the  Pas- 
senger Department  in  1887 
and  Assistant  General  Pas- 
senger Agent  in  1892.  In 
1897  he  was  appointed  Gen- 
eral Passenger  Agent,  where 
he  remained  until  his  recent 
appointment.  ,^,-   j   ^,^,^^ 

— Mr.  W.  L.  Blair.  Superintendent  of  the  Eastern  division  of  the 
New  York,  Chicago  &  St.  Louis,  entered  railroad  service  as  telegraph 
operator  on  the  Cincinnati,  Hamilton  &  Dayton  in  1872,  being  then 
14  years  old.  After  six  years'  service  in  the  telegraph  department 
he  entered  the  General  Superintendent's  office  as  clerk.  He  was  ap- 
pointed chief  clerk  in  1880.  and  the  next  year  went  to  the  New 
York,  Chicago  &  St.  Louis  with  the  same  title.  He  remained  there 
until  1893,  when  he  was  appointed  Superintendent  of  the  Eastern 
division.  In  1901  he  was  made  Superintendent  of  Telegraph,  which 
position  he  held  until  reappointed  Superintendent  of  the  Eastern 
division  on  October  20  of  this  year. 


ELECTIONS  AND  APPOINTMENTS. 


Buffalo  d-  Susquehanna. — The  office  of  C,  P,  Clark,  General  Manager, 
has  been  moved  from  Buffalo.  N,  Y,,  to  Galeton,  Pa,  To  provide 
for  increased  business  and  additional  mileage  a  reorganization 
of  this  company's  service  has  been  made,  as  follows:  The  office 
of  General  Superintendent  has  been  abolished,  and  the  road  at 
present  operated  and  that  under  construction  will  be  divided 
into  two  divisions.  The  Susquehanna  division  will  include  the 
main  line  from  south  yard  limit  at  Wharton  to  Sykes.  with 
prospective  extension  to  Sagamore,  when  ready  for  operation. 
The  Buffalo  division  will  include  the  main  line  from  Addison  to 
Wharton,  the  Wellsville,  Ansonia,  Cross  Fork  and  Keating  Sum- 
mit branches,  also  extensions  beyond  Wellsville. 

W.  C.  Park  has  been  appointed  Superintendent  of  the  Sus- 


quehanna division,  with  offices  at  DuBois,  Pa.  S.  P.  Henderson, 
Chief  Despatcher,  has  been  appointed  Superintendent  of  the 
Buffalo  division,  with  office  at  Galeton,  Pa.  The  Engineer  of 
Maintenance  of  Way  will  report  directly  to  the  General  Man- 
ager on  matters  pertaining  to  maintenance  and  to  the  Chief 
Engineer  in  connection  with  construction.  The  General  Mas- 
ter Mechanic  will  report  directly  to  the  General  Manager.  George 
A.  Clark  has  been  appointed  Superintendent  of  Car  Service,  with 
office  at  Galeton,  Pa.,  relieving  J.  W.  Trounce,  whose  entire  time 
is  required  in  the  capacity  of  General  Sales  Agent  of  the  Good- 
year Lumber  Company  and  the  Buffalo  &  Susquehanna  Coal 
Mining  Company. 

Delauare  it  Hudson. — T.  O.  Cole,  Superintendent  of  Car  Service,  has 
resigned,  and  is  succeeded  by  Arthur  Kemper. 

Denver  d-  Rio  Grande. — J.  G.  Gwyn  has  been  appointed  to  the  new 
office  of  Assistant  Chief  Engineer. 

C.  H.  Gregg,  Superintendent  of  Dining  Cars,  has  resigned. 
T.  A.  Dempsey  succeeds  Mr.  Gregg,  with  headquarters  at  Den- 
ver, Colo. 

Kansas  City  Southern. — F.  W.  Rawlins,  Superintendent  of  Car  Serv- 
ice  of  the  Cincinnati,  Hamilton  &  Dayton,  has  been  appointed 
Superintendent  of  Transportation  of  the  Kansas  City  Southern, 
with  office  at  Kansas  City. 

Lake  Shore  d  Michigan  Southern. — D.  C.  Moon,  Assistant  General 
Superintendent,  has  been  appointed  General  Superintendent, 
with  office  at  Cleveland,  Ohio,  succeeding  H.  S.  Storrs,  deceased. 

Litchfield  d-  Madison. — E.  A.  Williams,  General  Passenger  and  Ticket 
Agent,  has  resigned,  and  the  office  has  been  abolished. 

Mexican  Central. — W.  J.  Wilcox,  Master  Mechanic  at  Chihuahua,  has 
resigned.  C.  H.  Burk,  Master  Mechanic  at  Mexico  City,  succeeds 
Mr.  Wilcox.     L.  Strom  succeeds  Mr.  Burk. 

Seu-  York  Central  d  Hud-son  River. — J.  D.  Remington  has  been  ap- 
pointed Special  Agent  of  the  Freight  Department,  with  office  at 
New  York.    He  will  report  direct  to  the  Freight  Traffic  Manager. 

Xeic  York,  Westchester  d  Boston. — Lewis  P.  Stillwell  has  been  ap- 
pointed Consulting  Electrical  Engineer.  H.  S.  Putnam  has  been 
appointed  Electrical  Engineer. 

Pecos  System  (A..  T.  d  S.  F,),— D,  L,  Myers,  Chief  Clerk  to  the 
Traffic  Manager  of  the  A,.  T,  &  S,  F,,  has  been  appointed  Traffic 
Manager  of  the  Pecos  System,  with  office  at  Amarillo,  Tex,,  suc- 
ceeding A,  L,  Conrad,  promoted, 

Philadelphia  d  Reading. — J,  R,  C.  Wrenshall,  Supervisor  of  the  New 
York  division,  has  been  appointed  Engineer  of  the  Harrisburg 
division,  with  office  at  Harrisburg,  Pa, 

Silverton. — Arthur  Ridgway,  General  Superintendent  of  this  road 
and  of  the  Silverton  Northern,  has  resigned,  E.  H.  Hudson  suc- 
ceeds Mr.  Ridgway,  with  office  at  Silverton,  Colo. 

Teryninal  Railroad  Association  of  St.  Louis. — I.  L.  Burlingame, 
Superintendent,  has  been  appointed  to  the  new  office  of  General 
Superintendent.  J.  J.  Coakley,  Assistant  Superintendent  and 
Station  Master,  succeeds  Mr.  Burlingame,  and  the  position  of 
Assistant  Superintendent  has  been  abolished.    . 

Toledo.  St.  Louis  d  Western. — C.  E.  Spencer,  Secretary  and  Treas- 
urer, has  resigned.  J.  S.  MacKie,  formerly  Second  Vice-Presi- 
dent of  the  National  of  Mexico,  succeeds  Mr.  Spencer,  with  office 
at  New  York. 

Union  Pacific. — L.  B.  Merriam  has  been  appointed  Resident  Engineer 
at  Cheyenne,  Wyo.,  in  charge  of  the  double  tracking  of  the 
Wyoming  division  between  Cheyenne  and  Green  River. 

Tandalia. — J.  C.  Millspaugh  has  been  appointed  Assistant  to  the 
General  Passenger  Agent. 

Wabash. — C.  N.  Travous  has  been  appointed  General  Solicitor. 

G.  G.  Yeomans,  Assistant  to  the  First  Vice-President,  has 
been  appointed  Assistant  to  the  President,  with  office  at  Chicago. 

Western  ilaryland. — J.  T.  Hendricks.  General  Agent  of  the  Union 
Pacific  in  Philadelphia,  has  been  appointed  Assistant  General 
Freight  Agent  of  the  Western  Maryland  and  the  West  Virginia 
Central  &  Pittsburg. 

Western  Passenger  Association. — Andrew  Stevenson,  Chief  Rate 
Clerk.  Chicago,  has  resigned.  O.  W.  Palmer,  Assistant  Rate 
Clerk,  succeeds  him,  and  Y.  B.  Jones,  of  the  Southeastern  Pas- 
senger Association,  Atlanta,  Ga,,  succeeds  Mr,  Palmer, 

West  Virginia  Central  d  Pittshurg. — See  Western  Maryland. 

Wheeling  d  Lake  Erie. — C.  O.  Dambach,  Chief  Clerk  to  the  General 
Superintendent,  has  been  appointed  to  the  new  office  of  Super- 
intendent of  Telegraph  of  this  road  and  of  the  Wabash-Pitts- 
burg Terminal  and  the  West  Side  Belt. 

Yazoo  d  Mississippi  Valley. — M,  Gilleas,  Third  Vice-President  and 
General  Superintendent,  has  resigned  as  General  Superinten- 
dent, W,  S,  King,  Assistant  General  Superintendent,  has  been 
appointed  General  Superintendent,  with  office  at  Memphis,  Tenn., 
succeeding  Mr.  Gilleas. 
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LOCOMOTIVE  BUILDING. 


The  Southern  Pacific,  it  is  reported,  has  ordered  140  locomotives. 

The  Lehigh  Valley,  it  is  reported,  is  in  the  market  for  locomo- 
tives. 

The  Norfolk  d  Western,  it  is  reported,  will  shortly  be  in  the 
market  for  50  locomotives. 

The  New  York,  New  Haven  it  Hartford,  it  is  reported,  has 
ordered  120  Atlantic  type  locomotives. 

The  Kansas  City,  Mexico  i£  Orient  has  ordered  20  locomotives 
from  the  American  Locomotive  Co.  for  1906  delivery. 

The  Oliver  Mining  Company  has  ordered  35  locomotives  from 
the  Baldwin  Works  and  20  locomotives  from  the  American  Locomo- 
tive Co. 

The  Indiana  Harbor  has  ordered  20  simple  consolidation  (2-8-0) 
locomotives  from  the  American  Locomotive  Co.,  instead  of  10  mogul 
locomotives  as  reported  in  our  issue  of  October  13.  These  locomo- 
tives will  weigh  220,200  lbs.,  with  200,000  lbs.  on  the  drivers;  cylin- 
ders, 23  in.  X  22  in.;  diameter  of  drivers,  63  in.;  radial  stay  boiler, 
with  a  working  steam  pressure  of  200  lbs.;  heating  surface,  3,937 
sq.  ft.;  458  iron  tubes,  2  in.  in  diameter  and  15  ft.  6  in.  long; 
carbon  steel  open-hearth  wide  firebox,  105'/,,  in.  x  75%  in.;  grate 
area,  54.89  sq.  ft.;  tank  capacity,  7,500  gallons  of  water,  and  coal 
capacity,  12  tons.  The  special  equipment  includes:  Carnegie  steel 
axles,  Samson  bell  ringers,  National-Hollow  brake-beams,  Lappin 
brake-shoes,  Gould  couplers.  Rochester  headlights,  Nathan  injectors 
and  sight-feed  lubricators.  New  York  Central  specification  journal 
bearings  and  driving  wheel  tires,  U.  S.  piston  and  valve  rod  packings, 
Consolidated  Car  Heating  Co.'s  safety  valves.  Leach  sanding  devices. 
Railway  Steel  Spring  Co.'s  springs,  Crosby  steam  gages.  National 
truck  wheel  tires  and  Paige  tender  wheel  tires. 

The  Erie,  as  reported  in  our  issue  of  September  29,  has  ordered 
25  simple  consolidation  (2-8-0)  locomotives  and  25  simple  Pacific 
(4-6-2)  locomotives  from  the  American  Locomotive  Co..  for  February 
and  March,  1906,  delivery.  The  consolidation  locomotives  will  weigh 
202,000  lbs.,  with  180,000  lbs.  on  the  drivers;  cylinders.  22  in.  x 
32  in.;  diameter  of  drivers,  62  in.;  radial  stay  extended  wagon  top 
boiler,  with  a  working  steam  pressure  of  200  lbs.;  heating  surface, 
3,230  sq.  ft.;  372  National  Tube  Co.'s  tubes,  2  in.  in  diameter  and 
16  ft.  long;  Otis  steel  firebox,  104%  in.  x  75  in.;  grate  area,  54.4 
sq.  ft.;  tank  capacity,  6,S00  gallons  of  water,  and  coal  capacity,  14 
tons.  The  Pacific  locomotives  will  weigh  225,000  lbs.,  with  147,800 
lbs.  on  the  drivers;  cylinders,  22^0  in.  x  26  in.;  diameter  of  drivers, 
74  in.;  extended  wagon  top  radial  stay  boiler,  with  a  working  steam 
pressure  of  200  lbs.;  heating  surface,  4,140  sq.  ft.;  336  National 
Jube  Co.'s  tubes,  2^4  in.  in  diameter  and  20  ft.  long;  Otis  steel 
firebox,  108%  in.  x  7514  in.;  grate  area,  56.50  sq.  ft.;  tank  capacity, 
8,500  gallons  of  water,  and  coal  capacity,  16  tons.  The  special  equip- 
ment for  both  includes:  Golmar  bell  ringers.  Simplex  brake-beams, 
Gould  couplers,  Hancock  injectors,  U.  S.  piston  and  valve  rod  pack- 
ings, Consolidated  Car  Heating  Co.'s  safety  valves,  Leach  sanding  de- 
vices, Michigan  sight-feed  lubricators  for  Pacific  locomotives,  and 
Ashcroft  steam  gages. 

The  Lake  Superior  if  Ishpeming.  as  reported  in  our  issue  of 
October  27,  has  ordered  one  simple  Lima  12-wheel  geared  locomo- 
tive from  the  Lima  Locomotive  &  Machine  Co.,  for  March,  1906, 
delivery,  and  one  simple  consoydation  (2-8-0)  locomotive  from  the 
American  Locomotive  Co.,  for  April,  1906,  delivery.  The  12-wheel 
locomotive  will  weigh  250,000  lbs.;  cylinders,  17  in.  x  18  in.;  diam- 
eter of  drivers,  46  in.;  extended  wagon  top  boiler,  with  a  working 
steam  pressure  of  200  lbs.;  310  steel  tubes,  2  in.  in  diameter  and  13 
ft.  5  in.  long;  firebox,  114  in.  x  62  in.;  grate  area,  49  sq.  ft.;  tank 
capacity,  4,000  gallons  of  water,  and  coal  capacity,  nine  tons.  The 
consolidation  locomotive  will  weigh  205,000  lbs.,  with  182,000  lbs. 
on  the  drivers;  cylinders,  22  in^  x  30  in.;  diameter  of  drivers,  57 
in.;  straight  top  boiler,  with  a  working  steam  pressure  of  200  lbs.; 
heating  surface,  3,689  sq.  ft.;  425  charcoal  tubes,  2  in.  In  diameter 
and  15  ft.  10  in.  long;  Otis  steel  firebox,  108  in.  x  66  in.;  grate 
area,  49.5  sq.  ft.;  tank  capacity,  7,000  gallons  of  water,  and  coal 
capacity,  15  tons.  The  special  equipment  for  both  includes:  West- 
inghouse  air-brakes,  Cooke  &  Strong  bell  ringer  for  12-wheel  loco- 
motive, magnesia  boiler  lagging.  Tower  couplers.  Star  headlights, 
Seller's  injector  for  consolidation  locomotive,  U.  S.  piston  and  valve 
rod  packings  for  12-wheel  locomotive.  Leach  sanding  devices  for 
consolidation  locomotive,  Detroit  sight-feed  lubricators  and  Latrobe 
driving,  truck  and  tender  wheel  tires. 


CAR   BUILDING. 


The  Duluth,  Missabe  rf  Northern  has  ordered  250  ore  cars  from 
the  Standard  Steel  Car  Co. 

The  Alabama  Great  Southern  has  ordered  250  flat  cars  from  the 
American  Car  &  Foundry  Co. 


The  Boston  <t  Maine,  it  is  reported,  will  shortly  be  In  the  market 
for  a  large  number  of  freight  cars. 

The  New  York,  Neio  Haven  i£  Hartford,  it  is  reported,  is  about 
to  close  contracts  for  five  sleeping  cars. 

The  Delaxcare  <£■  Hudson,  it  is  reported,  will  build  a  number  of 
composite  hopper  cars  at  its  own  shops. 

The  Northern  Pacific,  it  is  reported,  has  bids  out  for  upwards 
of  150  refrigerator  cars  of  70,000  lbs.  capacity. 

The  Ainerican  Smelting  <f  Refining  Company  has  ordered  six 
gondola  cars  from  the  Western  Steel  Car  &  Foundry  Co. 

The  Chesapeake  <C  Ohio,  it  is  reported,  has  ordered  one  dining, 
two  parlor  and  two  passenger  cars  from  the  Pullman  Co. 

The  Atchison,  Topeka  <£  Santa  Fe  has  ordered  500  flat  cars  of 
80,000  lbs.  capacity  from  the  Western  Steel  Car  &  Foundry  Co. 

The  Barrett  Manufacturing  Company,  it  is  reported,  has  ordered 
25  tank  cars  of  10,000  gallons  capacity  from  the  Bettendorf  Axle  Co. 

The  Cleveland  Electric,  as  reported  in  our  issue  of  October  6, 
has  ordered  50  convertible  street  cars  from  the  G.  C.  Kublman 
Car  Co. 

The  Merchants  Coal  Company,  Baltimore,  it  is  reported,  is  figur- 
ing on  the  purchase  of  upwards  of  1,000  hopper  coal  cars  of  100,000 
lbs.  capacity. 

The  New  York  Central  d  Hudson  River  has  ordered  2,000  gon- 
dola cars  of  80,000  lbs.  capacity  from  the  Western  Steel  Car  & 
Foundry  Co. 

The  Baltimore  d  Ohio,  it  is  reported,  has  ordered  10  passenger 
cars  from  the  Pullman  Co.  and  is  in  the  market  for  10,000  addi- 
tional freight  cars. 

The  Neio  York  Central  Lines,  as  reported  in  our  issue  of  October 
27,  have  ordered  8,000  cars  from  Haskell  &  Barker,  9,000  from  the 
Pullman  Co.,  and  3,000  from  the  Pressed  St^el  Car  Co. 

The  Norfolk  d  Western,  it  is  reported,  has  ordered  500  hopper 
cars  of  100,000  lbs.  capacity  from  the  Middletown  Car  Works  and 
1,000  box  cars  from  the  American  Car  &  Foundry  Co..  and  will 
shortly  be  in  the  market  for  about  400  steel  flat  cars. 

The  Muncie  d  Portland  Traction,  of  Portland,  Ind.,  as  reported 
in  our  issue  of  September  1,  has  ordered  five  cars  from  the  Cincin- 
nati Car  Co.,  for  Decem'oer  15  delivery.  These  cars  will  be  50  ft. 
7  in.  long,  8  ft.  10%  in.  wide,  and  9  ft.  6  in.  high,  over  all.  The 
special  equipment  includes:  Baldwin  trucks  and  Standard  Wheel 
Works  rolled  wheels. 

The  Minneapolis,  St.  Paul  d  Sault  Ste.  Marie,  as  reported  in 
our  issue  of  October  27,  has  ordered  50  refrigerator  cars  of  50,000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co.  These  cars 
will  weigh  35,600  lbs.,  and  will  measure  29  ft.  21-.  in.  long  x  8  ft. 

3  in.  wide  x  6  ft.  10  in.  high  inside.  The  special  equipment  includes: 
Common  Sense  bolsters,  Westinghouse  air-brakes  and  McCord  jour- 
nal boxes. 

The  Minneapolis  d  St.  Louis,  as  reported  in  our  issue  of  October 
27,  has  ordered  900  box  cars  and  200  stock  cars  of  60,000  lbs.  capacity 
from  the  American  Car  &  Foundry  Co.  for  April  and  May,  1906, 
delivery.  The  special  equipment  includes:  Simplex  bolsters  and 
brake-beams,  Streeter  brake-shoes,  Harrington  sectional  brasses, 
Tower  couplers.  Security  doors.  Miner  draft  rigging,  Hutchins  sec- 
tional roofs.  Railway  Steel  Spring  Co.'s  springs  and  arch-bar  trucks. 

The  Lake  Superior  d  Ishpeming,  as  reported  in  our  issue  of 
October  27,  has  ordered  100  steel  ore  cars  of  100,000  lbs.  capacity 
from  the  Pressed  Steel  Car  Co.,  for  April,  1906,  delivery.  Seventy- 
five  of  these  cars  are  for  the  Marquette  &  Southeastern.  All  cars 
will  weigh  32,800  lbs.,  and  measure  22  ft.  long,  8  ft.  6  in.  wide  and 
9  ft.  7  in.  high,  over  all.  The  special  equipment  includes:  Tower 
couplers,  Westinghouse  friction  draft  rigging  and  McCord  journal 
boxes. 

The  Minneapolis,  St.  Paul  d  Sault  Ste.  Marie,  as  reported  in 
our  issue  of  October  20,  has  ordered  1,000  box  cars  from  the  Amer- 
ican Car  &  Foundry  Co.  These  cars  will  be  of  60,000  lbs.  capacity 
and  will  weigh  34,500  lbs.     The  inside  measurements  will  be  .'!4  ft. 

4  in.  long,  8  ft.  4  in.  wide  and  8  ft.  high;  both  body  and  under- 
frames  will  be  of  wood.  The  special  equipment  includes:  Archer 
trucks.  Common  Sense  bolsters,  Westinghouse  brakes,  McCord  jour- 
nal boxes  and  Simplex  brake-beams. 

The  Louisville  d  Nashville,  as  reported  in  our  issue  of  October 
27,  has  ordered  60  flat  bottom  gondola  cars  of  60,000  lbs.  capacity 
from  the  American  Car  &  Foundrj-  Co.  for  December  delivery. 
These  cars  will  weigh  about  25,000  lbs.,  and  will  measure  36  ft.  long 
X  8  ft.  9  in.  wide  x  3  ft.  4%  in.  high  inside.     The  special  equipment 
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will  include:  Commonwealth  bolsters  a.nd  trucks,  Sterlingworth 
brake-beams,  Westinghouse  air-brakes,  More-Jones  brasses,  Janney 
couplers,  Miner  tandem  draft  rigging  and  American  Car  &  Foundry 
Co.'s  standard  paint  and  wheels. 

The  Chesapeake  <C-  Ohio,  as  reported  in  our  issues  of  October 
20  and  27,  has  ordered  500  steel  hopper  bottom  self-clearing  gondola 
cars  of  100,000  lbs.  capacity  from  the  Standard  Steel  Car  Co.  and 
500  steel  flat  bottom  gondola  cars  of  100,000  lbs.  capacity  from  the 
American  Car  &  Foundry  Co.  The  self-clearing  gondola  cars  will 
be  32  ft.  3  in.  long,  10  ft.  1%  in.  wide  and  10  ft.  high,  over  all.  The 
flat  bottom  gondola  cars  will  be  -10  ft.  long,  9  ft.  7  in.  wide  and  4  ft. 
2  in.  high,  all  inside  measurements.  The  special  equipment  for 
both  includes:  Westinghouse  air-brakes,  Climax  couplers,  Miner 
tandem  draft  rigging  and  arch-bar  trucks. 

The  Erie,  as  reported  in  our  issues  of  September  22  and  October 
2f,  has  ordered  2,200  steel  self-clearing  hopper  gondola  cars  of  100,000 
lbs.  capacity  from  the  Pressed  Steel  Car  Co.  and  Standard  Steel 
Car  Co..  for  February,  1906,  delivery.  These  cars  will  be  31  ft. 
11  in.  long,  10  ft.  wide  and  10  ft.  high,  over  all.  The  special  equip- 
ment includes:  Simplex  truck  bolsters,  Damascus  brake-beams, 
American  Brake-Shoe  &  Foundry  Co.'s  brake-shoes.  Climax  brasses. 
Climax,  Major  and  Gould  couplers;  Dayton  door  fastenings.  Security 
doors.  Miner  tandem  draft  rigging,  Erie  standard  paint,  Railway 
Steel  Spring  Co.'s  springs,  Erie  standard  Barber  roller  trucks  and 
700-lb.  wheels. 

The  EvansviUe  <&  Mt.  Vernon  Traction,  as  reported  in  our  issue 
of  October  13,  has  ordered  three  convertible  steel  channel  bottom 
passenger  cars  and  one  45-ft.  baggage  car  from  the  St.  Louis  Car 
Co.  The  passenger  cars  will  weigh  45,000  lbs.,  and  measure  43  ft. 
2  in.  long,  9  ft.  wide  and  12  ft.  6  in.  high,  over  all.  The  special 
equipment  for  the  passenger  cars  will  include:  St.  Louis  Car  Co.'s 
vertical  wheel  brakes  and  independent  motor  driven  air-brakes.  St. 
Louis  Car  Co.'s  spiral  journal  bearing  brasses.  Burrow's  curtain  fix- 
tures, Pantasote  curtain  material  and  St.  Louis  Car  Co.'s  reversible 
seats  and  trucks.  Other  specialties  are:  St.  Louis  Car  Co.'s  arc 
headlights  and  locomotive  type  pilot  on  each  end. 

The  Chicago,  Milwaukee  d-  St.  Paul,  as  reported  in  our  issue  of 
October  20,  has  ordered  15  passenger  cars  from  Bainey  &  Smith. 
These  cars  will  have  a  seating  capacity  for  68  persons  and  will 
weigh  92,000  lbs.  The  inside  measurements  will  be  60  ft.  long  x 
9  ft.  wide;  over-all  dimensions  will  be  60  ft.  G  in  long  x  9  ft.  2io  in. 
wide  X  15  ft.  high.  The  bodies  and  underframes  will  be  of  wood, 
and  the  special  equipment  will  include  the  following:  Diamond 
special  brake-beams,  Christie  brake-shoes,  Hewitt  solid  lead-lined 
brasses,  Washburn  long-shank  couplers,  Forsyth  curtain  fixtures, 
Pantasote  curtain  material,  C,  M.  &  St.  P.  standard  draft  rigging 
fitted  with  Harvey  friction  draft  springs,  C.  M.  &  St.  P.  standard 
steam  heating  system,  journal  boxes,  paint,  six-wheel  trucks  fitted 
with  brakes  on  all  wheels  and  cast-steel  wheels  33  in.  in  diameter, 
Pintsch  gas  and  electric  light,  open-hearth  steel  platforms,  Kalamine 
iron  roofs,  Dayton  walk-over  seats  and  Pullman  wide  vestibules. 


BRIDGE  BUILDING. 


Bunker  Hill,  III. — Recent  heavy  rains  and  high  water  at  this 
place  have  carried  away  three  steel  bridges  over  Wood  river  and 
Cahoka  creek.  Railroad  service  was  delayed,  connection  being  made 
for  St.  Louis  via  Litchfield  over  the  Wabash. 

CAMiiKiDGE,  Ohio. — Bids  are  wanted  November  8  by  Guernsey 
County  Commissioners  for  building  a  steel  bridge  over  Chapman 
creek.    D.  R.  Wallace  is  Auditor. 

Chicago,  III. — Jackson  &  Corbett,  who  recently  submitted  a  bid 
of  $28,446  for  building  a  temporary  structure  until  the  new  bascule 
bridge  is  built  at  North  avenue,  have  reduced  their  bid  $3,000. 
Other  bids  were:  Fitz  Simon  &  Connell  Co.,  $29,266:  Great  Lawes 
Dredging  &  Dock  Co.,  $30,017,  and  T.  P.  McDonough,  $31,735. 

La  Crosse.  Wis. — Plans  are  being  made  by  the  city  authorities 
to  build  a  steel  bridge  over  the  La  Crosse  river  to  cost  $30,000,  and 
also  a  steel  viaduct  on  Rose  street  over  the  railroad  tracks. 

Men'ominee,  AVis. — The  Chicago,  St.  Paul,  Minneapolis  &  Omaha 
will  build  a  bridge  over  the  Red  Cedar  river  to  cost  $20,000. 

MiLW.^uKEE,  Wis.- — A  resolution  has  been  passed  by  the  City 
Council  which  requires  the  Chicago,  Milwaukee  &  St.  Paul  to  re- 
place the  present  viaduct  over  the  valley. 

MoNTEviSTA,  Colo. — Bids  are  wanted  November  6  by  T.  W.  Jay- 
cox,  State  Engineer,  at  Denver,  for  building  a  bridge  over  the  Rio 
Grande  river  150  ft.  long. 

Paisley.  Pa. — The  Uniontown  &  Wheeling  Short  Line  will  build 
a  bridge  over  the  Monongahela  river  at  McCanns  Ferry  to  carry  two 
tracks. 

Peoria,  III. — Bids  recently  opened  by  the  Bridge  Committee  for 


the  new  bridge  were  for  a  steel  structure  or  of  reinforced  cement, 
and  vary  from  $200,000  to  $250,000. 

Portage  La  Prairie,  Max. — This  municipality  and  the  Grand 
Trunk  Pacific  are  arranging  to  jointly  build  a  combined  railroad  and 
highway  bridge  over  the  Assiniboine  river. 

Portage.  Wis. — Bids,  are  wanted  November  7  by  the  Common 
Council  for  building  the  steel  superstructure  of  a  highway  bridge 
over  the  Wisconsin  river  to  consist  of  four  spans  of  160  ft.,  with  a 
24-ft.  roadway  and  a  6-ft.  sidewalk.    D.  A.  Hillyer  is  City  Clerk. 

RoxBURy,  Me. — The  Portland  &  Rumford  Falls  is  building  a 
steel  bridge  65  ft.  long  on  concrete  abutments  over  Noisy  brook; 
also  one  over  the  Swift  river  two  miles  above  Byron.  The  contract 
for  the  concrete  abutment  work  has  been  given  to  Metevier  &  Fisher. 

St.  Louis,  Mo. — There  is  a  movement  to  secure  the  building 
of  a  free  municipal  bridge  over  the  Mississippi  river.  The  cost  of- 
the  proposed  structure  would  be  between  $3,000,000  and  $3,500,000. 

Seyhour.  Tex. — The  Wichita  Valley,  an  officer  writes,  has  given 
a  contract  to  W.  F.  Hopkins,  of  St.  Louis,  Mo.,  for  building  a  steel 
deck  plate  girder  bridge  180  ft.  long,  on  six  concrete  piers,  over  the 
Brazos  river. 

Urbaxa.  Ohio. — Champaign  and  Clark  County  Commissioners 
have  decided  to  jointly  build  two  bridges.  S.  S.  Twichell  is  a  mem- 
ber of  the  Clark  County  Board. 

Waukegax.  III. — Plans  are  being  made  for  building  a  concrete 
bridge  at  South  Genesee  street.  It  will  consist  of  three  or  five 
arches  and  cost  about  $70,000. 

WiNxrPEO,  Max. — The  City  Councils  of  this  place  and  St.  Boniface 
will  jointly  build  a  bridge  between  these  two  places  over  the  Red 
river,  at  a  cost  of  $160,000.    Address  Aid.  Fry,  Winnipeg. 

Other  Structures. 

Decatur.  Ala. — Work  has  been  started  on  a  union  passenger 
station  for  the  joint  use  of  the  Southern  and  the  Louisville  &  Nash- 
ville. The  proposed  station  will  be  of  brick  and  will  cost  about 
$65,000. 

Mexomixee,  Wis. — The  Chicago,  St.  Paul,  Minneapolis  &  Omaha 
will  build  a  new  station  here  29  ft.  x  91  ft.  to  cost  $20,000. 

Mobile.  Ala. — The  Mobile  &  Ohio  is  to  put  up  a  two-story  ware' 
house. 

Ojeaha.  Neh. — The  Union  Pacific,  an  officer  writes,  will  put  up 
brick  shop  buildings  with  its  own  men  as  follows:  Blacksmith  shop 
90  ft.  x  376  ft.,  office  building  and  laboratory  50  ft.  x  170  ft.,  iron 
house  50  ft.  X  162  ft.,  and  stripping  shed  43  ft.  x  176  ft. 

Philadelphia,  Pa. — The  Philadelphia  &  Reading  has  given  a  con- 
tract to  Herman  AVohlsen,  of  Lancaster,  for  putting  up  a  steel  freight 
house  near  the  Prince  street  station,  to  be  130  ft.  x  171  ft. 

Wi.NxiPEG,  Max. — The  Grand  Trunk  Pacific  and  the  Canadian 
Northern  have  decided  to  jointly  build  a  union  station  here.  Pro- 
vision will  also  be  made  to  accommodate  the  Northern  Pacific  and 
the  Great  Northern.  The  Grand  Trunk  Pacific  will  take  over  the 
present  terminals  of  the  Canadian  Northern,  and  will  buy  additional 
property  to  carry  out  the  plan.  The  title  of  the  lands  secured  will 
be  vested  in  the  Dominion  government.  Capital  stock  to  equal  the 
cost  of  improvements  will  be  issued,  of  which  the  government  will 
retain  a  sufficient  percentage  to  give  it  a  controlling  interest.  The 
freight  yards  of  the  G.  T.  P.  will  be  located  in  St.  Boniface,  imme- 
diately across  the  Red  river  from  Winnipeg.  The  site  of  the  ter- 
minals is  in  the  heart  of  the  business  portion  of  the  city,  and  is 
about  a  quarter  of  a  mile  from  the  Canadian  Pacific  station. 


RAILROAD  CONSTRUCTION. 


New  Incorporations,  Surveys,  Etc. 

Atlanta  &  Carolina  (Electric). — An  officer  writes  that  this 
company,  which  proposes  to  build  an  electric  railroad  from  Atlanta 
southeast  via  East  Atlanta,  Panthersville,  Arabia  Mountain  and  Lith- 
onia  to  Conyers,  Ga.,  25  miles,  has  given  the  general  contract  to  the 
Atlanta  &  Carolina  Power  Co.,  of  which  Dr.  H.  S.  Wilson  is  Presi- 
dent, and  M.  T.  Edgerton,  Secretary  and  General  Manager.  Contracts 
for  grading  and  track  laying  will  soon  be  let.  The  maximum  grade 
will  be  2  per  cent.,  with  a  maximum  curvature  of  S  degrees.  The 
work  includes  the  building  of  two  steel  bridges  and  one  cut  under 
an  existing  steam  road.  John  R.  Hatch  is  President;  M.  T.  Edger- 
ton, Secretary  and  Manager,  and  M.  Mason,  Chief  Engineer,  Atlanta, 
Ga.     (October  20,  p.  126.) 

B.4.LTIM0RE  Belt  Lixe  Tersiixal  (Pexxa.). — Under  this  name, 
according  to  reports,  the  Philadelphia.  Baltimore  &  Washington  will 
organize  a  company  to  build  a  belt  line  10  miles  long  around  Balti- 
more, Md.    The  cost  of  the  proposed  work  will  be  about  $6,000,000. 

Baxgor   Termixal. — Application   has   been    made  by   this   com- 
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pany  for  a  charter  in  Maine  to  build  a  railroad  from  some  point  on 
the  Northern  Maine  Seaport  in  the  town  of  Hermon,  in  Penobscot 
County,  east  to  some  point  in  Bangor,  in  the  same  county,  at  a  point 
near  the  Maplewood  Parlv,  about  six  miles.  The  entire  line  will  lie 
in  the  town  of  Hermon  and  the  city  of  Bangor.  The  directors  in- 
clude: Arthur  Chapin,  Linwood  C.  Tyler,  Charles  D.  Sanford,  A.  H. 
Thaxter  and  G.  I.  Rice,  all  of  Bangor. 

Battle  Creek  &  Southeastekx. — Incorporation  has  been  granted 
this  company  in  Michigan,  with  a  capital  stock  of  $500,000,  to  build 
a  railroad  from  Battle  Creek,  Mich.,  South  to  Coldwater,  a  distance 
of  about  30  miles,  to  be  operated  by  any  motive  power  other  than 
steam.  The  general  office  of  the  company  will  be  at  Battle  Creek, 
and  the  directors  are:  William  E.  Ware,  Edward  F.  Pangburn,  of 
Battle  Creek,  and  Howard  H.  Zigler,  Martin  E.  Murphy  and  Charles 
E.  Miles,  of  Columbus. 

•  Buffalo,  Niagaka  &  Toronto. — Incorporation  will  be  asked  tor 
by  a  company  under  this  name  in  Ontario  to  build  a  railroad  from 
Niagara-on-the-Lake  through  Niagara  township.  St.  Davids  village, 
Stamford,  Willoughby  and  Bertie  townships  to  Fort  Erie,  with  one 
branch  from  St.  Davids  to  St.  Catharines  and  another  from  Fort 
Erie  to  Port  Colburne  and  AVelland.  The  names  of  the  incorporators 
are  not  given,  but  they  are  said  to  be  residents  of  St.  Catharines, 
Ont. 

Ca>adi.\x  Pacific. — The  Board  of  Railway  Commissioners  has 
approved  the  plans  of  this  company  for  a  line  from  the  eastern 
boundary  of  Stratford,  in  Perth  County,  Ont.,  through  North  East- 
hope,  on  the  north  side  of  the  Avon  river,  to  the  boundary  of  Water- 
loo county.  Plans  have  also  been  approved  for  a  line  from  Linwood 
to  Listowel  through  the  townships  of  Mornington  and  Elmer. 

Chicago,  Bublixgtox  &  Qui.vcy. — See  Union  Pacific  below. 

Colorado  Sovtherx.  New  Orleans  &  P.vciFic. — L.  S.  Berg,  Presi- 
dent of  the  New  Orleans  Terminal  Co.,  is  reported  to  have  said  that 
he  is  interested  in  this  company,  which  proposes  to  build  a  New 
Orleans  connection  for  the  Colorado  &  Southern  and  Fort  Worth  & 
Denver  City.  The  new  line,  in  which  the  St.  Louis  &  San  Francisco 
is  admitted  by  Mr.  Berg  to  be  interested,  is  to  connect  New  Orleans, 
La.,  and  Houston,  Tex.,  paralleling  the  Southern  Pacific.  Con- 
nection can  be  made  with  the  line  which  the  Fort  Worth  &  Denver 
City  is  to  build  southeast  from  Fort  Worth,  its  present  terminus,  to 
Houston  and  Galveston.  The  C.  S..  N.  O.  &  P.  proposes  to  run  from 
New  Orleans  to  Baton  Rouge  over  the  Yazoo  &  Mississippi  Valley 
tracks.  From  Baton  Rouge,  construction  work  is  soon  to  be  begun 
on  a  line  due  west  to  De  Quincy.  La.,  on  the  Kansas  City  Southern, 
47  miles  from  Beaumont.  From  that  point,  the  new  company  ex- 
pects to  have  trackage  rights  over  the  Kansas  City  Southern  into 
Beaumont,  and  from  Beaumont  the  plan  is  to  run  west  to  Houston, 
perhaps  using  the  Beaumont.  Sour  Lake  &  Western,  which  now 
runs  from  Beaumont  west  to  Sour  Lake,  22  miles.  Between  Houston 
and  Fort  Worth,  the  Trinity  &  Brazos  Valley  will  form  part  of  the 
Fort  Worth  &  Denver  City  extension.  On  completion  of  these  plans, 
the  Yoakum  interests  will  have  a  line  from  New  Orleans  to  Denver. 

Fallo.x  Railway. — Articles  of  incorporation  have  been  filed  by  a 
company  under  this  name  in  California,  with  a  capital  of  1500,000, 
to  build  a  railroad  from  Hazen  to  Fallon,  in  Churchill  county.  Nev., 
22  miles.  The  directors  include:  William  Hood,  of  San  Francisco; 
N.  T.  Smith,  of  San  Carlos;  J.  L.  Willcutt,  of  Oakland;  J.  E.  Foulds, 
of  Berkeley,  and  Frank  Shay,  of  Oakland,  Cal. 

Falls  City.  Sycamore  Springs.  Sabetha  &  Southwestern. — In- 
corporation has  been  granted  this  company  in  Kansas,  with  a  capital 
of  $100,000,  to  build  a  railroad  from  Falls  City,  Neb.,  south  through 
Nemaha,  Pottawatomie,  Jackson  and  Shawnee  Counties,  Kan.,  to 
Topeko.  about  100  miles,  with  a  western  line  from  a  point  near 
Sabetha.  in  Nemaha  County,  Kan.,  west  through  the  counties  of 
Marshall.  Washington,  Cloud,  Republic,  Jewell,  Mitchell,  Smith,  Os- 
borne, Phillips,  Rooks,  Norton,  Graham,  Sheridan,  Decatur,  Rawlins 
and  Thomas  to  the  west  line  of  the  State.  320  miles  air  line.  The 
directors  and  incorporators  include:  Samuel  Kimmel,  E.  S.  Towle. 
W.  H.  Crook,  W.  E.  Dorrington,  Albert  Maust.  J.  H.  Miles  and  Edwin 
A.  Towle,  all  of  Falls  City,  Neb.;  E.  V.  Kauffman  and  H.  Reding,  of 
Sabetha;  W.  A.  S.  Bird,  of  Topeka;  J.  T.  Slusher  and  Roy  Hessel- 
tine,  of  Sabetha;  George  Boone,  Jr.,  of  St.  Joseph,  Mo.,  and  George  L. 
Campen,  of  Lincoln,  Neb. 

Grand  Trunk  Pacific. — At  a  meeting  of  the  shareholders  of  the 
Grand  Trunk,  in  London,  October  12.  the  president.  Sir  Charles  Rivers 
Wilson,  gave  interesting  particulars  concerning»the  Grand  Trunk 
Pacific  enterprise.  The  length  of  the  entire  line  from  New  Brunswick 
to  the  Pacific  coast  will  be  about  3.400  miles.  From  Winnipeg  to  the 
Atlantic  coast,  the  surveys,  still  in  progress,  indicate  that  the  distance 
will  be  about  l.SOO  miles.  On  the  western  portion,  the  original  esti- 
mate of  1,500  miles  will  be  exceeded  by  about  250  miles,  making  the 
distance  from  Winnipeg  to  Edmonton  775  miles;  from  that  point  west 
to  the  eastern  section  of  the  mountains.  561  miles,  and  the  balance  to 
the  Pacific  coast,  418  miles,  making  a  total  of  1,754  miles.    In  addition 


to  this,  there  will  be  the  Lake  Superior  branch,  which  is  to  be  203 
miles  long.  The  company  has  secured  terminals  at  Fort  William,  on 
Lake  Superior.  Through  theVooperation  of  the  government,  it  now 
has  1,000  acres  of  land  at  that  place.  The  municipality  of  Fort  Wil- 
liam has  contributed  $300,000  and  agreed  to  exemption  from  all  taxes 
for  fifteen  years.  The  Pacific  terminus  will  be  at  a  place  called 
Kai-En,  an  island  about  25  miles  south  of  Port  Simpson,  where  the 
company  has  obtained  about  10,000  acres  of  land.  Since  this  project 
was  first  undertaken,  about  2'i  years  ago,  all  legislation  connected 
with  the  work  has  been  completed  and  9,300  miles  have  been  sur- 
veyed. Financial  arrangements  have  been  completed  for  building 
the  line  from  the  Lake  Superior  branch  of  the  Prairie  section  and 
the  money  secured.  Contracts  have  been  let  and  the  work  is  now  in 
progress. 

Hou.sTON.  Sabi.ne  &  Red  River. — Incorporation  has  been  granted 
to  a  company  under  this  name  in  Texas,  with  a  capital  of  $500,000, 
to  build  a  railroad  from  Houston  to  Alexandria,  La.  The  survey  ex- 
tends through  Harris,  Newton,  Liberty.  Hardin.  Tyler,  Jasper  and 
Sabine  counties.  It  starts  at  Houston,  passes  Jasper,  Sabine,  Burr 
Ferry,  in  Vernon  Parish,  Louisiana,  thence  to  Alexandria.  The  ulti- 
mate destination  will  be  Natchez,  Miss.  The  incorporators  include: 
Ed.  Kennedy,  J.  J.  Sweeney,  J.  H.  Agen,  of  Wisconsin;  J.  H.  Cotton 
and  Edgar  Watkins.  H.  W.  Cortes,  of  Houston,  is  President,  and  Ed. 
Kennedy,  Vice-President  and  General  Manager. 

Illinois  Central. — This  company,  it  is  said,  has  decided  to  im- 
prove its  road  in  the  neighborhood  of  Mattoon,  111.,  cutting  down 
Magnet  hill,  and  depressing  the  tracks  through  the  city  for  a  distance 
of  about  two  miles. 

Las  Vegas  &  Tonopah. — This  company,  recently  incorporated  in 
Utah  to  build  a  railroad  from  Las  Vegas,  Nev..  for  a  distance  of  113 
miles  to  Tonopah,  Nev..  and  the  mining  districts,  has  secured  capital 
to  begin  construction  work.  Bids  are  to  be  asked  during  the  pres- 
ent month.  A.  Maguire,  of  Las  Vegas,  Nev.,  is  Chief  Engineer. 
(October  20,  p.  127.) 

Louisville  &  Nashville. — This  company  is  surveying  a 
branch  line  to  run  from  Louise,  a  station  on  its  Clarksville  Mineral 
branch  in  Montgomery  county,  Tennessee,  to  the  Tabor  iron  mines, 
a  distance  of  about  five  miles. 

M.\NiL.\  &  Southwestern. — This  company,  which  was  chartered 
last  year  in  Arkansas  to  build  a  railroad  from  Maiden,  Mo.,  south  to 
Kennett  and  Hornersville.  Mo.,  thence  southwest  via  Manila.  Ark., 
and  Culberhouse  to  Brinkley,  Monroe  County,  Ark.,  about  150  miles, 
has  about  three  miles  of  road  ready  for  track  laying.  The  company 
is  doing  its  own  construction  work.  R.  L.  Williford,  of  Manila,  is 
President,  and  W.  Kerr,  Jonesboro,  Chief  Engineer. 

Mexican  Roads. — The  Descubridora  Mining  Co.,  which  owns  cop- 
per mines  and  the  railroad  from  Conejos  station,  on  the  Mexican 
Central,  to  its  mines,  in  the  state  of  Durango,  is  planning  to  build 
an  extension  from  Conejos  to  Inde,  a  distance  of  about  40  miles.  J.  F. 
Stone  represents  the  company. 

Missouri  Roads  (Electric). — A  syndicate  has  recently  been 
formed  by  Thomas  Nevins  &  Son,  of  New  York,  and  Denison  Prior  & 
Co.,  of  Cleveland,  with  a  capital  of  $5,000,000,  to  build  a  high-speed 
electric  railroad  to  carry  freight  and  passengers  from  Kansas  City, 
Mo.,  to  St.  Joseph,  Mo.,  with  branches  to  Leavenworth  and  Atchison, 
Kan.  The  work  includes  the  building  of  a  bridge  over  the  Missouri 
river.  Entrance  will  be  made  into  Kansas  City  over  the  tracks  of 
the  Metropolitan  Street  Railway. 

Midland  &  Manitoba. — This  company  has  been  granted  incorpora- 
tion in  Manitoba,  with  a  capital  of  $500,000.  to  build  railroads  to 
connect  with  those  branches  of 'the  Great  Northern  which  terminate 
at  places  south  of  the  international  boundary.  Preliminary  arrange- 
ments are  being  made  for  grading  a  section  of  the  line  from  Portage 
la  Prairie  to  the  United  States  boundary  near  Emerson.  C.  S.  Mellen, 
President  of  the  New  York,  New  Haven  &  Hartford,  is  said  to  be  an 
incorporator.  Superintendent  Thean,  of  Portage  la  Prairie,  can 
give  information. 

New  York  &  North  Jersey  Rapid  Transit. — This  company  has  ac- 
cepted the  franchise  granted  by  the  Board  of  Aldermen  of  Pater- 
son.  N.  J.,  and  will  .at  once  buy  a  private  right  of  way  from  that 
place  to  the  Hudson  river.  Part  of  the  proposed  road  will  be  on  an 
elevated  structure.     (See  Construction  Record.) 

North  Carolina  Connecting. — Incorporation  has  been  granted  a 
company  under  this  name  in  North  Carolina,  with  a  capital  of  $450,- 
000,  to  build  a  railroad  from  Springhope,  N,  C,  on  the  Atlantic  Coast 
line,  northwest  to  Roxboro,  about  60  miles;  also  to  build  branches. 
The  names  of  the  incorporators  are  not  given. 

Northern  Centk.\l. — This  company,  it  is  reported,  has  given 
a  (pntract  to  Kerbaugh  &  Co.  for  building  a  double  track  freight 
line  around  the  city  of  York,  Pa.,  a  distance  of  20  miles.  The  pro- 
posed line  will  start  at  the  Big  Conewago  creek,  a  short  distance 
south   of  Yorkhaven,   running   south   of  Emigsville,   thence  around 
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the  north  and  west  sides  of  York,  rejoining  the  main  lines  near  the 
Maryland  state  line.    The  work  will  require  a  number  of  deep  cuts. 

Okl.uioma  &  NoKTHWESTERN. — An  Officer  writes  concerning  this 
proposed  road  that  construction  work  is  now  under  way  by  the  com- 
pany's men  from  Doxey,  Okla.  T.,  in  a  northwesterly  direction  for 
a  distance  of  about  75  miles,  and  that  track  laying  will  be  com- 
menced in  about  60  days.  E.  E.  Niess,  171  La  Salle  street,  Chicago,  is 
President,  and  Henry  Jarvis  &  Co.,  of  the  same  place,  are  the  engi- 
neers.    (October  20,  p.  127.) 

Pennsylvania. — See  Baltimore  Belt  Line  Terminal  above. 

Pjttsburg-San  Jose. — This  company  has  completed  its  railroad 
from  San  Jose  del  Sitio,  Mexico,  where  the  company's  offices  are  lo- 
cated, to  Vallecillos,  a  distance  of  about  16  miles.  M.  B.  Place.  Gen- 
eral Manager  of  the  road,  is  quoted  as  saying  that  engineers  will  soon 
begin  surveys  for  extending  the  road  north  to  a  connection  with  the 
Kansas  City,  Mexico  &  Orient. 

St.  Louis  &  North  Arkansas. — This  road,  which  operates  a  line 
from  Leslie,  Ark.,  north  to  Seligman,  Mo.,  a  distance  of  130  miles, 
proposes  to  build  an  extension  northwest  through  Barry  and  Law- 
rence Counties,  Mo.,  to  Pittsburg,  Kan.,  a  distance  of  about  90  miles. 
It  is  supposed  that  the  extension  is  being  built  in  the  interest  of 
the  Frisco. 

SHELiiYviLLE  &  Oiiio  RivER  (Electuh). — This  company,  which 
proposes  to  build  a  line  from  Shelbyville,  Ky.,  through  Eminence 
and  Newcastle  to  CarroUton  and  Milton,  has  issued  $1,000,000  in 
bonds  to  provide  funds  for  construction.  According  to  the  announced 
plans  of  the  promoters,  this  work  is  to  begin  shortly,  commencing 
at  Eminence,  at  Newcastle  and  at  Shelbyville.  The  company  pro- 
poses to  build  a  large  power  house  at  Eminence.     (Aug.  25,  p.  63.) 

SoNORA  (So.  Pac). — According  to  advices  from  Mexico,  this  com- 
pany has  made  a  deposit  of  $540,000  with  the  Government  to 
guarantee  the  construction  of  the  proposed  line  between  Guaymas 
and  Guadalajara.  The  extension  will  run  through  Tepic  and  the 
citizens  of  that  place  have  petitioned  President  Diaz  to  use  his  in- 
fluence to  have  a  branch  built  from  Tepic  to  San  Bias,  on  the  Pacific 
Coast.  A  contract  has  already  been  let  to  Henry  Lund  &  Co.,  of 
San  Francisco,  for  50,000  tons  of  rails  to  be  used  on  this  line. 

Spokane  &  Inland  (Electric). — This  company,  it  is  said,  has  let 
the  contract  for  building  and  equipping  its  proposed  road  from 
Spokane  to  Moscow,  Idaho,  which  are  60  miles  apart,  air  line.  The 
company  has  been  organized  by  Spokane  capitalists;  J.  P.  Graves 
is  President.  The  Westinghouse  single-phase  alternating  current 
power  system  will  be  used.     (March  31,  p.  103.) 

Southern  Pacific. — See  Sonora  above. 

Union  Pacific — This  company  is  said  to  have  let  a  contract  to 
W.  C.  Bradbury,  of  Denver,  for  building  a  branch  from  O'Fallon's, 
Neb.,  which  is  25  miles  west  of  North  Platte,  west  along  the  north 
bank  of  the  North  Platte  river  to  Northport,  a  distance  of  about  200 
miles.  The  Chicago,  Burlington  &  Quincy,  it  is  said,  also  plans  to 
build  a  road  from  some  point  east  of  North  Platte  to  Bridgeport, 
which  is  on  the  south  bank  of  the  river,  opposite  Northport. 

Uniontown  &  Wheeling  Short  Line. — Application  will  be  made 
by  a  company  under  this  name  for  incorporation  in  Pennsylvania  to 
build  a  railroad  from  Uniontown,  in  Fayette  county,  Pa.,  west  to 
Wheeling.  W.  Va.,  68  miles.  The  proposed  route  is  from  Uniontown 
through  Ache  Junction,  to  Leckrone  in  Fayette  county,  to  the  Monon- 
gahela  river,  which  it  crosses  at  McCann's  Ferry,  thence  following 
Little  Whitely  creek.  Muddy  creek  and  the  south  fork  of  Ten  Mile 
creek  to  Waynesburg,  the  county  seat  of  Greene  county;  thence  to 
Rogersville  and  Rutan,  to  the  headwaters  of  the  North  Fork  of 
Wheeling  creek  through  Bristoria  and  Ryerson,  through  Durbin  and 
Crow's  Mills.  Greene  county,  at  the  Pennsylvania  and  West  Virginia 
state  line;  thence  along  Big  Wheeling  creek  through  Viola,  Marshall 
county,  W.  Va..  and  Elm  Grove,  Ohio  county.  W.  Va..  into  Wheeling 
and  Benwood.  The  projected  road  reduces  the  distance  from  the 
Connellsville  coke  field  to  Wheeling  by  more  than  fifty  miles.  In 
Greene  county,  Pennsylvania,  the  line  will  open  a  rich  coal  territory. 
at  present  without  rairoad  facilities.  The  incorporators  include:  J.  V. 
Thompson,  of  Uniontown,  and  D.  F.  Maroney. 

Waterville  &  0akl.\nd  (Electric). — The  managing  director. 
Col.  A.  E.  Gerald,  of  this  company,  has  under  consideration  the 
proposed  construction  of  an  electric  railroad  from  Waterville  south 
to  Augusta,  Me.,  about  25  miles.  Two  locations  are  under  considera- 
tion; one  to  continue  the  present  Waterville  &  Oakland  line  from 
Oakland  along  the  east  side  of  Snow  pond,  across  the  town  of 
Sidney  to  Augusta,  and  the  other  to  leave  Augusta  on  the  east 
side,  follow  the  river  road  to  Riverside,  then  to  Webber  pond, 
thence  to  East  Vassalboro,  North  Vassalboro  and  Winslow.  The  last 
named  route  is  believed  to  be  the  most  favorable. 

Western  Pacikic. — This  company  is  reported  to  have  let  a  con- 
tract to  H.  S.  Hudson,  of  Tacoma.  Wash.,  for  building  that  section  of 
its  proposed  I'oad  from  Oakland.  Cal..  northeast  to  Oroville,  about  130 
miles. 
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BUFFALO  &  Susquehanna. — The  report  for  the  year  ended  June  30 
shows  gross  earnings  of  $1,129,865,  an  increase  of  $167,169.  Oper- 
ating expenses  and  taxes  amounted  to  $753,245,  an  increase  of 
$117,745,  leaving  net  earnings  of  $376,620,  an  increase  of  $49,424, 
or  15  per  cent.  A  4  per  cent,  dividend  was  paid  on  the  $3,000,000 
preferred  stock  and  5  per  cent,  on  the  $3,518,000  common  stock, 
leaving  a  surplus  of  $28,114. 

CmcAiio  &  Alton. — The  New  York  Stock  Exchange  has  listed  an 
additional  $5,362,000  3  per  cent,  refunding  mortgage  bonds  of 
1949,  making  the  total  amount  outstanding  $37,350,000.  Of  the 
proceeds  of  these  bonds,  $350,000  was  used  to  buy  the  Quincy, 
CarroUton  &  St.  Louis,  and  the  remainder  was  used  for  double 
tracking  and  other  improvements. 

Consolidated  (N.  Y.,  N.  H.  &  H.  electric  lines). — The  stockholders4 
nave  ratified  the  lease  of  the  Springfield  &  Eastern  to  the  Spring- 
field Street  Railway  Co.,  which  is  owned  by  the  Consolidatea. 
The  Springfield  &  Eastern  operates  30  miles  of  road  between 
Ludlow  and  Monson,  Mass..  and  has  $370,000  stock  and  $330,000 
bonds  outstanding. 

Cumberland  River  &  Nashville. — A  mortgage  for  $2,500,000  has 
been  executed  by  this  company  to  the  Union  Savings  Bank  & 
Trust  Co.,  of  Cincinnati.  The  mortgage  covers  all  the  road  and 
rights  of  way  of  the  company,  which  proposes  to  build  from 
Corbin,  Ky.,  southwest  to  the  Tennessee  line,  95  miles,  and 
eventually  to  Nashville. 

Little  Kanawha. — The  suit  brought  to  appoint  a  receiver  tor  this 
company  on  the  ground  that  the  syndicate  was  mismanaged  has 
failed  and  the  temporary  injunction,  restraining  the  syndicate 
from  selling  its  property,  was  vacated.  The  claim  of  the  plain- 
tiff has  been  that  the  attempted  sale  of  the  Green  County  Rail- 
road impaired  the  entire  value  of  the  syndicate's  assets. 

Long  Island. — This  company  has  now  about  40  miles  of  double 
track  operated  by  electric  motive  power;  from  Flatbush  avenue 
to  Belmont  Park,  from  Woodhaven  Junction  to  Rockaway  Park 
and  from  Jamaica  to  Springfield  Junction.  By  January  it  is  ex- 
pected that  electrification  will  be  extended  from  Springfield 
Junction  via  Valley  Stream  and  Cedarhurst  to  Beach  Channel. 
This  will  complete  all  the  lines  which  the  company  intends  at 
present  to  operate  by  electricity.  The  cost  of  this  work  will 
be  about  $5,500,000. 

Manila  &  Daoupan. — This  road  runs  from  Manila,  P.  I.,  north  to 
Dagupan,  120  miles,  and  the  original  cost  was  $5,353,000.  The 
annual  report  for  the  year  1904  shows  that  the  net  profits 
amounted  to  about  15  per  cent,  on  the  cost  of  the  road.  The 
gross  earnings  were  $1,475,069,  and  expenses,  $660,724,  leaving 
net  earnings  of  $815,145. 

Mobile  &  Ohio. — The  annual  report,  for  the  year  ended  June  30, 
shows  a  surplus,  after  dividends,  of  $165,271.  This  is  a  decrease 
of  $46,756  as  compared  with  last  year;  but  the  dividends  paid 
were  $242,824,  twice  as  much  as  was  paid  last  year,  as  the 
dividend  rate  was  increased  from  2  per  cent,  to  4  per  cent. 
The  gross  earnings  were  $8,267,602,  an  increase  of  $527,896,  and 
the  net  earnings,  $2,216,717,  an  increase  of  $276,921. 

Pennsylvania. — The  directors  have  avithorized  the  issue  of  $10,000,- 
000  314  per  cent,  car  trust  certificates  and  the  sale  of  $3,500,000 
similar  certificates  previously  authorized.  They  are  to  be  retired 
at  the  rate  of  10  per  cent,  per  year,  and  the  principal  and  in- 
terest are  guaranteed  by  the  Pennsylvania  Company.  It  is 
stated  that  the  certificates  authorized  will  not  be  offered  for 
sale  this  year. 

St.  Joseph  &  Grand  Island. — The  surplus  earned  by  this  company 
during  the  year  ended  June  30  amounted  to  $48,098,  which  is 
0.87  per  cent,  on  the  $5,500,000  first  preferred  stock.  No  divi- 
dends were  paid.  Both  gross  earnings  and  expenses  decreased, 
leaving  net  earnings  of  $304,034,  an  increase  of  $66,459.  The 
surplus  last  year  was  $3,103. 

Wabash. — The  annual  report  for  the  year  ended  June  30  shows  a 
deficit  after  fixed  charges  of  $1,459,372.  Last  year  there  was  a 
surplus  of  $119,290.  The  gross  earnings  were  $24,696,600,  an  in- 
crease over  last  year  of  $1,672,973;  but  operating  expenses  in- 
creased $2,819,936,  making  the  net  earnings  $4,193,156.  a  decrease 
of  $1,146,962. 

Western  of  Havan'^. — This  road  runs  from  Havana,  Cuba,  south- 
west to  San  Juan,  125  miles,  being  the  only  road  of  any  im- 
portance in  Cuba  west  of  Havana.  The  gross  earnings  for  the 
year  ending  June  30  were  $1,024,000,  an  increase  of  $238,000. 
Operating  expenses  were  $515,000.  an  increase  of  $76,400.  leaving 
net  earnings  of  $510,000,  an  increase  of  $161,000.  The  total  sur- 
plus, including  the  balance  on  hand  on  June  30,  1904,  amounted 
to  $522,000,  and  of  this  amount  $33,600  has  been  spent  for 
special  renewals. 
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The  yard  masters  at  various  points  on  the  Pennsylvania  Rail- 
road have  had  their  working  day  reduced  from  12  hours  to  S. 

The  Southern  Railway  now  runs  a  Pullman  compartment  sleep- 
ing car  between  Washington  and  Asheville.  for  the  "high-class  travel" 
between  those  points.    The  service  will  be  twice  a  week  each  way. 

At  the  new  Angus  shops  of  the  Canadian  Pacific  the  company 
will  establish  two  dining-rooms,  with  a  seating  capacity  of  400,  and 
it  is  proposed  to  furnish  the  mid-day  meal  for  employees  at  cost,  or 
less. 

Philadelphia  newspapers  say  that  the  Pennsylvania  Railroad 
has  issued  a  notice  to  its  freight  agents  and  solicitors  cautioning 
them  to  observe  strictly  the  spirit  and  the  letter  of  the  Interstate 
Commerce  law  regarding  freight  rebates  and  discriminations. 

The  Exchequer  Court  at  Ottawa,  Ontario,  has  awarded  H.  M. 
Price  ?55,S56  damages  against  the  Dominion  Government  for  losses 
due  to  forest  fires  on  land  adjacent  to  the  Intercolonial  Railway,  the 
court  holding  that  the  fires  were  caused  by  sparks  from  locomotives. 

The  Missouri,  Kansas  &  Texas  is  to  take  a  trainload  of  editors 
to  Indian  Territory  and  other  attractive  regions  on  the  company's 
lines  for  the  purpose  of  advertising  the  country  as  a  good  place 
for  settlers.  The  guests  to  be  invited  are  the  country  editors  of 
Illinois,  Indiana,  Ohio  and  Kentucky. 

Chicago  reporters  say  that  the  western  railroads  complain  that 
eastern  connections  do  not  furnish  full  and  correct  information  on 
waybills  as  to  gross,  tare,  and  net  weight  of  cars  for  points  west  of 
Chicago.  It  is  claimed  that  the  Central  Freight  Association  weigh- 
ing and  inspection  bureaus  at  Buffalo,  Pittsburg  and  elsewhere  fail 
to  weigh  many  of  the  cars  going  west. 

A  complaint  has  betn  filed  with  the  Kentucky  Railroad  Commis- 
sion, by  a  number  of  coal  shippers  in  ea-stern  Kentucky  against  the 
Ashland  Coal  &  Iron  Railroad  and  Chesapeake  &  Ohio.  The  shippers 
complain  that  recently  the  two  railroads  have  violated  an  agreement 
made  under  an  order  of  the  Commission  two  months  ago  by  restor- 
ing a  full  local  rate  over  both  lines  on  through  shipments. 

A  correspondent  of  the  Xeu-  York  Herald  says  that  very  large 
quantifies  of  freight  are  seriously  delayed  at  the  Atlantic  terminus 
of  the  Panama  Railroad  because  of  the  inability  of  the  road  to  carry 
il.  It  is  said  that  SOO  cars  are  needed  for  the  traffic,  while  the  com- 
pany has  available  only  200.  More  than  half  of  the  500  cars  owned 
by  the  road  are  now  in  use  for  carrying  supplies  for  the  construction 
forces  of  the  canal. 

The  New  Hampshire  state  railroad  commissioners  have  made  a 
ruling  on  the  method  of  conducting  hearings  on  railroad  accidents 
which  will  prevent  attorneys  for  clients  who  may  be  plaintiffs  in 
suits  against  the  railroad  from  questioning  witnesses.  The  commis- 
sioners will  conduct  the  examination  of  witnesses  and  will  decline 
to  furnish  copies  of  the  testimony.  The  hearings  on  accidents  will 
be  public  as  heretofore. 

At  Fort  Worth  the  ticket  scalpers  have  turned  on  the  railroads 
and  have  secured  from  the  state  court  a  temporary  injunction  re- 
.straining  the  railroads  from  interfering  with  brokers  who  sell  un- 
used portions  of  tickets.  The  scalpers  allege  that  the  contract  made 
with  a  passenger  when  selling  tickets  is  a  pretence:  the  railroad 
company  stipulates  that  the  tickets  are  not  transferable,  but  under 
the  law  it  is  claimed  that  they  are  transferable.  The  petition  alleges 
that  such  a  form  of  agreement  is  an  attempt  to  stifle  competition  and 
violates  the  anti-trust  law  of  Texas.  The  ticket  scalpers  are  trying 
to  protect  their  business  during  the  state  fair  at  Dallas. 

A  committee  of  the  General  Managers'  Association  of  Texas 
Railroads  has  protested  against  the  State  Board  of  Health's  rules 
governing  the  disinfecting  of  passenger  cars,  and  the  Board  has 
agreed  to  modify  them.  The  rule  requiring  one  cuspidor  iu  a  car 
for  each  seat  or  every  two  chairs  will  be  modified  so  that  cuspidors 
shall  only  be  used  when  demanded  by  a  passenger.  A  supply  of 
them  will  be  carried  in  each  car  and  they  will  be  furnished  to  pas- 
sengers on  request.  The  rule  requiring  the  use  of  a  disinfecting  solu- 
tion in  cuspidors  has  been  abolished,  but  the  cuspidors  must  be  kept 
clean.  The  railroads  have  agreed  to  pay  the  expenses  of  sanitary 
inspectors  to  see  that  passenger  cars  are  kept  clean. 

The  Interstate  Commerce  Commission,  in  a  general  investigation, 
holds  that  the  freight  rates  in  force  from  St.  Louis  to  Texas  common 
points  prior  to  March  l-j,  190.3.  afforded  reasonable  compensation  to 


the  carriers,  and  as  they  had  been  in  eflert  for  a  long  period,  and  the 
material  advances  of  such  rates  on  that  date  were  made  through  con- 
certed action  of  the  carrier,  justification  for  the  advances  should  be 
clearly  shown;  but  as  there  is  no  complainant  demanding  relief 
from  some  particular  rate,  and  no  particular  rates  have  been  investi- 
gated: and  as  there  is  no  evidence  that  the  financial  condition  of  the 
roads  is  weak,  the  commission  does  not  feel  warranted  in  making  an 
order  condemning  such  advances,  though  it  is  believed  that  they  were 
improper. 

Interstate  Commerce  Commission  Decisions. 

The  Interstate  Commerce  Commission,  in  the  case  of  the  City 
Gas  Company  of  Norfolk.  Va.,  decides  that  the  Baltimore  &  Ohio, 
in  carrying  coal  from  Pennsylvania  to  Baltimore  must  not  charge 
a  lower  rate  on  that  going  to  points  "inside  the  Capes"  than  on 
that  going  to  Norfolk.  It  appears  that  on  coal  for  Norfolk  proper 
the  railroads  leading  to  that  city  have  made  an  agreement  not  to 
compete,  whereas  on  coal  carried  to  other  places,  both  along  the 
bay  between  Baltimore  and  Norfolk  and  lo  points  "outside  the 
Capes,"  competition  is  free.  The  decision  says  t'nat  the  B.  &  O. 
does  not  desire  to  participate  in  the  coal  traffic  to  Norfolk,  and  this 
discrimination  in  favor  of  other  points  is  declared  unjust  and  illegal. 

The  Interstate  Commerce  Commission  has  announced  its  de 
cision  in  an  opinion  by  Commissioner  Fifer,  iu  the  case  of  Spiegel  v. 
the  Chesapeake  &  Ohio  and  the  Pennsylvania.  It  was  claimed  that 
the  rates  on  lumber  to  Philadelphia  were  unlawfully  higher  from 
Afton.  Va..  and  other  points  than  those  for  the  longer  distance  over 
the  same  line  from  Staunton  and  Basic  City.  Effective  competition 
was  shown  by  defendants  at  Basic  City  and  Staunton,  and  the  Com- 
mission decides  that  the  higher  rate  from  the  Afton  group  does  not 
constitute  unlawful  discrimination. 

Concessions  to  Russian    Railroad  Strikers. 

According  to  a  press  despatch  of  November  4,  the  Russian  Gov- 
ernment, speaking  through  Count  Witte,  has  had  a  conference  with 
the  leaders  of  the  railroad  strike  and  has  granted  seven  important 
points,  as  follows: 

1.  The  remuneration  of  all  railroad  employees  is  increased  and 
the  Budget  of  1906  will  be  revised  to  provide  therefor. 

2.  The  creation  of  a  commission  on  which  the  employees  are  to 
have  elected  representatives  to  consider  questions  of  improvement  in 
their  condition. 

3.  Permission  is  given  railroad  employees  and  workmen  to  have 
a  co-operative  organization  like  those  of  Western  Europe  and  the 
United  States. 

4.  The  abolition  of  military  regulations  applying  to  railroads. 

5.  Freedom  of  meeting  for  employees  of  railroads  to  discuss 
questions  of  a  strike  without  notice  being  given  to  the  police. 

6.  Inviolability  of  the  person  of  strikers  and  the  re-employment 
of  men  dismissed  for  striking. 

7.  Cancelling  of  all  circulars  limiting  the  employment  of  Poles 
on  the  Polish  Southwestern  and  the  Western  Railroads,  and  giving 
permission  to  uso  the  Polish  language  in  private  on  Polish  railroads. 

It  is  said  that  under  this  settlement  all  the  railroads  have  re- 
sumed normal  operations. 

The   $2   Chicago  Stock-'/ards  Charge. 

The  Interstate  Commerce  Commission,  in  an  opinion  by  Commis- 
sioner Prouty,  has  announced  its  decision  in  the  stock  yards  case,  re- 
manded  to  it  by  the  Supreme  Court  of  the  United  States. 

Prior  to  June  1,  1894,  live  stock  was  delivered  at  the  Union  Stock 
Yards  in  Chicago  without  additional  charge.  On  that  date  the  Bur- 
lington and  other  defendant  railroad  companies  imposed  a  terminal 
charge  of  $2  per  car.  Complaint  was  made  by  the  Texas  Cattle 
Raisers'  Association,  with  the  Chicago  Live  Stock  Exchange  as  inter- 
vener, and  the  commission  decided  that  any  charge  in  excess  of  $1 
would  be  unreasonable.  This  case  went  to  the  Supreme  Court  of 
the  United  States,  and  that  court,  while  agreeing  with  tne  commis- 
sion that  $2  was  unreasonable,  held  that  from  certain  territory  where 
a  reduction  in  through  rates  had  been  made  effective  in  1896  the 
charge  might  not  be  unreasonable,  and  as  that  territory  w'as  not  de- 
fined in  the  record,  the  court  was  constrained  to  dismiss  the  case, 
but  remanded  it  to  the  commission  for  further  proceedings.  The 
commission  now  finds  that  excluding  the  territory  covered  by  the  re- 
duction of  1896,  live  stock  rates  were  on  May  31,  1894,  reasonabla 
compensation  for  the  service  performed,  including  delivery  at  the 
Union  Stock  Yards.  At  all  times  since  that  date  such  rates  havei 
been,  and  now  are,  sufficiently  high  to  include  a  delivery  at  the 
stock  yards,  but  the  cost  of  delivery  in  Chicago  has  been  increased  by 
the  trackage  charge  paid  by  defendants  to  the  Stock  Yards  Company. 
Such  increased  cost  of  delivery,  that  is  to  say.  such  trackage  charge. 
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s  fairly  estimated  for  all  the  defendants  at  one  dollar  per  car.  The 
■ommission  holds  (1)  that  delivery  to  the  Union  Stock  Yards  prior 
o  .liine  1,  1S94.  was  included  in  the  rate  and  was  in  no  sense  a 
;ratuity;  (2)  that  outside  of  the  excluded  territory,  a  terminal 
Charge  for  delivery  to  the  Union  Stock  Yards  in  Chicago  of  $1  per 
;ar  is  reasonalde,  and  defendants'  terminal  charge  of  $2  per  car,  ex- 
icted  since  .Tune  ],  1S94,  is  unreasonable.  The  case  is  rftained  for 
further  proceedings  in  the  matter  of  reparation. 

The  "Pennsylvania    (18-Hour)    Special." 

A  report  is  published  to  the  effect  that  this  train,  westbound,  has 
reached  Chicago  on  time  138  days  out  of  142;  and  of  the  four  deten- 
tions the  longest  was  13  minutes,  caused  by  the  derailment  of  a 
freight  train  near  Chicago. 

A  press  despatch  from  Chicago,  of  November  4,  says  tnat  the  18- 
hour  train  arriving  in  that  city  on  the  morning  of  that  day  (on  time) 
left  Harrisburg,  Pa.,  two  hours  late.  The  distance  from  Harrisburg 
to  Chicago  is  717  miles,  and  if  the  train  started  two  hours  late  it 
thus  made  the  run  in  12  hrs.  21  min.;  equal  to  5S.06  miles  an  hour. 
From  Harrisburg  to  Altoona,  132  miles,  the  time  was  116  min..  equal 
to  6S.3  miles  an  hour.  On  this  division  the  grades  westbound  are 
nearly  all  ascending,  or  level,  few  or  none  being  descending. 

Central  Railroad  Terminal  Improvements  at  Jersey  City. 

The  Central  Railroad  of  New  Jersey  has  begun  the  work  of 
reclaiming  a  tract  of  swamp  land  in  the  Communipaw  section  of 
Jersey  City,  estimated  to  be  a  mile  square.  It  lies  between  the 
present  freight  yard  and  the  tracks  leading  to  the  National  Docks 
&  Storage  Company  on  the  west  and  between  the  main  line  tracks 
and  New  York  bay.  It  will  require  a  great  quantity  of  earth, 
and  a  year  and  a  halt  will  be  consumed  in  completing  the  job. 
On  the  river  front  south  of  the  ferry  terminus  on  the  North  river 
a  new  open  pier  1,100  ft.  long  will  be  built.  This  will  be  followed 
by  other  piers  and  coal  trestles,  both  on  the  river  and  the  bay 
fronts.  A  new  20-stall  roundhouse  is  to  be  built  at  the  west  end 
of  the  yard.  On  account  of  the  riparian  rights  involved  the  com- 
pany made  application  to  the  Government  last  spring  for  permission 
to  begin  the  work,  and  this  was  granted  late  in  the  summer.  The 
cost  of  the  present  work  is  estimated  at  $1,500,000.  The  contractor 
is  J.  A.  Taylor,  Jersey  City. 

Hall  Signals  on   the   New/  York  Central, 
The  Hall  Signal  Company  has  closed  a  contract   with  the  New- 
York  Central  for  the  equipment  of  the  West  Shore  Railroad  between 
West  Cornwall  and  Haverstiaw,  20  miles,  with  Hall  automatic  nor- 
mal-danger block  signals. 

Mississippi   Railroad  Commission, 

The  forthcoming  report  of  the  Mississippi  Railroad  Commis- 
sion will  show  the  total  railroad  mileage  in  the  State  on  September 
:!ii  to  be  3, 50:;. 79  miles,  an  increase  of  StiL.JS  miles  in  two  years.  The 
total  valuation  of  railroad  property  in  1905  is  given  at  $36,316,800, 
which  nets  the  State  in  taxes  $65,141.30.  Sleeping  car,  express,  tele- 
graph and  telephone  companies  are  valued  at  $1,487,543.  on  which 
the  State  receives  $S.925  in  taxes.  During  the  last  two  years  96 
persons  were  killed  and  876  were  injured  on  the  railroads  in  the 
State,  as  compared  with  122  killed  and  440  injured  during  the  prev- 
ious  biennial  period. 

Steam   Turbines   in    Washington    Terminal    Station. 

When  the  lar.s;e  Union  Station  at  the  Washington  terminal  of 
the  Pennsylvania  Railroad  is  completed,  steam  turbines  will  he  used 
as  prime  movers  partially  on  account  of  the  limited  amount  of  space 
devoted  to  that  purpose.  Four  500-kw.  steam  turbines  have  been 
ordeied  from  the  Westinghouse  Machine  Company,  adapted  for  driv- 
ing alternaling-cnrrent  60cycle  generators  running  at  3,600  r.p.m. 
I)i-y  saturated  steam  will  be  used  at  loti  lbs.  pressure  and  25  in. 
vacuum,  and  the  turbines  will  be  capable  of  developing  670  electrical 
h.p.  each.  The  alternating-current  generators  will  be  of  the  turbo 
rotating-field  type,  with  two  poles  and  a  frequency  of  7,200  alterna- 
tions per  minute  at  a  normal  speed  of  3,600  r.p.m.  They  will  deliver 
three-phase  current  at  2,300  volts,  and,  being  of  the  enclosed  type, 
will  operate  practically  without  noise. 

Manufacturing  and  Business. 

The  San  Francisco  office  of  the  National  Tube  Co.  has  been 
moved  from  420  California  street  to  the  Union  Trust  Building. 

The  -A.tchison.  Topeka  &  Santa  Fe's  new  elevator  to  be  built 
in  Chicago  to  replace  the  one  recently  destroyed  by  fire  will  have 
a  capacity  of  1,400,000  bushels  and  cost  $600,000. 

Mr.  C.  H.  McCuUough,  Jr.,  has  been  elected  a  Vice-President  and 
General  Manager  of  the  Lackawanna  Steel  Co.,  with  office  at  Buf- 
falo, N.  Y. 

W.  W.  Rosser,  formerly  with  the  Washburn  Coupler  Co,,  has  ac- 
cepted a  position  with  the  T.  H.  Symington  Company  as  Sales  Agent 
in  the  Western  Office,  Railway  Exchange,  Chicago. 

Mr.  A.  P.  Peck,  who  has  been  electrical  sales  agent  for  the  Na- 
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tional   Electric  Co..   has  been  appointed  sales  agent  of  the  Allis- 
Chalmers  Co.,  and  will  work  in  the  New  York  district. 

Burns  &  McDonnell,  Kansas  City,  Mo.,  civil,  hydraulic  and  sani- 
tary engineers,  have  removed  their  offices  into  larger  quarters  at  709 
and  710  Dwight  Building.  This  firm  makes  a  specialty  of  municipal 
sanitary  and  hydraulic  engineering. 

Vice-Consul  Battiste  at  Port  au  Prince  reports  that  the  Haytian 
Legislature  has  granted  a  concession  to  the  National  Railroad  Co. 
of  Hayti,  in  which  a  number  of  Americans  are  interested,  to  build 
a  railroad  from  Gonaives  to  Hinche. 

The  Railroad  Supply  Co.,  Chicago  and  New  York,  reports  a  large 
and  increasing  demand  for  its  "Chicago"  channel  pins  tinned  by  a 
special  process.  It  is  claimed  that  these  pins  drive  easier  and  quicker 
and  make  a  more  permanent  and  better  contact  between  rail  and 
bond  wire. 

The  Independent  Pneumatic  Tool  Co.  has  received  an  order  from 
England  for  200  "Thor"  piston  air  drills,  reversible  wood  boring  ma- 
chines and  pneumatic  riveting  and  chipping  hammers.  On  account 
of  increased  business,  the  company  intends  to  enlarge  its  plant  at 
Aurora,  111. 

I.  M.  Cook,  for  the  past  eight  years  lumber  buyer  for  the  Pull- 
man Company,  has  opened  an  office  at  1338  Monadnock  Building. 
Chicago,  to  engage  in  business  on  his  own  account.  His  experience 
with  the  Pullman  Company  extended  over  a  period  of  19  years.  He 
will  handle  lumber  of  all  kinds,  also  veneers,  and  will  make  a  special- 
ty of  car  stock. 

The  Wilmarth  &  Morman  Co..  Grand  Rapids,  Mich.,  reports  busi- 
ness for  October  to  have  been  unusually  good,  particularly  in  foreign 
shipments,  many  machines  having  been  sent  to  England.  France, 
Norway  and  Canada.  Domestic  shipments  included  the  New  York 
Central  and  Louisville  &  Nashville  railroads  and  a  considerable  num- 
ber of  business  and  industrial  concerns. 

At  the  meeting  of  the  board  of  directors  of  the  American  Steel 
Foundries  on  November  2,  the  following  elections  and  appointments 
were  made:  Delmer  W.  Call,  Assistant  to  President;  W.  W.  Butler. 
Second  Vice-President;  R.  H.  Ripley,  Fourth  Vice-President.  Mr. 
Call,  who  assumes  a  prominent  position  in  the  management  of  the 
company,  has  for  a  great  many  years  been  connected  with  the  Na- 
tional Malleable  Castings  Co,.  Cleveland,  Ohio. 

The  Indestructible  Fibre  Co..  45  Broadway,  New  York,  has  re- 
ceived the  order  for  the  car  head-linings,  14  in.  thick,  and  for  the 
hood  material,  ij  in.  thick,  for  the  125  New  York  Central  cars  to  be 
built  by  the  American  Car  &  Foundry  Co..  and  electrically  equipped, 
for  service  between  New  York  City  and  Westchester.  The  material 
which  the  Fibre  Co.  will  furnish  will  not  only  be  fireproof,  but,  in 
case  of  accident,  it  will  not  splinter.  The  company  has  a  new  plant 
at  Massena.  N.  Y.,  for  making  car  head-linin.gs  and  hood  materials. 


PERSONAL. 


— Mr.  A.  J.  Stone,  in  becoming  Assistant  General  Manager  of 
the  Erie,  returns  to  that  road  after  an  absence  of  just  two  years. 
He  had  served  in  various  capacities  in  branches  of  the  operating 
department,  beginning  in  1SS7,  and  became  Assistant  to  the  General 
Manager  in  1902.  In  November,  1903,  he  went  to  the  Delaware  & 
Hudson  as  Assistant  to  the  Second  Vice-President,  and  a  month  later 
was  made  General  Superintendent,  w-here  he  has  been  until  his 
recent  appointment  on  the  Brie  as  Assistant  General  Manager. 

— Mr.  E.  B.  Pryor,  who  was  recently  elected  F'ourth  Vice-Presi- 
dent of  the  Wabash,  was  born  in  West  Virginia  in  1854.  His  entire 
railroad  service  has  been  on  the  Wabash.  He  started  in  1880  as  a 
clerk  on  the  Wabash.  St.  Louis  &  Pacific,  predecessor  of  the  Wabash, 
and  was  later  appointed  general  bookkeeper  and  chief  clerk  of 
general  accounts.  In  1887.  he  was  made  Assistant  Auditor,  and 
three  years  later  was  appointed  also  Assistant  Secretary  and  Assist- 
ant to  the  Vice-President.  In  1903,  he  was  made  Assistant  to  th? 
President,  from  which  office  he  received  his  present  promotion. 

— Mr.  A.  DeBernardi,  who  was  recently  appointed  General 
Superintendent  of  the  Central  district  of  the  Missouri  Pacific,  was 
born  in  Missouri  in  1865,  and  his  entire  railroad  service  has  been 
with  the  Missouri  Pacific,  He  started  his  railroad  work  in  1882 
as  a  laborer,  becoming  section  foreman  in  1885  and  working  up 
through  successive  stages  to  the  position  of  division  roadmaster 
in  1893.  In  1899,  he  was  made  trainmaster,  and  in  1900,  Division 
Superintendent  at  Concordia,  Kan.  The  next  year  he  was  trans- 
ferred to  Osawatomie,  Kan.,  where  he  remained  until  his  recent 
appointment. 

— Mr.  W.  S.  St.  George,  who  was  recently  appointed  General 
Passenger  and  Ticket  Agent  of  the  Missouri.  Kansas  &  Texas,  is 
53  years  old.  He  was  born  in  Ireland,  but  came  to  this  country 
at  an  early  age  and  began  railroad  service  as  a  clerk  on  the  Port 
Royal  &  Augusta  in  1876.     He  became  contracting  agent  and  then 
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resigned  and  was  out  of  railroad  service  for  a  while.  In  1882,  he 
resumed  railroad  work  as  freight  agent  at  Savannah  for  the  Savan- 
nah, Florida  &  Western.  At  the  end  of  that  year,  he  went  to  the 
Cincinnati,  New  Orleans  &  Texas  Pacific  as  General  Southern  Agent 
and  was  later  made  General  Agent  of  the  entire  system.  In  1884 
he  was  appointed  General  Eastern  Agent,  remaining  there  for  ten 
years,  and  then  taking  the  same  position  on  the  Missouri,  Kansas 
&  Texas,  where  he  has  heen  until  his  present  appointment. 

— Mr.  D.  C.  Moon,  who  has  been  appointed  General  Superin- 
tendent of  the  Lake  Shore  &  Michigan  Southern,  began  railroad 
work  in  1872  as  a  telegraph  operator  on  the  Dunkirk,  Allegheny 
Valley  &  Pittsburg,  a  leased  line  of  the  New  York  Central.  He 
was  agent  for  a  short  time,  then  ti'ain  despatcher,  then  in  the 
Auditor's  office,  and.  in  1890,  trainmaster.  Three  years  later  he 
was  appointed  Assistant  Superintendent  of  the  road,  and  in  1896, 
Superintendent  at  Dunkirk,  N.  Y.  In  1899  he  was  transferred  with 
the  same  title  to  the  Rome,  Watertown  &  Ogdensburg  division 
of  the  New  York  Central.  He  was  promoted  to  the  office  of  Assist- 
ant General  Superintendent  of  the  Lake  Erie  &  Western  in  1902, 
and  the  next  year  was  made  Assistant  General  Superintendent 
of  the  Lake  Shore  &  Michigan  Soutiiern,  with  office  at  Cleveland, 
where  he  remained  until  his  recent  appointment. 


Tennessee  Central. — The  following  new  officials  have  been  elected  to 
serve  until  December  1:  President, "J.  M.  Overton,  succeeding  J. 
C.  Vanblarcom;  Treasurer,  J.  P.  Howell,  succeeding  E.  A.  Faul- 
haber;  Directors,  J.  M.  Overton,  C.  N.  Burch,  A.  P.  Humphrey 
and  W.  J.  Murphy.  The  former  directory  were:  J.  C.  Vanblar- 
com, G.  A.  Clark,  John  A.  Pitts  and  W.  D.  Witherspoon. 


ELECTIONS  AND  APPOINTMENTS. 


Atchison,  Topeka  tC-  Santa  Fe. — J.  D.  Stuart,  Assistant  Freight  Audi- 
tor, has  resigned.  E.  L.  Mooney  succeeds  Mr.  Stuart,  with  office 
at  Topeka,  Kan. 

Brooklyn  Rapid  Transit. — Eugene  Klapp,  Chief  Engineer,  has  re- 
signed.   W.  S.  Menden  succeeds  Mr.  Klapp. 

Cincinnati.  Hamilton  &  Dayton. — W.  C.  Andrews  has  been  appointed 
Acting  Superintendent  of  Car  Service,  succeeding  F.  S.  Rawlins, 
resigned. 

See  Erie. 

Delaware.  Lackaica^ina  i£  Western. — B.  H.  Hawkins  has  been  ap- 
pointed Master  Mechanic  at  Buffalo,  N.  Y.,  succeeding  F. 
W.  Williams,  resigned. 

Erie. — The  authority  of  the  vice-presidents  has  been  extended  over 
the  Cincinnati,  Hamilton  &  Dayton  and  the  Pere  Marquette,  as 
follows:  G.  F.  Brownell,  First  Vice-President,  will  have  charge 
of  the  legal  department,  including  real  estate  and  taxes;  G.  A. 
Richardson,  Second  Vice-President,  will  have  charge  of  finance, 
accounting  and  the  coal  companies;  H.  B.  Chamberlain,  Third 
Vice-President,  of  traffic;  J.  M.  Graham,  Fourth  Vice-President, 
of  engineering  and  construction;  Russell  Harding,  of  operation 
and  maintenance. 

M.  P.  Blauvelt,  Comptroller  of  the  Erie,  has  been  made 
Comptroller  of  the  Cincinnati.  Hamilton  &  Dayton  and  the  Pere 
Marquette  also.  J.  L.  Cramer,  Comptroller  of  the  Cincinnati, 
Hamilton  &  Dayton,  has  been  appointed  Assistant  Comptroller 
of  the  three  roads. 

E.  A.  Williams,  Assistant  General  Manager,  has  been  ap- 
pointed General  Mechanical  Superintendent  of  the  Erie  and  of 
its  allied  and  controlled  lines,  with  office  at  New  York. 

Oalveston.  Harrisburg  iG  San  Antonio. — G.  E.  Bissonnet,  Auditor  of 
Passenger  Accounts,  has  resigned.  F.  J.  Cox,  Chief  Clerk  in  the 
Passenger  Auditing  Department,  succeeds  Mr.  Bissonnet,  with 
office  at  Houston,  Tex.     See  Southern  Pacific. 

Orand  Trunk  Pacific. — A.  C.  Dennis,  Assistant  Division  Engineer  at 
Winnipeg,  has  been  appointed  Division  Engineer  at  that  place, 
succeeding  E.  R.  McNeil,  deceased. 

Michigan  Central. — The  authority  of  .1.  R.  Smart.  Superintendent  of 
Dining  Car  Service  of  the  New  York  Central  and  of  the  Lake 
Shore  &  Michigan  Southern,  has  been  extended  over  the  Mich- 
igan Central.  C.  R.  Emery,  heretofore  Superintendent  of  Din- 
ing Cars  of  the  Michigan  Central,  is  now  Assistant  Superin- 
tendent of  that  department. 

Missouri  Pacific. — C.  H.  Miller  has  been  appointed  Engineer  of  River 
Protection. 

liew  Orleans  a-  Northeastern. — P.  Millard,  Purchasing  Agent,  has  re- 
signed. W.  J.  Kelleher,  Secretary  to  the  President,  succeeds  Mr. 
Millard. 

New  York  Central  Lines. — B.  B.  Mitchell,  General  Freight  Traffic 
Manager  of  the  Michigan  Central,  has  been  appointed  Freight 
Traffic  Manager  of  all  the  New  York  Central  Lines  west  of  Buf- 
falo, except  the  New  York,  Chicago  &  St.  Louis,  with  office  at 
Chicago. 

Pere  Marquette. — See  Erie. 

Southern  Pacific. — G.  E.  Bissonnet.  Auditor  of  Passenger  Accounts 
of  the  Galveston,  Harrisburg  &  San  Antonio,  has  been  appointed 
Ticket  Auditor  of  the  Pacific  system,  with  office  at  San  Francisco. 


LOCOMOTIVE  BUILDING. 


The  Lehigh  Valley  will  shortly  order  a  number  of  locomotives. 

The  Kansas  City,  Mexico  cC  Orient,  it  is  reported,  has  ordered 
six  locomotives. 

The  Great  Northern,  it  is  reported,  is  figuring  on  a  number  of 
new  locomotives. 

The  Minneapolis,  at.  Paul  tl-  Sault  Ste.  Marie  has  ordered  two 
locomotives  from   the  American  Locomotive  Co. 

The  Philadelphia  d-  Reading,  it  is  reported,  has  reserved  space 
with  the  Baldwin  Works  for  50  additional  freight  locomotives  for 
1906  delivery. 

The  Spokane  A  Inland,  as  reported  in  our  issue  of  September 
22,  has  ordered  six  electric  locomotives  from  the  Westinghouse 
Electric  &  Manufacturing  Co. 

The  Baltimore  c6  Ohio,  as  reported  in  our  issue  of  October  20, 
has  ordered  210  consolidation  locomotives  and  35  Pacific  locomo- 
tives. The  consolidation  locomotives  will  weigh  209.200  lbs.,  with 
186,600  lbs.  on  drivers;  cylinders,  22  in.  x  30  in.;  diameter  of 
drivers,  60  in.;  straight  top  boiler  with  wide  firebox,  having  a 
working  steam  pressure  of  205  lbs.;  total  heating  surface,  2,809 
sq.  ft.;  282  charcoal  iron  tubes,  2%  in.  in  diameter  x  15  ft.  10  in. 
long;  firebox,  107%  in.  x  7514,  in.;  grate  area,  56.24  sq.  ft.  The 
tender  will  have  a  capacity  for  7,000  gallons  of  water  and  13  tons 
of  coal.  The  Pacific  locomotives  will  weigh  218,000  lbs.,  with  140,50() 
lbs.  on  drivers;  cylinders,  22  in.  x  28  in.;  diameter  of  driving 
wheels,  74  in.;  straight  top  boiler  with  wide  firebox,  having  a 
working  steam  pressure  of  205  lbs.;  total  heating  surface,  3,395 
sq.  ft;  276  tubes,  2%  in.  in  diameter  x  20  ft.  long;  firebox, 
107%  in.  x  75%  in.;  grate  area,  56.24  sq.  ft.  The  tender  will  have 
a  capacity  of  7,000  gallons  of  water  and  13  tons  of  coal.  The  special 
equipment  for  these  engines  includes:  AVestinghouse  air-brakes, 
magnesia  boiler  lagging.  Diamond  special  brake-beams.  Perfect© 
brake-shoes  for  the  engines  and  Streeter  brake-shoes  for  the  tenders. 
Major  couplers,  Hancock  injectors,  B.  &  O.  standard  journal  bear- 
ings, U.  S.  metallic  piston  and  valve  rod  packings,  Hayden  safety 
valves,  Leach  sanding  devices,  Detroit  bull's-eye  sight-feed  lubri- 
cators, B.  &  0.  standard  springs  and  heating  equipment,  and  Ash- 
croft  steam  gages. 


CAR  BUILDING. 


The  National  of  Mexico,  it  is  reported,  is  in  the  market  for  10' 
beer  cars. 

The  Cornwall  d  Lebanon,  it  is  reported,  is  in  the  market  for 
passenger  cars. 

Blair  cf  Company,  New  York,  have  ordered  one  private  car  from 
the  Pullman  Co. 

The  Clarendon  d  Pittsford  has  ordered  20  flat  cars  from  the 
Middletown  Car  Works. 

The  Pittsburg  d  Lake  Erie,  it  is  reported,  is  in  the  market  for 
a  number  of  passenger  cars. 

The  Northern  Pacific,  it  is  reported,  will  soon  consider  the  pur- 
chase of  new  passenger  cars. 

The  National  of  Pehauntepec  has  ordered  300  box  cars  from  the 
American  Car  &  Foundry  Co. 

The  Orand  Trunk  Pacific,  it  is  reported,  has  ordered  3,000  box 
cars  from  the  Canada  Car  Co. 

The  Mexican  Central  has  ordered  70  Rodger  ballast  cars  from 
the  American  Car  &  Foundry  Co. 

The  Chicago  d  Milicaukee  Electric  has  ordered  10  cars  from  the 
Pullman  Co.  and  is  figuring  on  additional  cars. 

The  Atlantic  d  Birmingham  Construction  Co.  is  in  the  market 
for  additional  freight  and  passenger  equipment. 

The  Cincinnati,  New  Orleans  d  Texas  Pacific  has  ordered  250 
flat  cars  from  the  American  Car  &  Foundry  Co. 

The  Lake  Shore  d  Michigan  Southern  has  ordered  600  Rodger 
ballast  cars  from  the  American  Car  &  Foundry  Co. 

The  Spokane  d  Inland  has  ordered  18  interurban  passenger  cars 
and  two  interurban  express  cars  from  the  J.  G.  Brill  Co. 
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The  Central  of  New  Jersey  has  ordered  50  cars  from  the  Middle- 
town  Car  Works.     These  cars  will  have  steel  underframes. 

The  Buffalo,  Rochester  d-  Pittsburg,  it  if  reported,  will  shortly 
be  in  the  market  for  new  passenger  equipment  for  1906  delivery. 

The  ilihcaukee  Refrigerator  Transit  Company,  Milwaukee. 
Wis.,  will  buy  or  build  100  additional  refrigerator  cars  about  the 
first  of  the  year. 

The  Great  Northern,  as  reported  in  our  issue  of  October  20, 
has  ordered  300  ore  cars  of  100,000  lbs.  capacity  from  the  American 
Car  &  Foundry  Co. 

The  Lehigh  Valley  has  ordered  1,500  bo.\  cars  of  80,000  lbs. 
capacity  and  1,000  gondola  cars  from  the  Standard  Steel  Car  Co.  and 
500  box  cars  from  the  American  Car  &  Foundry  Co. 

The  Armour  Car  Lines.  Chicago,  are  building  200  of  their  stand- 
ard fruit  cars  at  their  Chicago  shops.  These  will  be  followed  by  an 
additional  400  of  the  same  type,  which  will  probably  be  completed 
this  winter. 

The  Northern  Pacific  has  ordered  500  National  coal  dump  cars 
and  will  build  at  its  own  shops  about  3.000  stock,  coal  and  box  cars 
in  addition  to  the  3,000  cars  ordered  from  the  Pullman  Co.  and 
reported  in  our  issue  of  November  3. 

The  Chicago,  Burlington  d-  Quincy  has  ordered  400  Hart  convert- 
ible ballast  cars  from  the  American  Car  &  Foundry  Co.  for  Feb- 
ruary, 1906,  delivery.  These  cars  will  weigh  39,500  lbs.,  and  will 
measure  36  ft.  long  x  9  ft.  wide  x  8  ft.  314  in.  high  over  all. 

The  Chesapeake  d  Ohio  has  ordered  2,000  gondola  cars  from  the 
W'estern  Steel  Car  &  Foundry  Co.,  1,000  gondola  cars  from  the  Amer- 
ican Car  &  Foundry  Co.,  and  1,000  gondola  cars  from  the  Standard 
Steel  Car  Co.,  and  is  reported  as  having  ordered  13  passenger  cars 
from  the  Pullman  Co. 

The  Cold  Blast  Transportation  Company,  as  reported  in  our 
issue  of  October  27.  has  ordered  200  refrigerator  beef  cars  of  60,000 
lbs.  capacity  from  the  American  Car  &  Foundry  Co.  for  December, 

1905,  delivery.  These  cars  will  be  34  ft.  6  in.  long  and  the  bodies 
and  underframes  will  be  of  wood. 

The  Atchison.  Topeka  d  Satiia  Fe  has  ordered  100  tank  cars 
from  the  Standard  Steel  Car  Co.  and  1,000  box  cars  from  the  Amer- 
ican Car  &  Foundry  Co.  These  are  in  addition  to  the  500  flat  cars 
ordered  from  the  Western  Steel  Car  &  Foundry  Co.  which  were 
reported  in  our  issue  of  November  3. 

The  Delaware,  Lackaicanna  d  Western,  as  reported  in  our  issue 
of  November  3,  has  ordered  500  box  cars  of  60,000  lbs.  capacity  from 
the  American  Car  &  Foundry  Co.,  500  box  cars  of  60,000  lbs.  capacity 
from  Barney  &  Smith,  and  is  building  2.400  box  cars,  200  stock  cars 
and  100  carriage  cars  all  of  60,000  lbs.  capacity  at  its  own  shops. 

The  Indianapolis  d  Cincinnati  Traction  has  ordered  10  pas- 
senger and  four  express  freight  cars  from  Barney  &  Smith  for 
February,  1906,  delivery.  All  of  these  cars  will  be  55  ft.  long  and 
8  ft.  10  in.  wide  over  all.  The  special  equipment  includes:  West- 
inghouse  air-brakes,  Van  Dorn  couplers,  Pantasote  curtain  material 
for  the  passenger  cars  and  Baldwin  trucks. 

The  Cincinnati,  New  Orleans  d  Texas  Pacific  is  in  the  market 
for  250  flat  cars  of  80,000  lbs.  capacity.  These  cars  will  be  40  ft. 
long  and  S  ft.  10  in.  wide,  over  sills.  The  special  equipment  in- 
cludes: Buffalo  brake-beams,  Westinghouse  air-brakes,  Ajax  brasses. 
Climax  couplers.  Miner  tandem  draft  rigging,  Harrison  dust  guards, 
Symington  journal  boxes.  Railway  Steel  Spring  Co.'s  springs  and 
arch-bar  trucks. 

The  Twin  City  Rapid  Transit  is  building  51  passenger'  cars  at 
its  Milwaukee  shops.  These  cars  will  weigh  60,000  lbs.  each,  and 
will  measure  34  ft.  long  x  9  ft.  3  in.  wide  x  11  ft.  S  in.  high.  The 
special  equipment  includes:  Jones  &  Laughlin  axles,  National  elec- 
tric air-brakes,  Curtain  Supply  Co.'s  curtain  fixtures  and  material. 
Baker  heating  system,  Symington  journal  boxes,  Baldwin  trucks  and 
Pittsburg  standard  wheels. 

The  Coal  d  Coke,  as  reported  in  our  issue  of  October  27,  has 
ordered  three  passenger  coaches  from  the  Pullman  Co.,  for  March, 

1906,  delivery.  These  cars  will  be  52  ft.  long,  9  ft.  8  in.  wide,  over 
all,  and  10  ft.  V4,  in.  high  at  eaves.  The  special  equipment  includes: 
Sterlingworth  brake-beams.  Westinghouse  air-brakes,  Janney  coup- 
lers, Forsyth  curtain  fixtures,  Pantasote  curtain  material.  Safety 
heating  system,  and  Coal  &  Coke  Railway  Co.'s  standard  paint. 

The  Atlantic  Coast  Line  has  ordered  15  wide-vestibule  passenger 
cars  from  Barney  &  Smith.  These  cars  will  be  60  ft.  long  and  the 
special  equipment  will  include  Westinghouse  high-speed  brakes  and 
American  slack  adjusters.  Climax  journal  boxes.  Damascus  brcnze 
solid  journal  bearings,  standard  steel  platforms.  Westinghouse  fric- 
tion draft-gear,  Barney  &  Smith  walk-over  seats,  Pintsch  gas  light- 
ing system,  and  Ajax  diaphragms. 


The  New  Orleans  Great  Northern,  as  reported  in  our  issue  of 
October  27,  has  ordered  three  coaches,  three  baggage,  mail  and  ex- 
press cars  and  one  buffet  parlor  car  from  Barney  &  Smith.  All  cars 
will  be  70  ft.  long,  9  ft.  8  in.  wide,  and  the  coaches  and  buffet  car 
will  be  6  ft.  81.;  in.  high,  the  baggage,  mail  and  express  cars  6  ft. 
11^2  in.  high,  all  inside  measurements.  The  special  equipment  for 
all  includes:  Barney  &  Smith  brake-beams,  Christie  brake-shoes. 
Tower  couplers,  Forsyth  curtain  fixtures  and  Blount  door  fastenings 
for  coaches  and  buffet  car,  Magnus  Metal  Co.'s  journal  boxes,  Pintsch 
light,  Barney  &  Smith  standard  trucks  and  Pullman  vestibules  for 
coaches  and  buffet  car. 


BRIDGE  BUILDING. 


IxDiAXAPOLis,  IXD. — Plans  have  been  completed  by  County  Engi- 
neer Harry  Klausman  and  accepted  by  the  Board  of  County  Com- 
missioners for  the  new  bridge  to  be  built  at  Thirtieth  street  over  Fall 
creek.  This  will  be  the  last  bridge  to  be  built  out  of  the  appropria- 
tion made  for  new  bridges  after  the  floods  of  1904.  The  proposed 
structure  will  be  a  Melan  arch  consisting  of  three  spans  of  concrete 
or  reinforced  concrete  construction.  291  ft.  long  and  40  ft.  wide,  to 
cost  $75,000. 

Iboxtox,  Ohio. — A  contract  has  been  given  to  the  American 
Bridge  Co.  which  calls  for  12,000  tons  of  fabricated  steel  for  the 
new  bridge  to  be  built  over  the  Ohio  river  between  this  place  and 
Ashland  for  the  Cincinnati,  Hamilton  &  Dayton. 

Little  Rock,  Abk. — County  Road  and  Bridge  Commissioner 
Reichardt  has  made  surveys  for  a  steel  bridge  14  miles  from  this 
place  in  Brodie  township. 

Milwaukee,  Wis. — The  finance  committee  of  the  City  Council 
has  approved  the  issuance  of  $150,000  of  bonds  to  pay  part  of  the 
cost  of  the  two  bridges  to  be  built  at  First  avenue  and  at  Sixth 
street.  The  committee  also  recommends  the  building  of  the  Park 
bridge  over  the  North-Western  tracks  at  Riverside  Park. 

Mobgas  City,  La. — The  Southern  Pacific  has  decided  to  build 
a  steel  bridge  over  the  Atchafalaya  river  at  this  place  to  cost 
$500,000.  The  proposed  bridge  will  be  built  on  nine  cylinder  con-" 
Crete  piers  just  below  the  present  structure  and  will  consist  of 
six  fixed  spans  235  ft.  6  in.  each,  with  a  draw  272  ft.  long,  making 
a  total  of  about  1,682  ft.  The  company  is  also  remodeling  the 
San  Jacinto  bridge,  and  when  this  work  is  completed,  the  Southern 
Pacific  line  between  New  Orleans  and  San  Francisco  will,  it  is 
said,  be  able  to  carry  the  heaviest  rolling  stock. 

Oklahoma  City,  Okla.  T. — The  County  Commissioners  at  a  re- 
cent meeting  decided  to  build  a  new  steel  bridge  100  ft.  long  over  the 
Canadian  river  at  the  foot  of  Robinson  street. 

Owen  Souxu,  Oxt. — The  Town  Council  will  build  a  steel  bridge 
over  the  Sydenham  river  to  cost  $10,000. 

Paisley",  Pa. — The  bridge  to  be  built  over  the  Monongahela  river 
at  McCann's  Ferry  by  the  Unioutown  &  Wheeling  Short  Line  will 
be  a  double-deck  structure  somewhat  similar  to  the  Allegheny  river 
bridge  at  Tenth  street,  Pittsburg.  The  upper  deck  will  be  used 
for  a  steam  railroad  and  will  carry  one  track.  The  lower  deck 
will  carry  two  tracks  for  an  electric  road  and  will  also  accommo- 
date the  highway  traffic.  The  length  of  the  entire  structure  will 
be  between  1,500  and  1,600  ft.  The  channel  span  will  be  425  ft. 
long  and  120  ft.  above  the  river. 

Pitt.sburg.  Pa. — A  contract  has  been  given  by  the  Pittsburg  & 
Lake  Erie  for  building  a  concrete  bridge  over  Turtle  creek  on  the 
Monongahela  division,  to  consist  of  three  36-ft.  arches  to  carry  five 
tracks,  to  the  Dravo  Contracting  Co.,  to  replace  the  present  structure 
carrying  two  tracks.  A  contract  has  also  been  let  for  a  bridge  over 
Brady's  run  at  Bridgewater,  near  Beaver  Falls,  to  consist  of  two 
arches  of  20  ft.  each  and  one  of  28  ft.  to  carry  four  tracks,  to  Strat- 
ton-Lewis  &  Co.  The  same  company  recently  let  the  contract  for  a 
two-track  steel  bridge  over  the  Shenango  river  at  Newcastle  Junc- 
tion, and  an  addition  to  the  present  double-track  bridge,  making  it 
four-track.  The  company  is  four-tracking  many  of  its  bridges  on 
the  main  line  north  of  Pittsburg  and  double-tracking  those  on  the 
division  south  of  Pittsburg.  A  contract  has  also  been  let  to  Robert 
A.  Cummings  for  building  a  concrete  retaining  wall  along  the  river 
road  at  Esplan  Borough. 

,  PiTTSTOX,  Pa. — The  Warwick  Iron  &  Steel  Co.  will  at  once  be- 
gin building  a  steel  bridge  600  ft.  long  on  concrete  piers  over  the 
Schuylkill  river;  it  will  be  used  to  carry  cars  containing  slag  from 
its  furnace  to  North  Coventry. 

Sioux  City,  Iowa. — Plans  are  being  made  for  building  a  subway 
on  Iowa  street  under  the  tracks  with  approaches  and  superstructure 
about  1,600  ft.  long,  to  cost  about  $255,000. 

Tacoma.  Wash. — The  County  Commissioner  of  Pierce  County, 
Wash.,  has  extended  to  November  24  the  time  for  receiving  bids  for 
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the  piling  work  on  Lincoln  avenue  and  building  a  drawbridge  over 
Hylebos  creek  near  Tacoma.  A.  J.  Weisbach  is  Deputy  County  Com- 
missioner. 

Three  Rhtes,  Que. — An  officer  o£  the  St.  Maurice  Valley  writes 
that  this  company  will  build  a  steel  deck  truss  bridge  at  Head 
Race  112  ft.  long;  also  a  steel  arch  bridge  270  £t.  long  over  the 
St.  Maurice  river  at  the  Gorge  crossing,  and  a  second  bridge  over 
the  same  river  to  consist  of  seven  spans  each  150  ft.  long.  W.  S. 
Hart,  of  this  place,  is  Secretary  and  Treasurer. 

ToPEKA,  Kan. — The  Atchison,  Topeka  &  Santa  Fe  and  the  Topeka 
Street  Railway  Co.  are  planning  to  jointly  build  a  viaduct  over  the 
tracks  of  the  former  at  Branner  street. 

ToBONTO,  O.NT. — The  City  Engineer  has  recommended  to  the 
Board  of  Control  the  building  of  a  swing  bridge  or  a  rolling  lift 
bridge  over  the  western  gap,  to  be  used  as  a  street  car  route  to  the 
island.    The  cost  of  the  bridge  will  be  about  |200,000. 

Other  Structures. 

Batixe  Creek,  Mich. — The  Grand  Trunk  is  putting  up  a  stone 
passenger  station  250  ft.  long  to  cost  $100,000. 

Faithhorn,  III.- — A  contract  has  been  given  by  the  Chicago 
Southern  to  Magnus  Yeager,  of  Danville,  III.,  at  $400,000  to  build 
a  new  roundhouse,  station,  offices  and  other  buildings  at  this  place, 
which  is  10  miles  south  of  Chicago  Heights. 

Kalamazoo,  Mich. — The  Grand  Rapids  &  Indiana  Railroad  has 
bought  40  acres  of  land  at  Kalamazoo  and  is  planning  to  make 
extensive  Improvements  in  the  spring,  including  a  new  round- 
house, a  water  tank,  coal  sheds  and  other  buildings. 

Lynchburg,  Va. — The  Southern  Railway  has  agreed  to  build 
an  additional  receiving  freight  house  25  ft.  x  420  ft.  here. 

Malone,  N.  Y. — The  New  Vork  Central  &  Hudson  River,  it  is 
said,  has  plans  ready  for  putting  up  shops  here  to  cost  $170,000. 

Pine  Bluff,  Ark. — The  St.  Louis,  Iron  Mountain  &  Southern 
and  the  St.  Louis  Southwestern  will  jointly  build  a  union  station 
at  this  place. 

Pdeblo,  Colo. — The  Denver  &  Rio  Grande  has  bought  about  93 
acres  of  land  as  a  site  on  which  it  will  build  new  shops  and  a 
roundhouse  at  a  cost  of  about  $300,000. 
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New  Incorporations,  Surveys,  Etc. 

Bangor  &  Aroostook  (Northern  Maine  Seaport). — This  com- 
pany has  completed  its  line  from  Lagrange  south  to  Stockton  and 
Searsport,  on  Penobscot  Bay,  and  an  officer  says  that  the  road 
will  be  in  operation  some  time  this  month,  probably  on  the  20th. 
Completion  of  this  line  gives  the  Bangor  &  Aroostook  a  tidewater 
connection.  A  branch  line,  under  the  name  of  the  Bangor  Terminal, 
is  being  built  from  the  town  of  Hermon,  in  Penobscot  County,  east 
to  Bangor,  which  will  give  an  entrance  into  that  city.  From  the 
southern  terminus  of  the  road  on  Penobscot  Bay,  a  line  of  steamers 
will  be  run  to  Boston  and  New  York. 

Boston  Elevated. — This  company  has  reached  an  agreement 
with  the  city  officials  of  Boston,  subject  to  the  approval  of  the  City 
Council,  for  building  two  two-track  subways  between  Harvard 
Square,  Cambridge,  and  Boston.  One  line  will  be  through  Massa- 
chusetts avenue  and  Main  street  to  the  new  Cambridge  bridge,  and 
the  other  through  Cambridge  street  to  the  new  Charles  river  dam. 

Brooklyn  Grade  Crossing  Commission. — The  lowest  bid  for  the 
work  on  section  No.  2  of  the  Brighton  Beach  improvements,  which 
calls  for  the  depressing  of  about  C.SOO  ft.  of  roadbed  and  elevat- 
ing rails  from  Avenue  G  to  Church  avenue.  Flatbush,  is  said  to  be 
that  of  Charles  Crawford,  whose  bid  was  $509,000,  which  was 
$9,000  less  than  the  next  lowest  bidder.  It  is  the  intention  to 
begin  work  this  fall  and  have  it  completed  by  May  1,  1907.  At  one 
point  in  section  No.  2,  the  Brighton  Beach  tracks  will  be  raised  to 
go  over  the  Long  Island  tracks  near  Vandeveer  Park,  the  former's 
tracks  being  depressed  at  that  point. 

Canadl\n  Pacific. — This  company  is  building  an  extension  of 
the  Crow's  Nest  Pass  branch  to  Macleod,  Alberta. 

Central  R.ailw.vy  of  Oregon. — This  company,  which  was  in- 
corporated last  June  in  Oregon,  with  a  capital  of  $2,000,000,  has  re- 
cently issued  bonds  to  carry  out  the  work  of  building  its  proposed 
belt  line  in  the  Grande  Ronde  valley.  Union  County,  Ore.  The,  pro- 
posed line  will  connect  Elgin,  Cove,  Union,  Hot  Lake  and  La  Grande, 
and  will  be  a  feeder  for  the  O.  R.  R.  &  N. 

Chicago  &  North-Western. — See  Wyoming  &  Northwestern. 

Chicago,  Milwaukee  &  St.  Paul. — See  White  River  Valley. 


Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — A  contract  is 
reported  let  by  this  company  to  0.  D.  Guilfoil,  of  Terre  Haute, 
Ind.,  for  grading  and  filling  on  its  road  from  Burnett,  Ind.,  to  Car- 
bon, and  for  laying  a  second  track  for  a  distance  of  about  10  miles 
on  this  section  of  the  road.  The  double  track  work  from  Markles 
Station  to  Burnett  has  been  completed  by  Contractor  Wells,  of  St. 
Louis. 

Colorado  Southern,  New  Orleans  &  Pacific— This  company, 
it  is  said,  has  given  a  contract  to  the  Kenefick,  Hammond  &  Quigley 
Construction  Co.,  of  Kansas  City,  Mo.,  for  building  its  proposed  road 
from  De  Quincy,  La.,  on  the  Kansas  City  Southern,  east  to  Baton 
Rouge,  a  distance  of  250  miles,  with  a  southern  branch  50  miles  long 
to  connect  with  the  Southern  Pacific.     (November  3,  p.  143.) 

Decatur,  Sullivan  &  Mattoon  Transit. — An  officer  writes  that 
this  company  has  been  granted  a  charter  in  Illinois,  but  has  not 
as  yet  determined  the  route  of  its  proposed  electric  railroad,  which 
is  to  run  from  Decatur,  111.,  southeast  to  Mattoon,  a  distance  of 
about  42  miles.  The  character  of  the  work  will  be  light,  maximum 
grades  being  1  per  cent,  and  maximum  curvature  2  degrees.  There 
will  be  one  steel  bridge  and  two  trestles.  No  contracts  have  yet 
been  let.  A.  B.  Starbuck,  of  Mattoon,  111.,  is  President;  J.  M. 
Clokey,  Vice-President,  and  W.  A.  Steele,  Secretary  and  Treasurer. 
(October  27,  p.  134.) 

Deepwateb. — See  Tidewater  below. 

Fulton  County  Narrow  Gage. — This  company  has  changed  its 
road  from  narrow  to  standard  gage  from  Galesburg  to  Lewiston,  111., 
50  miles.  The  rest  of  the  road,  from  the  latter  point  to  Havana, 
on  the  Illinois  river,  will  be  widened  next  spring. 

Gila  Valley.  Globe  &  Northern. — This  company  has  given  a 
contract  to  Sherer  &  Co.,  of  Los  Angeles,  Cal.,  for  rebuilding  its  line 
from  San  Carlos  to  Fort  Thomas,  a  distance  of  31  miles.  The  lino 
will  leave  the  river  at  San  Carlos  and  follow  higher  ground  above 
the  flood  level  for  the  entire  distance;  and  will  be  straightened  and 
leveled. 

Kansas  City,  Galveston  &  Mexico. — A  charter  has  been  granted 
a  company  under  this  name  in  Oklahoma  Territory,  with  a  capital 
of  $10,000,000,  and  offices  at  Guthrie,  Kansas  City,  Mexico  City  and 
New  York,  to  build  a  railroad  from  Kansas  City  to  Port  Progreeso, 
State  of  Yucatan,  Mex.  The  proposed  main  line  is  through  Kan- 
sas, Indian  Territory  and  Texas,  passing  through  Denison,  Dallas, 
Waco.  Austin  and  San  Antonio.  Three  branches  are  also  pro- 
posed. One  from  Wagoner  and  Sapulpa,  Ind.  T.,  west  to  Guthrie; 
another  from  Dallas  west  to  Fort  Worth,  and  a  third  from  Austin 
to  Houston  and  Galveston.  The  incorporators  are:  G.  V.  Pattison, 
H.  W.  Pentecost,  N.  D.  McGinley  and  others,  of  Guthrie. 

Kansas  City  Southern. — Surveys,  it  is  said,  have  been  com- 
pleted by  this  company  for  a  line  eight  miles  long  from  its  Lake 
Charles  line  west  to  Sulphur,  La. 

North  Carolina  Connecting. — The  incorporators  of  this  com- 
pany, mentioned  last  week,  include:  D.  W.  Gunn.  of  Roanoke,  La.; 
D.  J.  Nysewander  and  S.  P.  Douglas,  of  Toledo,  Ohio;  T.  F.  Whlt- 
tlesy,  of  Mobile,  Ala.;  W.  H.  Hood  and  R.  H.  Hood,  of  Henderson. 

Northern  Maine  Seaport. — See  Bangor  &  Aroostook  above. 

Oglesby  &  Granville. — A  contract  is  reported  let  by  this  com- 
pany to  the  Gentry  Construction  Co.,  of  Chicago,  for  building  its 
proposed  road  from  Oglesby,  in  La  Salle  County,  111.,  west  to  Gran- 
ville, in  Putnam  County,  a  distance  of  12  miles.  Grading  has  been 
commenced.  S.  T.  Crapo.  Chicago,  is  President,  and  D.  C.  Dunlock, 
Granville,  III.,  is  Chief  Engineer. 

Oklahoma  Central. — Announcement  has  been  made  that  this 
company  has  let  contracts  for  work  on  its  proposed  road  from  Le- 
high to  Chickasha.  Ind.  T.,  as  follows:  M.  B.  Ryan,  of  Shawnee, 
Okla.  T..  all  the  bridges,  trestles  and  culverts;  E.  N.  Taylor,  of 
Atoka,  Ind.  T..  400,000  ties  and  pilings;  Walls,  Hale  & 
Grain,  for  grading  the  first  11  miles  out  of  Lehigh;  A.  B.  McKinley, 
all  bridges  and  timber  for  the  first  three  miles;  and  to  the  Wis- 
consin Bridge  &  Iron  Co.,  Chicago,  for  building  a  steel  bridge  86 
ft.  long  over  Leader  creek.  W.  J.  Terry,  of  Ada,  Ind.  T.,  will  have 
charge  of  the  construction  work. 

Pacific  &  Idaho  Northern. — This  company,  which  operates  a 
line  from  Weiser,  Idaho,  to  Council,  a  distance  of  60  miles,  has  given 
a  contract  to  J.  W.  &  B.  W.  Slick,  of  Salt  Lake,  to  grade  6%  miles 
north  from  Council.  The  contract  calls  for  the  completion  of 
the  work  within  90  days.  Grading  has  already  been  completed  on 
an  additional  S^L-  miles,  and  track  laying  will  soon  be  commenced 
on  this  section.     (June  16,  p.  199.) 

Pennsylvania. — This  company  has  agreed  with  the  city  authori- 
ties of  Philadelphia  for  the  elevation  of  its  tracks  in 
that  city  from  Venango  street  to  Norris  street.  From  Venango 
street  to  Cambria  street  there  will  be  an  embankment  walled  by 
masonry,  and  from  that  point  to  Norris  street  a  steel  viaduct.    The 
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Philadelphia  &  Reading  tracks  will  pass  under  the  structure  at 
Trenton  avenue  near  Lehigh  avenue.  Bids,  it  is  said,  are  being 
asked  by  the  Pennsylvania  for  the  work.  The  cost  is  estimated  at 
»1,500,000.  of  which  the  city  will  pay  $750,000. 

This  company  proposes  to  extend  and  improve  the  west-bound 
classification  yard  at  Hollidaysburg.  The  work  is  extensive,  but 
the  plans  have  not  yet  been  completed. 

Pine  Buff,  North  &  South. — This  company,  which  was  organ- 
ized in  Arkansas  to  build  a  railroad  from  Point  Pleasant,  Ark.,  to 
Roanoke,  4G  miles,  has  decided  to  begin  work  at  once.  Z.  Orte  is 
President.     (April  21,  p.  131.) 

PiTTSnuRG.  BiNGHAMTOx  &  E.\STERX. — E.  W.  Sawyer.  Superinten- 
dent of  this  company,  says  that  work  will  at  once  be  started  on  the 
road.  Three  construction  crews  will  be  organized.  One  between 
Canton  and  Ansonia,  where  connection  is  to  be  made  with  the  Buffalo 
&  Susquehanna;  another  will  work  from  Towanda  east  and  west, 
and  the  third  from  Binghamton  westward.  An  auxiliary  company 
— the  Central  Pennsylvania  Coal  Co. — has  been  organized,  and  has 
leased  7,000  acres  of  coal  fields  in  Lj'coming  and  Tioga  Counties.  A 
branch  railroad  will  be  built  south  from  the  main  line  to  these  coal 
fields.     (August  IS,  p.  55.) 

Providence  &  Burrillville  Street. — This  company  has  opened 
its  new  electric  line  from  Providence,  R.  1..  north  to  Woonsocket,  a 
distance  of  14  miles. 

St.  Maurice  Valley. — An  officer  writes  confirming  the  report 
that  this  company  has  given  a  contract  to  Ross  &  McRae  for 
building  its  proposed  railroad  from  Three  Rivers,  Que.,  northwest  to 
Shawinigan  Falls,  following  the  south  bank  of  the  Si.  Maurice  river 
and  crossing  at  Ores  Rapids,  approximately  22  miles.  Ten  miles  of 
the  proposed  route  consists  of  prairie  work,  and  the  balance  of 
heavy  clay  and  rock  work  .  The  grades  northbound  will  be  1  per 
cent.,  and  0.5  per  cent,  southbound,  with  a  maximum  curvature  of 
8  degrees.  The  work  includes  the  building  of  a  steel  deck  truss 
bridge  at  Head  Race,  112  ft.  long;  at  the  Gorge  crossing  of  the 
St.  Maurice  river,  a  steel  bridge  270  ft.  long,  and  at  a  second  cross- 
ing of  the  same  river  a  bridge  of  seven  spans,  each  150  ft.  long.  W. 
S.  Hart,  of  Three  Rivers,  is  Secretary  and  Treasurer  of  the  com- 
pany.    (October  20,  p.  127.) 

Tidewater. — This  company,  which  proposes  to  build  a  rail- 
road from  tidewater  at  Norfolk,  Va.,  west  to  the  western  boun- 
dary of  Virginia,  where  Mercer  County,  W.  Va.,  joins  Giles  County, 
Va.,  a  distance  of  350  miles,  has  100  miles  under  construction  from 
Norfolk  west,  and  has  recently  asked  for  bids  to  build  from  that 
point  westward.  This  road  is  being  built  in  connection  with  the 
Deepwater,  which  will  continue  the  line  from  the  Virginia  state 
line  about  110  miles  to  Deepwater,  W.  Va. 

White  River  Valley  (C,  M.  &  St.  j.^.). — This  company  has  put 
in  operation  its  new  line  from  Chamberlain.  S.  Dak.,  on  the  Chi- 
cago, Milwaukee  &  St.  Paul,  west  to  Presho,  a  distance  of  40  miles. 
The  road  will  be  extended  west  an  additional  160  miles  to  Rapid 
City.     CApril  28,  p.  144.) 

Wise  Terminal. — This  company,  which  owns  a  line  6  miles  long, 
running  from  Norton  in  Wise  County,  Va.,  north  to  Glamorgan.  Va., 
is  putting  in  a  new  connection  with  the  Norfolk  &  Western  at  Nor- 
ton. This  road  recently  ran  a  preliminary  survey  from  its  terminus 
at  Glamorgan  north  to  a  connection  with  the  proposed  extension  of 
the  Chesapeake  &  Ohio's  Big  Sandy  branch  from  Pikeville.  Ky.  It 
will  probably  make  location  this  winter  and  be  ready  to  commence 
work  in  the  spring.  The  new  line  will  open  up  a  rich  coal  and 
timber  district. 

Wyoming  &  Northwestern  (C.  &  N.  W.). — An  officer  writes  re- 
garding the  extension  being  built  by  this  company  from  Casper, 
Wyo.,  northwest  via  Wolton  and  Shoshoni,  a  new  town,  thence 
southwest  to  Lander,  approximately  145  miles,  that  work  is  now 
under  way  by  the  Kilpatrick  Bros.  &  Collins  Contracting  Co.,  of 
Beatrice,  Neb.,  which  has  the  contract  for  all  the  construction,  ex- 
cept the  buildings.  Eight  miles  of  track  have  been  laid.  E.  C. 
Carter,  Chief  Engineer,  Chicago,  HI. 


RAILROAD  CORPORATION  NEWS. 


Atlantic  Coast  Electric. — The  property  of  this  company  has  been 
sold  under  foreclosure  to  A.  H.  Joline,  for  a  price  said  to  be 
1700,000.     (June  23,  p.  207;  June  30,  p.  216.) 

Bangor  &  Aroostook. — The  gross  earnings  of  this  road  for  the  year 
ending  June  30  were  $2,159,072,  an  increase  over  the  figures  for 
last  year  of  $143,716.  Net  earnings  were  $782,359,  an  increase  of 
$25,945.  One  hundred  and  five  thousand  dollars  was  paid  for 
betterments,  this  being  an  increase  of  $25,500.  The  surplus  after 
charges  was  $125,999,  an  increase  of  $9,155. 

CJJfADiAN  Pacific. — The  gross  earnings  increased  in  September,  1905. 
as  compared  with  September,  1904,  $651,699,  and  the  increase  in 


net  was  $507,202.  Corresponding  increases  in  the  figures  for 
the  three  months  ended  September  30  were  $1,204,536  and 
$959,040.  The  comparatively  large  increases  in  net  earnings 
thus  shown  are  due  to  the  fact  that  this  year  the  Canadian 
wheat  crop  is  so  large  that  the  road  has  been  able  to  move  a 
large  quantity  of  it  before  such  cold  weather  sets  in  as  to  make 
operating  expenses  large. 

This  company  has  leased  the  Tilsonburg.  Lake  Erie  &  Pa- 
cific, and  will  take  possession  November  15.  The  road  runs 
from  Port  Burwell  to  IngersoU.  Ont.,  35  miles,  and  has  $400,000 
stock  and  an  authorized  funded  debt  of  $875,000. 

Detroit  &  Mackinac. — The  annual  report  for  the  year  ended  June  30, 
1905.  shows  gross  earnings  of  $990,555,  an  increase  over  the  pre- 
vious year  of  $9,240.  and  operating  expenses  of  $635,071,  an  in- 
crease of  $31,914,  leaving  net  earnings  of  $355,484,  a  decrease  of 
$22,674. 

G.iiNESviLLE  Midland. — The  stockholders  have  authorized  an  issue 
of  $625,000  5  per  cent.  30  year  bonds,  the  proceeds  of  the  sale 
of  which  are  to  be  used  to  pay  for  the  extension  from  Jeffer- 
son, Ga..  to  Athens,  19  miles,  and  to  retire  the  present  issue 
of  $225,000  6  per  cent,  bonds  of  1909. 

Illinois  Central. — The  gross  earnings  for  the  three  months  ended 
September  30  were  $11,724,891.  a  decrease,  as  compared  with 
the  same  period  last  year,  of  $635,208.  The  net  earnings  were 
$3,081,723,  an  increase  of  $876,859. 

Louisiana  &  Arkansas. — During  the  year  ended  June  30,  1905,  gross 
earnings  increased  from  $704,671  to  $844,536.  Operating  ex- 
penses were  $521,712,  an  increase  of  $33,917,  making  the  in- 
crease in  net  earnings  $105,947.  The  surplus  for  the  year  was 
$201,522.  an  increase  of  $86,065.  There  was  a  large  decrease 
in  the  value  of  improvements  charged  to  capital  and  in  the 
maintenance  of  way  account.  There  were  20  miles  more  operated 
than  in  1904. 

Norfolk  &  Western. — The  gross  earnipgs  for  the  three  months 
•  ended  September  30  were  $6,920,295,  an  increase  over  the  fig- 
ures for  1904  of  $1,150,403.  or  about  20  per  cent.  The  operat- 
ing expenses  were  $4,204,823,  an  increase  of  $841,086,  leav- 
ing net  earnings  of  $2,715,472,  an  increase  of  $309,317.  The 
operating  ratio  for  this  period  increased  from  58  per  cent,  to 
61  per  cent. 

Raleigh  &  Charleston. — This  company  has  been  incorporated  with 
a  capital  of  $850,000  as  a  reorganization  of  the  Carolina  North- 
ern, which  was  recently  sold  at  a  receiver's  sale.  The  Caro- 
lina Northern  runs  from  Lumberton,  N.  C,  to  Marion,  S.  C, 
40  miles,  and  has  $500,000  capital  stock  outstanding. 

Re.ujlng. — The  September  gross  earnings  of  this  company,  whose 
properties  consist  of  the  Philadelphia  &  Reading  Railway  and 
the  Philadelphia  &  Reading  Coal  &  Iron  Co.,  were  $6,076,478. 
This  amount  is  the  largest  on  record  except  that  for  last  May, 
which  was  $7,192,524.  These  results  are  due  more  to  the  pros- 
perity in  the  coal  trade  than  to  any  great  increase  in  the 
earnings  of  the  railroad.  In  May,  the  output  of  anthracite 
coal  by  the  Reading  was  1,262.074  tons,  the  total  output  of 
all  other  companies  being  6,005,158  tons.  In  September,  the 
figures  were  1,067.916  tons  and  5.082,232  tons  respectively. 
The  gross  earnings  of  the  company  during  September,  1904, 
were  $4,789,696.  The  net  earnings  for  September,  1905,  were 
$1,852,684,  as  compared  with  $1,955,435  during  May.  The  gross 
earnings  of  the  Philadelphia  &  Reading  Railway  during  Sep- 
tember, 1905.  were  $3,509,358,  as  compared  with  $3,550,477  for 
May,  1905,  and  $2,817,874  for  September,  1904.  The  net  earn- 
ings for  the  three  periods  were  respectively  $1,593,212,  $1,522,398 
and  $1,259,657.  The  surplus  over  fixed  charges  of  the  Read- 
ing Co.  for  September,  1905,  was  $984,184.  Deducting  from  this 
amount  $233,334,  which  is  one-twelfth  of  the  annual  dividend 
on  the  $70,000,000  first  and  second  preferred  stocks,  there  is 
left  $750,851  available  for  dividends  on  the  common  stock.  This 
figure  shows  that  the  company  is  at  present  earning  at  the 
rate  of  12  per  cent,  per  year  on  its  common  stock,  it  having 
earned  about  10  per  cent,  on  the  common  stock  during  the 
year  ended  June  30,  1905.  The  trading  in  this  stock  on  the 
New  York  Stock  Exchange  has  been  very  active  since  June  30. 
At  that  date  it  was  quoted  at  99i^i  and  it  is  now  about  140;  24 
points  of  this  advance  having  been  made  during  the  last  two 
months  and  16  during  the  last  two  weeks. 

Southern  Pacific — The  increase  in  gross  earnings  for  the  three 
months  ended  September  30  v\-as  $2,615,891,  and  in  net  earn- 
ings $1,273,933.  For  the  month  of  September,  the  increase  in 
gross  earnings  was  $744,709,  and  in  net  earnings,  $296,493. 

Union  Pacific. — During  the  quarter  ended  September  30,  gross  earn- 
ings increased  $2,518,406.  and  net  earnings.  $1,324,247.  The  in- 
creases in  gross  and  net  for  the  month  of  September  were  $781,- 
650  and  $405,263  respectively. 


GENERAL    NEWS  SECTION 


The  Erie  Canal  is  to  be  closed  November  2S. 

According  to  a  press  despatch  the  Denver  &  Rio  Grande  is  to 
have  ticket  collectors  on  its  passenger  trains. 

At  Marengo,  Iowa.  November  9.  Eric  von  Kutzeben  was  sent- 
enced to  imprisonment  for  life  for  maliciously  derailing  a  passenger 
train  of  the  Chicago.  Rock  Island  &  Pacific  at  Homestead.  Iowa, 
on  the  21st  of  March  last. 

A  press  despatch  from  Winnipeg  says  that  the  Canadian  Pacific 
is  to  carry  2.000.000  bushels  of  wheat  by  rail  from  Fort  William 
to  St.  John,  N.  B.  The  wheat  is  to  furnish  the  lo^ds  for  the  first 
sailings  from  St.  John  of  the  Canadian  Paci^c  transatlantic 
steamers. 

The  Railroad  Commission  of  Georgia  has  taken  measures  to 
i-ecover  in  the  courts  the  legal  penalties  against  the  Louisville  & 
Nashville  for  failure  to  obey  an  order  to  put  up  a  station  building 
at  Blackwells  and  failure  to  furnish  certain  information  asked  for 
by  the  Commission. 

The  Railroad  Y.  M.  C.  A.  in  the  yard  of  the  Pere  Marquette 
road  at  Grand  Rapids,  Mich.,  will  soon  have  a  new  building,  the 
last  contracts  having  just  been  let.  The  building  is  to  cost  $15,000 
and  a  good  share  of  the  first  cost  and  of  the  running  expenses  will 
be  borne  l)y  the  Pere  Marquette  Railroad  Company. 

Two  new  ferryboats  for  the  Central  Railroad  of  New  Jersey 
were  launched  at  the  yards  of  the  Harlan  &  Hollingsw^orth  Com- 
pany, Wilmington,  Del.,  November  11.  The  boats  were  christened 
"Cranford"  and  "Somerville,"  and  are  identical  in  every  respect. 
They  are  of  the  double  screw,  double  deck  type,  with  landings 
from  each  deck.  The  hulls  are  entirely  of  steel  and  are  divided  by 
five  water-tight  compartments. 

The  Supreme  Court  of  the  United  States  on  November  13  re- 
versed the  decision  of  the  Kentucky  Court  of  Appeals  in  the  case 
of  the  Union  Refrigerator  Transit  Company  vs.  the  Commonwealth 
of  Kentucky,  and  held  that  the  cars  owned  by  the  company  and  used 
in  other  states  cannot  be  taxed  in  that  state,  even  though  it  be  a 
Kentucky  corporation.  The  opinion  of  the  court  was  delivered  by 
Justice  Brown. 

The  Los  Angeles  Examiner  reports  the  total  shipments  of  citrus 
fruits  eastward  from  southern  California  for  the  year  ending  October 
31,  as  follows:  Oranges,  25,553  cars;  lemons,  4,336  cars.  From 
northern  California  there  were  1,835  cars  of  oranges,  making  a 
total  from  California  of  31,725  cars,  an  increase  of  2,104  cars  over 
the  preceding  year.  According  to  the  same  authority  the  number 
of  cars  of  oranges  sent  north  from  Florida  this  year  has  been  7,500. 

A  public  spirited  citizen  of  Camden,  N.  J.,  offers  a  prize  of  a 
thousand-dollar  death-benefit  certificate  in  a  fraternal  insurance 
organization  to  the  conductor  of  the  Camden  &  Suburban  Street 
Railroad  who  secures  the  best  record  of  good  conduct  and  courteous 
attention  to  passengers,  and  a  similar  prize  to  the  most  efficient 
motorman.  The  marking  of  the  conductors  and  motormen  is  to  be 
entrusted  to  a  committee  selected  from  among  passengers  who 
regularly  ride  on  the  cars. 

The  Railroad  Commission  of  Georgia,  basing  its  decision  on 
numerous  inquiries  and  complaints,  has  ordered  that  after  the  first 
of  May  next,  no  railroad  shall  be  allowed  to  collect  freight  charges 
based  on  a  weight  whicli-  depends  on  the  marked  weight  of  an  empty 
car,  unless  the  car  has  been  weighed  since  November  1.  In  other 
words,  all  cars  must  be  reweighed  within  the  next  six  months.  The 
weighing  must  be  done  by  a  sworn  weigher,  and  he  must  send  his 
sworn  certificates  for  all  cars  to  the  office  of  the  commission. 

The  Railroad  Young  Men's  Christian  Associations  along  the 
line  of  the  Buffalo,  Rochester  &  Pittsburg  now  have  an  educational 
director  who  attends  to  that  department  of  the  work  at  the  three 
principal  points  on  the  company's  lines — Buffalo,  DuBois  and  Sala- 
manca Junction.  President  Yates,  of  the  railroad  company,  writ- 
ing recently  in  commendation  of  the  work  of  the  Y.  M.  C.  A.,  said 
that  his  company  had  contributed  to  it  during  the  past  year  about 
130,000,  in  addition  to  ordinary  expenses,  this  sum  having  been 
appropriated  chiefly  for  important  additions  to  the  Y.  M.  C.  A. 
buildings  at  the  places  above  named. 

For  the  delegates  attending  the  recent  "Interstate  Commerce 
Law"  convention,  at  Chicago,  a  special  round  trip  rate  was  re- 
quested, and  the  railroads  agreed  to  carry  them  home  at  one-third 


fare,  provided  100  delegates  asked  for  the  reduction;  but,  although 
about  900  persons  attended  the  regular  and  the  "rump"  conven- 
tions, only  91  asked  for  the  special  rale.  On  this  state  of  facts  a 
Chicago  reporter  concludes  that  the  other  809  rode  on  passes.  As, 
presumably,  the  reduced  rate  did  not  apply  on  tickets  for  short 
distances,  the  reporter's  conclusion  does  not  by  any  means  follow; 
but  it  will  amuse  his  readers— especially  with  his  scare  head  "foes 

OF  H.\ILi;OAl)S  TRAVEL  ON   PASSE.S." 

The  Attorney-General  of  the  United  States  has  brought  suit 
in  the  Federal  Court  in  Wisconsin,  Eastern  District,  to  test  the 
legality  of  commissions  paid  by  railroads  to  refrigerator  car  com- 
panies. The  suit  is  against  the  Pere  Marquette,  the  M.,  K.  &  T., 
the  Wisconsin  Central  and  other  roads,  the  Milwaukee  Refrigerator 
Transit  Company  and  the  Pabst  Brewing  Company.  The  refriger- 
ator company  is  owned  by  stockholders  of  the  brewing  company  and 
controls  shipments  from  the  brewery;  and  the  railroads  have  paid 
the  refrigerator  company  12  per  cent,  commission  on  shipments 
of  beer  in  the  refrigerator  company's  cars.  This  percentage,  appar- 
ently, is  in  addition  to  the  regular  mileage  paid  for  the  use  of  the 
cars.  The  suit  is  brought  under  that  clause  of  the  law  which  makes 
it  unlawful,  by  any  device  whatever,  to  carry  freight  at  less  than 
the  published  tariff  rate. 

At  Washington  last  Monday  representatives  of  the  railroad  labor 
unions  called  on  President  Roosevelt  to  protest  against  freight  rate 
legislation.  There  were  representatives  of  five  of  the  brotherhoods, 
the  engineers,  firemen,  conductors,  switchmen  and  trainmen.  They 
averred  that  rate  legislation  logically  meant  the  lowering  of  rates. 
This  they  contended  would  be  followed  by  a  lessening  of  the  earn- 
ing power  of  railroads  and,  consequently,  by  reduction  of  wages. 
George  Huntley,  of  the  conductors'  organization,  was  the  chief 
speaker.  He  assured  the  President  that  no  taint  of  partisanship 
or  political  coloring  existed  in  any  degree  among  the  remonstrants. 
In  response  President  Roosevelt  assured  the  delegation  that  it  was 
not  his  purpose  or  the  purpose  of  those  who  favored  railroad  rate 
regulation  to  do  anything  that  might  injure  the  railroads  of  the 
country  or  incidentally  the  employees  of  the  railroads.  He  said 
that  it  was  his  purpose  that  all  classes — railroads,  shippers  and 
employees — should  have  perfectly  fair  treatment.  He  was  of  the 
opinion  that  the  proposed  legislation  would  not  necessarily  mean 
a  reduction  in  rates;  discrimination  was  the  main  thing  aimed  at. 
Those  who  had  complained  to  the  President  had  in  some  cases 
charged  discrimination  not  only  by  rates  that  were  too  high  but 
by  rates  (made  to  favor  some  big  shipper)  that  were  too  low. 

Decreased  Personal  Injury  Damages  in  Texas. 

From  a  statement  of  the  auditor  of  the  Texas  Railroad  Com- 
mission printed  in  the  Galveston  News  it  appears  that  in  the  last 
fiscal  year  the  railroads  of  Texas  paid  out  for  damages  on  account 
of  persons  killed  and  injured  27  per  cent,  less  than  in  the  year 
preceding — which  encourages  the  belief  that  the  efforts  of  Mr.  Mark- 
ham  and  others  to  expose  and  kill  off  the  outrageous  "damage- 
suit  industry"  of  the  state,  have  had  good  effect.  The  principal 
figures  in  the  statement  are: 

Payments  made  on  account  of  injuries  to  persons  by  Texas 
railroad  companies: 

^Ye.ir  ended  June  :iO.— , 
Name  of  railroad.  Ifl04.  190.5. 

Galveston.   Harrisburg  &  San  Antonio J311.760         $188,515 

(iulf.    Colorado  &   Santa  Fe 21T.3.S0  164.907 

Houston  &  Texas  Central    122.049  83.388 

International  &  Great   Northern    1.53.2.59  17.'>,058 

Missouri,  Kansas  &  Texas  Rv.  of   Texas    308.889  208,718 

Texas  &  New  Orleans 191 .940  82,745 

Texas  &  Pacific   (in  Texas)     138,313  106,948 

Total,  including  these  and  4.5  other  roads .fl, 873.793     $1,368,583 

Combination  of  European  Makers  of  Railroad  Equipment. 
The  Arthur  Koppel  Co.  and  Orenstein  &  Koppel,  both  of  Berlin, 
Germany,  which  are  two  of  the  largest  makers  of  complete  railroad 
equipments  in  the  world,'  have  formulated  a  working  agreement 
which  practically  amounts  to  a  consolidation  and  hereafter  will  con- 
duct their  combined  business  in  all  parts  of  the  world  under  one 
management.  Both  companies  make  and  sell  all  kinds  of  railroad 
equipment  for  broad,  standard  and  narrow  gage  roads,  including 
track  and  switches,  ties,  locomotives,  cars,  etc.,  of  every  type.  The 
Arthur  Koppel  Co.  has  six  works  in  Europe  and  two  subsidiary 
companies'  works  in  Russia.  About  75  district  sales  offices  are 
established  in  all  parts  of  the  world.  Orenstein  &  Koppel  have 
large  works  in  Berlin  and  a  large  number  of  branch  sales  offices 
in  Europe  and  Asia.  The  combined  capital  of  the  two  companies 
is  17.000,000  marks.  In  this  country  the  consolidated  sales  will 
be  handled  through  the  New  York  office  of  the  Arthur  Koppel  Co., 


152 


THE  .  RAILROAD     GAZETTE. 


Vol.  XXXIX..  No.  20. 


which  will  be  in  charge  of  Louis  H.  Abenheimer  and  Robert  Linden- 
thai,  General  Managers.  Mr.  Abenheimer  was  formerly  in  charge 
of  the  Egyptian  branch  of  the  company  and  Mr.  Lindenthal  has 
been  for  some  years  in  charge  of  the  local  oflBce. 

British   Thomson-Houston    Contracts. 

The  Briti.'^h  Thomson-Houston  Company,  Limited,  which  is  con- 
trolled by  and  represents  the  British  interests  of  the  General  Elec- 
tric Company  of  New  York,  has  been  awarded  the  contract  for 
the  motor  equipments  to  be  installed  on  the  trains  to  be  operated 
by  the  Great  Western  Railway  Company  and  the  Metropolitan  Rail- 
way Company  on  the  new  Hammersmith  and  City  line,  London. 
There  will  be  20  trains  in  all.  Each  will  have  six  coaches.  The 
B.  T.-H.  type  G.  E.  76  motors  will  be  used.  The  Sprague-Thomson 
system  of  control  will  also  be  employed.  The  value  of  the  contract 
is  about  $750,000. 

A  "Passive"  Strike  in  Austria. 

Press  despatches  of  November  10  report  that  the  employees  of 
the  railroads  of  Austria  have  begun  a  "passive"  strike,  such  as 
that  which  occurred  in  Italy  a  few  months  since.  The  strikers  do 
not  leave  their  work,  but  they  endeavor  to  carry  out  the  require- 
ments of  their  regulations  so  strictly  as  to  greatly  impede  the 
traffic. 

Coaling   Stations  for  the   Pennsylvania. 
The   Pennsylvania   is   building   coaling   stations   at    Thorndale, 
on  the  Philadelphia  division,  and  at  Denholm,  on  the  middle  divi- 
sion.    The  stations  are  to  coal  and   water  six  locomotives   at  one 
time.     Parallel  tracks  for  six  trains  are  being  laid. 

Still  Appropriate. 
Little  Willie — "Papa,  why  does  the  railroad  company  have  those 
cases  with   the  axe  and   saw  in   every  car?"     Father — "I   presume 
they  are  put  in  to  use  in  ease  any  one  wants  to  open  a  window." — 
Puck. 

New   Automatic   Signals   on   the    Reading. 

The  Philadelphia  &  Reading  is  equipping  with  Hall  automatic 
disk  block  signals  (normal  danger)  its  double-track  line  between 
Harrisburg,  Pa.,  and  Shippensburg,  41  miles;  also  certain  double- 
track  sections  on  other  divisions,  making  in  all  50  miles  of  auto- 
matic block  signaling,  double-track. 

Some   Rapid    Machine   Calculations. 

In  the  second  annual  Office  Appliance  and  Business  System 
Show,  Madison  Square  Garden,  New  York  City.  October  2S  to 
November  4,  1905.  there  was  a  series  of  adding  machine  and  calcu- 
lating machine  contests  which  produced  some  surprising  results 
in  the  waj'  of  speed  and  accuracy  in  machine  calculation.  Miss 
May  Maher.  an  operator  in  the  offices  of  the  Chicago,  Burlington 
&  Quincy  Railroad.  Chicago,  added  500  items,  each  on  a  separate 
piece  of  paper,  and  handled  the  papers,  in  4  min.  and  19  sec. 
Miss  Mae  Barclay,  with  the  Illinois  Central.  Chicago,  performed 
the  same  task  in  4  min.  and  21  sec;  and  Miss  Ollie  Crow,  also  of 
the  Illinois  Central,  did  the  same  thing  in  4  min.  and  28  sec.  Each 
of  the  three  was  accurate,  and  beat  the  world's  record  for  rapid 
addition  which  previously  was  held  by  Miss  Annie  Maloney,  of 
Marshall  Field  &  Co..  Chicago,  who  made  the  time  of  4  min.  and 
55  sec.  at  the  Coliseum,  Chicago,  in  March.  1905.  The  machine 
used  by  all  of  the  winners  in  both  of  these  tests,  which  were 
open  to  all  makes  of  machines,  was  the  "Comptometer,"  made  by 
Felt  &  Tarrant  Manufacturing  Co..  Chicago. 

In  another  contest  at  Madison  Square  Garden,  also  open  to 
all  makes  of  machines,  25  multiplications  were  performed  by  Miss 
Thea  E.  Swanson  with  Swift  &  Co.,  Chicago,  in  2  min.  and  5  sec. 
The  second  prize  in  this  contest  was  won  by  Miss  Caroline  Engl, 
of  the  Western  Electric  Company,  New  York,  in  2  min.  and  18  sec. 
The  multiplication  examples  averaged  four  places  by  three  places, 
as  1637  X  374.  There  were  four  contestants,  the  slowest  time  being 
2  min.  35  sec.  The  prize  winners  obtaining  these  remarkable 
results  in  both  adding  and  multiplying  contests  used  the  "Comptom- 
eter." 

The  Mexican  Car  &  Foundry  Company. 

The  Mexican  Car  &  Foundry  Company,  which  has  within  the 
last  few  days  put  in  operation  a  good  sized  plant  in  the  vicinity 
of  Mexico  City  for  the  building  of  railroad  cars,  has  secured  some 
contracts  from  railroads  in  the  Southern  Republic.  The  San  Rafael 
&  Atlixco  has  ordered  50  freight  and  four  passenger  cars,  and  the 
Chihuahua  &  Pacific  have  ordered  a  baggage  car.  These  contracts 
call  for  deliveries  inside  of  90  days.  The  Mexican  Car  &  Foundry 
Company  was  organized  about  two  years  ago  by  Isaac  M.  Hutchison, 
of  Mexico  City,  who  represents  the  interests  of  the  American  Loco- 
motive compan}-,  the  Niles-Bement-Pond  Company,  the  Chicago 
Pneumatic  Tool  Company  and  other  prominent  North  American 
manufacturing  concerns.  Mr.  Hutchison  is  president  of  the  com- 
pany, whose  stock  is  understood  to  be  largely  held  in  the  states. 
Robert  J.  Gross,  one  of  the  Vice-Presidents  of  the  American  Loco- 
motive Company,  has  just  been  elected  a  director  of  the  Mexican 


company.     It  is  officially  stated,  however,  that  the  American  Loco- 
motive Company  is  not  identified  with  the  enterprise. 

A  New  Design  of  Mechanical  Draft  Fan. 

In  ha:ndling  hot  gases  with  a  fan,  as  in  an  induced  draft  plant 
for  boilers,  the  fan  shaft  cannot  be  given  a  suitable  bearing  at  the 
inlet  side,  as  it  would  be  constantly  surrounded  by  hot  flue  gases. 
The  best  practice  has  been  to  use  an  over-hung  wheel,  having  in  ad- 
dition to  the  two  engine  bearings,  a  bearing  on  the  engine  side  of 
the  fan.  but  none  on  the  inlet  side.    This  construction,  though,  gives 


Fig.  1 — A  New  Design  of  Mechanical  Draft  Fan. 

trouble  through  difficulty  in  lining  up  this  bearing  with  the  two 
engine  bearings.  Fig.  1  shows  a  method  lately  adopted  for  over- 
coming this  trouble.  All  three  journal  boxes  are  cast  in  the  engine 
frame  and  can  be  bored  with  the  same  boring  bar.  assuring  perfect 
alinement.  This  also  avoids  the  need  of  a  self-alining  bearing,  sim- 
plifying the  arrangement.  The  bearing  being  supported  by  the  en- 
gine bed  instead  of  by  the  fan  housing  further  simplifies  the  con- 
struction by  doing  away  with  the  additional  bracing  which  would 
otherwise  be  required.  The  wheel  (Fig.  2)  has  some  new  features 
of  construction.  Instead  of  three  spiders  there  is  one  heavier  one, 
built  of  I  beams  cast  into  the  hub.  The  blades  are  braced  upon  each 
other.  It  is  claimed  that  this  construction  is  as  strong  and  rigid  as 
the  three-spider  form.  The  use  of  a  single  spider  obviates  the  neces- 
sity for  more  than  one  hub  on  the  shaft.  This  concentrates  the  load 


Fig.    2 — Wheel    for 


Design    of    Mechanical    Draft    Fan. 


of  the  wheel  upon  a  comparatively  short  length  of  shaft.  Also,  the 
deep  cone  in  the  casing  iind  the  position  of  the  fan  bearing  brings 
the  load  of  the  fan  quite  near  to  the  fan  housing;  in  fact,  the  bear- 
ing is  included  within  the  width  of  the  fan  blades.  This  point  is 
claimed  to  be  of  considerable  importance,  since,  with  the  three- 
spindle  design  of  fan  the  center  of  gravity  would  be  some  dis- 
tance out  from  the  bearin.g  and  there  would  be  a  tendency  of  the 
shaft  to  move  on  the  fan  bearing  as  a  fulcrum  and  cause  an  upward 
thrust  in  the  engine  and  on  the  engine  journal  caps.  With  the  sin- 
gle spider  this  trouble  is  not  experienced.  The  engine  is  of  the 
enclosed  type,  oiled  by  a  specialy  devised  pump  which  distributes 
quantities  of  oil  over  the  reciprocating  and  revolving  parts,  includ- 
ing the  eccentric  outside  of  the  frame.  It  is  claimed  that  tests  in 
practice  have  shown  that  the  engine  will  run  several  months  with- 
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out  oiling  or  adjustment.     Tliese  fans  are  made  by  the  American 
Blower   Co.,   Detroit,  Mich. 

The  Phillips  Double  Boiler  Check  Valve. 

The  Phillips  double  boiler  check  valve  is  illustrated  herewith. 
It  unites  the  customary  right  and  left  cheek  valves  in  a  single  de- 
vice. Taking  up  one  side,  the  feed  pipe  from  the  injector  is  at- 
tached at  A,  the  path  of  the  water  through  the  valve  being  indi- 


The   Phillips   Double   Boiler  Check  Valve. 

cated  by  arrows.  Valve  1  is  raised  from  the  seat  by  the  water, 
■which  passes  through  the  opening  at  valve  2,  the  latter  normally 
being  left  open.  Valve  3  is  a  safety  valve,  to  prevent  the  escape  of 
boiler  water  or  steam  in  case  of  an  accident  to  the  part  of  the  de- 
vice about  the  boiler  shell.  Should  check  valve  1  get  out  of  order 
or  need  regulating,  valve  2  is  closed  and  cap  B  removed,  permitting 
valve  1  to  be  examined  and  the  seat  reground  if  necessary.  The 
valves  2-2  for  the  two  sides  are  independent  so  that  pressure  may 
be  shut  off  on  either  side,  as  desired. 

The  valve  is  placed  on  top  of  the  boiler  and  is  thus  removed 
from  the  scale  or  mud  that  may  be  in  the  boiler.  The  valve  is  made 
principally  of  brass.  The  saddle  base  is  cast  iron  and  a  copper 
gasket  is  used  in  the  joint  between  it  and  the  upper  part.  There 
are  about  500  of  these  check  valves  now  in  use,  and  the  makers 
have  some  strong  testimonials  from  users  regarding  their  merits. 

The  valve  was  invented  by  Mr.  C.  Phillips,  Master  Mechanic  of 
the  Queen  &  Crescent  at  Meridian,  Miss.  It  is  sold  by  Jas.  E.  Minor, 
92  Liberty  street.  New  York.  There  are  two  styles,  F  and  G,  the 
latter  being  the  one  illustrated. 


The  Recent  History  of  Federal  Control  of  Railroads  in  the  United 
States.* 

BY  W.  M.  ACWORTH. 

To  attempt  to  compress  within  an  hour's  lecture  the  recent 
history  of  Federal  control  of  railroads  in  the  United  States  is,  1 
fear,  really  to  attempt  to  squeeze  into  a  pint  pot  not  merely  a  quart 
but  a  whole  barrel.  And  the  more  so  because,  in  speaking  to  an 
English  audience,  it  is  necessary  to  begin  by  describing  the  limita- 
tions of  the  American  constitution  and  distinguishing  between  state 
and  f^ederal  rights. 

We  in  England  know  Parliament  as  a  body,  in  the  words  of  the 
Bidding  Prayer,  "over  all  persons  and  over  all  causes  within  these 
dominions  supreme."  Our  Parliament  might  next  session  repeal 
the  Habeas  Corpus  Act,  abolish  trial  by  jury,  confiscate  all  the 
land  in  the  country,  or  do  any  other  impossible  thing  that  it 
thought  fit.  There  is  no  redress  and  no  appeal  except  to  a  revolu- 
tion. The  highest  law  court  in  the  land  has  only  to  interpret  what 
an  Act  says.  If  once  its  meaning  is  clear  the  court  has  only  to 
enforce  the  Act,  be  it  ever  so  repugnant  to  common  honesty  or 
common  morality. 

In  the  United  States  there  is  no  supreme  authority.  And  this 
for  two  reasons.  In  the  first  place  the  United  States  consist  of 
45  several  states,  each  of  which  is  supreme  within  its  own  sphere. 
And  that  sphere  is  a  pretty  wide  one.  For  example,  one  state  might 
hang  a  man  for  pocket-picking,  while  the  adjoining  state  might 
abolish  capital  punishment  altogether.  For  another  example,  in 
some  states  marriage  is.  I  believe,  indissoluble;  in  others  you 
can  get  a  divorce  for  incompatibility  of  temper  at  a  few  days' 
notice.  The  Federal  Government  has  no  power  to  deal  with  any 
matters  except  such  as  have  been  voluntarily  assigned  to  it  by 
the  several  states.  The  whole  power  of  the  Federal  Government 
to  control  railroads  comes  from  two  lines  in  the  constitution  of 
the  United  States  which  declare  that  the  states  delegate  to  Con- 
gress "power  to  regulate  commerce  with  foreign  nations  and  among 
the  several  states  and  with  the  Indian  tribes."  The  last  function 
is  less  important  nowadays  than  it  was  when  the  constitution  was 
framed. 

The  second  reason  why  there  is  no  supreme  authority  in  Amer- 
ica is  this.  The  Americans  have,  what  we  have  not,  a  written 
constitution,  or  rather  46  written  constitutions,  the  Federal  Consti- 
tution and  the  constitutions  of  each  separate  state.  The  consti- 
tution, Federal  or  state,  is  the  fundamental  law  and  cannot  be  al- 
tered except  by  very  deliberate  and  exceptional  procedure.  Till 
it  is  altered,  the  constitution — Federal  or  state,  as  the  case  may 
be — overrides  all  laws,  which  may  be  passed  by  the  legislatures 
whether  Federal  or  state.  If  an  Act  of  Congress  or  of  a  state 
legislature  is  claimed  to  be  unconstitutional,  the  courts  are  ap- 
pealed to,  and  if  they  decide  in  favor  of  the  claim  the  law  is  no 
law  and  any  citizen  may  disobey  it  with  impunity.  For  example. 
Congress  some  years  ago  passed  an  Act  imposing  an  income  tax 
on  all  incomes  above  a  certain  amount.  The  Supreme  Court  of 
the  United  States  decided  that  this  tax  was  illegal  as  contravening 
a  provision  of  the  Federal  Constitution  that  all  taxation  should 
be  equal.  American  legislatures  then  can  only  pass  laws  subject 
to  their  not  being  repugnant  to  the  constitution  as  interpreted  by 
a  law-court. 

One  point  more.  The  constitution  provides  for  a  separation 
of  power  into  three  parts,  judicial,  legislative  and  executive — execu- 
tive or  judicial  functions  cannot  be  given  to  or  assumed  by  Con- 
gress, the  President  cannot  exercise  legislative  or  judicial  func- 
tions, a  law-court  cannot  act  in  a  legislative  or  executive  capacity. 
To  take  a  specific  instance.  Our  Parliament  a  year  or  two  back 
enacted  that  the  London  Water  Companies  should  sell  their  prop- 
erty to  the  Metropolitan  Water  Board  at  such  a  price  as  should 
be  fixed  by  three  arbitrators,  only  one  of  whom  was  a  lawyer.  Such 
an  Act  would  be  unconstitutional  in  America.  No  man  can  be  de- 
prived of  his  property  "without  due  process  of  law"  which  has 
been  decided  to  mean  without  the  right  to  appeal  to  a  regular  law- 
court.  In  listening  therefore  to  what  I  have  to  say  as  to  the  regu- 
lation of  railroads  by  the  Federal  Government  in  America.  I  ask 
you  to  keep  constantly  before  your  minds  (1)  the  existence  of  the 
double  authority  state  and  Federal;  (2)  the  existence  of  a  supreme 
and  practically  almost  unchangeable  law,  the  written  constitution; 
and  (3)  the  impassable  line  of  demarcation  between  legislative, 
judicial  and  executive  functions. 

Railroad  regulation  in  America  naturally  began  with  the  several 
states.  The  railroad  company  obtained  its  charter — as  we  should 
say,  its  Act — from  the  legislature  of  the  state  in  which  it  was 
situated.  Such  control  over  its  rates,  its  method  of  construction 
and  operation,  its  taking  of  land,  its  employment  of  servants  and 
so  forth,  as  was  exercised,  was  exercised  by  the  individual  state. 
And  if  a  railroad  company  confines  its  operation  to  a  single  state 
it  still  remains  subject  to  that  state  and  that  state  only.  No  legis- 
lation of  Congress  has  power  to  affect  it.  But  the  moment  it 
engages  in  interstate  commerce — and  this  practically  every  railroad 
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company  does,  for  even  if  its  own  lines  do  not  cross  the  frontier 
of  the  state  in  which  it  is  domiciled,  it  exchanges  traffic  with  other 
companies  whose  lines  do  cross  that  boundary — that  moment  it 
becomes  subject  to  the  Federal  power  to  regulate  commerce  among 
the  several  states.  Speaking  broadly  we  may  .say  that  at  the  out- 
set railroads  were  local  concerns,  regulated  by  the  state;  they  have 
become  national  concerns  and  the  problem  of  their  regulation  has 
become  a  national,  that  is  Federal,  matter. 

The  early  state  regulation  was  usually  of  a  very  slight  and 
perfunctory  kind.  Everyone  was  much  too  anxious  to  get  a  rail- 
road to  dream  of  discouraging  enterprise  by  so  much  as  mentioning 
the  word  restriction.  Sometimes,  but  not,  I  think,  usually,  the 
original  charters  contained  a  schedule  of  maximum  rates.  Such 
schedules,  even  where  they  existed,  became  within  a  few  years 
as  obsolete  as  the  powers  to  charge  6d.  per  ton-mile  for  coal  which 
were  in  force  on  some  lines  in  England  till  the  year  1892.  Super- 
vision of  construction  was,  as  far  as  I  know,  unheard  of.  Regula- 
tions as  to  operation  mainly  concerned  themselves  with  matters 
such  as  the  lawfulness  of  running  trains  on  the  Sabbath  day  or 
the  requirement  that  every  train  should  stop  at  the  state  capital. 
The  period  of  state  activity  in  railroad  regulations  began  about 
1865.  Between  that  date  and  the  end  of  the  century  a  vast  mass 
of  state  legislation  was  passed.  Most  of  It  was  an  exercise  of 
what  is  known  in  America  as  "the  police  power,"  the  power,  that 
is  assumed  to  be  inherent  in  every  government  to  protect  the  safety 
and  provide  for  the  wants  of  its  citizens.  For  instance,  every  rail- 
road company  in  the  state  might  be  required  to  run  at  least  one 
passenger  train  each  way  daily,  or  trains  might  be  required  to 
come  to  a  dead  stop  before  reaching  a  grade  crossing,  a  point, 
that  is.  where  two  lines  intersect  one  another  on  the  same  level. 
[The  non-railroad  mind,  even  in  England,  has  never  been  able  to 
grasp  the  fact  that  a  crossing  at  right  angles  is  neither  more  nor 
less  safe  than  an  ordinary  junction.] 

But  much  more  important  than  the  direct  action  of  the  state 
legislatures  was  their  indirect  action.  More  than  two-thirds  of 
the  states — including  every  important  state  with  the  single  exception 
of  Pennsylvania,  almost  the  most  important  state  of  all — have  ap- 
pointed Railroad  Commissions,  bodies  usually  with  three  members, 
charged  with  the  execution  of  the  state  railroad  laws  and  the 
supervision  of  the  railroads  within  the  state.  At  one  time,  in  the 
seventies,  these  commissions  were  of  very  great  importance.  At 
the  present  day,  mainly  owing  to  the  fact  that  the  great  bulk  of 
the  traffic  is  interstate,  and  so  exempt  entirely  from  state  control, 
their  importance  has  relatively  declined.  But  they  continue  to  exist, 
as  corporate  organizations  usually  do,  once  they  are  brought  into 
existence.  Some  of  them,  that  of  Massachusetts  first  and  fore- 
most, are  eminently  useful;  some,  that  of  Texas  first  and  foremost, 
are  eminently  noxious;  the  majority,  to  use  the  American  phrase, 
"cut  no  figure  at  all"  in  the  matter  of  railroad  regulation. 

The  30  commissions  fall  into  two  broad  groups,  commonly  dis- 
tinguished as  "strong"  and  "weak,"  or  "commissions  with  power" 
and  "commissions  without  power."  For  my  own  part,  if  I  had  to 
find  a  phrase,  I  would  call  them  "commissions  with  power"  and 
"commissions  with  powers."  For  the  commissions  with  nominally 
large  powers  have  undoubtedly  in  practice  done  far  less  good 
than  the  commissions  with  powers  nominally  so  small  as  "hardly," 
in  Mr.  Charles  Francis  Adams  words,  "to  seem  worthy  of  the  name" 
of  power  at  all.  But,  as  Mr.  Adams  points  out,  in  his  admirable 
little  book,  "Railway  Problems,"  while  the  strong  commissions 
mean  "the  constable,"  the  weak  commissions  mean  "public  opinion"; 
and  in  a  free  and  law-loving  community  public  opinion  is  always 
in  the  long  run  a  better  disciplinarian  than  the  constable.  The 
type  of  the  weak  commission  is  that  of  Massachusetts,  which — in 
matter  of  rates  at  least — can  only  inquire,  report  and  recommend; 
of  the  strong  commission  that  of  Illinois,  which  can  prescribe  rates 
and  issue  definite  orders. t  It  was,  I  think,  necessary  for  me  to  give 
this  very  rough,  and  brief  sketch  of  state  railroad  regulation,  in 
order  that  you  might  be  in  a  position  to  understand  the  situation 
in  which  the  Federal  or  national  authority  has  intervened. 
(To  he  continued.) 

C.  L.  Rate  on  Cotton  Permissive,  Not  Mandatory. 
The  Interstate  Commerce  Commission  in  an  opinion  by  Chair- 
man Knapp.  Commissioner  Prouty  dissenting,  has  decided  the  case 
of  the  Planters'  Compress  Company  against  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  Railw-ay  Company  and  others,  which  in- 
volves the  rates  on  round-bale  and  square-bale  cotton.  Cotton  is 
transported  by  defendants  and  carriers  generally  at  the  same  rate 
per  100  lbs.,  whether  shipments  are  made  by  the  carload  or  in  less 
quantities.  The  usual  shipment  weighs  about  25,000  lbs.,  when  the 
common  method  of  square-bale  compression  is  used,  though  consid- 
erably more  might  be  loaded  in  an  ordinary  car.  The  round-bale 
process  permits  the  shipment  of  45,000  lbs.  or  more  per  car,  and 
complainant  wanted  lower  rates  on  a  carload  minimum  of  45,000  lbs. 

tSome  of  the  strong  commissions  fix  maximum  rates  :  some  actual  rates 
which  the  railroads  are  required  to  charge.  The  importance  of  the  distinc- 
tion is  more  theoretical  than  practical.  For  the  maxima  tend  to  be  fixed  at  a 
point  below  which  the  railroad  companies  have  no  desire  to  go. 


The  high  carload  minimum  could  not  be  complied  with  by  shippers 
using  the  square-bale  process  without  considerable  difficulty  and 
greater  expense.  The  cotton  grower  would  benefit  by  a  general 
reduction  of  cotton  rates,  but  no  advantage  would  result  to  either 
the  cotton  grow'er  or  the  middleman  from  such  a  differential,  and 
complainant's  proposal  would  not  advance  the  interests  of  the  public. 
After  considering  all  the  conditions  and  circumstances,  including 
the  effect  of  the  proposed  differential  upon  carriers  from  producing 
territory  as  well  as  on  the  defendants,  the  Commission  decides  as 
follows: 

If  the  rate  on  an  article  is  reasonable,  to  those  who  ship  the 
great  bulk  of  that  article,  in  the  form  in  which  it  is  commonly 
prepared  for  transportation,  that  rate  does  not  become  unreasonable 
to  the  shipper  of  a  small  quantity  of  the  same  article  merely  be- 
cause he  chooses  to  prepare  his  shipments  in  a  form  which  affords 
the  carrier  a  greater  profit  per  100  lbs.,  particularly  when  the 
preparation  of  that  article  in  the  more  profitable  form  would  im- 
pose some  degree  of  hardship  upon  a  large  majority  of  shippers 
because  of  its  greater  expense  or  for  other  reasons.  While  carriers 
may  lawfully  establish  carload  and  less  than  carload  i-ates  on  cot- 
ton, with  a  reasonable  difference  between  the  two  rates -and  a 
reasonable  carload  minimum  securing  to  shippers  generally  the  lower 
carload  rates,  it  does  not  follow  that  they  are  bound  to  do  so,  much 
less  that  they  can  be  required  to  establish  a  differential  based  upon 
an  unusual  carload  minimum.  Defendants'  refusal  to  grant  lower 
rates  on  cotton  in  carloads  of  45,000  lbs.  or  more  is  held  not  to  be 
a  violation  of  the  regulating  statute. 

Erie  Railroad  Monument  at  Deposit,  N.  V. 
On  Friday.  November  10th,  there  was  dedicated  at  Deposit, 
N.  Y.,  a  handsome  granite  monument  to  commemorate  the  first 
breaking  of  ground  for  the  construction  of  the  Erie  Railroad,  which 
occurred  70  years  ago.  The  dedication  drew  a  considerable  com- 
pany of  people  and  there  was  music  by  a  chorus  of  250  voices. 
Addresses  were  made  by  James  T.  Rogers,  of  Binghamton;  John 
B.  Stanchfield,  of  Elmira,  and  the  Assistant  General  Traffic  Man- 
ager of  the  road,  Mr.  D.  W.  Cooke.  The  inscription  on  the  monu- 
ment reads: 


Here,    on  the    morning   of 

November  7.  1833, 

Ground  was  broken  for  the 

Construction  of  the  Erie  Railroad, 

Designed  to  connect 

the  Atlantic   Ocean  with  the  Great  Lakes. 


Its  completion  to  Lake  Erie  was 

publicly  celebrated  in  New  York 

and  along  the  route  to  Dunkirk, 

May  14,  15,  16,  1851. 


Manufacturing  and  Business. 

The  Dominion  Bridge  Co.,  of  Montreal,  it  is  said,  has  decided 
to  open   a  branch  factory  in  Winnipeg,  and  shops  will  be  put  up 

early  next  year. 

Robert  McF.  Doble,  Constilting  Engineer,  of  San  Francisco, 
has  severed  his  connection  with  the  Abner  Doble  Company  in  order 
to  resume  his  private  practice. 

The  Duff  Manufacturing  Company,  Pittsburg,  Pa.,  was  awarded 
the  gold  medal,  highest  award,  on  the  Barrett  track  and  car  jacks 
at  the  Lewis  and  Clark  Exposition,  Portland,  Oregon. 

Eugene  Klapp,  who  recently  resigned  as  Chief  Engineer  of 
the  Brooklyn  Rapid  Transit  Co.,  did  so  in  order  to  enter  into  part- 
nership with  Mr.  William  Barclay  Parsons,  Consulting  Engineer,, 
at  60  Wall  street,  New  York  City. 

F.  E.  Baxter,  heretofore  Division  Engineer  at  Salt  Lake  City, 
of  the  Rio  Grande  Western,  has  become  Vice-President  and  General 
Manager  of  the  Baxter,  Straw^  &  Storrs  Construction  Co.,  general 
railroad  contractors,  of  Salt  Lake  City,  Utah, 

Bids  are  wanted  November  21  by  Alfred  Anderson,  Assistant 
Purchasing  Agent  of  the  Panama  Railroad  Co.,  24  State  street.  New 
York,  for  furnishing  semaphores  for  the  Panama  Railroad,  as  men- 
tioned in  advertising  columns  on  page  22  of  this  issue. 

The  Damascus  Bronze  Co.,  Pittsburg,  Pa.,  has  shipped  a  car- 
load of  material  to  Japan  consisting  of  babbitt  metal  and  Damascus 
nickel  bronze  bearing  metal.  This  is  the  second  export  order  they 
have  had  within  the  past  two  months;  the  first  order  going  to  Korea. 

At  a  meeting  of  the  directors  of  the  Taylor  Iron  &  Steel  Co. 
held  in  New  York  on  October  31,  the  following  officers  were  elected: 
President,  Robert  E.  Jennings;  Vice-Presidents,  Percival  Chrystie  and 
Dr.  Henry  M.  Howe;  Secretary  and  Treasurer,  T.  F.  Budlong;  Gen- 
eral Manager,  Knox  Taylor. 

The  Boston  Elevated  is  to  replace  its  present  economizers  by 
large  machines  of  special  construction  made  by  the  B.  F.  Sturtevant 
Co.,   Boston,  Mass.     Two  of  these  will  be  installed  at  the  central 
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power  station  on  Albany  street,  and  the  third  at  the  East  Somer- 
ville  power  station. 

The  De  La  Vergne  Machine  Company,  New  York,  has  received 
a  contract  for  three  500  h.p.  Koerting  gas  engines  to.  be  direct  con- 
nected to  three  325  k.w.,  550-volt  direct  current  Crocker-Wheeler 
generators  for  the  Boston  Elevated  Railway  Company.  These  en- 
gines will  be  put  in  operation  about  Jan.  1,  1906. 

Henry  F.  Shaw,  of  Boston,  well-known  in  railroad  circles  for 
his  devotion  to  the  problem  of  balancing  the  reciprocating  parts 
of  locomotives,  has  presented  to  Purdue  University  a  model  locomo- 
tive embodying  his  latest  design.  The  model  is  constructed  on  the 
scale  of  1  in.  to  the  foot,  and  is  an  excellent  piece  of  work. 

A  large  order  for  freight  elevators  was  recently  closed  through 
the  Pittsburg  office  of  the  Otis  Elevator  Company  for  a  single  in- 
stallation of  4-1  freight  elevators  in  the  new  building  of  the  Pitts- 
burg Terminal  Warehouse  Company  of  Pittsburg,  Pa.  These  eleva- 
tors have  a  lifting  capacity  of  6,000  lbs.  and  a  car  travel  of  about 
100  feet. 

W.  W.  Butler,  Second  Vice-President  of  the  Simplex  Railway 
Appliance  Company,  has  been  elected  Second  Vice-President  of  the 
American  Steel  Foundries,  to  fill  the  vacancy  caused  by  the  resig- 
nation of  W.  D.  Sargent,  of  New  York.  Mr.  Sargent  continues  a 
director,  having  served  on  the  board  since  the  organization  of  the 
company. 

G.  E.  Pellissier,  formerly  Civil  Engineer  in  charge  of  construc- 
tion of  the  Holyoke  Street  Railway  Co.,  has  taken  a  position 
with  the  Goldschmidt  Thermit  Company.  He  will  inspect  and  re- 
port on  street  railway  work  in  connection  with  the  Thermit  welded 
joint,  and  steam  railroad  work  in  connection  with  locomotive  frame 
welding  and  welding  of  driving  wheel  centers. 

The  Public  Works  Department  of  Argentina,  South  America, 
now  has  under  consideration  work  involving  an  expenditure  of 
about  $78,000,000.  The  principal  items  include:  Railroads,  ?21.- 
631.558;  dredging,  ?5,S41.000;  bridges  and  roads,  $8,871,000.  and 
other  improvements.  The  government  has  recently  authorized  the 
Entre  Rios  Railways  Co.  to  extend  its  line  to  Buenos  Ayres,  cross- 
ing the  Panama  river  by  means  of  steam  ferries.  Quesada  Bros, 
has  also  been  authorized  to  build  an  electric  line  from  Buenos  Ayres 
to  Lujan,  and  the  government  will  build  a  railroad  from  Cerrillos 
to  Rosario  at  a  cost  of  $520,000.  C.  B.  Madero  will  extend  the 
electric  street  line  from  Riachuelo  to  Lanus  or  Banfield. 


PERSONAL. 


— Mr.  H.   W.  McMaster,  General  Superintendent  of  the  Wheel- 
ing &  Lake  Erie,  was  born  in  1800.     His  first  railroad  service  was 

at  the  age  of  thirteen  as  an 
operator  on  the  Detroit,  Lan- 
sing &  Northern.  Here  he  re- 
mained five  years  and  then 
went  to  the  Grand  Rapids  & 
Indiana  with  the  same  posi- 
tion, later  becoming  train 
despatcher.  In  1882,  he  went 
to  the  Chicago  &  Norlh-West- 
ern  as  train  despatcher  and 
remained  there  two  years;  he 
then  became  chief  train  de- 
spatcher on  the  Union  Pacific 
and  was  soon  promoted  to  be 
trainmaster  on  the  same  road. 
In  1SS9,  he  went  to  the  North- 
ern Pacific  as  chief  train 
despatcher  and  was  later 
trainmaster,  holding  that  po- 
sition until  1900.  At  that 
date  he  went  to  the  Wheeling 
&  Lake  Erie  and  was  Assist- 
ant Superintendent  and  Su- 
H.  w.  McMaster.  perintendent  of  that  road  and 

of  the   Wabash-Pittsburg   Terminal    until   appointed   to   his   present 
position. 

was    recently    appointed    General 


MEETINGS  AND  ANNOUNCEMENTS. 


iFor  dates  of  conventions  and  regular  meetings  of  railroad  conventions  and 
engineering  societies,  see  advertising  page  24.) 


Central   Railway  Club. 

At  the  regular  meeting  of  this  club  in  Buffalo  November  10, 
there  was  a  paper  on  "Railroad  Accidents"  by  J.  B.  Morford,  of  the 
Michigan  Central,  and  one  on  "Fuel  Combustion"  by  G.  F.  Dillon,  of 
the  Scranton  Correspondence  Schools. 

Maintenance  of  Way  Master  Painters. 

The  Association  of  Maintenance  of  Way  Master  Painters  of 
the  United  States  and  Canada  held  its  second  annual  convention 
in  Cincinnati,  Ohio,  November  14  and  15.  Papers  on  the  follow- 
ing subjects  were  read:  "Best  Interior  Natural  Finish  for  Georgia 
Pine,"  by  W.  S.  Hopkins  (G.  C.  &  S.  F.),  and  F.  E.  Holipeter,  De- 
troit Union  Station;  "Best  Method  of  Accounting  for  Labor  and 
Material,"  by  J.  S.  Rice  (L.  S.  &  M.  S.);  "Material  for  Painting 
Stations  Where  Soft  Coal  is  Burned,"  by  Richard  Beynan;  "Best 
Method  of  Removing  Dirt  and  Rust  from  Iron  Bridges,"  hy  C.  J. 
Bogardus  (E.rie);  "The  Best  Guide  in  Selecting  a  Bridge  Paint," 
T)y  W.  B.  Parker.  The  Secretary  of  the  Association  is  H.  J.  Schnell. 
100  William  street.  New  York. 

American    Society   of    Mechanical    Engineers. 

The  fifty-second  meeting  of  this  society  will  be  field  in  the 
Sdison  Building,  44  West  Twenty-seventh  street.  New  York,  Decem- 
ber 5,  6,  7  and  8.  At  the  opening  session  President  John  R.  Free- 
man will  present  the  annual  address.  The  next  day  a  business  meet- 
ing will  be  held  in  the  main  saloon  of  the  steamship  "Amerika" 
at  the  docks  of  the  Hamburg-American  Line  at  Hoboken,  N.  J.,  after 
which  a  visit  will  be  made  to  the  new  Henry  R.  Worthington 
hydraulic  works  at  Harrison,  N.  J.  In  the  evening  there  will  be 
an  illustrated  lecture  on  "Photography  of  Invisible  Phenomena"  by 
Prof.  R.  W.  Wood,  of  Johns  Hopkins  University.  Thursday  morn- 
ing, at  West  Twenty-seventh  street,  a  number  of  papers  will  be 
presented,  followed  by  a  discussion  on  the  subject  of  "Bearings," 
and  in  the  afternoon  there  will  be  a  reception  at  the  New  York 
School  of  Automobile  Engineers,  46  West  Fifty-sixth  street.  The 
usual  reception  will  be  held  at  Sherry's  in  the  evening.  At  the 
closing  session  on  Friday  morning,  professional  papers  will  be  pre- 
sented. 


— Mr.  E.  A.  Williams,  who 
Mechanical  Superintendent  of 
the  Lrie  and  of  its  affiliated 
and  controlled  lines,  entered 
railroad  service  as  a  machin- 
ist's apprentice  on  the  Mil- 
waukee &  Prairie  du  Chien  in 
1865.  In  1877  he  went  to  the 
Chicago,  Milwaukee  &  St. 
Paul  as  roundhouse  foreman, 
and  three  years  later  became 
general  foreman  of  the  South- 
ern Minnesota  division.  In 
1886,  he  was  appointed  As- 
sistant General  Master  Me- 
chanic at  Milwaukee,  where 
he  remained  for  four  years, 
going  at  the  end  of  that  time 
to  the  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie  as  Master 
Mechanic.  He  was  made  Me- 
chanical Superintendent 
that  road  in  1893  and  in  1901 
became  Superintendent  of 
Rolling  Stock  on  the  Cana- 
dian Pacific.  In  1904.  he  went  to  the  Erie  as  Assistant  General 
Manager,  where  he  has  been  until  his  recent  promotion. 


ELECTIONS  AND  APPOINTMENTS. 


Atlantic  Coast  Line. — C.  M.  James,  heretofore  Acting  Engineer  of 
Roadway,  has  been  appointed  Engineer  of  Roadway,  with  office 
at  Wilmington,  N.  C. 

Buffalo.  Rochester  d-  Pittshiir;/. — W.  H.  Wilson,  heretofore  Master 
Mechanic  of  the  Erie,  a:  Susquehanna,  Pa.,  has  been  appointed 
Superintendent  of  Motive  Power  0/  B.,  R.  &  P.,  with  office  at 
DuBois.  Pa.,  succeeding  E.  E.  Davis,  resigned. 

Canadian  Pacific. — F.  W.  Cooper  has  been  appointed  Resident  Engi- 
neer at  London,  Ont. 

Chicago  d-  Eastern  Illinois. — W.  S.  Dawley,  Engineer  of  Maintenance 
of  Way.  has  been  appointed  Chief  Engineer,  with  office  at  Chi- 
cago. R.  H.  Howard,  Assistant  Engineer  of  Maintenance  of 
Way,  succeeds  Mr.  Dawley,  with  office  at  Chicago. 

Chicago  d-  North-Western. — F.  R.  Moulton,  Trainmaster  at  Belle- 
plaine,  Iowa,  has  been  appointed  Superintendent  of  the  Iowa 
&  Minnesota  division,  with  office  at  Mason  City,  Iowa,  succeed- 
ing E.  G.  Schevenell.  promoted. 

Chicago.  Burlington  d  Quincy. — 0.  L.  Dickeson  is  now  Assistant 
Superintendent  of  Transportation  of  the  lines  west  of  the  Mis- 
souri river,  with  office  at  Omaha,  Neb. 

Chicago  Great  Western. — George  Reith,  Superintendent  of  Termi- 
nals at  Oelwein,  Iowa,  has  resigned.  William  Matthie  succeeds 
Mr.  Reith. 
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Chicago,  Rock  Island  A  Pacific.— 3.  B.  Berry,  Chief  Engineer  of  the 
Union  Pacific,  has  been  appointed  Chief  Engineer  of  the  Roclc 
Island,  with  office  at  Chicago,  succeeding  W.  L.  Darling,  resigned. 

Cincinnati,  Hamilton  tt  Dayton. — D.  W.  Cooke,  Assistant  General 
Traffic  Manager  of  the  Erie,  has  been  appointed  to  the  same 
position  on  the  Cincinnati,  Hamilton  &  Dayton  and  the  Pere 
Marquette,  with  office  at  New  York.  D.  G.  Edwards,  Passenger 
Traffic  Manager,  has  resigned  and  the  office  has  been  abolished. 
R.  H.  Wallace,  General  Passenger  Agent  of  the  Erie,  has  been 
appointed  to  the  same  position  on  the  C,  H.  &  D.  See  Erie. 
Luis  Jackson  has  been  appointed  Industrial  Commissioner 
of  this  road  and  of  the  Pere  Marquette,  with  office  at  New  York. 

Cleveland,  Cincinnati.  Chicago  d  St.  Louis. — P.  H.  Delano  has  been 
appointed  Engineer  in  charge  of  construction  on  the  Cincinnati 
division,  with  office  at  Mddletown,  Ohio. 

Copper  Range. — R.  T.  McKeever,  General  Manager,  has  been  elected 
also  Vice-President,  with  office  at  Boston,  Mass. 

Dayton.  Lebanon  cG  Cincinnati. — The.  joint  receivership  of  C.  A.  Alder- 
man and  W.  E.  Moore  has  been  terminated  and  W.  E.  Moore 
has  been  appointed  sole  receiver,  with  office  at  Lebanon,  Ohio. 

Erie. — S.  P.  Shane,  Freight  Traffic  Manager,  has  been  also  appointed 
to  the  same  position  on  the  Cincinnati,  Hamilton  &  Dayton, 
and  his  office  has  been  moved  from  Chicago  to  New  York.  F. 
A.  W'ann,  formerly  Vice-President  in  charge  of  traffic  of  the 
Pere  Marquette,  has  been  appointed  Freight  Traffic  Manager 
of  the  Erie,  with  office  at  Chicago.  C.  L.  Thomas,  General 
Freight  Agent  at  Chicago,  has  been  appointed  Assistant  Freight 
Traffic  Manager  of  Lines  West  of  Buffalo  and  Salamanca,  and 
also  to  the  same  position  on  the  C,  H.  &  D.  H.  G.  Krake  has 
been  appointed  General  Freight  Agent  of  Lines  West  of  Buf- 
falo and  Salamanca,  with  office  at  Chicago. 

H.  H.  Harrington.  General  Foreman  at  Susquehanna.  Pa., 
has  been  appointed  Master  Mechanic  at  that  point  to  succeed 
W.  H.  Wilson,  resigned.     (See  Buffalo,  Rochester  &  Pittsburg.) 

Florida. — W.  T.  Cosby  has  been  appointed  General  Freight  and  Pas- 
senger Agent,  with  office  at  Live  Oak,  Pla. 

Galveston,  Harrisiurg  <t  San  Antonio. — J.  M.  Lee  has  been  appointed 
Superintendent  of  the  San  Antonio  Branch  division,  with  office 
at  San  Antonio,  Tex. 

Grand  Trunk  Pacific. — G.  V.  Ryley  has  been  appointed  Land  Com- 
missioner, with  office  at  Montreal. 

Great  Northern. — J.  H.  O'Neill,  Division  Superintendent  at  White- 
fish,  Mont.,  has  been  appointed  Acting  Assistant  General  Super- 
intendent of  the  Western  district,  with  office  at  Spokane,  W'ash., 
succeeding  H.  A.  Kennedy,  promoted.  Howard  James  has  been 
appointed  Director  of  Purchases,  and  S.  B.  Plechner,  Purchasing 
Agent,  both  with  office  at  St.  Paul,  Minn. 

Illinois  Central. — R.  E.  Gaut,  Assistant  Engineer  of  Bridges,  has 
been  appointed  Engineer  of  Bridges,  succeeding  F.  H.  Bain- 
bridge.  H.  H.  Hadsall  succeeds  Mr.  Gaut,  both  with  offices  at 
Chicago.  These  appointments  apply  also  to  the  Yazoo  &  Missis- 
sippi Valley. 

Isthmian  Canal  Commission. — W.  G.  Tubby,  General  Store  Keeper 
of  the  Great  Northern,  has  been  appointed  Superintendent  of 
Construction  of  the  Panama  Canal. 

Kansas  City  Southern. — J.  F.  Murphy,  Superintendent  of  Terminals 
at  Kansas  City,  has  resigned. 

Lake  Erie  d  Western. — L.  L.  Hyde,  heretofore  General  Agent  at 
Chicago  of  the  Lake  Shore-Lackawanna  Fast  Freight  Line,  has 
been  appointed  Assistant  General  Freight  Agent  of  the  Lake 
Erie  &  Western,  with  oflSce  at  Peoria,  111.,  succeeding  M.  R. 
Maxwell. 

Licking  Riv^r. — The  office  of  F.  J.  Pischel,  Treasurer,  has  been  re- 
moved from  Farmers  to  Yale.  Ky.  J.  A.  Kauffman  has  been 
appointed  General  Manager,  with  office  at  Yale,  succeeding  E.  R. 
Miller,  resigned. 

Louisiana  d  Arkansas. — J.  H.  Conlan,  Superintendent,  has  resigned, 
and  the  office  has  been  abolished.  J.  H.  White  is  General  Super- 
intendent, with  office  at  Stamps,  Ark. 

Minneapolis  d  St.  Louis. — D.  C.  Noonan,  Superintendent,  has  been 
appointed  to  the  new  office  of  General  Superintendent  in  charge 
of  transportation  and  equipment,  with  office  at  Minneapolis.  E. 
D.  Hogan,  Trainmaster  at  Minneapolis,  succeeds  Mr.  Noonan. 
with  office  at  Minneapolis. 

Missouri.  Oklahoma  <f  Gulf. — O.  M.  Sewell  has  been  appointed  Gen- 
eral Superintendent "  in  charge  of  operation  and  traffic,  with 
office  at  Muskogee,  Ind.  T. 

Northern  Central— KeviTy  Tatnall,  Fifth  Vice-President  of  the  Penn- 


sylvania, has  been  elected  also  Treasurer  of  the  Northern  Cen- 
tral, succeeding  A.  W.  Hendrix,  deceased. 

Northern  Pacific. — G.  S.  Fernald.  Commissioner  of  Taxes,  has  re- 
signed.    M.  T.  Sanders  succeeds  Mr.  Fernald.      (See  Pullman.) 

Pere  Marquette. — A.  Patriarche,  General  Traffic  Manager,  has  been, 
appointed  Freight  Traffic  Manager.  See  Erie  and  Cincinnati, 
Hamilton  &  Dayton. 

Pullman. — G.  S.  Fernald,  heretofore  Commissioner  of  Taxes  of  the 
Northern  Pacific,  has  been  appointed  Assistant  Geueral  Solicitor 
of  the  Pullman  Co.,  with  office  at  Chicago. 

Rio  Grande  Western. — C.  A.  Blake,  Assistant  Engineer,  has  been, 
appointed  Division  Engineer  at  Salt  Lake  City,  succeeding  F. 
E.  Baxter,  resigned. 

South  d  Western. — G.  A.  Kent,  Chief  Engineer  of  this  company  and- 
of  the  Lick  Creek  &  Lake  Erie  and  the  Carolina  Co.,  has  been 
appointed  Chief  Engineer  of  the  Coal  Land  department.  M. 
J.  Caples.  General  Manager,  has  assumed  the  duties  of  Chief 
Engineer  in  addition  to  his  duties  as  General  Manager.  The 
follovt'ing  engineers  are  officers  of  the  Lick  Creek  &  Lake  Erie- 
and  the  Carolina  Co.  as  well  as  the  South  &  Western:  W.  A. 
Doane,  Principal  Assistant  Engineer,  with  office  at  Bristol,  Va.; 
W.  A.  Hankins.  Principal  Locating  Engineer,  with  office  at  Bris- 
tol. Va.;  A.  W.  Jones.  Engineer  of  the  First  division,  with 
office  at  Fink.  Va.:  William  Palmer,  Engineer  of  the  Second 
division,  with  office  at  Clinchport,  Va.:  Ward  Crosby,  Engineer 
of  the  Third  division,  with  office  at  Lovedale,  Tenn.;  C.  L. 
Ruffin,  Engineer  of  the  Fourth  division,  with  office  at  Erwin, 
Tenn.:  C.  O.  Vandevanter,  Engineer  of  the  Fifth  division,  with 
office  at  Spruce  Pine,  N.  C;  S.  P.  Daniel,  Engineer  of  the  Sixth 
division,  with  office  at  Rutherfordton,  N.  C. 

F.  Powell  has  been  appointed  General  Claim  Agent  of  this- 
road  and  of  the  Lick  Creek  &  Lake  Erie,  the  Crane's  Nest  Coal 
&  Coke  Co.,  the  Dawson  Coal  &  Coke  Co..  the  Clinchfield  Coal 
Co.,  and  the  Carolina  Co..  with  office  at  Bristol,  Va.  He  will  also 
perform  the  duties  of  Right-of-Way  Agent  and  such  other  duties 
as  may  be  assigned  to  him. 

Trinity  d  Brazos  Valley. — S.  M.  Hudson,  Auditor  of  the  Fort  Worth' 
&  Denver  City,  has  been  appointed  also  Auditor  of  the  Trinity 
&  Brazos  Valley,  with  office  at  Cleburne.  Tex.,  succeeding  E. 
Hickman,  resigned. 

Union  Pacific. — J.  B.  Berry,  Chief  Engineer,  has  resigned.  R.  L. 
Huntley,  Principal  Assistant  Engineer,  succeeds  Mr.  Berry,  with, 
office  at  Omaha.  Neb.     See  Chicago,  Rock  Island  &  Pacific. 

Western  Pacific. — H.  N.  McCartney  has  been  appointed  Principal 
Assistant  Engineer,  with  office  at  Sacramento.  Cai.  J.  B.  Wal- 
lace has  been  appointed  Engineer  of  Right  of  Way,  with  office 
at  Sacramento.  John  T.  Williams  has  been  appointed  Engineer 
in  charge  of  construction  from  San  Francisco  to  Stockton,  Cal., 
65  miles,  with  office  at  Oakland,  Cal.,  and  is  in  temporary  charge 
from  Stockton  to  the  Yuba  river,  50  miles.  Emery  Oliver  has 
been  appointed  Engineer  in  charge  of  construction  from  Oro- 
ville,  Cal.,  to  Spanish  Creek,  60  miles,  with  office  at  Oroville, 
and  is  in  temporary  charge  from  the  Yuba  river  to  Oroville, 
15  miles.  Charles  Harlowe  has  been  appointed  Engineer  in 
charge  of  construction  from  Deephole  to  Elko,  Nev.,  180  miles, 
with  office  at  Winnemucca,  Nev. 

Wheeling  d  Lake  Erie. — C.  C.  Needham,  Claim  Agent,  has  been  also 
appointed  Real  Estate  and  Tax  Agent  for  the  lines  of  this  com- 
pany and  those  of  the  Wabash-Pittsburg  Terminal  west  of  the- 
Ohio  river,  with  office  at  Canton,  Ohio.  Archibald  Mackrell, 
Real  Estate  and  Tax  Agent  of  the  Wabash-Pittsburg  Terminal, 
has  been  also  appointed  Claim  Agent  for  the  lines  east  of  the- 
Ohio  river,  including  the  lines  of  the  Pittsburg  Railroad,  Termi- 
nal &  Coal  Co.,  with  office  at  Pittsburg,  Pa. 

Yazoo  d  Mississippi  Valley. — See  Illinois  Central. 


LOCOMOTIVE  BUILDING. 


The  Duluth  d  Iron  Range  has  ordered  10  locomotives  from  the 
American  Locomotive  Co. 

The  Queen  d  Crescent  has  ordered  three  locomotives  from  the 
American  Locomotive  Co. 

The  Lake  Shore  d  Michigan  Southern  is  reported  in  the  market 
for  about  70  locomotives. 

The  Atlantic  Coast  Line  has  ordered  20  locomotives  from  the 
Baldwin  Locomotive  Works. 

The  Neiv  York  Central  Lines  have  ordered  31S  locomotives  from 
the  American  Locomotive  Co. 

The  Norfolk  d  Western,   it  is  reported,   is  asking  bids  on   50 
locomotives  for  1906  delivery. 
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The  Chicago,  Burlington  d  Quincy  has   Ordered  50   locomotives  The  Mexican  Central  has  ordered  70  Rodger  ballast  cars  from 

from  the  American  Locomotive  Co.  the  Rodger  Ballast  Car  Co. 


The  Delaiiare,  Lackauanna  it  Western  will  order  50  locomo- 
tives.    The  contract  has  practically  been  placed. 

The  Pennsylvania  has  placed  an  order  with  the  Baldwin  Loco- 
motive Works  for  250  locomotives  to  be  built  in  1906. 

The  Intercolonial  has  ordered  some  engines  from  the  American 
Locomotive  Co.  at  the  Montreal  shops.     The  number  is  given  as  15. 

The  Philadelphia  d-  Reading,  as  reported  in  our  issue  of  Novem- 
ber 10,  has  ordered  50  locomotives  from  the  Baldwin  Locomotive 
Works. 

The  Minneapolis,  at.  Paul  A  Hault  ate.  Marie  denies  having 
ordered  two  locomotives  from  the  American  Locomotive  Co.,  as 
reported  in  our  issue  of  November  10. 

The  Lehigh  Valley,  as  reported  in  our  issue  of  November  3,  has 
ordered  30  locomotives,  15  from  the  Baldwin  Locomotive  Works  and 
15  from  the  American  Locomotive  Co. 

The  ^Yestern  Maryland,  as  reported  in  our  issue  of  October  20, 
has  ordered  one  16-whee4  Shay  locomotive  from  the  Lima  Locomo- 
tive &  Machine  Co.  This  engine  will  weigh  330,000  lbs.;  cylinders. 
17  in.  X  18  in.:  diameter  of  drivers,  46  in.;  extended  wagon  top 
boiler,  with  a  working  steam  pressure  of  200  lbs.;  310  charcoal  iron 
National  Tube  Co.'s  tubes,  2  in.  in  diameter  x  18  ft.  5  in.  long; 
firebox,  114  in.  x  62  in.;  grate  area,  49  sq.  ft.;  water  capacity.  8,000 
gallons,  and  coal  capacity,  nine  tons.  The  special  equipment  will 
include:  Westinghouse  air-brakes,  open-hearth  steel  axles,  Keasby 
&  Mattison  boiler  lagging,  American  Brake-Shoe  Co.'s  brake-shoes. 
Tower  couplers,  Dressel  headlights,  Nathan  injectors,  U.  S.  piston 
and  valve  rod  packing.  Crosby  safety  valve.  Leach  sanding  de- 
vices. Union  Spring  &  Manufacturing  Co.'s  springs,  Latrobe  driving 
wheel  tires  and  cast-steel  wheel  centers.  This  engine  is  for  road 
service  on  the  West  Virginia  division  on  a  3  per  cent,  grade  be- 
tween Hendrix  and  Thomas,  a  distance  of  10  miles.  The  grade  is 
on  the  western  slope  of  the  Allegheny  Mountains  on  what  is  termed 
the  Black  Water  branch  of  the  Cheat  river. 

The  Kansas  City,  Mexico  rf  Orient  has  ordered  three  AUfree- 
Hubbell  type  (4-4-0)  locomotives,  three  Allfree-Hubbell  type  (2-6-0) 
locomotives  and  four  Allfree-Hubbell  type  (2-S-O)  locomotives  from 
the  American  Locomotive  Co.,  for  November  and  December  delivery. 
The  4-4-0  locomotives  will  weigh  123,500  lbs.,  with  84,500  lbs.  on 
the  drivers;  cylinders.  19  in.  x  26  in.;  diameter  of  drivers,  69  in.; 
wagon  top  boilers,  with  a  working  steam  pressure  of  200  lbs.'; 
tank  capacity,  7,000  gallons  of  water,  and  coal  capacity,  12  tons. 
The  2-6-0  locomotives  will  weigh  165,000  lbs.,  with  143,000  lbs.  on 
the  drivers:  cylinders,  20  in.  x  28  in.;  diameter  of  drivers.  63  in.; 
wagon  top  boiler,  with  a  working  steam  pressure  of  200  lbs.;  tank 
capacity,  7,000  gallons  of  water,  and  coal  capacity,  14  tons.  Two 
of  the  2-8-0  locomotives  will  weigh  200,000  lbs.,  with  180,000  lbs. 
on  the  drivers;  cylinders,  23  in.  x  30  in.;  the  other  two  2-8-0  loco- 
motives will  weigh  180,000  lbs.,  with  160,000  lbs.  on  the  drivers; 
cylinders.  22  in.  x  30  in.;  all  2-8-0  locomotives  will  have  diameter 
of  drivers.  57  in.;  straight  boiler,  with  a  working  steam  pressure 
of  200  lbs.;  tank  capacity.  7,000  gallons  of  water,  and  coal  capacity, 
14  tons.  The  special  equipment  for  all  includes:  Westinghouse  air- 
brakes, magnesia  boiler  lagging.  Chicago  brake-beams,  American 
brake-shoes.  Climax  couplers,  Handlan-Buck  headlights,  Ohio  in- 
jectors, Magnus  journal  bearings,  Sullivan  piston  and  valve  rod 
packings,  Crosby  safety  valves  and  steam  gages.  Economy  sanding 
devices,  Chicago  bull's-eye  sight-feed  lubricators.  Railway  Steel 
Spring  Co.'s  springs,  Paige  truck  wheel  tires  and  Davis  cast-steel 
wheel  centers. 


CAR  BUILDING. 


The  Atchison,  Topeka  tC  Santa  Fe  has  ordered  30  smoking  cars. 

The  loiva  Central,  it  is  rumored,  is  in  the  market  for  about  500 
coal  cars. 

The  Atlanta  d  Birmingham,  it  is  reported,  is  in  the  market  for 
nine  passenger  cars. 

The  Bessemer  d  Lake  Erie,  it  is  reported,  is  in  the  market  for 
passenger  equipment. 

The  Buffalo  d  Susquehanna,  it  is  reported,  is  in  the  market 
for  freight  equipment. 

The  Missouri  Pacific,  it  is  reported,  is  figuring  on  3,000  to  5.000 
additional  freight  cars. 

The  Denver,  Northwestern  d  Pacific  has  ordered  eight  passenger 
cars  from  the  Pullman  Co. 


The  Norfolk  d  Western  has  ordered  1,000  box  cars  from  the 
American  Car  &  Foundry  Co. 

The  Minneapolis,  St.  Paul  d  Sault  Stc.  Marie,  It  is  reported,  is 
in  the  market  for  passenger  cars. 

The  Lake  Shore  d  Michigan  Southern,  it  is  reported,  will  shortly 
order  upward  of  1,000  furniture  cars. 

The  Shippers  Refrigerating  Car  Company,  Chicago,  is  preparing 
specifications  for  additional  equipment. 

The  Atchison,  Topeka  d  Santa  Fe  has  ordered  1,000  box  cars 
from  the  American  Car  &  Foundry  Co. 

The  Neic  York  Central  d  Hudson  River  has  ordered  1,000  box 
cars  from  the  Americac.  Car  &  Foundry  Co. 

The  Mather  Horse  d  Stock  Car  Company,  Chicago,  has  ordered 
680  stock  cars  from  the  American  Car  &  Foundry  Co. 

The  Elgin,  Joliet  d  Eastern  has  ordered  500  gondola  cars  of 
100,000  lbs.  capacity  from  the  Western  Steel  Car  &  Foundry  Co. 

The  Atlantic  d  Birmingham  has  ordered  1,350  box  and  flat  cars 
of  60,000  lbs.  capacity  from  the  South  Atlantic  Car  &  Manufacturing 
Co. 

The  Delaware,  Lackawanna  d  "Western  is  figuring  on  1.000  steel 
hopper  coal  cars  and  700  steel  gondola  coal  cars  of  80,000  lbs. 
capacity. 

I'he  Ferrocarril  Central  Norde  of  Argentine  ha§  ordered  80 
box  cars,  40  gondola  cars  and  20  stock  cars  from  the  Middletown 
Car  Works. 

The  Pittsburg  d  Lake  Erie  has  ordered  1,000  coal  cars  from 
the  Pressed  Steel  Car  Co.  and  2,200  freight  cars  from  the  American 
Car  &  Foundry  Co. 

The  San  Rafael  d  Atlixco  has  just  ordered  50  freight  cars  and 
four  passenger  cars  from  the-  Mexican  Car  &  Foundry  Co.  Delivery 
of  these  cars  is  to  be  made  in  90  days. 

The  New  York  Central  d  Hudson  River  is  asking  bids  on  a 
large  number  of  passenger  cars  and  has  ordered  125  steel  motor  cars. 
The  bodies  will  be  made  by  the  American  Car  &  Foundry  Co.  and  the 
trucks  will  be  made  by  the  American  Locomotive  Co. 

The  Lehigh  Valley,  as  reported  in  our  issue  of  October  20,  has 
ordered  3,000  freight  cars  as  follows:  One  thousand  gondola  cars 
of  100,000  lbs.  capacity  and  1,500  box  cars  of  80,000  lbs.  capacity 
from  the  Standard  Steel  Car  Co.,  and  500  box  cars  from  the  Amer- 
ican Car  &  Foundry  Co. 

The  Chicago,  Milwaukee  d  St.  Paul  will  build  six  flat  cars  of 
100,000  lbs.  capacity  at  its  West  Milwaukee  shops.  These  cars  will 
be  50  ft.  long  x  9  ft.  2%  in.  wide  x  4  ft.  3V4  in.  high.  The  special 
equipment  includes:  Congdon  brake-shoes.  Hennessy  double  fric- 
tion draft  rigging  and  Barber  trucks. 

The  Boston  d  Maine  has  ordered  20  passenger  cars  from  the 
Pullman  Company  for  1906  delivery.  These  cars  will  have  a  seat- 
ing capcaity  of  72  persons  each,  and  will  be  lighted  by  the  Pintsch 
mantle  lights.  It  has  also  ordered  1,000  drop  and  gondola  cars 
of  60.000  lbs.  capacity  from  the  Laconia  Car  Company. 

The  Clarendon  d  Pittsford  has  ordered  15  flat  cars  of  80,000 
lbs.  capacity  from  the  Middletown  Car  Works  for  January,  1906, 
delivery,  instead  of  20,  as  reported  in  our  issue  of  November  10. 
These  cars  will  be  30  ft.  long  by  8  ft.  9  in.  wide.  The  special  equip- 
ment includes  Tower  couplers  and  Miner  tandem  draft  rigging. 

The  Rodger  ballast  cars  and  the  Hart  convertible  cars  reported 
in  our  last  issue  ordered  by  the  Mexican  Central,  the  Lake  Shore 
&  Michigan  Southern,  and  the  Chicago,  Burlington  &  Quincy,  are 
to  be  built  by  the  American  Car  &  Foundry  Co.,  but  were  ordered 
from  the  Rodger  Ballast  Car  Co.,  Chicago,  and  not  from  the  Amer- 
ican Car  &  Foundry  Co.  as  reported. 

T?ie  Central  of  Neic  Jersey,  as  reported  in  our  issue  of  Novem- 
ber 10,  has  ordered  50  stock  cars  from  the  Middletown  Car  Works 
for  1906  delivery.  These  cars  will  have  a  capacity  of  60,000  lbs., 
and  will  be  36  ft.  over  all,  8  ft.  IVi  in.  wide  x  8  ft.  3  in.  high  in- 
side. The  bodies  and  underframes  will  be  of  wood.  The  special 
equipment  includes:  Westinghouse  quick  action  brakes,  Towei*all- 
steel  couplers  and  Miner  draft  rigging. 

The  Cincinnati.  New  Orleans  d  Texas  Pacific,  as  reported  in 
our  issue  of  November  10,  has  ordered  250  flat  cars  from  the  Amer- 
ican Car  &  Foundry  Co.  These  cars  will  have  a  capacity  of  40  tons 
and  will  be  40  ft.  long  x  8  ft.  10  in.  wide  over  all.  The  body  and 
underframes  will  be  of  wood.  The  special  equipment  includes: 
Open  hearth  steel  axles,  American  Steel  Foundries'  bolsters,  Buffalo 
brake-beams,  cast-iron  brake-shoes,  Westinghouse  air-brakes,  Ajax 
brasses.  Climax  couplers.  Miner  draft  rigging,  Harrison  dust  guards. 


158 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  20. 


Symington  journal  boxes,  Railway  Steel  Spring  Co.'s  springs,  Arch- 
bar  trucks  and  33-in.  cast-iron  M.  C.  B.  wheels. 

The  Boston  &  Maine,  as  reported  in  our  issue  of  November  3, 
has  ordered  1,000  drop-end  gondola  cars  from  the  Laconia  Car  Co. 
for  May,  1906,  delivery.  These  cars  will  have  a  capacity  of  60,000 
lbs.  and' will  weigh  26,000  lbs.  They  will  be  34  ft.  long  x  8  ft.  1 
in.  wide  x  3  ft.  high  inside  measurements.  The  bodies  and  under- 
frames  will  be  of  wood.  The  special  equipment  includes:  Wrought- 
'  iron  axles.  Pressed  steel  bolsters,  Simplex  brake-beams,  cast-iron 
brake-shoes,  Westinghouse  air-brakes,  lead-lined  brasses,  Gould  coup- 
lers. Miner  tandem  draft  rigging,  cast-iron  journal  boxes  and  Wood 
dust  guards.  Crucible  steel  springs,  pressed  steel  trucks  and  cast- 
iron  car  wheels. 

The  Brooklyn  Rapid  Transit  St/stem,  Brooklyn,  N.  Y.,  as  re- 
ported in  ouV  issue  of  September  29,  has  ordered  100  semi-convert- 
ible surface  passenger  cars  from  the  John  Stephenson  Co.,  and  50 
semi-convertible  surface  passenger  cars  from  the  Laconia  Car  Co. 
All  cars  will  weigh  completely  equipped  47,000  lbs.,  and  measure 
42  ft.  6  in.  long,  8  ft.  2\'2  in.  wide,  and  11  ft.  11  in.  high,  over  all. 
The  special  equipment  includes:  Lappin  brake-shoes,  Westinghouse 
air-brakes,  Streeter  brasses.  Curtain  Supply  Co.'s  curtain  fixtures, 
Pantasote  curtain  material,  J.  L.  Howard  &  Co.'s  door  fastenings. 
Consolidated  Car  Heating  Co.'s  heating  system,  Heywood  Bros. 
and  Wakefield  seats,  Baldwin  trucks,  John  Stephenson  Co.'s  vesti- 
bules and  Schoen  rolled  steel  wheels. 

The  Delaware,  Lackawanna  <G  Western,  as  reported  in  our  issue 
of  November  10.  has  ordered  500  box  cars  of  60,000  lbs.  capacity 
from  the  American  Car  &  Foundry  Co.,  and  500  box  cars  of  60,000 
lbs.  capacity  from  Barney  &  Smith,  all  for  February,  March  and 
April,  1906,  delivery.  All  cars  will  weigh  about  34,000  lbs.,  and 
measure  36  ft.  long,  S  ft.  6  in.  wide  and  8  ft.  high,  inside  measure- 
ments. The  special  equipment  includes:  Simplex  bolsters,  Penn- 
sylvania Brake-Beam  Co.'s  brake-beams,  American  Brake-Shoe  & 
Foundry  Co.'s  brake-shoes,  Westinghouse  air-brakes,  Magnus  Metal 
Co.'s  brasses.  Smith  door  fastenings.  Miner  tandem  draft  rigging. 
Woodman  journal  boxes,  Sherwin-Williams  Co.'s  paint.  Murphy  in- 
side roofs.  Simplex  Railway  Appliance  Co.'s  springs,  and  Barber 
roller-bearing  trucks. 

The  Chicago  &  North-Western  has  ordered  25  non-vestibule 
coaches,  five  vestibule  coaches  and  10  baggage  cars  from  the  Pull- 
man Co.,  for  February,  March  and  April,  1906,  delivery.  The  coaches 
will  be  55  ft.  B^-;  in.  long,  over  sills,  9  ft.  8  in.  wide  and  6  ft. 
8%  in.  high,  inside  measurements.  The  baggage  cars  will  be  63 
ft.  2  in.  long,  10  ft.  2»4  in.  wide  and  14  ft.  91^  in.  high,  over  all. 
The  special  equipment  for  all  includes:  National-Hollow  brake- 
beams,  Christie  brake-shoes,  Westinghouse  air-brakes,  Chicago  coup- 
lers, Chicago  &  North-Western  standard  draft  rigging,  Chicago  & 
North-Western  standard  heating  system  for  vestibule  coaches  and 
baggage  cars,  Chicago  &  North-Western  standard  paint  for  bag- 
gage cars,  Chicago  &  North-Western  standard  platforms  for  vesti- 
bule coaches  and  baggage  cars,  Chicago  &  North-Western  standard 
roofs  for  baggage  cars,  Chicago  &  North-Western  standard  trucks 
for  non-vestibule  coaches  and  steel-tired  wheels. 


BRIDGE  BUILDING. 


Aknpriob.  Ont. — The  Renfrew  County  Council  will  rebuild  the 
Clay  Bank  bridge  over  the  Madawaska  river  about  three  miles  from 
this  place. 

Beatdock,  Pa. — A  contract  has  been  given  by  the  Pittsburg  & 
Lake  Erie  to  the  Dravo  Construction  Co.  for  building  a  new  bridge 
over  Turtle  creek. 

Cabth.vge,  Mo. — Bids  are  wanted  Nov.  30  by  William  Kohlman, 
County  Surveyor,  for  building  two  steel  bridges  in  Jasper  County. 

Cleveland,  Ohio. — The  county  has  notified  the  city  officials  that 
it  is  ready  to  pay  its  share  of  the  cost,  between  $50,000  and  $60,000. 
for  building  a  new  bridge  near  Washington  Park  at  the  junction  of 
Fleet  and  Independent  streets.  Bids  will  soon  be  asked  for  the 
work. 

Danville.  III. — The  Cleveland.  Cincinnati,  Chicago  &  St.  Louis 
is  building  a  large  concrete  bridge  here. 

15DM0NT0N,  N.  W.  T. — The  Provincial  Government  will  take  steps 
for  the  construction  of  a  traffic  bridge  across  the  river  at  Kipp. 

FLOBENCEvnxE,  N.  B. — The  bridge  across  the  St.  John  river  at 
this  place  will  be  rebuilt. 

Freheeictox.  N.  B. — C.  H.  LaBillois,  Commissioner  of  Public 
Works,  is  receiving  bids  for  rebuilding  Wallace  Mill  bridge  in  Resti- 
gouche  county.  It  is  probable  that  extensive  repairs  will  be  made 
to  the  International  bridge,  between  St.  Stephen  and  Calais. 

LiETHBninGE,  Alberta. — The  Canadian  Pacific,  it  is  said,  is  mak- 
ing surveys  to  locate  the  site  for  its  proposed  bridge  to  be  built  over 
the  river  here.     The  bridge  will  have  to  be  over  a  mile  long. 


Manitowoc,  Wis. — The  City  Council  has  authorized  the  asking 
of  bids  for  putting  up  a  bascule  bridge  at  Main  street.  The  plans 
which  are  being  made  for  the  proposed  structure  call  for  a  bridge 
with  an  80-ft.  opening  and  22-ft.  roadway,  with  a  6-ft.  walk. 

Omaha,  Neb. — The  Chicago,  Burlington  &  Quincy  is  planning 
to  build  three  steel  bridges  on  its  proposed  line  through  the  Big 
Horn  basin  in  Wyoming. 

Owensboro,  Kt. — Residents  are  agitating  the  question  of  build- 
ing a  combined  highway  and  railroad  bridge  over  the  Ohio  river 
here. 

South  Bexd,  Ind. — The  Board  of  County  Commissioners  has 
given  a  contract  to  the  Lafayette  Engineering  Co.  for  removing  the 
old  Jefferson  street  bridge  from  its  present  site  and  building  the 
substructure  for  the  bridge  which  is  to  be  relocated  near  Spring- 
brook  Park  at  their  bid  of  $18,924.  The  commissioners  also  awarded 
a  number  of  contracts  for  small  bridges. 

Toronto.  Ont. — The  Canadian  Pacific,  the  Grand  Trunk  and 
the  city  of  Toionto  will  each  pay  one-third  of  the  cost  of  building 
a  steel  combined  highway  and  railroad  bridge  at  Yonge  street  to 
cost  $200,000. 

The  Ontario  Government  will  ask  for  call  bids  for  some  bridges 
to  be  built  in  northern  Ontario.  Particulars  from  the  Minister  of 
Public  Works. 

Other  Structures. 

Albany,  Ga. — The  Atlantic  Coast  Line  station  recently  destroyed 
by  fire  at  a  loss  of  about  $20,000  will  at  once  be  rebuilt. 

Cincinnati,  Ohio. — The  Chesapeake  &  Ohio  has  approved  the 
plans  for  its  proposed  freight  terminal  to  be  built  on  West  Third 
street  at  a  cost  of  $500,000. 

Danville,  III. — The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
has  bought  a  latge  plot  of  ground  to  be  used  as  a  site  for  new  shops 
for  the  two  divisions  entering  this  city.  The  cost  will  be  about 
$150,000. 

Demopolis,  Ala. — The  Southern,  it  is  said,  will  put  up  a  new 
freight  house;  also  a  new  passenger  station. 

Havre  de  Gr.vce,  Md. — The  Pennsylvania  has  received  bids  for 
building  a  two-story  brick  passenger  station  70  ft.  x  26  ft.;  also  a 
waiting  room  23  ft.  x  16  ft.,  and  for  shelter  sheds  140  ft.  long. 

HoETON,  Kan. — The  Chicago.  Rock  Island  &  Pacific  will  build  a 
new  roundhouse  to  cost  about  $75,000. 

Lethbeidge,  B.  C. — The  Canadian  Pacific  and  the  Alberta  Rail- 
way have  jointly  let  a  contract  to  Smith  Bros.  &  Wilson  for  put- 
ting up  a  union  passenger  station  here. 

Lincoln  Park,  N.  Y. — The  Buffalo,  Rochester  &  Pittsburg,  it  is 
said,  will  put  up  a  new  brick  shop  140  ft.  x  ISO  ft. 

MilwauivEE,  Wis. — The  Chicago,  Milwaukee  &  St.  Paul  is  im- 
proving ten  of  its  warehouses  on  the  river  front  at  a  cost  of  $60,000. 

New  Westminster,  B.  C. — The  Vancouver,  New  Westminster  & 
Yukon,  it  is  said,  will  at  once  build  wharves  and  freight  sheds  and 
make  other  water  front  improvements  in  this  city. 

Norton.  Kan. — A  contract  has  been  given  by  the  Chicago,  Rock 
Island  &  Pacific  to  C.  A.  Feltons,  of  Topeka,  Kan.,  for  building  a 
27-stall  roundhouse  here  to  cost  $75,000. 

Parsons,  Kan. — The  Missouri,  Kansas  &  Texas,  it  is  said,  will 
soon  ask  bids  for  putting  up  some  of  the  larger  buildings  at  its 
new  locomotive  works  to  be  built  here.  The  total  cost  of  the  im- 
provements will  be  $1,000,000. 

Pittsburg,  P.\. — The  Wabash  Pittsburg  Terminal,  it  is  said,  has 
plans  ready  for  building  large  warehouses  near  its  tracks,  and  bids 
are  to  be  received  shortly  for  the  work. 

S-\N  M.\Rcos,  Tex. — An  officer  writes  that  the  International  & 
Great  Northern  will  put  up  a  combination  brick  and  wood  pas- 
senger station  one  story  high,  69  ft.  x  191  ft.,  to  cost  $12,000.  Work 
is  to  be  commenced  at  once. 

WooNsocKET.  R.  I. — The  Providence  &  Burrillville  Street  Rail- 
way Co.  has  given  a  contract  to  the  Builders'  Concrete  Stone  Co., 
of  Pawtucket,  for  building  new  car  barns  here.  The  plans  call  for 
a  structure  55  ft.  x  110  ft.,  w'ith  two  additions,  one  of  60  ft.  x  130 
ft.,  for  offices  and  shops,  and  one  of  20  ft.  x  13  ft. 
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New  Incorporations,  Surveys,  Etc. 

Atchison.  Topeka  &  Santa  Fe. — Application  has  been  made  by 
this  company  to  the  courts  of  Muskogee.  Ind.  T.,  to  appoint  an  ap- 
praising board  to  condemn  a  right  of  way  from  that  point  to  Shaw- 
nee, Okla.  T.,  a  distance  of  120  miles.     The  proposed  line  'will  con- 
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nect   the   branch   between   Independence,   Kan.,   and    Tulsa   and   the 
Oklahoma  lines  at  Shawnee. 

See  Gulf,  Colorado  &  Santa  Fe  below. 

Atlantic  &  Caholina  (Electkic). — This  company,  which  was 
■chartered  in  April  of  last  year  to  build  an  electric  railroad  from 
Atlanta,  Ga.,  to  Anderson,  S.  C,  a  distance  of  about  12.5  miles,  has 
amended  its  charter  so  as  to  change  its  proposed  route  from  Atlanta 
to  Rockdale  County  through  the  town  of  Lit&onia,  in  Dekalb  County, 
to  Colliers,  in  Rockdale  County.     (See  Construction  Record.) 

Baltimore  Belt  Line  Terminal  (P..  B.  &  W.). — An  officer  writes 
respecting  the  proposed  belt  line  to  be  built  by  this  company  around 
Baltimore,  Md..  that  it  has  not  as  yet  been  finaly  decided  whether 
the  line  will  be  built  partly  through  the  city  or  further  out. 
(November   3,   p.   142.) 

Canadian  Pacific. — This  company  has  opened  the  Lacombe 
branch  of  the  Western  division  from  Lacombe,  Alberta,  to  Alix, 
26.6  miles.  The  Wetaskiwin  branch  of  the  Western  division  has 
been  opened  for  business  from  Wetaskiwin,  Alberta,  to  Camrose, 
25  miles,  and  the  Pheasant  Hills  branch  of  the-  Central  division 
has  been  extended  from  Lipton.  Assiniboia,  west  to  Strassburg, 
54  miles.  This  branch  will  be  extended  to  Saskatoon  and  eventually 
to  a  connection  with  the  Wetaskiwin  branch. 

Chicago,  Rock  Lsland  &  Pacific. — See  Rock  Island,  Arkansas 
&  Louisiana  below. 

Cumberland  River  &  Nashville. — This  company  has  filed  a 
mortgage  in  Kentucky  for  $2,500,000  to  build  a  railroad  from 
Corbin,  Ky.,  southwest  down  the  Big  Laurel  river,  through  Laurel, 
Whitley,  Pulaski,  Wayne  and  Clinton  Counties  in  Kentucky,  to 
Nashville,  Tenn.,  a  total  distance  of  about  200  miles.  The  road 
■will  pass  through  a  rich  coal  and  timber  territory.  L.  P.  Hubble, 
of  Somerset,  Ky..  is  a  director.  A  contract  is  said  to  have  been 
let  for  building  the  first  20  miles  of  the  new  line  from  a  point  on 
the  Cincinnati,  New  Orleans  &  Texas  Pacific  south  of  Burnside  to 
Monticello,  the  county  seat  of  Wayne  County,  and  work  is  to  be 
commenced  shortly. 

D.\RiEN  &  Western. — This  company,  which  operates  a  line  from 
tidewater  at  Darien,  Ga.,  northwest  to  Weefannie,  46  miles,  is 
building  an  extension  from  that  point  northwest  to  Glenville, 
where  connection  will  be  made  with  the  new  Reidsville  &  South- 
eastern, controlled  by  this  company,  from  that  point  north  to  Col- 
lins, in  Tattnall  County,  a  distance  of  23  miles.  Part  of  the 
Reidsville  &  Southeastern  from  Reidsville  north  for  a  distance 
of  seven  miles  to  Collins  was  formerly  the  Collins  &  Reidsville 
Railroad. 

Deepwater. — See  Tidewater  below.  ' 

DuLUTH,  Virginia  &  R.\iny  Lake. — President  W.  H.  Cook  an- 
nounces that  this  road,  46  miles  long  in  St.  Louis  County.  Minn., 
will  be  extended  from  Pelican  Lake,  the  present  terminus,  north- 
west to  Fort  Frances,  Ont.,  about  50  miles. 

Georgia  Northern. — This  company  has  discontinued  the  use 
of  its  line  from  Oaklawn,  Ga.,  south,  six  miles,  to  Pidcock,  which 
was  formerly  the  southern  terminus  of  the  road,  and  has  opened 
a  new  line  from  Oaklawn  southwest  to  Boston,  in  Thomas  County, 
Ga.,  six  miles,  where  connection  will  be  made  with  the  Atlantic 
Coast   Line. 

Grand  Trunk  Pacific. — This  company  is  negotiating  with  the 
Canadian  Northern  for  the  double  tracking  of  the  C.  N.  line  from 
Winnipeg  west  to  Portage  la  Prairie,  a  distance  of  59  miles,  over 
which  the  Grand  Trunk  Pacific  wishes  to  secure  trackage  rights. 
Unless  an  agreement  is  reached  the  G.  T.  P.  will  shortly  commence 
the  construction  of  this  link  of  its  line,  making  three  lines  between 
Winnipeg  and  Portage  la  Prairie.  F.  W.  Morse,  General  Manager 
of  the  G.  T.  P.,  has  announced  that  as  soon  as  the  main  line  is 
built  far  enough  branches  will  be  built  to  Regina,  Prince  Albert, 
Battleford  and  Calgary,  and  probably  to  Yorkton.  It  is  the  inten- 
tion to  have  some  of  these  western  lines  in  a  position  to  carry 
some  of  next  year's  wheat. 

Great  Northern. — The  extension  of  this  company's  line  into 
British  Columbia,  has  reached  Keremeos,  and  the  company's  engi- 
neers say  that  the  line  will  be  at  Princeton  by  the  first  of  the  year. 

Gre.\t  Northern  of  Can.^da. — This  company  has  opened  a  new 
branch  to  be  known  as  the  St.  Jacques  branch  from  St.  Jacques 
Junction,  Que.,  on  the  main  line,  southeast  to  St.  Jacques,  a  dis- 
tance of   Er>ven   miles. 

Gulf,  Colorado  &  Santa  Fe  (A.,  T.  &  S.  P.). — An  officer  writes 
regarding  the  report  that  this  company  would  build  a  line  from 
Davis,  in  the  Chickasaw  Nation,  Ind.  T..  east  to  the  coal  fields,  that 
the  citizens  of  Sulphur,  which  is  about  eight  miles  east  of  Davis, 
have  made  a  proposition  to  the  company  to  build  a  branch  from 
that  point  and  that  the  company  has  made  preliminary  surveys  for 
the  line.     (September  29,  p.  103.) 

HausoN  &  Manhattan  (Electric). — This  company,  incorpor- 
ated to  build  a  tunnel  between  Manhattan    (Cortlandt  street)    and 


Jersey  City  (Montgomery  street)  has  filed  a  revised  certificate  sub- 
mitting surveys  for  a  route  from  Jersey  City  to  Newark.  The  pur- 
pose is  said  to  be  to  provide  a  fast  passenger  line  from  Newark 
to  New  York,  and  the  Pennsylvania  Railroad  is  said  to  be  friendly 
to  the  scheme.  From  the  Jersey  City  terminus  of  the  Pennsylvania 
Railroad,  which  is  the  western  terminus  of  the  river  tunnel,  the 
new  route  is  by  a  subway  west  to  Brunswick  street;  thence  on 
the  surface  to  a  point  in  Harrison  (about  six  miles),  at  which 
place  it  will  again  run  underground  and  beneath  the  Passaic  river, 
then  continuing  iu  a  subway  to  a  terminus  in  Market  street,  New- 
ark. The  certificate  was  signed  by  W.  G.  McAdoo  as  President 
of  the  company.     (June  23,  p.  207.) 

Illinois  Central. — See  Yazoo  &  Mississippi  Valley  below. 

Lake  Superior  &  Southeastern  (Wis.  Cent.). — A  contract 
has  been  given  by  this  company  to  H.  F.  Balch.  of  Minneapolis, 
Minn.,  for  grading  11..  miles  of  its  road  from  Duluth  to  Ladysmith, 
Wis.  Part  of  this  road,  from  Owen  to  Ladysmith,  to  be  known  as 
the  Owen  &  Northern,  is  to  be  put  in  operation  by  the  first  of 
January.  Grading  work  has  been  going  on  by  Mcintosh  Bros., 
of  Milwaukee,  who  have  the  contract,  for  the  past  six  months. 
These  two  roads  will  form  the  extension  of  the  Wisconsin  Central 
to  Duluth.     (September  1,  p.  72.) 

Lancaster,  Oxford  &  Southern. — This  company,  which  ope- 
rates 20  miles  of  road  from  Oxford,  in  Chester  County,  Pa.,  west 
to  Susquehanna,  has  opened  its  new  extension  from  Fairmount 
north  to  Quarryville,  Lancaster  County,  7  miles,  where  connection 
will  be  made  with  the  Pennsylvania. 

Las  Vegas  &  Tonopah. — An  officer  writes  that  this  proposed 
road  is  to  be  built  from  Las  Vegas,  Nev.,  to  Tonopah,  a  dist.incs 
of  215  miles.  There  are  no  towns  of  importance  on  the  route  at 
present,  except  Bunfrog,  Rhyolite  and  Beatty,  about  115  miles  from 
Las  Vegas.  The  next  town  of  importance  is  Goldfield,  about  80 
miles  beyond  Bullfrog.  The  line  has  been  surveyed  as  far  as 
Bullfrog  and  construction  will  commence  early  next  month.  Part 
of  the  grading  is  already  completed,  but  no  track  has  yet  been 
laid.  The  company  will  do  the  track  laying  and  grading,  which 
will  not  be  difficult,  and  will  build  its  own  bridges.  The  maximum 
grade  westbound  between  Las  Vegas  and  Bullfrog  will  be  1  per 
cent.,  east'oound  1.5  per  cent.,  and  the  balance  of  the  line  1  per 
cent.  J.  Ross  Clark  is  President,  and  Arthur  Maguire,  Chief  Engi- 
neer, Los  Angeles,  Cal.     (November  3,  p.  143.) 

Manistique. — This  road  has  been  extended  from  Diller,  Mich., 
its  southern  terminus,  to  Curtis,  a  distance  of  six  miles. 

Midland  &  Manitoba. — The  first  contract  for  grading  this  pro- 
posed road  has  been  let  to  John  Prout.  of  Portage  la  Prairie.  Work 
will  be  rushed  with  a  view  to  putting  on  trains  early  next  spring. 
(November  3,  p.  143.) 

Milwaukee  Northern  (Electric). — Incorporation  has  been 
granted  to  a  company  under  this  name  in  Wisconsin,  with  a 
capital  of  $100,000,  to  build  an  electric  railroad  from  Sheboygan, 
Wis.,  south  for  a  distance  of  about  60  miles  to  Milwaukee,  passing 
through  Fond  du  Lac,  Port  Washington  and  other  points.  John  E. 
Uselding,  of  Port  Washington;  Peter  D.  Brueckbauer,  of  Elkhart, 
and  John  M.  Saeman,  of  Sheboygan,  are  incorporators.  Such  a 
line  would  parallel  the  Chicago  &  North-Western  between  these  two 
points. 

Nashville  &  Huntsville  (Electric). — This  company,  which 
proposes  to  build  a  line  from  Memphis.  Tenn.,  through  Nashville, 
Tenn..  and  Birmingham  and  Montgomery.  Ala.,  to  Pensacola,  Fla., 
announces  that  it  will  soon  begin  grading  work  on  the  first  divi- 
sion, north  of  Nashville,  and  on  the  second  division,  south  of 
Huntsville.    J.  H.  Conner  Is  President.     (See  Construction  Record.) 

Oregon  &  Idaho. — A  company  has  been  incorporated  in  Idaho 
under  this  name  to  build  a  railroad  from  Emmett,  Idaho,  north- 
west through  Payette  Valley  to  Ontario.  Ore.,  a  distance  of  about 
30  miles.  The  incorporators  include:  Nathan  C.  Richards  and  O. 
C.  Wright,  both  of  Sumpter,  Ore. 

Oregon  Western  (So.  Pac). — Surveys  are  being  made  by  the 
Southern  Pacific  for  building  this  proposed  road  from  Drain,  Ore., 
west  along  Elk  creek  and  the  Upqua  river  to  the  Pacific  coast  at 
Gardiner,  thence  south  to  the  head  of  Coos  bay  and  around  that 
water  to  Marshfleld.  a  total  distance  of  about  SO  miles.  The  cost 
of  the  work  will  be  approximately  $3,500,000.  (See  Southern  Pacific, 
August  25,  p.  63.) 

Pennstlvani.v. — A  contract  is  reported  let  to  Menamin  &  Sims, 
of  Philadelphia,  at  about  $150,000  for  double  tracking  on  the  Peters- 
burg branch  of  this  road  from  Coverdale  to  a  point  west  to  Clover 
Creek  Junction,  a  distance  of  21-:  miles.  A  contract  is  also  reported 
let  to  the  Millard  &  McGraw  Construction  Co..  of  Philadelphia,  for 
double  track  work  from  Clover  Creek  Junction  to  Franklin  Forge, 
an  additional  2I2  miles.  The  contracts  call  for  the  beginning  of 
the  work  at  once  and  completion  by  May  1,  1906. 
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Phil.idelphia,  B.\lti.more  &  W-'iSHiXGTON  (Pexx.\.  ). — See  Balti- 
more Belt  Line  Terminal  above. 

Pueblo.  Oki..\iio.ai.\  City  &  New  Orlea.n.s. — Incoipoiation  has 
been  granted  this  company  in  Oklahoma  with  a  capital  of  130.000.000 
to  build  a  railroad  from  Pueblo,  Colo.,  southeast  to  New  Orleans, 
1,035  miles,  air  line.  Preliminary  surveys  will  be  made  and  it  is 
hoped  to  have  financial  arrangements  completed  by  the  first  of  next 
.vear.  The  initial  work  will  be  started  between  Oklahoma  City 
and  Woodward.  The  incorporators  include:  J.  H.  Wheeler,  W.  C. 
Burke,  R.  A.  Wooldridge,  George  H.  Dodson  and  J.  H.  Wright,  all 
of  Oklahoma  City. 

Rio  Grande  Western. — This  company  has  track  laid  on  its  e.\- 
tension  J:rom  Bingham.  Utah,  north  to  the  mills  of  the  Utah 
Copper  Co..  a  distance  of  la  miles.  The  road  will  be  extended 
two  miles  further  to  Garfield. 

Rock  Islaxd,  Arkansas  &  Louisia.na  (C,  R.  I.  &  P.). — Cer- 
tificates authorizing  the  consolidation  of  the  Arkansas  Southern 
with  the  Little  Rock  &  Southern  and  the  Arkansas  Southern  Exten- 
sion Railroad  Company  under  the  above  name  have  been  filed  in 
-Arkansas.  The  capital  stock  of  the  consolidated  company  is  ?15,000,- 
000,  and  headquarters  will  be  at  Little  Rock.  The  directors  in- 
clude: E.  P.  Peirce.  H.  W.  Morrison,  W.  S.  Tinsman.  T.  S.  Buzbee. 
Jf  Little  Rock,  and  .A..  E.  Sweet,  of  Ruston.  La.  The  company  will 
operate  the  following  lines  of  railroad:  From  Crossett  to  some 
joint  on  or  near  the  Mississippi  river  in  Louisiana;  from  a  point 
ipon  the  Haskell-Eldorado  line  to  Malvern,  Ark.;  from  Haskell, 
irk.,  to  Little  Rock;  from  a  point  at  or  near  Junction  City,  La., 
o  Shreveport.  La.;  from  a  point  at  or  near  the  southern  boundary 
)f  Winn  Parish,  Louisiana,  to  Alexandria,  La.;  from  Ale.xandria 
southward  to  the  Gulf  of  Mexico;  from  Alexandria  westward  or 
:outhwestward  to  the  western  boundary  of  Louisiana,  and  from 
i-lexandria.  La.,  to  a  point  upon  the  Mississippi  river  at  or  near 
he  city  of  Baton  Rouge.  La.,  or  the  city  of  New  Orleans  or  upon 
he  Mississippi  river  between  Baton  Rouge  and  New  Orleans. 

St.  Locts  Southwestern. — An  ofl5cer  writes  respecting  the 
iroposed  extension  of  this  road  from  its  southern  terminus  at 
Jatesville  to  Hamilton,  Tex.,  that  surveys  were  made  some  time 
go  for  a  distance  of  33  miles,  but  that  no  definite  action  has  as 
et  been  taken  towards  beginning  the  work. 

Shre\-eport  &  Northeastern.— An  officer  writes  that  this  pro- 
osed  road  is  to  be  built  from  Shreveport,  La.,  via  Homer  to 
lemphis,  Tenn.  Surveys  have  been  completed  from  Shreveport 
D  Homer  and  nearly  all  the  right  of  way  secured.  A  contract  has 
een  let  for  building  eight  miles  from  Minden,  La.,  southwest  and  in 
le  10  miles  southwest  from  Homer,  several  miles  of  grading  is 
earing  completion.  Track  laying  will  follow  immediately  and 
rading  of  the  intervening  section  between  Homer  and  Minden 
ill  be  carried  on  during  the  winter.  A.  K.  Clugman  is  President, 
hreveport,  La.     (October  27,  p.  139.) 

Southebn  Pacific.— An  officer  writes  that  the  Shattuck  &  Des- 
lond  Construction  Co..  of  Los  Angeles,  is  grading  between  Santa 
ruz  and  Davenport.  12  miles,  on  the  proposed  extension  from 
anta  Cruz.  Cal.,  north  via  Davenport,  San  Gregoria,  Pescadero  and 
alf  Moon  Bay  to  a  junction  with  the  Southern  Pacific  near  Colma 
jproximately  68  miles.     (October  27,  p.  135.) 

See  Oregon  Western  above. 

TiDEWATEB. — An  oflScer  writes  that  this  road  is  now  building 
s  line  from  Tidewater  at  Sewell's  Point,  near  Norfolk.  Va., 
esterly  to  the  crossing  of  the  Seaboard  Air  Line  near  Lawrence- 
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Allegheny  Vaixet. — See  Pennsylvania   below. 

Boston  &  Maine.— The  results  of  operation  during  the  three  months 
ending  September  30  are  as  follows   (cents  omitted); 

190.5.  1904. 

?10.440,587  $9,908,851 

7,165,666  6,715,99U 


Net  ea 
Net  income 
Surplus     .  . 


rnings 


$3,283,921 
3,401,471 
1,362,632 


?3,192,858 
3,294,861 
1,262,192 

CANADIAN  NonrHEBN. — This  company  operated  1,876  miles  of  road 
during  the  year  ending  June  30,  1905,  an  increase  of  290  over 
the  previous  year.  There  was  an  increase  of  about  250,000  tons 
in  freight  carried  and  125,000  in  the  number  of  passengers. 
Statistics  of  operation  for  the  year  are: 
Gross  earnings  : 

Passenger    

Freight     .  . .' 

Mail,  express,  etc 


1905. 
?663,936 
3,061,531 
464,745 


1904. 
$516,80s 
2,412.384 
313,511 


Total 

Operating  expenses  : 

Maintenance  of  way 

Maintenance  of  equipment 
Conducting  transportation 
General    


?4,190,212 

?557,261 
410,707 

1.515,300 
161,462 

$2,644,730 


$3,242,703 

?476,930 

296,33,5 

1,174,932 

172,575 

52.120,772 


Total    

Chicago  &  Eastern  Illinois. — The  New  York  Stock  Exchange  has 
listed  15,000,000  4  per  cent,  refunding  and  improvement  mort- 
gage bonds  of  1955.     (October  6,  p.  112.) 

Lake  Shore  &  Michigan  Southern. — The  report  for  the  quarter 
ended  September  30  shows  the  following  results; 

1905.  1904. 

Gross    earnings    $10,069,253  $S,776.97!> 

Operating    expenses     8,255,647  6.292,83.'. 


New  York  Central  &  Hudson  River. — It  is  reported  as  we  go  to 
press  that  at  a  meeting  of  the  board  of  directors,  to  be  held 
this  week,  an  issue  of  117,500,000  new  stock  will  be  ofllered  at 
par  to  the  shareholders.  There  is  now  $132,250,000  capital  stock 
outstanding— ?150,000,000  authorized. 

New  York.  New  Haven  &  Hartford. — The  report  of  this  company 
for  the  quarter  ended  September  30  reflects  the  generally  pros- 
perous condition  of  the  manufacturing  towns  of  New  England. 
The  results  of  operation  during  this  period  are  as  follows; 

1905.  1904. 

Gloss  earnings $13,849,515  $12,989,029 

Operating  expenses    8.993,930  8,721.795 


Net  earnings 
Surplus    


Tidewater  and   Deepwater   Railways. 


lie,  103  miles,  and  that  bids  are  in  for  grading  the  balance  of 
e  line  from  this  point  west  to  Rock,  W.  Va.,  259  miles,  where 
nnection  will  be  made  with  the  Deepwater  Railroad.  The  latter 
building  84  miles  of  railroad  from  that  point  north  to  Deep- 
iter,  on  the  Chesapeake  &  Ohio;  and  24  miles  of  the  line  from 
vely  north  to  Deepwater  has  been  completed. 

Wisconsin  Cektbal.— See  Lake  Superior  &  Southeastern  above. 

Yazoo  &  Mississippi  Valley  (III.  Cent.). — This  company,  it 
reported,  has  begun  track  laying  on  its  new  branch  from  Webb, 
ss.,  east  to  Parchman,  a  distance  of  eight  miles. 


Pennsvlv.\nia. — This  company  proposes  to  exchange  1%  shares  of 
its  stock  for  two  shares  of  Allegheny  Valley  preferred  stock 
if  90  per  cent,  of  the  holders  of  the  latter  stock  sign  an  agree- 
ment to  that  effect  before  December  1.  The  Pennsylvania  now 
owns  a  majority  of  the  stock  of  the  Allegheny  Valley,  which 
consists  of  263  miles  of  line  between  Pittsburg  and  Oil  City. 
Pa.,  and  Redbank.  Pa.,  and  Driftwood,  and  is  operated  as  a 
part  of  the  Buffalo  &  Allegheny  Valley  division  of  the  Penn- 
sylvania. ■  There  is  $10,544,200  common  stock  of  the  Allegheny 
Valley  outstanding;  the  Pennsylvania  owns  $9,653,800  of  this 
and  $11,876,655  of  the  $17,174,998  preferred  stock.  Thus,  if  an 
agreement  is  reached  and  the  exchange  is  made,  the  Pennsyl- 
vania will  turn  about  $6,000,000  of  its  own  stock  into  its  own 
treasury  in  exchange  for  the  Allegheny  Valley  stock  which  it 
holds,  and  the  minority  Allegheny  Valley  stockholders  will  get 
a  dividend  paying  stock  in  place  of  the  securities  which  they 
now  hold  on  which  no  dividends  have  ever  been  paid. 

The  New  York  Stock  Exchange  has  listed  $100,000,000  3V- 
per  cent,  ten-year  convertible  bonds  of  the  Pennsylvania.  (Octo- 
ber 6,  p.  112.) 

QtTEBEC  Southern. — The  Exchequer  Court  at  Montreal  has  announced 
the  acceptance  of  the  bid  of  $1,051,000  made  by  the  bank  of 
St.  Hyacinthe  for  the  Quebec  Southern.  The  decision  was  ap- 
pealed. The  Quebec  Southern  owns  89  miles  of  road  between 
Sorel.  Que.,  and  Noyan,  and  55  miles  of  road  between  St.  Lam- 
bert and  St.  Francois,  which  was  formerly  the  South  Shore 
and  which  was  consolidated  with  the  Quebec  Southern  in  1902. 
The  road  went  into  the  hands  of  a  receiver  in  1904. 

Tennessee  Centr.\.l. — There  is  to  be  no  further  change,  for  the  pres- 
ent, in  the  direct  management  of  this  company.  After  Decem- 
ber 1  it  will  be  operated  under  the  joint  direction  of  the  Illinois 
Central  and  the  Southern,  who  will,  however,  make  no  changes 
in  any  of  the  official  positions.  A  meeting  of  the •  shareholders 
has  been  called  for  January  10,  to  act  on  a  proposed  sale  of 
the  entire  property  to  the  Illinois  Central  and  the  Southern. 
(October  27,  p.  136;  November  10,  p.  147.) 
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The  Rutland  Transit  Co.  (Rutland  Railroad)  lias  ordered  two 
additional  steamers  for  service  between  Ogdensburg,  N.  Y.,  Mil- 
waukee and  Chicago. 

The  Supreme  vJourt  of  South  Carolina  has  sustained  the  decision 
of  a  Magistrate's  Court  imposing  on  a  railroad  the  statutory  penalty 
of  $50  for  failure  to  adjust  a  freight  damage  claim  within  40  days. 

The  Atchison,  Topelva  &  Santa  Fe  recently  carried  from  Cali- 
fornia to  points  In  Texas,  Arkansas  and  Missouri,  9,450  sacks  of 
potatoes.  The  potatoes  were  shipped  from  Stockton  and  filled  35 
cars. 

In  the  Supreme  Court  of  the  United  States,  twenty-seven  rail- 
roads operating  in  the  State  of  Michigan  have  made  appeals  in  the 
suit  brought  to  test  the  validity  of  the  tax  law  of  lyiichigan,  passed 
in  190J. 

An  officer  of  the  Pere  Marquette  road  announces  that  his  com- 
pany and  others  in  Michigan  have  given  notice  of  withdrawal  from 
the  Central  Passenger  Association  Mileage  Ticket  Bureau,  and  on 
February  1  will  resume  the  sale  of  the  "Northern"  mileage  ticket. 

The  railroad  members  of  the  joint  committee  of  railroads  and 
shippers  recently  established  in  Ohio,  are  G.  W.  Davis,  General 
Freight  Agent  of  the  C,  A.  &  C,  Columbus;  A.  E.  Billings,  Division 
Freight  Agent  of  the  Lake  Shore,  Toledo,  and  J.  ri.  Hackett,  Division 
Freight  Agent  of  the  Erie,  Gallon. 

A  press  despatch  from  Texas  says  that  the  ticket  brokers  of 
F<1  Paso,  having  been  asked  hy  the  Chamber  of  Commerce  of  that 
city  to  refrain  from  dealing  in  excursion  tickets  which  are  to  be 
issued  for  a  mining  congress  which  is  to  meet  there,  have  promised 
to  comply  with  the  request,  and  have  given  a  bond  for  |10,000  as 
an  assurance  of  good  faith. 

The  planting  of  trees  for  timber  by  the  Pennsylvania  Railroad, 
which  has  been  carried  on  now  for  several  years,  has  reached  a 
point  where  the  total  number  planted  is  given  as  477,299.  An  officer 
of  the  company  is  reported  as  estimating  the  number  of  sleepers 
needed  for  the  road  annually  at  3,850,000,  which  would  require  the 
cutting  of  about  1,300,000  trees. 

According  to  a  Chicago  press  dispatch,  the  Chicago  &  Alton  is 
to  have  "train  auditors"  on  all  passenger  trains;  men  who  will  go 
through  the  train  with  the  conductor  and  "check  up"  the  collections. 
The  train  auditor  is  spoken  of  as  an  innovation.  In  the  sense  that 
the  employment  of  two  men  to  act  jointly  in  collecting  tickets  and 
fares  is  old  enough  to  have  been  forgotten,  the  idea  may  be  called 
new,  but  it  was  in  use  on  the  Baltimore  &  Ohio  something  like 
thirty  years  ago. 

The  newspapers  have  recently  revived  the  report,  which  has 
been  circulated  repeatedly  within  the  last  six  or  eight  years,  that 
the  Pennsylvania  Railroad  was  about  to  lay  underground  telegraph 
wires  between  New  York  and  Philadelphia;  and  the  report  is  now 
amplified  to  include  the  division  west  of  Philadelphia;  but  an  of- 
ficer of  the  road  informs  us  that  the  company  is  simply  making 
investigations;  that  it  is  not  at  all  likely  that  anything  will  be 
done  within  the  next  year. 

General  Passenger  Agent  Moody,  of  the  Pennsylvania  Lines 
West  of  Pittsburg,  announces  that,  by  an  overwhelming  vote,  the 
passengers  on  the  Pennsylvania  18-hour  trains  between  New  York 
and  Chicago  favor  the  present  times  of  departure  and  arrival  at 
the  termini.  For  two  weeks  each  passenger  on  the  trains  has  been 
asked  to  vote  on  the  question  of  changing  the  hours.  The  degree 
of  overwhelmingness  is  not  stated,  but  the  number  of  votes  of 
westbound  passengers  in  favor  of  continuing  the  present  arriving 
time  at  Chicago  (8:55  a.m.)  was  460,  and  of  eastbound  passengers 
in  favor  of  continuing  the  present  arriving  time  a.z  New  York  (9:45 
a.m.)  was  420. 

Bids  for    London    City   Council    Improvements. 

A  contract  has  been  let  to  J.  G.  White  &  Co.,  Ltd..  the  Lon- 
don connection  of  J.  G.  White  &  Co.,  electrical  engineers  of  New 
York,  for  building  a  number  of  miles  of  track  for  the  London  City 
Council  to  cost  a  million  dollars.  Bids  will  shortly  be  invited  by 
the  London  City  Council  for  the  reconstruction  for  electric  trac- 
tion of  the  first  22%  miles  of  the  Northern  system,  which  has 
just  been  bought  from  the  North  Metropolitan  Company.  The  work 
will  begin  in  April,  1906,  and  is  to  be  finished  by  the  end  of  the 
year.  The  track  for  the  conduit  system,  it  is  estimated,  will  cost 
about   $2,000,000,    and    the    cars,    electric    cables    and    switchboards 


about  $1,000,000.  I<"our  bridges  over  railroads  will  be  built  or  wid- 
ened at  a  cost  of  $120,000,  and  two  new  car  barns,  as  well  as  three 
sub-stations  built,  calling  for  an  outlay  of  $550,000,  making  a  total 
estimated  cost  of  $4,000,000.  A  contract  has  already  been  let  for 
4,210  tons  of  rails,  at  $35.70  per  ton,  to  a  Middiesboro  concern. 
An  American  tender  was  lower  but  was  thrown  out  because  it  did 
not  comply  with  certain  specifications.  The  contract  calls  for  about 
$150,000  worth  of  material.  In  addition  to  the  foregoing  there  are 
two  sections  of  46  miles  and  36  miles  of  track  on  the  Northern  lines, 
which  are  shortly  to  be  reconstructed.  These  new  lines  will  also 
necessitate  the  purchase  of  large  quantities  of  power  generating 
machinery. 

The    Recent    History    of    Federal    Control    of    Railroads    In     the 
United   States.* 

BY   W.   M.   ACWORTU. 

(Continued  from  page   154.) 

The  history  of  Federal  intervention  in  railroad  regulation  be- 
gins with  the  year  1866,  in  which  year  an  Act  to  Facilitate  Com- 
munication between  the  states  was  passed  by  Congress,  providing 
that  railroads  in  any  one  state  might  connect  and  exchange  traffic 
with  railroads  in  any  other  state.  Presumably  this  statute  was 
passed  for  merely  legal  reasons  and  only  recognized  and  perhaps 
legalized  what  had  already  in  very  many  instances  been  carried 
out  in  practice.  Congress  exercised  its  constitutional  power  to  regu- 
late— in  the  sense  of  making  regular— commerce  among  the  several 
states;  but  regulation,  in  the  sense  of  control,  it  still  left  to  the 
individual  states.  About  the  same  time  Congress  also  granted  char- 
ters and  gave  subsidies  to  certain  railroad  companies,  the  Union 
Pacific  more  especially,  so  as  to  secure  the  closing  up  of  the  gap 
between  the  Atlantic  and  the  Pacific  States.  But  this  power  Con- 
gress exercised  not  so  much  as  the  supreme  national  authority  as 
in  its  capacity  of  governing  authority  of  those  portions  of  the 
territory  of  the  United  States  not  yet  included  within  the  terri- 
tory of  any  state.  Another  20  years  had  to  pass  before  the  coun- 
try as  a  whole  was  ripe  for  Federal  legislation  on  the  railroad 
question.  The  proportion  of  the  whole  volume  of  traffic  that  was 
merely  intrastate  was  rapidly  decreasing.  All  other  traffic  escaped 
state  regulation.  If  Congress  did  nothing,  it  was  uncontrolled.  The 
railroad  companies  were  a  law  to  themselves,  and  their  own  law  they 
often  honored  more  in  the  breach  than  in  the  observance. 

In  1887,  after  an  exhaustive  inquiry  which  elicited  valuable 
evidence  and  resulted  in  a  valuable  report,  the  Act  to  Regulate 
Commerce,  more  commonly  perhaps  called  the  Interstate  Commerce 
Act,  was  passed  by  Congress.  Like  most  acts  of  the  kind,  it  was 
a  compromise  measure,  representing,  not  without  some  degree  of 
success,  an  attempt  to  amalgamate  into  a  single  Act  a  very  radical 
bill  introduced  by  Judge  Reagan,  of  Texas— afterwards  for  many 
years  chairman  of  the  Texan  State  Railroad  Commissioners — and 
a  much  more  conservative  bill  fathered  by  Mr.  CuUom,  then  and 
still  in  1905  Senator  from  Illinois. 

The  Act  to  regulate  Commerce  of  1887,  which  was  amended 
in  certain  points  of  practical  rather  than  theoretic  importance  in 
1889  and  again  in  1893  and  1903,  may  be  dealt  with  under  three 
heads.  [Let  me  once  more  repeat:  "commerce"  for  Congress  is 
"interstate  commerce  only."  Intrastate  commerce  lies  beyond  its 
province.]  All  three  heads  are  concerned  with  regulation  of  rates 
and  that  only.  It  was  not  till  later  that  Congress  dealt  with  mat- 
ters falling  under  what  I  have  described  as  the  police  power.  The 
first  portion  of  the  Act  lays  down  the  law  to  bind  railroads  as 
carriers  of  passengers  and  merchandise,  or  rather — what  is  per- 
haps, with  one  exception,  a  more  accurate  statement — declares  and 
particularizes  the  common  law  obligations  which  already  bound 
them.  The  second  portion  requires  the  publicity  of  all  rates  and 
gives  rules  for  publication.  The  third  portion  is  wholly  what  Austin 
calls  "adjective  law."  It  creates  an  Interstate  Commerce  Commis- 
sion, defines  their  duties,  and  provides  machinery  for  the  enforce- 
ment of  the  law  and  penalties  for  its  violation. 

The  first  portion  of  the  Act,  in  language  largely  borrowed  from 
our  Railway  and  Canal  Traffic  Act,  1854,  enacts  in  effect: 

1.  That  all   charges  must  be  reasonable  and  just. 

2.  That  no  charge  shall  unjustly  or  unreasonably  discriminate 
between   (a)  persons  (6)  places. 

Two  sections,  however,  as  the  Scotch  say,  "condescended  upon 
details"  Section  4,  the  famous  "long  and  short  haul"  clause — 
next  year  incorporated,  fortunately  in  a  quite  innocuous  form,  in 
our  Railroad  and  Canal  Traffic  Act,  1888 — requires  that,  under  sut>- 
stantially  similar  circumstances,  the  rate  for  a  short  distance  shall 

at  the  School  of  Economics,  University 


1 62 


THE     RAILROAD     GAZETTE. 


Vol.  XXXIX.,  No.  21. 


be  at  least  not  higher  than  the  rate  for  the  long  distance  of  which 
it  forms  a  part.  The  law-courts  have,  it  may  be  here  mentioned, 
of  recent  years  drawn  the  teeth  of  this  section  by  decisions  that 
serious  competition  creates  a  state  of  circumstances  substantially 
dissimilar.  [Compare  the  decision  of  our  own  Courts  of  Appeal, 
and  especially  Lord  Herschell's  masterly  judgment,  in  the  case 
of  Pickering  Phipps  vs.  the  London  &  North-Western  Railway.] 
Section  5 — which  came  from  the  Reagan  bill — the  equally  famous 
"anti-pooling  section,"  forbids  either  the  diversion  of  competitive 
traffic  from  one  route  to  another  so  as  to  make  up  agreed  per- 
centages of  the  total,  or  the  division  under  a  joint  purse  agree- 
ment of  the  total  receipts  from  such  traffic.  But  the  pooling  ques- 
tion is  of  such  importance  that  I  must  deal  with  it  at  more  length 
hereafter. 

Section  6  requires  that  all  rates  for  goods  and  passengers 
shall  be  published  by  being  (a)  printed  and  made  available  for 
public  inspection,  and  (b)^which  is  a  great  improvement  upon 
our  English  legislation,  which  provides  for  no  one  central  point 
where  all  rates  are  accessible — filed  with  the  commission.  As  show- 
ing the  vast  magnitude  of  the  subject,  it  may  be  here  stated  that 
in  the  one  year,  1903,  over  165,000  tariffs  were  filed  with  the  com- 
mission. And  this,  be  it  remembered,  is  interstate  commerce  only. 
Published  tariffs  may  not  be  departed  from  upwards  on  less  than 
ten,  or  downwards  on  less  than  three  days'  notice.  Perhaps,  as 
showing  the  temper  in  which  some  railroad  magnates  were  at 
the  outset  prepared  to  receive  new  legislation — legislation  which  in 
the  opinion  of  all  competent  and  impartial  observers  was  abund- 
antly required — I  may  here  mention  an  incident  from  my  own 
recollection.  Shortly  after  the  Act  came  into  force,  a  prehistoric 
boat  was  dug  up  somewhere  on  the  shores  of  New  England.  It 
was  acquired  for  the  Boston  Museum,  and  the  railroad  company 
was  asked  to  carry  it  gratis.  The  company  solemnly  published  and 
filed  a  tariff,  "Boats  constructed  before  the  year  1600,  cents  per 
100  lbs.  0";   waited  three  days,  and  then  carried  the  boat. 

The  third  portion  of  the  Act  provides  for  the  appointment  of 
a  commission  of  five  members  to  enforce  the  Act,  and  euacts  that 
not  more  than  three  shall  be  members  of  the  same  political  party. 
A  recognition,  based  presumably  on  Gilbertian  authority,  of  the 
fact  that  man  is  a  political  animal,  but  which,  though  doubtless 
well  intentioned,  has  ever  since  afforded  opponents  of  the  Act  an 
opportunity  of  saying  that  the  Commissioners  are  by  the  law  of 
their  being  political  partisans.  The  Commissioners,  a  very  hard 
worked  body,  are  each  paid  £1,500  a  year:  whereas  our  Railroad 
Commissioners,  whose  duties  are  by  no  means  equally  arduous,  are 
paid  just  double. 

The  commission  is  empowered  to  investigate  any  matter  within 
the  scope  of  its  duties,  either  of  its  own  motion,  or  on  the  applica- 
tion of  any  complainant,  and  for  this  purpose  it  has  power  to 
call  for  and  to  order  the  production  of  any  necessary  persons  or 
papers.  It  may  deal  with  any  matter,  either  by  an  informal  pro- 
cess of  conciliation — a  power  given  to  our  Railroad  Commission 
in  1S73,  but  withdrawn  by  the  Act  of  1SS8 — or  by  a  formal  hearing. 
Should  the  commission  decide  against  a  railroad  company,  it  can- 
not enforce  its  own  decision,  but  must  apply  to  the  Attorney-Gen- 
eral or  one  of  his  deputies  to  proceed  in-  an  ordinary  Federal 
Law  Court  for  its  enforcement.  In  any  such  proceedings  the  find- 
ings of  fact  of  the  commission  are  to  be  regarded  as  "prima  facie 
evidence."  It  will  be  observed  that  the  commission  is  not  a  law 
court,  like  our  Railroad  Commission,  enforcing  its  own  orders. 
And,  indeed,  so  long  as  it  retains  its  present  executive  functions, 
it  could  not  constitutionally,  as  I  have  already  pointed  out.  be  made 
a  law  court.  Its  members  usually  are,  but  are  not  required  to  be, 
lawyers.  It  combines,  as  has  been  pointed  out,  the  incongruous 
functions  of  executive  officer,  detective,  judge,  and  prosecutor,  with 
a  further  function  implied  in  the  obligation  to  report  to  Congress 
what  alterations,  if  any,  of  the  law  are  required. 

That  the  commission  has  not  been  entirely  a  success  is  ad- 
mitted. Perhaps  in  the  circumstances  five  archangels  would  not 
have  succeeded  either.  That  they  have  succeeded  as  well  as  they 
have,  in  spite  of  the  fact  that  the  salaries  were  wholly  inadequate 
to  command  first-class  men,  that  the  post  has  often  been  made  a 
mere  political  reward,  that  men  with  special  railroad  experience 
have  been  sedulously  excluded,  is  surely  high  testimony  both  to 
the  honesty,  intelligence  and  diligence  of  the  commissioners  and 
to  the  reasonableness  of  the  vast  majority  of  the  railroad  man- 
agers. The  following  summary  of  the  work  of  the  commission  has 
been  published.  In  the  fi\e  years  1900-5,  there  were  made  to  the 
commission  2,296  informal  complaints — complaints,  we  may  suppose, 
similar  to  those  made  to  our  Board  of  Trade  under  the  Concilia- 
tion Section  of  the  Act  of  18SS — and  2.171  of  these  were  satisfac- 
torily disposed  of.  Formal  complaints  since  the  establishment  of 
the  commission  in  1887  have  numbered  770.  The  vast  majority 
of  those  which  have  not  been  withdrawn  have  been  settled  either 
by  the  commission  finding  in  favor  of  the  railroad  company  or 
by  the  railroad  company  complying  with  the  decision  of  the  com- 
mission. Only  in  a  very  small  fraction  of  the  cases  has  the  com- 
mission found  It  necessary  to  apply  to  a  court  to  enforce  its  order. 


Where  it  has  done  so,  its  success  has  not  been  great.  In  the  last 
five  years  it  has  made  22  final  orders.  Fourteen  of  the.se  were 
obeyed  by  the  companies  without  litigation,  and  of  the  rest  five  were 
upset  on  appeal,  three  were  not  obeyed,  and  in  these  cases  (if  I 
understand  the  figures  rightly)  the  commission  did  not  venture  to 
attempt  to  obtain  the  enforcement  of  the  order. 
(To  be  continued.} 

Crossing  Sign  and  Bell  Pole  for  Highways. 

A  new  design  of  crossing  sign  and  bell  pole  for  highways  is 
shown  herewith.  An  upright  I-beam  has  bolted  to  it  two  malleable 
iron  signs,  each  of  which  has  the  words  "railroad"  and  "crossing" 
on  opposite  sides  in  raised  letters,  thereby  guarding  both  direc- 
tions. These  raised  letters  allow  frequent  painting,  enabling  a 
neat  sign  to  be  maintained  at  small  cost.  Strength  and  durability 
both  were  sought  in  the  construction  of  the  pole.  The  bottom  has 
extra  angle  braces,  which  are  buried  in  the  ground  and  make  un- 
necessary a  conhrete  foundation,  usually  essential  for  a  metal  pole. 


IRAILROAD  CROSSJNGI 


*^ 


SCCT/OAJ    Tn/fOUGf^'SS' 


A  New  Highway  Crossing  Sign  and   Bell   Pole. 

The  pole  supports  a  relay  box  and  crossing  alarm  bell.  Insulating 
material  being  used  for  mounting  the  box  and  bell.  The  trunking 
carrying  the  wires  conforms  to  the  web  of  the  pole  and  is  so  ar- 
ranged that  no  wires  are  exposed.  Access  to  any  wire  or  part  is^ 
readily  obtained  by  releasing  one  or  two  screws.  A  preservative 
paint  covers  the  pole  and  trunking.  The  superiority  of  this  design 
to  a  wooden  pole  in  strength  and  durability  is  obvious.  Lightning 
striking  this  pole  would  reach  the  ground  without  doing  damage, 
whereas  a  wooden  pole  would  probably  be  defaced  or  destroyed. 
The  steel  pole  requires  no  attention  or  repairs,  other  than  an  occa- 
sional renewal  of  paint  on  the  sign.  The  pole  is  also  furnished 
without  the  wire  trunking  and  insulated  parts  for  use  as  a  highway 
crossing  sign.     It  is  made  by  the  Railroad  Supply  Co.,  Chicago. 

Fifteen-Year  Contract  for  Fuel  Oil  for  the  Mexican  Central. 

The  Mexican  Central  Railroad  has  contracted  with  the  Mexican 
Petroleum  Co.  to  supply  the  road  with  fuel  oil  for  all  its  locomo- 
tives for  15  years,  an  estimated  quantity  of  45,000,000  barrels  of 
oil.  The  present  production  of  the  wells,  which  are  near  Ebano 
is  about   2,000   gallons   a   day,    while   the   average   consumption   on 
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the   Mexican    Central   with   all    its   locomotives   burning   oil    would  trial   Engineering   Department,   in   which   is  concentrated  all   their 

be  about  8,000   barrels;    but  the  petroleum   company   has  consider-  work   in   the   line  of  industrial  engineering  as  applied  to  railway 

able  development  work  under  way  and  expects  to  be  able  to  supply  shops,  machine  shops  and  industrial  plants  of  every  description, 
the  required  amount.     It  has  two   reservoirs,   one   with  a  capacity 


of  500,000  barrels  and  the  other  of  225,000  barrels.  Work  is  to 
be  started  at  once  on  an  additional  reservoir  that  will  hold  1,000,000 
barrels.  One  condition  of  the  contract  is  that  there  shall  be  a 
saving  to  the  road  of  20  per  cent,  on  its  cost  of  fuel. 

A   New  Railroad    Equipment  Co. 

Tbo  Baltimore  &  Ohio  Equipment  Co.,  of  Wilmington,  Del.,  filed 
a  certificate  of  incorporation  in  Dover,  Del.,  last  week.  The  object 
of  the  company  is  to  deal  in  rolling  stock  and  railroad  equipment. 


Work  on  the  New  York  State  barge  canal  has  so  far  advanced 
that  it  is  expected  that  additional  contracts  will  be  let  next  month. 
A  delegation  from  the  Utica  Chamber  of  Commerce  is  urging  the 
State  Engineer  to  favor  legislation  to  utilize  the  old  Chenango  Canal 
in  giving  that  part  of  the  state  a  more  direct  channel  route  to  the 
soft  coa!  regions.  Such  a  bill  was  introduced  at  the  last  session 
of  the  Legislature. 

The  Independent  Pneumatic  Tool  Company,  of  Chicago,  has 
opened  an  office  at  207  Germania  Bank  Building,  Pittsburg,  at  which 


The  incorporators  are  Andrew  E.  Sanborn,  Henry  A.  Miller  and  pjace  it  will  carry  a  complete  line  of  Thor  piston  air  drills,  reversible 
Robert  M.  Burns,  all  of  Wilmington,  Del.  Capital  stock  $1,000,000.  gue  rolling,  reaming,  tapping  and  wood  boring  machines,  and  pneu- 
matic riveting,  chipping,  calking  and   beading  hammers.     Richard 


A  Correction. 
The  Mr.  Condict  quoted  in  an  editorial  on  "Motor  Drive  for  Rail- 
road Shop  Tools,"  in  our  issue  of  November  17,  was  Mr.  G.  Herbert 
Condict,  Vice-President  of  the  Electro-Dynamic  Company,  Bayonne, 
N.  J.,  and  not  Herbert  T.  Condict,  as  erroneously  stated. 

The  Hew  North-Western  Limited. 

The  Chicago  &  North-Western  placed  in  service  last  week  new 

equipment  for  its  "North-Western  Limited"  trains  between  Chicago, 

St.   Paul  and   Minneapolis,   built   by   the   Pullman   Company.      The 

various   roads  between  these   cities  have   for   years   vied  with  one 


D.  Hurley  has  been  appointed  Manager  of  the  office.  James  C.  Den- 
nis, well  known  in  the  pneumatic  tool  business,  has  also  been  ap- 
pointed as  salesman,  and  will  travel  out  of  the  New  York  office. 

The  Lidgerwood  Manufacturing  Co.,  New  York,  has  awarded  the 
Miller-Collins  Co.,  New  York,  the  general  contract  for  its  new  plant 
at  Waverly,  Newark,  N.  J.  The  buildings  wiil  cover  upwards  of  9 
acres  when  the  plant  is  completely  finished,  and  will  cost  approxi- 
mately 1500,000,  exclusive  of  machinery  and  l.md.  The  con;;truction 
will  consist  of  reinforced  concrete,  structural  steel,  and  brickwork, 
with  wood  and  slag  roof  over  foundry.  The  Miller-Collins  Co.  are  in 
another  in  trying  to  excel  in  the  quality  of  the  equipment  for  their  t^g  market  for  prices  on  piling,  cement,  sand,  crushed  stone,  corn- 
crack  trains  in  this  service.  The  North-Western's  trains  now  being  ^^jj  ^^^ick,  spruce  and  pine  lumber,  windows  and  sash,  doors,  sky- 
™MTf.^!.'.?''®  °^l"/^'i^..^^^™.'^'^  ''°.''!  ^^^  finest^ and  embody  some    ug^js,  sheet  metal  work,  flooring,  structural  steel  (about  500  tons), 

tin  covered  doors,  painting,  etc.,  etc. 


new  features.  Chief  of  these  is  a  new  arrangement  for  the  sleep- 
ing cars.  The  straight  compartment  car  has  been  dispensed  with, 
and  instead  private  compartments  are  provided  in  each  section  sleep- 
ing car.  These  cars  have  ten  sections,  a  drawing  room  with  annex 
and  two  private  compartments,  or  ten  sections  and  three  compart- 
ments to  the  car.  A  diagram  of  the  latter  arrangement  is  shown. 
These  compartments  are  slightly  larger  than  the  usual  stateroom. 
Also  the   berths  in   these  cars  are  several   inches  larger  than  the 

standard.     An   innovation  in  the  toilet  rooms  is  the  use  of  porce-    ser  agent  of  the  B.  &  O.,  WilmingtonjJJel.,  and  Robert  M.  Burns' 
lain  washstands.  Wilmington.  / 

The  interior  decorations  of  the  train   are  green  and  gold,  the  Carl  A.  Strom  has  resigned  as  Superintendent  of  Motive  Power 

and  Machinery  for  the  Isthmian  Canal  Cominis- 
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The  Baltimore  &  Ohio  Equipment  Co.  has  been  incorporated 
in  Delaware  with  a  capital  of  $1,000,000  to  buy,  lease  or  otherwise 
acquire  railroad  rolling  stock,  and  to  buy,  sell  and  deal  in  engines, 
cars,  machinery,  tools  and  general  railroad  equipment.  The  in- 
corporators are:  Andrew  E.  Sanborn,  an  attorney  for  the  Balti- 
more &  Ohio  Railroad  Company:  Henry  A.  Miller,  traveling  passeij- 
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Floor   Plan   of   New  Sleeping   Cars  for  the  "North-Western    Limited 


upholstery  being  olive  green  plush  or  green  leather,  with  hangings 
and  carpets  to  harmonize.  A  good  feature  in  the  day  coaches,  which 
include  a  reclining  chair  car,  is  wide  decks,  which  give  an  air  of 
roominess.  The  train  is  electrically  lighted  throughout  from  a 
dynamb  in  the  baggage  car,  the  illumination  being  exceptionally 
good.  This  is  particularly  noticeable  in  the  chair  car,  where  an 
extra  row  of  incandescent  lamps  on  the  lower  edge  of  the  deck  on 
each  side  makes  the  car  as  light  as  day  and  reading  comfortable,    the  French  cars. 


sion   at  Panama  and   accepted   the   positipn   of 
Works  Manager  of  the  Bucyrus  Co.,  South  Mil- 
waukee,    Wis.,     builders     of     steam     shovels, 
dredges,  etc.     Mr.  Strom  is  well  known  as  the 
former  Mechanical  Engineer  of  the  Illinois  Cen- 
tral, with  headquarters  in  Chicago,  who  resigned 
in  May,  1904,  to  accept  a  similar  position  with 
the  Isthmian  Canal  Commission.     He  was  the  first  Engineer  under 
the  Commission  to  go  to  Panama,  having  preceded  Mr.  Wallace  by 
a  month.     He  found  the  shops   of  the  old  French  company,  after 
twenty  years'  idleness,  practically  buried  in  the  jungle,  in  a  gener- 
ally dilapidated  condition,  and  inside  of  a  year's  time  Mr.  Strom 
had  four   shops  in  complete  commission,  and  had   overhauled  and 
put  in  service  over  75  of  the  Belgian  locomotives  and  hundreds  of 


employment. 

A  Slur  on  the  L.  &  S.  W. 
Mr.    Sinks. — "One    of   my    ancestors    fell    at    Waterloo."     Lady 
Clare.— "Ah?     Which  platform?" — Punch. 

Manufacturing  and  Business. 

The  Baldwin  Locomotive  Works,  it  is  reported,  is  to  erect  a 
large  building,  which  will  be  devoted  exclusively  to  the  making  of 
■electric  trucks. 

The  Riverside  Bridge  Company's  works  at  Martin's  Ferry,  Ohio, 
were  damaged  by  fire  Nov.  17;  loss  about  $200,000.  All  of  the  iron 
and  steel  buildings  were  completely  destroyed.  The  cause  of  the 
fire  is  unknown. 

Frederick  H.  Stevens,  formerly  President  of  the  Brooks  Loco- 
motive Works,  has  been  elected  Chairman  of  the  executive  com- 
mittee of  the  American  Locomotive  Co.  He  will  be,  temporarily,  the 
official  head  of  the  company. 

It  is  expected  that  the  Harlan  &  Hollingsworth  Corporation 
will  soon  begin  work  on  the  new  car  shop  at  Wilmington,  Del., 
which  was  planned  some  months  ago.  The  new  building  is  to  be 
500  ft.  long  and  90  ft.  wide  and  will  be  of  brick  and  steel. 

The  Helwig  self-feeding  tube  expander  with  alarm  attachment, 
made  by  the  Helwig  Manufacturing  Company,  St.  Paul,  Minn.,  is 
said  to  be  meeting  with  much  favor  among  its  users,  as  it  does  away 
with  a  sectional  expander  its  cost  and  labor  to  operate  the  same  and 
indicates  when  the  flue  is  sufficiently  rolled. 

The  Crocker-Wheeler  Company,  Ampere,  N.  J.,  manufacturers 
and  electrical   engineers,  announce  the  establishment  of  an  Indus- 


The  continually  increasing  business  of  the  American  Blower 
Co.,  Detroit,  Mich.,  has  made  necessary  a  three-story  addition  to 
the  plant,  which  will  be  devoted  entirely  to  the  production  of  the 
Type  A  enclosed,  vertical,  self-oiling  engine  which  has  been  on 
the  market  only  two  or  three  years  and  for  which  there  is  a  grow- 
ing demand.  The  building  will  be  of  steel  and  brick.  The  first 
floor  will  be  use^  for  erecting  and  testing  engines,  a  very  complete 
new  outfit  being  put  in  for  testing.  The  power  from  engines  under 
test  will  be  absorbed  by  generators  and  air  compressors.  An  electric 
crane  will  form  part  of  the  equipment  in  this  department.  The 
second  floor  will  be  used  for  storing  engine  parts  and  painting  the 
completed  engines,  and  the  third  floor  will  be  entirely  for  storage. 

Iron  and  Steel. 

The  Boston  &  Maine  has  given  an  order  for  25,000  tons  of 
rails  for  delivery  early  in  1906. 

Contracts  for  rails  aggregating  between  85,000  and  90,000  tons 
have  been  signed  recently  for  1906  delivery,  as  follows:  Illinois 
Central,  39,000  tons;  Chicago,  St.  Paul,  Minneapolis  &  Omaha,  4,000 
tons;  an  Indiana  trolley  road,  2,500  tons,  and  10,000  tons  supple- 
mentary orders  for  another  railroad.  All  bids  for  steel  for  the 
Northwestern  Elevated  at  Chicago  have  been  rejected.  Tenders 
were  made  on  8,000  tons  of  fabricated  steel  for  the  extension  of 
this  line  from  Chicago  to  Evanston,  111.  New  bids  will  be  asked 
for.  The  Duluth,  Missabe  &  Northern  has  let  contracts  for  2,900 
tons  of  bridge  material  in  lots  of  1,500  and  1,400  tons  each  to  the 
American  Bridge  Co.  A  bridge  contract  was  let  by  a  road  in  Texas 
for  350  tons.  Contracts  are  pending  for  structural  shapes  aggre- 
gating 50.000  tons.  It  is  said  that  lake  shipyards  are  figuring  on 
contracts  for  12  more  lake  vessels. 
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MEETINGS  AND  ANNOUNCEMENTS. 


{F»r  datet  of  conventions  and  regular  meetings  of  railroad  conventions  mni 
engineering  societies,  see  advertising  page  24.) 

Master  Car  Builders'  and  Master  Mechanics'  Committee  Meeting. 

The  Executive  Committees  of  the  Master  Car  Builders'  and 
Master  Mechanics'  Associations  will  meet  at  the  Manhattan  Hotel, 
New  York,  December  11th,  to  listen  to  a  report  of  the  joint  sub- 
committee on  time  and  place  for  the  1906  conventions.  The  loca- 
tion will  probably  then  and  there  be  decided. 


Winnipeg  of  the  Grand  Trunk  Pacific,  has  been  on  the  Grand  Trunk 
and  the  Grand  Trunk  Pacific  for  five  years  as  Division  Engineer 
of  Construction,  excepting  one  year,  when  he  was  in  West  Vir- 
ginia as  Chief  Engineer  of  the  Atlantic  &  Western,  His  railroad 
work  has  been  in  the  engineering  department  of  the  Pennsylvania 
Lines  West,  the  Southern,  the  Great  Northern,  and  the  Butte,  Ana- 
conda &  Pacific.  Before  coming  to  the  Grand  Trunk  Pacific  he 
was  Assistant  Engineer  of  Construction  of  the  Columbia  &  Western. 


PERSONAL. 


ELECTIONS  AND  APPOINTMENTS. 


— Mr.  Albert  J.  Pitkin,  President  of  the  American  Locomotive 
Company,  died  at  his  home  in  New  York  City  on  November  16. 
He  had  been  ill  for  several  months,  but  his  death  was  unexpected. 
Mr.  Pitkin  was  born  in  Ohio  in  1S54,  and  at  the  age  of  17  went,  as 
an  apprentice,  into  the  stationary  engine  works  of  the  Webster, 
Camp  &  Lane  Machine  Co.,  of  Akron,  Ohio.  Having  received  his 
certificate,  he  spent  a  year  in  the  locomotive  repair  shops  of  the 
Cleveland,  Akron  &  Columbus,  after  which  he  entered  the  drawing 
office  of  the  Baldwin  Locomotive  Works.    Five  years  later,  he  became 

Chief  Draftsman  of  the 
Rhode  Island  Locomotive 
Works,  and  in  1882  was  ap- 
pointed Mechanical  Engineer 
of  the  Schenectady  Locomo- 
tive Works.  He  became  Su- 
perintendent of  these  works 
in  1884  and  was  later  made 
Vice-President  and  General 
Manager.  When  the  Amer- 
ican Locomotive  Company 
was  organized,  Mr.  Pitkin 
was  elected  its  First  Vice- 
President,  and  on  the  death 
of  S.  R.  Callaway,  in  June, 
1904.  became  President. 

Mr.  Pitkin  was  thorough 
and  enthusiastic  in  the  same 
measure  that  he  was  unas- 
suming and  approachable, 
and  his  personality  inspired 
his  associates  and  subordi- 
nates to  their  best  efforts. 
A.  J.  Pitkin.  jje    was   an    example    of    the 

unusual  combination  of  high  scientific  talent  with  the  executive 
ability  necessary  to  the  control  of  men  and  the  management  of 
a  great  corporation.  To  him  is  due  a  great  deal  of  the  credit  for 
the  development  of  the  present  high  power  locomotives,  especially 
in  the  marked  advance  in  the  capacity  of  passenger  locomotives, 
which  began  12  years  ago  and  reached  its  present  high  level  in  the 
large  Prairie  type  locomotives  recently  built.  More  specifically,  Mr. 
Pitkin's  influence  was  shown  in  the  introduction  of  wide  fireboxes, 
and  in  the  increase  of  steaming  capacity  through  the  use  of  larger 
boilers.  The  application  of  the  Walschaerts  valve  gear  received  his 
careful  attention,  as  did  also  the  introduction  into  this  country  of 
the  principle  of  the  Mallet  compound. 

— Mr.  J.  M.  Connell,  who  was  recently  appointed  General 
Passenger  Agent  of  the 
Atchison,  Topeka  &  Santa 
F6,  began  railroad  work  in 
1879  as  a  clerk  in  the  freight 
department  of  the  Chicago, 
Burlington  &  Quincy.  Two 
years  later  he  went  into  the 
law  department  as  a  stenog- 
rapher, where  he  staid  about 
one  year.  He  then  was  con- 
nected with  the  Northwestern 
Traffic  Association  and  in 
1883  returned  to  the  Atchi- 
son as  a  freight  and  pas- 
senger clerk.  The  next  year 
he  became  Traveling  Freight 
and  Passenger  Agent  for  the 
Chicago,  Milwaukee  &  St. 
Paul,  and  in  1889  was  ap- 
pointed City  Passenger  Agent 
of  that  road  at  Chicago. 
After  about  three  years  he 
went  again  to  the  Atchison, 
as  General  Agent  of  the  pas-  J-  M.  Coimeli. 

senger  department  at  Chicago,  where  he  remained  until  his  recent 
appointment. 

— Mr.  A.   C.   Dennis,   recently  appointed   Division   Engineer   at 


Atlantic  Coast  Line. — R.  G.  Erwin,  President,  has  resigned.  T.  M. 
Emerson,  Third  Vice-President,  succeeds  Mr.  Erwin. 

Central  of  New  Jersey. — W.  C.  Smyth  has  been  appointed  Assistant 
Auditor  of  Passenger  Traffic,  with  office  at  Philadelphia,  Pa. 

Chicarjo.  Burlington  d-  Quincy. — The  title  of  W.  F.  Ackerman,  Master 
Mechanic  at  Havelock,  Neb.,  has  been  changed  to  Superintendent 
of  Shops  at  that  place. 

Colorado  &  Southeastern. — C.  H.  Bevlngton,  Superintendent  has  re- 
signed. J.  H.  Abrams,  formerly  Superintendent  of  Terminals 
of  the  Missouri  Pacific  at  Little  Rock,  Ark.,  succeeds  Mr.  Bevlng- 
ton, with  office  at  Trinidad,  Colo. 

Denver,  Enid  cf  Oulf. — W.  D.  Gerber,  Acting  Chief  Engineer,  having 
been  assigned  to  other  duties,  B.  J.  Dalton  has  been  appointed 
Chief  Engineer,  with  office  at  Enid,  Okla.  T. 

Detroit,  Toledo  if  Ironton. — The  office  of  F.  A.  Durban,  President, 
has  been  removed  from  Zanesville,  Ohio,  to  New  York. 

Erie. — Russell  Harding,  Vice-President  in  charge  of  operation  and 
maintenance,  has  resigned. 

(hilf,  Colorado  cC-  Santa  Fe. — Y.  Van  den  Berg,  Assistant  General 
Freight  Agent  at  Galveston.  Tex.,  has  resigned. 

Manitoba  d-  Midland. — The  officers  of  this  new  company  are:  Presi- 
dent, James  Fisher;  Vice-President,  H.  Swinford,  both  with 
office  at  Winnipeg,  Man.,  and  Chief  Engineer,  P.  E.  Thian,  with 
office  at  Portage  la  Prairie,  Man. 

Michigan  Central. — S.  P.  Hutchinson,  General  Superintendent,  has 
resigned.  H.  A.  Worcester,  Assistant  General  Superintendent, 
succeeds  Mr.  Hutchinson,  with  office  at  Detroit,  Mich. 

Pere  Marquette. — P.  F.  Gaines,  Assistant  General  Freight  Agent,  has 
been  appointed  General  Freight  Agent,  with  office  at  Detroit. 
The  office  of  Assistant  General  Freight  Agent  has  been  abolished. 

Rock  Island,  Arkansas  <{■  Louisiana. — The  officers  of  this  subsidary 
Rock  Island  company  recently  consolidated  are:  President,  A. 
E.  Sweet,  with  office  at  Ruston,  La.;  Vice-President,  E.  B.  Pierce; 
Secretary  and  Treasurer,  T.  S.  Buzbee,  both  with  office  at  Little 
Rock.  Ark.;  and  Assistant  Secretary  and  Assistant  Treasurer, 
G.  H.  Crosby,  with  office  at  Chicago,  111. 

Suffolk  d  Carolina. — The  officers  of  this  company  are:     J.  T.  Odell, 
President;    F.    E.    Dewey,"  Vice-President;    J.    H.   Force,    Secre- 
tary and  Treasurer:   Joseph  T.  Odell,  General  Freight  and  Pas- 
senger  Agent;    A.    N.    Bullock,   Chief   Engineer.     The   office   of 
the  President  Is  at  New  York;   all  other  offices  are  at  Norfolk, 
Va. 
Tennessee  Central. — W.  C.  Collier  has  been  elected  Vice-President. 
Texas    d-    Neiv    Orleans. — G.    W.    Vanderslice,    Assistant    Superin- 
tendent,  has   resigned.     M.   Sheehan,    Superintendent  of   Main- 
tenance and  Water  Service  of  the  Port  Worth  &  Rio  Grande. 
succeeds  Mr.  Vanderslice,  with  office  at  Houston,  Tex. 
Wabash. — R.   F.   Kelly   has   been   appointed   Assistant  General   Pas- 
senger Agent,  with  office  at  Chicago,  succeeding  F.  A.  Palmer. 
A.  E.  Robbins,  Superintendent  of  the  Buffalo  division,  has  re- 
signed, and  the  authority  of  C.  S.  Cunningham,  joint  Superin- 
tendent at  St.  Thomas,  Ont,  of  this  road  and  of  the  Grand  Trunk, 
has  been  extended  over  the  Buffalo  Division. 


LOCOMOTIVE  BUILDING. 


The  Delaware  d  Hudson  will  build  five  D-3-B  type  locomotives 
at  its  own  shops. 

The  Illinois  Central  is  reported  to  be  in  the  market  for  a  num- 
ber of  locomotives. 

The  Pittsburg,  Cincinnali.  Chicago  d-  St.  Lc^uis  is  reported  to 
have  ordered  50  locomotives. 

The  Chicago,  Rock  Island  d  Pacific  has  ordered  50  locomotives 
from  the  Baldwin  Locomotive  Works. 

The  Pennsylvania,  as  reported  in  our  issue  of  November  17, 
has  ordered  250  locomotives  from  the  Baldwin  Locomotive  Works. 
Fifty  of  these  locomotives  will  be  H-6b  consolidation  freight  locomo- 
tives, and  the  remaining  200  of  a  class  or  classes  yet  to  be  deter- 
mined upon. 

The  Norfolk  &  'Western,  as  reported  In  our  issue  of  November 
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3.  is  in  the  market  for  50  twelve-wheel  locomotives.  These  engines 
are  to  weigh  200,000  lbs.,  with  about  168,000  lbs.  on  the  drivers; 
cylinders,  21  in.  x  30  in.;  diameter  ot  drivers,  56  in.;  radial  stay 
wagon  top  boiler,  with  200  lbs.  working  steam  pressure;  heating 
surface,  about  2,943  sq.  ft.;  258  charcoal  iron  tubes,  2'4,  in.  in 
diameter  x  18  ft.  i%  in.  long;  firebox,  8  ft.  3%  in.  x  5  ft.  4V4  in.; 
grate  area,  44.5  sq.  ft.  The  tender  will  have  a  capacity  for  6,000 
gallons  of  water  and  10  tons  of  coal.  The  special  equipment  will 
include:  Westinghouse  air-brakes,  hammered  iron  axles,  except 
main  wheel,  which  will  be  3V2  per  cent,  nickle  steel;  Keasby  & 
Mattison  boiler  lagging,  Perfecto  brake-shoes,  Norfolk  &  Western 
standard  headlights.  Monitor  injectors,  U.  S.  metallic  piston  and 
valve  rod  packings.  Leach  sanding  devices,  Nathan  sight-feed  lubri- 
cators, Railway  Supply  Co.'s  springs,  Crosby  steam  gages,  Latrobe 
driving  and  truck  wheels,  cast-iron  tender  wheels  and  cast-steel 
wheel  centers. 

The  Cincinnati,  New  Orleans  d-  Teias  Pacific  has  ordered  three 
six-wheel  switching  engines  from  the  Pittsburg  Works  of  the  Amer- 
ican Locomotive  Co.  for  February,  1906,  delivery.  These  locomo- 
tives will  weigh  145,000  lbs.;  cylinders,  20  in.  x  26  in.;  diameter 
ot  drivers,  50  in.;  radial  stay  wagon  top  boiler,  with  a  working 
steam  pressure  of  185  lbs.;  total  heating  surface,  2,486.5  sq.  ft.; 
300  tubes,  2  in.  in  diameter  x  15  ft.  1^/2  in.  long;  firebox,  66  in.  x 
66  in.;  grate  area,  29  sq.  ft.;  tank  capacity,  4,000  gallons  of  water 
and  seven  tons  of  coal.  The  special  equipment  will  include:  West- 
inghouse air-brakes,  Otis  steel  axles,  Simplicity  bell  ringers,  Keasby 
&  Mattison  magnesia  boiler  lagging.  Buffalo  brake-beams,  cast-iron 
brake-shoes.  Climax  and  Hennesey  couplers,  Dressel  headlights. 
Monitor  injectors,  Ajax  journal  bearings,  Sullivan  piston  and  valve 
rod  packing,  Hayden  safety  valves,  Walters  sanding  device,  Chicago 
sight-feed  lubricators.  Railway  Steel  Spring  Co.'s  springs,  Ashton 
steam  gages,  Latrobe  driving  wheel  tires,  cast-steel  wheel  centers, 
Homesteam's  blow-off  cock,  Phillips  boiler  check,  reflex  water  gages, 
Linstrom  eccentrics  and  tank  syphons. 


CAR   BUILDING. 


passenger  cars  from  the  American  Car  &  Foundry   Co.   and   three 
passenger  cars  from  F.  M.  Hicks  &  Co. 

The  Delaware,  Lackawanna  &  Western  is  in  the  market  for 
18  milk  cars,  15  passenger  cars,  10  express  cars,  three  combination 
passenger  and  baggage  cars  and  two  coaches. 

The  Minneapolis,  St.  Paul  li  Sault  Ste.  Marie,  as  reported  in 
our  issue  of  November  17,  has  ordered  four  twelve-section  sleeping 
cars  and  six  day  coaches  from  Barney  &  Smith.  » 

The  Chicago,  Burlington  d  Quincy  has  ordered  200  refrigerator 
cars  and  250  ore  cars  from  the  American  Car  &  Foundry  Co.,  and 
1,000  gondola  cars  from  the  Standard  Steel  Car  Co. 

The  Pennsylvania  has  ordered  600  box  cars  and  2,500  hopper 
cars  from  the  American  Car  &  Foundry  Co.  These  are  in  addi- 
tion to  the  large  orders  placed  by  this  company  which  have  already 
been  reported. 

The  Pittsburg  Railways  have  ordered  100  closed  vestibule  pas- 
senger cars  from  the  St.  Louis  Car  Co.  These  cars  will  be  44  ft. 
6  in.  long  x  7  ft.  10  in.  wide  over  all,  and  8  ft.  6  in.  high  from  the 
under  side  of  sill  to  the  top  of  the  roof. 

The  Ocean  Shore  has  ordered  40  passenger  and  baggage  com- 
bination cars  from  the  W.  L.  Holman  &  Co.,  for  April,  1906,  de- 
livery. The  cars  will  be  50  ft.  long  and  9  ft.  wide,  over  all.  The 
special  equipment  includes  Gould  couplers. 

The  Atchison,  Topeka  £  Santa  Fe  has  ordered  75  passenger 
cars  from  the  Pullman  Co.  Thirty  of  these  are  smoking  cars,  20 
are  to  be  partitioned  in  the  center,  so  as  to  form  a  separate  com- 
partment for  negroes,  and  the  remaining  25  are  to  be  passenger 
coaches  of  the  most  modern  type. 

The  Interstate  has  ordered  five  wooden  hopper  cars  of  80,000 
lbs.  capacity  from  the  Western  Steel  Car  &  Foundry  Co.  and  not 
from  the  Pressed  Steel  Car  Co.,  as  reported  in  our  issue  of  October 
27.  These  cars  will  be  28  ft.  long,  8  ft.  6  in.  wide  and  9  ft.  "/,,  in. 
high,  over  all.     The  special  equipment  includes  Bettendorf  bolsters. 

The  Pittsburg  &  hake  Erie  has  ordered  1,000  36-ft.  box  cars 
of  60,000  lbs.  capacity  from  the  American  Car  &  Foundry  Co.,  and 
250  40-ft.  gondola  cars  of  100,000  lbs.  capacity  from  the  Pressed 
Steel  Car  Co.,  all  for  February,  1906,  delivery.  The  special  equip- 
ment for  all  includes:  Carnegie  axles.  Simplex  bolsters  and  brake- 
beams,  Westinghouse  air-brakes.  Camel  brasses,  Janney  couplers. 
Security  door  fastenings,  McCord  journal  boxes  and  Winslow  roofs 
for  box  cars  and  Gould  journal  boxes  for  gondola  cars.  Railway 
Steel  Spring  Co.'s  springs  and  Andrews  trucks. 

The  Lehigh  Valley,  as  reported  in  our  issue  of  November  17, 
has  ordered  1,000  hopper  bottom  steel  gondola  cars  of  10'0,000  lbs. 
capacity  and  1,500  box  cars  of  80,000  lbs.  capacity  from  the  Standard 
Steel  Car  Co.,  and  500  box  cars  of  80,000  lbs.  capacity  from  the 
American  Car  &  Foundry  Co.  The  gondola  cars  will  weigh  about 
43,000  lbs.,  and  measure  40  ft.  long,  9  ft.  4  in.  wide  and  4  ft.  6V2  in. 
high,  all  inside  measurements.  All  box  cars  weigh  about  44,000 
lbs.,  and  measure  36  ft.  long,  8  ft.  6%  in.  wide  and  8  ft.  1%  in. 
high,  all  inside  measurements.  The  special  equipment  for  all  in- 
cludes: American  Brake-Shoe  &  Foundry  Co.'s  brake-shoes,  West- 
inghouse air-brakes,  Magnus  Metal  Co.'s  brasses.  Security  doors  for 
box  cars,  Miner  draft  rigging,  Symington  dust  guards  and  Journal 
boxes,  Protectus  paint  for  gondola  cars,  Winslow  improved  roofs 
for  box  cars,  and  Railway  Steel  Spring  Co.'s  springs. 


BRIDGE  BUILDING. 


The  Southern  is  asking  bids  on  1,000  self-clearing  hopper  coal 
cars. 

Morris  d   Company,   Chicago,   will   build   100    fruit   cars  in   its 
own  shops. 

The  Buffalo  d  Susquehanna  is  reported  in  the  market  for  pas- 
senger cars. 

The  Pittsburg  &  Lake  Erie  is  reported  in  the  market  for  pas- 
senger cars. 

The   Pittsburg,   Cincinnati,    Chicago   cC-    St.   Louis   has   ordered 
5.000  freight  cars. 

The  New  York  Central  &  Hudson  River  is  reported  to  be  in  the 
market  for  300  passenger  cars. 

The   Louisville  cC-  Nashville  has   ordered   additional   passenger 
equipment  from  Barney  &  Smith. 

The  Northern  Pacific  has  ordered  500  steel  underframe  dump 
cars  from  the  American  Car  &  Foundry  Co. 

The  Lake  Shore  d  Michigan  Southern  has  ordered  1,000  furni- 
ture cars  from  the  American  Car  &  Foundry  Co. 

The  New  York,   Chicago  d  St.  Louis,  it  is  reported,  is  in  the 
market  for  upwards  of  5,000  box  and  stock  cars. 

The  Chesapeake  d  Ohio  has  ordered  1,000  steel  underframe  gon- 
dola cars  from  the  American  Car  &  Foundry  Co. 

The  Kelly's  Creek  d  Northwestern  has  ordered  100  40-ton  gon- 
dola cars  from  the  American  Car  &  Foundry  Co. 

The  Lansing  d  Suburban  Traction  Co.  is  reported  to  have  or- 
dered four  interurban  cars  from  the  St.  Louis  Car  Co. 

The  Duluth,  Missabe  d  Northern  has  ordered  250  steel  ore  cars 
ot  100,000  lbs.  capacity  from  the  Standard  Steel  Car  Co. 

The   Missouri  Pacific   is  in  the   market   for  additional   freight    pjeted  within  18  months, 
equipment,  and,  it  is  reported,  is  figuring  on  steam  motor  cars.  ^^^^^  ^^^^^  ARK.-The  St.  Louis,  Iron  Mountain  &  Southern, 

The  Illinois  Central  is  reported  to  have  ordered  a  number  of    jf  jg  g^jfj^  proposes  to  build  a  steel  viaduct  170  ft.  long  on  two  con- 
box  and  refrigerator  cars  from  the  American  Car  &  Foundry  Co.        grete  piers  45  ft.  high  to  cost  ?25,000  on  West  Third  street  to  re- 
place the  present  wooden   structure.     At  Twelfth  street,  a  viaduct 
72   ft.   long  will   replace  the   present   structure  over  the  tracks  to 
cost  $11,500,  and   at   Thirteenth   street   the   present  bridge  will   be 
replaced  by  a  steel  structure  64  ft.  long.     Work  on  these  improve- 
The  Montreal  Street  Railway  has  set  aside  ?1.000,000  for  the     ^jg^ts  .^^iH  y^^  started  at  once, 
purchase  of  new  rolling  stock  and  for  the  erection  of  new  feeder  ^^^^^o  City,   MEX.-The   Mexican   Central  has  decided  to  put 

lines  next  year.  up  12  steel  bridges  on   its  new  line  between  Tuxpan,  Colima  and 

The  Colorado  d  Southern  is  reported  to  be  figuring  on  1,000     Manzanillo.     The  largest  of  the  bridges  will  be  150  ft.  long  and  209 
box  cars;   also  a  number  of  stock  cars,  flat  cars,  gondola  cars  and     ft.  high. 

additional   dump  cars.  New  Westmi.n'Steb,  B.  C— The  Pitt  river  bridge  will  be  widened 

The  Atlantic  d   Birmingham  Construction   Co.  has  ordered   13     by  the  Canadian  Pacific,  but  the  cost  of  the  work  will  be  paid  for 


Beaumont.  Tex. — The  Southern  Pacific  is  planning  to  build  a 
viaduct  over  its  tracks  to  cost  $50,000.  The  company  agrees  to 
put  up  the  structure  if  the  city  will  build  the  approaches. 

Chicago,  iLL.^The  engineering  committee  of  the  Drainage  Board 
recommends'that  contracts  be  let  for  building  the  new  bascule  br'dge 
at  Dearborn  street  as  follows:  Substructure,  to  the  Great  Lakes 
Dredging  &  Dock  Co.  at  $142,253,  and  superstructure,  to  the  Jack- 
son &  Corbett  Bridge  &  Iron  Co.  at  $143,335;   the  work  to  be  com- 


The  Great  Northern  is  in  the  market  for  1,000  box  cars  and 
has  ordered  500  additional  ore  cars  from  the  American  Car  &  Foun- 
dry Co. 
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by  the  government.  A.  E.  White,  Secretary  of  the  Board  of  Trade, 
New  Westminster,  can  give  information. 

Portland,  Ore. — The  Northern  Pacific  Terminal  Co.  has  decided 
to  build  a  system  of  elevated  streets  over  the  railroad  tracks  of 
the  terminal  yards  at  a  cost  of  over  $200,000.  From  Seventh  street, 
near  Kearney,  a  structure  will  be  bMilt  gradually  rising  until  it 
reaches  Northrup,  where  it  will  intersect  a  similar  structure  ex- 
tending over  that  street.  At  this  point  it  will  be  22  ft.  above  the 
tracks.  One  branch  will  follow  Seventh  street  toward  the  river, 
descending  gradually  to  the  Albina  ferry.  The  Northrup  street 
structure  will  extend  over  the  terminal  company's  tracks  and  grad- 
ually descend  on  Front  street.  The  total  length  of  the  viaducts  will 
be  1,600  ft 

Richmond,  Va. — The  joint  committee  of  the  City  Councils  of 
Richmond  and  Manchester  have  taken  measures  to  have  a  site 
selected  for  the  proposed  bridge  over  the  James  river.  The  cost  of 
the  new  bridge  will  be  about  $377,000. 

SEcriN,  Tex. — An  iron  bridge  will  be  built  over  the  Guadalupe 
river  at  McQueeny. 

Stephen,  N.  B. — Extensive  repairs  will  be  made  to  the  inter- 
national bridge  between  this  place  and  Calais.  Address  C.  H.  La- 
Bollois,  Commissioner  of  Public  Works,  Fredericton,  N.  B. 

Toronto,  Ont. — The  City  Engineer  estimates  the  cost  of  the 
proposed  subway  under  the  railroad  tracks  on  Bloor  street  at 
$200,000. 

Wilmington,  Del. — Chief  Engineer  Theodore  A.  Leison,  of  the 
water  department,  has  completed  plans  for  building  a  concrete 
bridge  335  ft.  long  with  a  16-ft.  driveway  and  two  4-ft.  sidewalks 
over  the  Brandywine  river.  The  cost  of  the  proposed  structure  will 
be  $35,000. 

Other  Structures. 

Chaelottetown,  p.  E.  I. — The  new  station  to  be  built  by  the 
Intercolonial  will  be  of  red  sandstone  118  ft.  x  140  ft.,  with  a  bag- 
gage room  attached. 

Joplin,  Mo. — The  Missouri  Pacific  is  planning  to  build  a  brick 
freight  house  75  ft.  x  200  ft  here. 

Little  Rock,  Ark. — The  Missouri  Pacific  is  having  plans  made 
for  a  passenger  station. 

St.  Louis,  Mo. — The  United  Railways  Co.  is  planning  to  build 
a  repair  shop  here  to  cost  $75,000. 

Shaspsburg,  P.v. — The  Pennsylvania  is  said  to  have  secured  the 
land  necessary  for  building  car  repair  shops  and  as  a  site  for  large 
yards.  The  improvements  are  to  include  a  dock  500  ft.  long  on  the 
Allegheny  river. 

WiLLMAR,  Minn. — Improvements  are  to  be  made  by  the  Great 
Northern  on  its  shops  at  this  place  and  the  capacity  of  its  yards 
doubled. 


RAILROAD  CONSTRUCTION. 


New  Incorporations,  Surveys,  Etc. 

Bangor  Termi.nal. — An  ofiicer  writes  that  the  prospects  of  build- 
ing this  proposed  road,  from  some  point  on  the  Northern  Maine  Sea- 
port in  the  town  of  Herman,  Penobscot  County,  Me.,  east  to  Bangor, 
a  distance  of  about  six  miles,  are  very  good.  Contracts  have  not  as 
yet  been  let.  The  officers  recently  elected  are:  Linwood  C.  Tyler, 
President;  Arthur  Chapin,  Vice-President,  and  Charles  D.  Stanford, 
Treasurer.  The  Chief  Engineer  is  P.  H.  Coombs,  of  Bangor.  (No- 
vember 3,  p.  114.) 

Brandon,  Saskatckem  an  &  HrnsoN  Bay. — The  railway  commis- 
sion of  the  privy  council  has  granted  this  road  permission  to  cross 
the  lines  of  the  Canadian  Pacific  at  Minto  and  Boissevain  and  the 
Canadian  Northern  at  Kanoka.  Surveys  are  now  being  finished  and 
bids  for  construction  will  soon  be  asked.     (Sept.  29,  p.  102.) 

BuFF.\L0  &  Susquehanna. — Preliminary  work,  it  is  said,  has 
been  commenced  by  this  road  to  tunnel  through  Hogback  Mountain 
near  Galeton,  Pa.,  to  eliminate  heavy  grades.  The  work  will  cost 
$1,000,000  or  more. 

California  Midland  (Electric). — Incorporation  has  been 
granted  a  company  under  this  name  in  California,  with  a  capital  of 
$3,000,000,  to  build  an  electric  railroad  from  Marysville,  in  Yuba 
County  northeast  about  S5  miles  to  Nevada  City,  with  a  branch 
south  to  Auburn,  in  Placer  County.  30  miles.  The  incorporators  in- 
clude: John  Morton,  San  Francisco;  E.  J.  de  Sable,  Jr.,  San  Mateo; 
L.  H.  Susman,  L.  W.  Pryor  and  Walter  J.  McLean,  all  of  San 
Francisco. 

Canadian  Pacific. — This  company  is  said  to  have  given  a  con- 
tract to  Ironside,  Rannie  &  Campbell,  of  Vancouver,  B.  C,  for  track 
laying,  ballasting  and  bridging  45  miles  on  the  Nicola  branch  be- 
tween Spence's  Bridge,  on  the  main  line,  and  Nicola  Lake. 


Catskill  Mountain  &  Mohawk  Valley  (Electric). — Incorpora- 
tion has  been  granted  this  company  in  New  York,  with  a  capital  of 
$2,000,000  to  build  a  railroad  from  Cairo,  in  Greene  County,  N.  Y., 
west  to  a  point  near  Oneonta,  with  a  branch  from  Jefferson,  In 
Schoharie  County,  south  to  Stamford,  in  Delaware  County,  a  total 
length  of  about  78  miles.  The  directors  include:  E.  C.  White,  E.  T. 
Holdridge,  C.  V.  D.  Peck,  William  B.  Reed,  Jr.,  and  James  W.  Mc- 
Cabe,  of  New  York;  H.  S.  Lounsberry,  of  Portchester;  N.  Hersch- 
field,  of  Rochester;  G.  W.  Kendall,  of  Stamford,  and  E.  E.  Billings, 
of  Gilboa. 

Chicago,  MtLWAUKEE  &  St.  Paul. — An  extension  of  this  road  to 
the  Pacific  Coast  at  Tacoma  and  Seattle  is,  according  to  newspaper 
reports,  now  practically  admitted  by  officers  of  the  company.  E.  W. 
McKenna,  second  vice-president,  has  been  quoted  at  some  length  in 
regard  to  the  Pacific  Railroad,  a  company  which  was  incorporated 
in  the  State  of  Washington  in  October  to  build  from  Seattle  southeast 
to  Wallula  on  the  Columbia  river,  just  south  of  Pasco,  Wash.  The 
fact  that  after  the  numerous  previous  denials  from  many  sources 
Mr.  McKenna  admits  the  possibility  that  the  St.  Paul  might  be 
interested  in  this  Pacific  Company  looks  as  though  the  time  was 
not  far  distant  when  plans  would  be  definitely  announced  for  a 
Pacific  extension.  Evarts,  in  the  northern  part  of  South  Dakota, 
on  the  Missouri  river  and  the  westernmost  terminus  of  any  existing 
St.  Paul  line,  is  mentioned  as  the  starting  point  of  the  new  line  to 
the  Pacific,  though  a  railroad — the  White  River  Valley — is  being 
built  from  Chamberlain  west  to  Rapid  City.  From  Evarts  the  pro- 
posed new  line  is  to  run  west  by  northwest,  probably  to  Butte  and 
Helena,  thence  west  across  the  Bitter  Root  mountains  through  Lolo 
Pass  and  the  Clearwater  country  in  Idaho  to  Lewiston;  thence  west 
through  the  southeastern  corner  of  the  State  of  Washington  to  the 
Columbia  river  near  Wallula.  According  to  this  report,  there  is 
also  to  be  a  branch  line  from  some  point  on  this  projected  main 
line  south  to  a  connection  with  the  Chamberlain-Rapid  City  Hue. 
It  is  also  said  that  the  middle  part  of  the  present  gap  between  Evarts 
and  the  coast  may  be  bridged  by  trackage  rights  over  the  Northern 
Pacific.  The  president  of  the  Pacific  Railroad  is  H.  R.  Williams, 
until  recently  general  manager  of  the  Chicago,  Milwaukee  &  St 
Paul,  and  the  chief  engineer  is  W.  L.  Darling,  formerly  of  the 
Northern  Pacific  and  the  Rock  Island. 

Colorado  &  Southern. — Contracts  are  reported  let  by  this  com- 
pany for  widening  all  of  the  embankments  on  its  road  between  Chey- 
enne and  Orin  Junction,  154  miles.  This  work  is  to  be  carried  out 
during  the  coming  spring. 

Delaware  &  Southern. — Incorporation  has  been  granted  this 
company  in  New  York,  with  a  capital  of  $170,000,  to  build  a  railroad 
from  Deposit,  N.  Y.,  northeast  to  Trout  Creek,  in  Delaware  County, 
a  distance  of  17  miles.  The  directors  include:  Charles  P.  Knapp, 
of  Deposit;  William  0.  Dennis,  of  Trout  Creek;  G.  H.  Peri.go,  of 
Scranton,  Pa.,  and  others. 

Denver  Southeastern. — Incorporation  has  been  granted  this 
company  in  Colorado,  with  a  capital  of  $1,000,000.  to  build  a  rail- 
road from  Denver,  Col.,  south  via  Colorado  Springs  to  Pueblo;  thence 
south  to  Raton,  N.  Mex..  225  miles,  with  a  branch  from  Pueblo  east 
via  Las  Animas  to  Amity,  about  150  miles  additional.  Walter  H. 
Tunis,  L.  W.  Herney.  W.  O.  Temple,  H.  O.  Tunis,  W.  C.  K.  Duhn  and 
T.  B.  Doan,  of  Denver;  I.  C.  Cockey,  of  Washington;  F.  A.  Sherwood, 
of  Philadelphia,  and  R.  D.  Whiting,  of  New  York,  are  said  to  be  in- 
terestea. 

Eddy  &  Northern. — Incorporation  has  been  granted  a  company 
under  this  name  in  South  Carolina,  with  a  capital  of  $100,000,  to 
build  a  railroad  from  Marion  south  to  Eddy  Lake,  about  35  miles. 
The  incorporators  are  W.  M.  Burgan  and  Norman  Jones,  of  Balti- 
more; George  Officer  and  J.  W.  Little,  of  Eddy  Lake,  and  R.  B. 
Scarborough,  of  Conway. 

Gai.\'eston-Houston  Interurban. — This  company  has  been  or- 
ganized to  build  a  railroad  between  these  two  cities,  with  branch 
lines  east  to  Laporte  and  Seabrook.  Franchises  have  been  granted 
both  in  Houston  and  Galveston,  and  rights  of  way  are  being  se- 
cured. The  officers  include:  J.  O.  Ross,  President;  Henry  House, 
Vice-President ;  F.  L.  Dana,  of  Colorado  Springs.  Secretary,  and 
J.  S.  Rice,  Treasurer.  W.  J.  Moore  and  Lyman  Levy,  of  San  An- 
tonio, are  directors. 

Grand  Trunk. — An  officer  writes  that  this  company  will  depress 
its  tracks  at  South  Parkdale.  Ont..  to  secure  better  entrance  into 
Toronto.  There  will  be  practically  no  change  of  the  present  line, 
but  additional  tracks  may  be  put  in.  The  work,  including  land 
damage,  is  estimated  to  cost  over  $1,000,000. 

Gr-\nd  Trunk  Pacific. — Overn  &  Olson  have  been  given  a  sub- 
contract for  grading  ten  miles  of  the  Lake  Superior  branch  of  this 
road.     (Nov.  3,  p.  143.) 

Green  Bat,  Oshkosh,  Madison  &  Southwestern. — This  com- 
pany, which  is  building  a  line  from  Madison,  Wis.,  north  to  Cran- 
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don,  a  distance  of  about  200  miles,  has  secured  the  right  of  way 
for  nearly  the  entire  distance.  A  grading  contract  has  been  let 
to  McDonald  &  O'Connor,  of  Grand  Rapids,  for  work  on  the  portion 
of  the  road  between  Shawano  and  the  village  of  Gresham,  close  to 
the  Indian  reservation.  The  proposed  line  will  cross  the  Chicago 
&  North-Western  near  Appletou  Junction.     (October  6,  p.  11.) 

Highpoint-Winston-Salem  (Electeic.) — A  charter  has  been 
granted  to  a  company  under  this  name  in  North  Carolina  with  a 
capital  of  $450,000  to  build  an  electric  railroad  from  Highpoint 
northwest  with  extensions  50  miles  long.  The  incorporators  in- 
clude: C.  C.  Yeller,  J.  H.  Mills,  R.  H.  Wheeler  and  others  of 
Highpoint. 

HiLLSBORO  &  Northeastern. — This  company,  which  operates  five 
miles  of  railroad  in  Wisconsin,  is  planning  to  build  an  extension 
south  through  Hub  City  and  Rockbridge  to  Richland  Center,  a 
distance  of  about  30  miles.  The  line  has  been  located  and  rights 
of  way  are  being  secured. 

Knoxville  &  Maryviixe  (Electric). — A  company  under  this 
name  will  apply  for  incorporation  in  Tennessee,  with  a  capital  of 
JIOCOOO,  to  build  an  electric  railroad  from  Knoxville  south  to  Mary- 
ville,  about  20  miles.  The  franchise  which  the  Knoxville  Railway  & 
Light  Co.  has  over  the  bridge  has  been  bought  by  the  Knoxville  Trac- 
tion Co..  of  which  the  present  company  is  to  be  the  successor.  J. 
Burger,  President  of  the  Maryville  Bank;  G.  P.  Gaut,  Robert  Vestal, 
Howard  Cornick,  J.  C.  Sterchi  and  others,  of  Knoxville.  are  in- 
terested. 

Knoxville,  Seviebville  &  Newport  (Electric). — A  charter  has 
been  granted  this  company  in  Tennessee  with  a  capital  of  $50,000 
to  build  an  electric  railroad  from  Knoxville,  Tenn..  southeast 
about  30  miles,  to  Seviervllle.  The  incorporators  include:  S.  P. 
Condon,  J.  B.  Brabson  and  Jerome  Templeton. 

Kootenay  Central  (Can.  Pac). — Announcement  has  l)een  made 
that  work  on  this  road  will  be  rushed  between  Golden  and  Cran- 
brook,  B.  C. 

Louisville  &  Nashville.^II  is  said  that  Eddington,  Griffith  & 
Co.,  of  Knoxville,  will  soon  begin  work  on  an  extension  of  this  line 
from  a  point  near  Pineville,  Ky.,  west  34  miles  to  Williamsburg,  on 
the  KnoxTille  division.  The  new  line  will  make  a  shorter  line  from 
the  Cumberland  Valley  division  to  the  Knoxville  division. 

This  company  has  begun  operating  trains  through  its  tunnel 
under  Baker's  Hill,  which  is  16  miles  west  of  Nashville.  The  tunnel 
is  nearly  a  mile  long  and  cost  with  approaches  about  $2,000,000. 
It  is  built  entirely  through  solid  rock. 

Mexican  Central. — This  company,  it  is  said,  will  build  a 
branch  line  from  Jimulco,  in  the  state  of  Coahuila,  Mexico,  west  to 
Velardena,  a  distance  of  about  30  miles. 

Midland  &  Manitoba. — This  company,  chartered  to  build  a  rail- 
road from  the  American  boundary  north  to  Fort  Churchill  on  Hud- 
son Bay,  has  let  contracts  to  J.  Stewart  and  Zimmerman  Bros,  to 
build  an  additional  three  miles  south  of  Portage  la  Prairie.  They 
will  commence  work  immediately  and  hasten  it  to  completion.  Sur- 
veyors are  now  working  north  of  Portage  la  Prairie,  and  a  number 
of  other  contracts  will  soon  be  let.  Work  will  be  carried  on  all 
winter  so  that  some  of  next  year's  crop  may  be  taken  out  by  the 
new  route.     (Nov.  17,  p.  159.) 

Midway  &  Vernon. — This  company,  which  proposes  to  build  a 
railroad  from  Midway  along  the  north  side  of  Kettle  river  to  a  point 
near  Westbridge,  B.  C,  and  thence  north  to  Vernon,  a  distance  of 
150  miles,  has  recently  sold  bonds  for  $30,000  per  mile  to  provide 
funds  for  building  the  line.  Work  is  now  in  progress  west  from 
Midway;  also  between  Rock  Creek  and  Westbridge  and  from  the 
latter  place  up  West  Fork  towards  Wilkinson  creek,  above  Carmi 
Mills  and  north  over  the  summit  to  a  meeting  with  the  force 
now  working  south  from  Vernon.  This  covers  the  entire  route  as 
located.  The  work  will  be  light  on  the  first  60  miles  be- 
tween Midway  and  Carmi.  Between  the  latter  place  and  Okanagan 
Mission,  the  proposed  route  passes  through  a  mountainous  country 
which  will  necessitate  some  heavy  work.  It  is  expected  to  have 
the  first  20  miles  between  Midway  and  Westbridge  finished  during 
the  present  year.  McLean  Brothers,  of  Vancouver,  are  building  the 
first  10  miles  west  of  Midway.  Contracts  for  building  the  balance 
of  the  road  will  be  let  this  year.  The  original  promoters  of 
this  road  included  Ralph  Smailes,  Robert  Wood,  Christopher  Wood. 
Duncan  Mclntgsh,  James  Kerr  and  Robert  Kerr,  all  of  Greenwood, 
and  Charles  Wilson,  K.  C,  of  Victoria. 

Northern  Pacific. — This  company,  it  is  said,  has  finally  decided 
to  build  a  cut-off  from  Lind,  in  Adams  County,  Wash.,  west  for  a 
distance  of  about  100  miles  to  Ellensburg.  The  proposed  road  will 
shorten  the  distance  between  these  two  points  over  the  present 
route  by  about  90  miles,  the  distance  on  the  present  line  being  190 
miles. 

Pacific,  Omixica  &  Norther.n-. — Work  will  soon  be  commenced  on 
this  road.    The  charter  has  been  bought  by  the  Grand  Trunk  Pacific. 


Surveys  are  now  being  completed,  so  that  bids  may  be  called  for 
soon.     (See  Pacific  Northern  &  Ominica,  Construction  Record.) 

Pea  RiVEB  Valley  &  Gulf. — Incorporation  has  been  asked  for  by 
a  company  under  this  name  in  Alabama,  with  a  capital  of  $25,000, 
and  headquarters  at  Troy,  to  build  a  railroad  from  Opelika.  Ala., 
southwest  to  Portland,  Fla.,  on  Choctawhatchee  bay,  a  distance  of 
about  200  miles.  The  offices  of  the  company  will  be  at  Troy,  Ala. 
W.  H.  Bootlo  is  President,  and  J.  V.  Huff,  Vice-President. 

Pittsburg,  Independence  &  Oklahoma. — A  charter  has  beea 
granted  a  company  under  this  name  in  Kansas  to  build  a  railroad 
from  Pittsburg,  in  Crawford  County,  Kan.,  southwest  via  Indepen- 
dence to  Ponce  City,  in  Kay  County,  Okla.  T.,  a  distance  of  about  150 
miles.  The  incorporators  include:  A.  C.  Stitch,  A.  W.  Shulthis,  J.  B. 
Zeigler  and  A.  Steinmetz,  of  Independence,  and  Charles  Mitchell,  of 
Cherryville. 

Richmond  &  Chesapeake  Bay  (Electric). — This  company, 
which  was  incorporated  last  year  in  Virginia  to  build  an  electric  rail- 
road from  Richmond  north  to  Ashland,  a  distance  of  about  17 
miles,  is  asking  bids  for  building  the  line.  Eighty-pound  rails  will 
be  used  the  entire  distance,  and  there  will  be  a  double  track  from 
Broad  street  station  to  Lakeside,  a  distance  of  six  miles.  It  is  pro- 
posed to  run  express  trains,  making  the  trip  from  Broad  street  to 
Ashland  in  18  minutes.     (See  Construction  Record.) 

Richmond,  Rappahannock  &  Eastern. — This  company,  organized 
in  Virginia  by  Philadelphia  and  New  York  capitalists,  is  negotiating 
for  the  sale  of  $1,250,000  bonds  to  build  its  railroad  from  Ellersons, 
near  Richmond.  Va.,  east  to  Urbana,  near  the  mouth  of  the  Rappa- 
hannock river,  a  distance  of  about  60  miles.  R.  V.  Hilands,  Jr.,  of 
Philadelphia,  is  President,  and  G.  W.  Carhart,  of  New  York,  Vice- 
President  and  General  Manager.  The  promoters  say  that  work  is  to 
be  begun  next  month.     (See  Construction  Record.) 

St.  Louis,  Rocky  Mountain  &  Pacific. — This  company  is  in- 
creasing the  working  force  on  the  line  which  it  is  building  from 
Raton  west  to  Elizabethtown,  in  Colfax  County.  N.  Mex.,  76  miles. 
Work  at  present  is  only  being  done  from  Raton  westward.  The  line 
will  be  120  miles  long.  From  Elizabethtown  it  will  traverse  the 
canyon  of  the  Cimarron  and  cross  the  Red  river  to  Raton,  thence 
running  east  along  Johnson's  mesa  to  Folsom.  The  road  is  to  be  in 
operation  by  July  of  next  year.  The  maximum  grade  is  1  per  cent. 
The  road  will  traverse  a  picturesque  country.     (Sept.  22,  p.  95.) 

San  Francisco,  Idaho  &  Montana. — This  company,  which  was 
incorporated  some  time  ago  in  Idaho  to  build  a  railroad  from  San 
Francisco  to  Butte,  Mont.,  via  Boise.  Idaho,  announces  that  financial 
arrangements  have  been  made  for  building  the  first  division  of  the 
line,  which  will  be  210  miles  long.  It  will  run  from  the  Snake  river 
valley  in  Idaho  southwest  to  the  Oregon-Nevada  line,  thence  south  to 
Winnemucca,  Nev.,  on  the  Southern  Pacific.  From  the  Oregon- 
Nevada  line  to  Winnemucca  this  line  will  be  a  branch  of  the  pro- 
jected main  line.  The  work  will  be  done  by  the  San  Francisco.  Idaho 
&  Montana  Railroad  Construction  Co.,  which  was  formed  for  this 
purpose.  The  proposed  road  will  run  through  a  district  in  which 
the  United  States  Government  and  private  individuals  are  spending 
about  $15,000,000  for  irrigation  purposes.     (See  Construction  Record.) 

Seaboard  Air  Line. — This  company,  it  is  said,  is  making  sur- 
veys for  a  branch  to  be  built  from  Odenville,  in  St.  Clair  County, 
Ala.,  northeast  via  Asheville  to  Gadsden.  32  miles. 

Sioux  City,  Hosier  &  Southern. — This  company,  which  is  build- 
ing a  line  from  Sioux  City,  la.,  south  to  Homer,  Neb.,  a  distance 
of  17  miles,  has  completed  the  line  to  Dakota  City,  a  distance  of 
seven  miles,  and  this  was  to  have  been  put  in  operation  this 
month.  Construction  work  will  be  pushed  and  it  is  hoped  to  have 
the  road  in  operation  this  fall.  Steam  will  be  used  as  a  motive 
power  until  the  entire  road  is  completed,  after  which  it  is  planned 
to  use  gasolene  electric  motor  cars.  John  H.  Becker  is  President. 
(April  21,  p.  131.) 

Snowbird  V.alley. — A  charter  has  been  granted  this  company 
in  North  Carolina  to  build  a  railroad  from  Andrews,  in  Cherokee 
County,  on  the  Southern  Railway,  along  Hickory  creek  and  over 
Long  Ridge  mountains,  thence  down  Bear  and  Snowbird  creeks  into 
Grand  County,  about  15  miles.  The  incorporators  include:  C.  N. 
Hickerson,  E.  G.  Hennermann,  W.  B.  Hamrick  and  others,  of  An- 
drews, N.  C,  and  W.  A.  Lewin,  of  Staunton,  Va. 

Spokane-Columbia  Ri\'er  Railroad  &  N.wigation  Company. — ^A 
contract  has  been  given  by  this  company  to  M.  P.  Zindorf,  of  Seattle, 
for  grading  63  miles  of  its  road  from  the  Columbia  river  to  Fletcher, 
in  Adams  County.  The  road  is  to  run  from  Spokane  through 
Fletcher  and  Cornell  to  the  Columbia  river,  connecting  there  with 
steamers  to  Portland.  The  entire  cost  will  be  about  $4,000,000. 
(June  30,  p.  216.) 

Texnes.see  &  Gulf. — The  Tennessee  Industrial  Railroad  Com- 
pany has  changed  its  name  to  Tennessee  &  Gulf.  The  projected 
road  was  to  run  from  a  point  on  the  Cumberland  river  near  the 
mouth  of  Harpeth  river  to  Clifton,  Tenn.,  70  miles.  The  new  com- 
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pany  has  changed  the  proposed  route  from  the  Harpeth  river  to 
the  south  side  of  the  Cumberland  river  about  four  miles  below  the 
former  location.  The  company  proposes  also  to  build  a  branch 
from  the  main  line  at  Lobelville,  in  Perry  County,  to  Nashville. 
(See  Construction  Record.) 

Union  Pacific. — Announcement  has  been  made  by  this  com- 
pany that  its  line  in  Wyoming,  for  a  distance  of  77  miles,  will  be 
double  tracked.  Bids  will  shortly  be  asked  for  grading  on  three 
sections,  as  follows:  Between  Hermosa  and  Hermosa  Junction,  two 
miles,  completing  the  double  track  between  Cheyenne  and  Laramie, 
with  the  exception  of  25  miles  between  Hermosa  and  Buford;  Look- 
out to  Hanna,  50  miles.  This  portion  of  the  work  will  be  the  most 
costly  to  be  carried  out  by  the  company,  the  grading  near  Medicine 
Bow  being  unusually  heavy.  The  third  section  is  between  Rock 
Springs  and  Point  of  Rocks,  25  miles. 

Virginia  &  Southwestern. — A  contract  is  reported  let  by  this 
company  to  Walton,  Wilson,  Rhoads  &  Co.,  of  Knoxville,  Tenn., 
at  between  $5,000,000  and  $6,000,000  for  building  70  miles  of  its  pro- 
posed road  from  Clinchport,  Va,     (September  8,  p.  80.) 

Washington  Roads. — According  to  newspaper  reports,  Henry  J. 
Pierce,  President  of  the  International  Traction  Co.,  of  Buffalo,  N.  Y., 
in  connection  with  Eastern  capitalists,  will  build  a  railroad  through 
the  valley  of  the  Cascade  mountains  in  Washington,  connect- 
ing Tacoma,  Seattle  and  other  cities  in  that  state,  the  total 
length  of  road  to  be  162  miles.  Surveys  are  being  made  through 
Cowlitz  Pass.  The  officers  of  the  company  are:  Frank  A.  Dudley, 
President;  R.  E.  Strathorn,  Vice-President  and  General  Manager, 
and  A.  G.  Smith,  Secretary  and  Treasurer,  of  Buffalo,  N.  Y.;  James 
A.  Kerr,  of  Seattle;  A.  Fechter  and  John  J.  Rudkin,  of  Spokane,  and 
others  are  directors. 

West  Texas  &  Northebn. — A  charter  has  been  filed  by  this 
company  in  Texas,  with  a  capital  of  $500,000,  to  build  a  railroad 
from  Kerrville,  Tex.,  in  Kerr  County,  north  through  Kimble,  Mason, 
Menard,  Concho.  Tom  Green.  Coke,  Sterling,  Glasscock,  Howard,  Mar- 
tin, Dawson,  Lynn.  Lubbock,  Hale,  Swisher  and  Randall  Counties  to 
Amarillo,  in  Potter  County,  a  distance  of  450  miles.  The  incorpora- 
tors include:  E.  P.  Sears,  J.  T.  Pinson,  J.  W.  Pierson,  John  T.  Witt, 
E.  H.  D.  Gaston,  J.  A.  Wilhite,  all  of  Dallas;  Will  P.  Edwards,  W.  R. 
Cole,  G.  L.  Brown.  S.  H.  Morrison,  all  of  Big  Springs.  The  offices 
of  the  company  will  also  be  at  Big  Springs. 
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Atlantic  Coast  Line. — The  directors  have  declared  a  semi-annual 
dividend  of  3  per  cent,  on  the  $42,980,000  common  stock.  Since 
1900  the  semi-annual  dividend  rate  has  been  2%  per  cent. 

Chicago,  MiLWArKEE_&  St.  Paul. — It  is  reported  that  this  company 
has  applied  to  the  City  Council  of  Seattle  for  the  right  to  enter 
the  city  and  establish  terminals  at  that  point.  (See  Railroad 
Construction.) 

■Chicago.  Rock  Isla.nd  &  Pacific. — A  subsidary  company  under  the 
name  Rock  Island.  Arkansas  &  Louisiana  was  incorporated  on 
October  31  as  a  merger  of  the  Little  Rock  &  Southern,  the 
Arkansas  Southern  and  the  Arkansas  Southern  Extension.  The 
I  Little  Rock  &  Southern  is  now  building  a  line  from  Haskell, 
'  Ark.,  near  Traskwood  on  the  Little  Rock-Hot  Springs  branch, 
south  to  Eldorado,  117  miles,  and  also  a  branch  from  Summer- 
ville.  Ark.,  to  Crossett,  36  miles.  Its  charter  empowers  it  to 
build  certain  other  lines  in  Arkansas.  The  Arkansas  Southern 
operates  a  road  from  Eldorado,  Ark.,  to  Winnfield,  La.,  100 
miles.  The  Arkansas  Southern  Extension  owns  a  road  from 
Winnfield,  La.,  to  the  southern  boundary  of  Winn  Parish.  Its 
charter  authorizes  it  to  build  to  Alexandria  and  elsewhere  in 
Louisiana.  For  further  information  about  projected  extension 
see  Railroad  Construction  column,  November  17,  page  160. 

Delaware  &  Hudson. — Interests  identified  with  this  company  have 
made  an  offer  to  purchase  the  $5,000,000  capital  stock  of  the 
United  Traction  Company  at  Albany  at  about  150.  Is- 
sues of  not  more  than  $5,000,000  4  per  cent,  preferred 
stock  and  $2,500,000  of  3%  per  cent  debentures  of  the 
new  holding  company,  the  name  of  which  is  not  yet 
announced,  will  be  made  in  proportion  to  the  amount 
of  capital  stock  of  the  United  Traction  Company  which  is  ac- 
<3Uired.  Principal  and  interest  of  these  new  securities  will  be 
guaranteed  by  the  Delaware  &  Hudson  Company.     The  United 

1        Traction  Company  operates  S5  miles  of  electric  road  in  Albany. 

'        Troy  and  neighboring  towns.    Gross  earnings  of  the  Delaware  & 

'  Hudson  for  the  quarter  ended  September  30  were  $3,314,197,  an 
increase  of  $268,446.  The  net  earnings  were  $1,357,748,  an  in- 
crease of  $27,390.  and  the  surplus  was  $610,937,  an  increase  of 
?17,964. 

Detkoit,  Toledo  &  Irontox. — The  combined  gross  earnings  during 
the  three  months  ending  September  30  of  this  road  and  of  the 


Ann  Arbor  were  $939,625,  and  net  earnings  $303,362.  The 
operating  ratio  of  the  Ann  Arbor  was  65%  per  cent,  and  of  the 
Detroit,  Toledo  &  fronton  70%  per  cent. 

Gainesville  Midland. — This  company  has  filed  a  mortgage,  for  an 
amount  not  to  exceed  $1,000,000,  in  favor  of  the  Savannah  Trust 
Co.,  of  Savannah,  trustee.  This  mortgage  secures  the  recent 
bond  issue  of  $625,000  and  will  also  secure  a  further  issue  to  be 
made  if  the  company  decides  to  build  additional  extensions 
(November  10,  p.  150.) 

Grand  Trunk. — The  gross  earnings  of  this  company  for  the  half- 
year  ended  June  30  were  $13,235,689,  an  increase  of  $823,006 
as  compared  with  the  corresponding  period  of  1904.  Receipts 
from  both  freight  traffic  and  passenger  traffic  increased  about 
7  per  cent.  The  operating  expenses  were  $9,328,669,  an  in- 
crease of  $135,160,  the  operating  ratio  decreasing  from  74  per 
cent,  to  70  per  cent,  on  account  of  the  saving  in  the  expense 
of  conducting  transportation,  the  winter  and  spring  of  1904  hav- 
ing been  a  season  of  unusual  severity.  Maintenance  of  way 
cost  $1,303,020,  an  increase  of  $107,132,  and  maintenance  of 
equipment  $2,064,732,  an  increase  of  $430,908.  The  surplus 
available  for  dividends  was  $1,414,512. 

Helena  Light  &  Railway. — This  company,  which  was  organized 
recently  to  take  over  the  properties  of  the  Helena  Light  &  Trac- 
tion Co.,  Helena,  Mont.,  is  offering  in  Europe  $850,000  5  per 
cent.  20-year-  sinking  fund  gold  bonds,  which  are  part  of  an 
authorized  issue  of  $1,500,000,  two-thirds  to  be  issued  at  once 
and  the  rest  reserved  for  additional  plants  and  betterments. 
The  company  owns  17  miles  of  road  in  Helena  and  also  controls 
all  of  the  gas  and  electric  light  plants  in  the  city. 

Inteeborough  R.vpid  Transit  (New  York). — The  report  for  the  quar- 
ter ended  September  30  shows  a  surplus  after  charges  of  $109.- 
819.  Gross  earnings  were  $3,905,097,  an  increase  of  $672,148. 
Net  earnings  were  $1,937,651,  an  increase  of  $73,796.  The  gross 
earnings  of  the  Manhattan  (elevated)  division  decreased  about 
13  per  cent,  and  showed  a  deficit  after  charges  of  $117,741,  as 
compared  with  a  surplus  of  $411,311  during  the  same  period  of 
last  year.  The  Subway  division,  therefore,  earned  a  surplus  of 
$227,560. 

Metropolitan  Street  R.^elway  (New  York).: — N.  W.  Harris  &  Co., 
New  York,  are  offering  $180,000  first  mortgage  5  per  cent,  gold 
bonds  of  the  South  Ferry  Railroad,  which  is  a  subsidary  com- 
pany of  the  Metropolitan,  owning  1%  miles  of  road. 

New  York  Central  &  Hudson  River. — The  directors  have  decided 
to  issue  $17,192,500  capital  stock  to  be  offered  at  par  to  stock- 
holders of  record  December  15,  to  the  extent  of  13  per  cent, 
of  their  holdings.  The  right  to  subscribe  terminates  on  Jan- 
uary 20.  This  is  part  of  an  authorized  issue  of  $150,000,000, 
of  which  $132,250,000  has  been  already  issued.  In  1902  the 
authorized  amount  of  capital  stock  was  $115,000,000,  and  an  in- 
crease to  the  present  amount  was  then  authorized,  an  issue  of 
$17,250,000  being  taken  by  the  stockholders  at  125.    As  New  York 

Central  stock  is  at  present  selling  at  about  ,  the  "rights" 

of  this  latest  issue  are  worth  about  $6.75  a  share. 

New  York,  New  Haven  &  Hartford. — The  stockholders  of  the  Bos- 
ton &  New  York  Air  Line  (leased  to  the  New  York,  New  Haven 
&  Hartford)  have  voted  to  issue  $5,000,000  first  mortgage  bonds. 
It  is  said  that  the  proceeds  of  the  sale  of  these  bonds  will  be 
used  to  repay  the  company's  indebtedness  to  the  New  York,  New 
Haven  &  Hartford,  which  paid  up  the  $500,000  first  mort- 
gage 5  per  cent,  bonds  which  matured  August  1,  1905,  and  for 
double  tracking  between  New  Haven  and  Willimantic. 

Formal  transfers  of  six  lines  of  Sound  steamers  owned  by  the 
New  York.  New  Haven  &  Hartford  to  the  New  England  Naviga- 
tion Co.  was  made  at  New  Haven  on  Tuesday  last.  The  lines 
are  the  Old  Colony  Steamboat,  the  Providence  &  New  York,  the 
Norwich  &  New  York,  the  New  London  &  New  York,  the  New 
Haven  &  New  York  and  the  Bridgeport  &  New  York  companies. 

New  York  City  Railway  Company. — This  company,  operating  the 
Metropolitan  and  other  lines  in  Manhattan,  had  gross  earnings 
during  the  quarter  ended  September  30  of  $4,509,610,  an  increase 
of  $149,431  as  compared  with  the  same  period  in  1904.  The  net 
earnings  were  $2,217,352,  a  decrease  of  $69,466,  and  the  total 
income  was  $2,556,768,  a  decrease  of  $61,999.  The  charges  being 
$2,803,050^  there  was  a  deficit  of  $246,282,  an  increase  of  $66,807. 

United  Traction  Comp.\n\-  of  Albany  (Electric). — See  Delaware  & 
Hudson. 

Western  New  York  and  Pennsylvania. — The  gross  earnings  of  this 
company  during  the  quarter  ended  September  30  were  $1,804,001. 
an  increase  over  the  figures  for  the  same  period  last  year  of 
$419,579.  Net  earnings  were  $456,001,  an  increase  of  $302,979. 
the  surplus  being  $150,291,  as  compared  with  a  deficit  last  year 
of  $132,034. 
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The  train-staff  system  is  to  be  put  in  use  on  the  Duluth,  South 
Shore  &  Atlantic  between  Negaunee  and  Eagle  Mills,  four  miles. 

The  Southern  Pacific,  the  Atchison,  Topeka  &  Santa  Pe,  and  the 
San  Pedro,  Los  Angeles  &  Salt  Lake  have  notified  their  eastern  con- 
nections that  after  this  year  they  will  not  carry  a  special  tourist 
conductor  with  any  tourist  sleeping  car. 

In  the  United  States  Court  at  Cincinnati,  November  22,  Judge 
Thompson  upheld  an  order  of  the  Interstate  Commerce  Commission 
declaring  unreasonable  an  advance  in  the  rate  on  soap  l.  c.  i...  which 
had  been  made  by  four  of  the  principal  roads  leading  out  of  Cin- 
cinnati.   The  complainant  was  the  firm  of  Proctor  &  Gamble. 

Press  dispatches  report  that,  to  appease  the  complaining  drum- 
mers in  the  state  of  Michigan,  the  Michigan  Central,  the  Lake  Shore 
&  Michigan  Southern,  the  Wabash,  and  the  Grand  Rapids  &  Indiana 
are  to  issue  individual  thousand-mile  tickets  at  a  flat  rate  of  $20. 
This  ticket  will  be  interchangeable  within  the  state  of  Michigan 
over  the  roads  named  and  will  also  be  accepted  between  Grand 
Rapids  and  Chicago  and  between  Michigan  points  and  Toledo. 

By  an  order  recently  issued,  108  U.  S.  mail  clerks  running  be- 
tween Cleveland  and  Syracuse  over  the  Lake  Shore  and  the  New 
York  Central  are  required  to  run  through  between  Cleveland  and 
Utica,  about  53  miles  farther.  The  New  York  and  Chicago  mail 
route  over  these  roads  is  divided  into  three  sections — New  York  to 
Syracuse.  Syracuse  to  Cleveland,  and  Cleveland  to  Chicago — and 
the  new  order  is  designed  to  relieve  the  men  on  the  New  York 
end  who,  it  seems,  have  had  an  undue  share  of  the  work.  From  the 
report  in  the  Utica  Observer  it  appears  that  the  Intention  is  to  have 
the  trips  of  the  clerks  overlap,  so  as  to  facilitate  the  transfer  of 
the  work  from  one  crew  to  another.  About  300  mail  clerks  now 
begin  or  end  their  runs  at  Syracuse. 

Hackmen   Defeated   in   U.  S.  Supreme  Court. 

At  Washington,  Nov.  27,  Justice  Harlan  handed  down  the  opinion 
of  the  Supreme  Court  of  the  United  States  in  the  case  of  Donavan, 
Callahan  and  others  against  the  Pennsylvania  Co.,  affirming  the 
decision  of  the  lower  courts  that  cab  drivers  and  hotel  runners  of 
Chicago  who  seek  to  secure  access  to  the  Pennsylvania  station  in  that 
city  for  the  purpose  of  soliciting  business  have  no  right  to  do  so. 
The  decision  holds  that  if  the  railroad  company  is  not  fairly  treat- 
ing its  patrons  it  is  for  the  patrons  and  not  the  hack  drivers  to 
complain.  The  opinion  also  sustains  the  right  of  the  railroad  com- 
pany to  name  the  owners  of  carriages  who  may  enter  its  premises: 
this  privilege,  instead  of  being  a  monopoly,  is  merely  the  exercise  of 
a  proper  discretion  for  the  protection  of  patrons;  but  the  hackmen 
■were  within  their  rights  in  standing  on  the  sidewalks  adjacent  to 
the  station. 

Great  Northern's  "Oriental  Limited." 
The  Great  Northern  passenger  train  leaving  St.  Paul  at  10:30 
a.  m.  daily  for  the  Pacific  Coast  will  in  future  be  known  as  the 
"Oriental  Limited,"  and  handsome  new  cars  have  been  built  for  it. 
Eight  trains  of  eight  cars  each  are  required  to  maintain  this  service. 
The  new  compartment  observation  cars  are  S2"'!  feet  long  and  con- 
tain four  staterooms,  a  card  room  and  a  drawing  room.  The  sleepers 
are  of  the  same  length  and  have  16  sections.  The  coaches  are  81  ft. 
long  and  seat  84  persons.  The  dining  car  is  lighted  by  lamps  incased 
in  cathedral  glass,  those  overhead  being  in  square  frames  and  those 
on  the  sides  resembling  ancient  lanterns. 

Opening  of  the  Philadelphia  Subway. 

The  first  section  of  the  Philadelphia  Rapid  Transit  Subway 
under  Market  street  from  the  Schuylkill  river  to  Fifteenth  street 
will  be  opened  for  traffic  on  December  15.  Only  surface  cars  will 
be  run  in  the  tunnel  at  first  until  the  elevated  road  on  West  Market 
street  is  completed.  Cars  will  be  switched  over  at  Fifteenth  street 
for  the  return  trip,  pending  the  completion  of  the  City  Hall  loop. 
Five  lines  of  surface  cars  will  be  run  in  the  tunnel,  each  alternate 
car  on  these  lines  continuing  down  town  on  the  surface  tracks.  The 
opening  of  the  new  line  is  expected  to  greatly  relieve  the  congestion 
on  Market  street,  west  of  Fifteenth  street. 

The  Washington  State  Railroad  Commission. 

The  State  Railroad  Commission  has  made  an  excellent  start 
toward  justifying  the  expectations  of  those  who  successfully  advo- 
cated the  creation  of  such  a  body.  A  hearing  at  Colfax  has  revealed 
a  number  of  serious  abuses,  and  in  its  order  directing  the  railroads 


to  re-establish  joint  freight  rates,  the  commission  has  done  all  that 
was  within  its  power  to  correct  these  evils.  The  railroad  officials 
were  themselves  surprised  at  the  extent  to  which  abuses  had  grown 
up  iu  this  state.  The  general  counsel  for  the  Great  Northern  can- 
didly admits  that  the  traffic  men  are  not  infallible;  that  "a  rule  or 
practice  may  grow  up  based  on  local  conditions  or  emergency  periods, 
and  when  the  emergency  has  passed  the  practice  is  maintained;  that 
railroads  are  liable  to  get  into  ruts  in  the  conducting  of  their  busi- 
ness, as  are  other  business  concerns."  As  a  result  of  the  Colfax 
hearing,  many  people  in  western  Washington  who  have  been  op- 
posed to  the  creation  of  a  railroad  commission,  and  a  great  many 
others  who  were  apathetic  because  of  a  belief  that  there  were  no 
evils  to  right  and  a  commission  could  not  right  them  if  there  were, 
will  now  see  the  question  in  a  new  light.  The  business  interests 
of  Seattle,  who  always  looked  coolly  upon  the  commission  cause,  are 
among  the  first  to  derive  substantial  benefits  from  the  commission 
law. — Spokane  Spokesman. 

English   Railway  Amalgamation. 
The  Great  Central,  on  Nov.  10,  concluded  arrangements  for  pur- 
chasing the  Lancashire,  Derbyshire  &  East  Coast,  a  55-mile  section 
feeding  important  centers.    The  Great  Northern  negotiations  for  the 
purchase  of  this  line  failed. 

System.  • 

One  of  the  railroads  centering  in  Chicago  is  about  to  introduce 
an  innovation  in  the  collection  of  fares.  Hereafter  a  "train  auditor" 
will  follow  the  conductor  on  his  rounds.  When  the  conductor  col- 
lects a  fare  the  auditor  will  examine  it,  enter  the  amount  in  a 
journal,  and  if  change  passes  he  will  also  make  a  note  of  that  fact, 
so  that  every  transaction  may  be  complete. 

It  is  thought  that  this  is  only  the  beginning  of  a  revolution  in 
the  method  of  collecting  train  fares.  In  the  not  distant  future  the 
passenger  who  has  settled  himself  in  his  seat,  and  spread  out  his 
newspaper,  and  is  beginning  to  enjoy  the  real  comforts  of  American 
railroad  travel,  will  be  approached  by  an  avant  courier,  who  will  say:- 

"Kindly  fill  out  this  blank,  giving  your  name,  age.  address,  busi- 
ness or  profession.  State  whether  you  cany  any  life  or  accident 
insurance;  also  whether  you  have  ever  been  summoned  to  sit  on  a 
jury:  also  write  in  the  proper  place  whether  or  not  you  are  subject 
to  any  of  the  diseases  referred  to  in  this  circular.  Kindly  have  all 
this  ready  when  the  train  statistician  passes  through." 

The  obliging  patron  does  as  directed,  when  the  statistician  ap- 
proaches, takes  up  the  filled  forms,  and  asks: 

"What  is  your  gross  and  net  income?  Have  you  ever  been 
divorced?  Did  you  ever  have  a  fire?  Please  name  a  few  persons 
of  prominence  to  whom  we  may  address  some  confidential  inquiries 
regarding  your  personal  habits." 

All  of  these  requests  having  been  complied  with,  the  conductor 
appears : 

"Do  not  move,  if  you  please,"  he  says,  "while  I  am  taking  a  snap 
shot  for  the  company's  files.  Will  you  please  empty  all  your  pockets, 
so  that  I  may  know  whether  or  not  you  have  anything  on  your  per- 
son by  which  you  may  be  identified  in  case  identification  becomes 
necessary?  You  say  this  is  your  ticket.  Is  there  anybody  on  the 
train  who  can  identify  you?  No?  Then  please  sign  the  following 
affidavit." 

Then  comes  the  auditor,  who  courteously  remarks: 

"I  see  that  the  conductor  has  interviewed  you  and  passed  on. 
Will  you  relate  to  me  as  nearly  as  possible  everything  that  occurred 
between  you,  for  the  company's  records?" 

Having  complied  with  this  reasonable  request,  the  corporation's 
notary  public  next  appears; 

"You  swear,"  he  asks,  "that  this  is  your  signature  and  hand- 
writing, and  that  all  the  statements  made  here  are  true  to  the  best 
of  your  recollection  and  belief?    Thank  you.  that  is  all." 

Then  the  division  superintendent  appears: 

"Will  you  do  me  the  favor."  he  asks,  "to  tell  me  as  briefly  as 
possible  everything  that  has  happened  to  you  since  you  entered  this 
train;  give  me  the  number  of  your  ticket,  the  amount  of  money  you 
handed  the  conductor  and  the  amount  audited  by  the  auditor,  if 
you  paid  cash,  and  such  other  information  as  you  think  might  be  of 
value  to  the  company." 

All  of  this  having  been  arranged,  the  general  superintendent 
comes  along: 

"Will  you  do  me  the  favor,  "  he  asks,  in  a  gentlemanly  manner, 
"to  report  any  Inattention  on  the  part  of  any  of  our  employes,  and 
to  tell  me  whether  you  ever  do  business  with  the  scalpers?  Thank 
you." 

Then  comes  the  treasurer  of  the  corporation: 

"Excuse  me  for  troubling  you,"  he  says,  "but  I  am  picking  up 
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a  little  information  which  may  be  valuable  to  us  in  the  preparation 
of  our  quarterly,  semi-annual  and  annual  reports.  Have  you  ever 
been  addicted  to  the  use  of  alcoholic  liquors,  to  cigarettes,  to  rail- 
road whist?  Would  you  be  willing  to  swear  that  you  saw  the  con- 
ductor hand  the  ticket  or  money  you  gave  him  to  the  auditor?  Did 
you  observe  anything  peculiar  in  the  manner  of  any  of  our  employees, 
anything  that  might  excite  your  suspicion?  Thank  you.  Kindly 
keep  your  present  position  for  a  few  moments  longer.  The  directors 
are  coming  in  and  these  will  be  followed  by  the  preferred  stock- 
holders, who  will  be  followed  by  the  mortgage  bondholders.  We  are 
determined  to  make  this  line  popular." — Chicago  Inter-Ocean. 

The     Recent     History     of    Federal     Control    of     Railroads     in     the 
United   States.* 

BY    W.     11.    .\C\VORTH. 

(Continued  from  page  162.) 

I  may  pass  very  briefly  over  the  exertion  by  Congress  of  the 
Ijolice  power  in  the  matter  of  interstate  commerce,  both  because  it 
is  of  less  importance,  and  because  it  has  less  interest  to  us  in  Eng- 
land. I  need  only  say  that  a  series  of  Safety  Appliances  Acts 
passed  in  1S93,  1896  and  1901  require  all  railroads  engaged  in  inter- 
state commerce  to  equip  their  rolling-stock  with  automatic  couplers 
and  continuous  brakes,  and  to  report  all  accidents  occurring,  to  the 
Commission. 

The  Act  of  1S87,  with  the  amending  Acts  dated  1889,  1893  and 
1903,  forms  the  code  under  which  Federal  regulation  of  railroad 
rates  has  been  in  operation  now  for  IS  years.  How  has  the  system 
■worked?  That  the  general  situation  has  immeasurably  improved 
is  beyond  question.  Before  1887  the  state  of  things  was  such  as 
an  Englishman,  accustomed  to'the  decorous,  law-abiding  methods  of 
his  own  railroads,  can  hardly  imagine.  Tariffs  were,  indeed,  nom- 
inally published,  but  the  published  rates  were  for  the  small  fry 
only.  A  big  trader  obtained  his  rates  by  bargaining  with  the  rail- 
road, or,  better  still,  by  bargaining  with  the  several  competing 
companies.  And  the  bigger  the  trader,  and  the  better  at  driving 
a  bargain,  the  lower  were  his  rates.  For  a  trader  to  obtain  a  spe- 
cially low  rate  from  Company  A,  by  a  false  assertion  that  Company 
B  had  offered  to  give  it.  was  apparently  a  recognized  business  trans- 
action. Rebates  off  the  nominal  rates  were  given  by  all  sorts  of 
fraudulent  devices:  the  weight  of  goods  consigned  was  falsely  under- 
Stated;  compensation  was  paid  for  the  loss  of  goods  that  had  never 
existed;  the  cashier  of  a  merchant  was  appointed  canvassing  agent 
for  the  railroad  company,  and  paid  a  handsome  commission  on  all 
the  business  he  introduced,  and  so  forth.  And  bad  as  the  position 
was,  it  seemed  hopeless  to  improve  it.  In  more  than  one  instance 
railroad  managers  of  high  position,  men  of  unchallenged  integrity 
in  their  personal  character,  came  forward  at  official  inquiries  and 
gave  evidence  that  they  had  been  forced  to  give  secret  preferences 
as  otherwise  their  line  would  have  been  left  with  no  trafBce  to  carry. 

Nor  was  this  all.  Small  and  non-competitive  places  were  being 
handicapped  out  of  existence.  The  rate  for  the  1,000  miles  from 
Chicago  to  New  York  was  perhaps  half  the  rate  charged  from  a 
point  half  way  along  the  road.  And  it  did  not  end  here.  For  any 
day  a  rate  war  might  break  out,  and,  while  the  local  non-competitive 
rate  was  maintained  at  the  normal  figures,  the  Chicago-New  York 
rate  might  be  cut  within  a  week  to  half,  a  quarter,  an  eighth  of  its 
normal  amount.  Business  was  pretty  much  of  a  gamble,  and  a  gam- 
ble with  loaded  dice. 

The  passing  of  the  Act  of  1887  was  welcomed  by  everyone  as 
putting  an  end  to  a  situation  that  had  become  intolerable.  In  the 
phrase  of  President  Hadley.  "the  railroad  men  stood  up  so  straight 
that  they  were  like  to  fall  over  backwards."  But  alas!  Utopia  is  a 
long  way  off,  and  the  way  thither  is  steep  and  difficult,  and  with  not 
a  few  turns  where  the  road  seems  for  a  time  to  be  leading  in  the 
opposite  direction.  Before  long  the  inherent  difficulties  of  the  situa- 
tion reasserted  themselves.  For  one  thing,  the  giving  of  a  rebate 
■was  punishable  by  two  years'  imprisonment  in  the  penitentiary. 
And  no  one,  either  trader  or  rival  railroad  manager,  could  be  found 
to  give  evidence  that  might  land  a  railroad  freight  agent,  who  in 
his  private  capacity  was  a  respected  and  virtuous  citizen,  in  jail. 
(The  penalty  of  imprisonment  has  been  repealed  since  1903.)  There 
was  another  difficulty.  There  -n'ere,  for  instance,  between  New  York 
and  Chicago  ten  or  a  dozen  possible  routes,  differing  widely  in 
length  and  in  general  efficiency.  If  the  rate  was  the  same  by  all 
roads,  the  two  or  three  strongest  roads  would  take  all  the  traffic. 
If  the  inferior  roads  published  a  lower  rate,  the  strong  roads 
immediately  reduced  theirs  to  the  same  figure.  Before  the  Act 
this  difficulty  had  been  dealt  with,  not  on  the  whole  unsuccessfully, 
by  agreements  sometimes  for  pooling  the  traffic,  sometimes  for  a 
division  in  specified  proportions  of  the  total  receipts  therefrom. 
But  pooling  agreements  had  never  been  enforcible  at  law.  The 
Act  of  1887  made  them  actually  illegal. 

The  railroad  men  bitterly  complained  that  the  Act  simultane- 


ously required  them  to  abolish  discrimination,  and  deprived  them 
of  the  only  machinery  which  they  had  found  efficacious  for  the  pur- 
pose. For  years  an  agitation  was  carried  on  for  the  repeal  of  the 
anti-pooling  section  of  the  law,  and  gradually  almost  all  thinking 
men,  including  Judge  Reagan,  the  author  of  the  section,  were 
brought  round.  Bills  more  than  once  all  but  got  through  Congress. 
But  the  mass  of  the  American  people  are  as  little  open  to  reason  on 
the  question  of  pooling  as  the  English  public  on  the  question  of 
"favoring  the  foreigner."     And   pooling  still   remains  illegal. 

Even  this  is  not  all.  In  1890  Congress  passed  "an  Act  to  protect 
trade  and  commerce  against  unlawful  restraints  and  monopolies," 
commonly  known  as  "the  Sherman  Act''  or  "the  Anti-Trust  Act," 
which  declared  every  contract  or  combination  in  restraint  of  trade 
illegal.  While  this  Act  was  passing  through  Congress,  it  was  appar- 
ently agreed  on  all  hands  that  it  was  not  intended  to.  and  in  fact 
did  not,  apply  to  railroads.  Unfortunately  in  two  famous  cases,  the 
Trans-Missouri  Freight  Association  case  in  1897  and  the  Joint  Traffic 
Association  case  in  1S9S,  the  Supreme  Court  of  the  United  States — 
though  only  by  a  bare  majority — decided  (1)  that  the  Act  did  apply 
and  (2)  that  under  it  a  traffic  conference  for  the  purpose  of  agreeing 
rates  is  illegal.  The  penalty  under  the  Act  for  an  illegal  agreement 
is  a  fine  of   £1,UU0  and  a  year's  imprisonment. 

Englisn  railroad  men  will  wonder  how  under  these  conditions  rates 
can  ever  be  fixed,  still  more  maintained.  Congress  and  the  Supreme 
Court  would  seem  to  have  combined  to  establish  in  perpetuity  what 
one  of  the  judges  from  the  bench  in  a  more  recent  case  described 
as  the  bellum  omnium  contra  omnes.  But  the  American  railroad 
mind  is  eminent^  resourceful.  The  Traffic  Associations  have  been 
formally  dissolved.  What  actually  happens  at  present  is,  I  imagine, 
something  like  this.  The  traffic  officials  of  the  various  lines  meet, 
discuss  the  situation,  and  express  their  views.  Finally  the  repre- 
sentative of  the  line  primarily  interested  announces  as  a  fact  that 
may  be  of  interest  to  his  colleagues  that  he  proposes  to  make  such 
and  such  a  rate.  And  when,  next  day,  the  rival  lines  file  new  tariffs 
at  the  office  of  the  Interstate  Commerce  Commission,  it  turns  out 
that  they  are  identical  with  the  tariff  which  the  leading  railroad 
announced   its  intention  of  adopting. 

Nor  is  this  all.  The  inducement  to  cut  rates  has  been  largely 
removed  by  the  introduction  of  what  is  known  as  "community  of 
interests.''  The  bulk  of  my  hearers  are  probably  not  familiar  with 
the  geographical  situation  of  all  the  American  railroad  companies. 
So  let  me  paraphrase  in  terms  of  English  railroad  geography,  and 
invite  you  to  imagine  the  state  of  things  with  the  North-Western 
owning  the  majority  of  the  shares  in  the  Great  Central,  the  Midland 
owning  the  bulk  of  the  Great  Northern  stock,  the  North-Western 
and  the  Midland  each  owning  20  or  25  per  cent,  of  the  Great  Eastern 
stock,  while  finally  the  North-Western  and  the  Midland  had  each 
two  directors  on  the  board  of  the  Great  Western.  The  six  systems 
would  all  continue  as  separate  companies;  competition  in  facilities 
would  still  go  on;  but  the  probability  of  cut-throat  competition, 
either  by  cutting  rates,  or  by  the  building  of  superfluous  new  lines, 
would  have  receded  indefinitely  far  into  the  background. 
(To  6e  continued.) 

Some    Interesting    Dates. 

The  first  teamster  who  ever  turned  a  wheel  in  America — and, 
in  fact,  introduced  not  only  wheels,  but  the  driving  of  oxen — was 
Sebastian  de  Aparicio,  of  Spain.  He  drove  ox  carts  from  Vera  Cruz 
to  the  City  of  Mexico  in  1500. 

The  first  wheels  that  ever  trundled  within  the  limits  of  what 
Is  now  the  United  States  were  the  ox  carts  which  Juan  de  Anate 
brought  up  from  Zacatecas  in  1596  to  colonize  New  Mexico.  The 
first  overland  commerce  in  the  United  States  was  that  on  the  Santa 
Fe  trail.  1822  to  1843.  This  traffic  across  800  miles  was  first  by 
pack  train. 

The  first  wagons — 25  of  them,  drawn  by  horses — made  the  jour- 
ney in  1824.  Oxen  were  first  used  in  1829  and  the  charge  was 
$500  a  wagon  load.  Oxen  made  the  round  trip  between  April  and 
November.  The  great  gold  rush  to  California  began  in  1849.  In 
the  summer  of  that  year  1,500  wagons,  bound  for  "Californy," 
crossed  the  Missouri  river  at  St.  Joseph  in  six  weeks. 

The  first  mail  route  west  of  the  Missouri  river  was  a  monthly 
stage  line  from  Independence,  Mo.,  to  Salt  Lake.  1,200  miles.  The 
first  great  continental  stage  line  was  the  "Butterfield  Southern 
Overland  Mail."  Its  route  -n-as  2.759  miles  from  St.  Louis  to  San 
Francisco,  via  El  Paso,  Yuma  and  Los  Angeles.  The  time  was  25 
days. 

The  first  coaches  started  simultaneously  from  St.  Louis  and 
San  Francisco,  Sept.  15.  1S5S.  Through  fare  $100  in  gold;  letters, 
10  cents  per  half  ounce.  Seven  hundred  and  fifty  men  were  em- 
ployed. Russell,  Major  &  Waddell  employed  6,250  wagons  and 
75.000  oxen  in  freighting  across  the  plains  in  1869.  Fifteen  thousand 
pounds  was  a  wagon  load,  with  six  yokes  of  oxen  to  the  wagon 
and  26  wagons  to  the  train. 

The  pony  express,  which  ran  from  Independence,  Mo.,  to  Frisco, 
1,950  miles,  made  the  trip  in  ten  days.  It  carried  mail  for  $5  per 
half   ounce.     It    employed    500    men.     The   first    starter   was   Harry 
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Roff.  who  left  Sacramento  April  23,  1860.  The  mail  was  limited 
to  15  lbs.  Ben  Holladay's  stage  line  started  from  Atchison  in  1861. 
It  cost  $2,000,000  to  build  and  equip  the  line.  The  Government 
paid  HoUaday  $1,000,000  a  year  for  carrying  the  mail. 

From  Atchison  to  Placerville,  Cal.,  is  1,913  miles,  and  the  short- 
■est  time  was  12  days  and  2  hours.  The  fare  was  $225.  The  era 
of  the  overland  stage  line  from  the  river  to  the  coast  was  eight 
years.  Two  thousand  seven  hundred  horses  and  mules  and  100  Con- 
cord coaches  were  used  on  the  main  line.  At  one  time  Holladay  had 
5,000  horses  and  mules  and  1,000  coaches  on  his  main  line  and 
tranches. — El  Dorado  (Kan.)  Republican. 

Inspector's  Report  on  the   Hall   Road   Collision. 

The  British  Board  of  Trade  has  issued  its  report,  made  by 
Lieutenant  Colonel  Druitt,  on  the  collision  of  electric  trains  at 
Hall  Road  on  the  Lancashire  &  Yorkshire,  July  27,  when  20  pas- 
sengers were  killed  and  47  passengers  and  the  motorman  injured. 
This  collision  was  reported  in  the  Railroad  Gazette  of  August  18. 
The  collision  was  due  to  a  blunder  on  the  part  of  the  signalman, 
who  left  a  facing  point  switch  set  for  the  side  track  in  the  face 
of  an  approaching  train.  When,  on  trying  to  clear  his  signal  for 
the  train,  he  found  the  lever  immovable  because  of  the  wrong  posi- 
tion of  the  switch,  he  assumed  that  the  cause  of  his  difficulty  was 
a  failure  of  the  locking  apparatus,  and  thereupon  gave  the  motor- 
man  a  clear  signal  by  means  of  a  flag.  The  inspector  gives  but  few 
(acts  additional  to  those  already  published,  but  his  report  is  of 
interest  because  of  some  of  the  comments  which  he  makes.  Follow- 
ing are  extracts  from  the  report: 

"Signalman  Boote  no  doubt  made  the  initial  mistake,  and  I 
endeavored  to  get  him  to  say  what  passed  through  his  mind  and 
caused  him  to  act  as  he  did.  He  says  that  when  the  express 
was  approaching  the  outer  home  signal  and  he  could  not  get 
the  inner  home  'off,'  the  thought  flashed  in  his  mind  that  he  would 
te  fined  if  he  stopped  the  express.  He  had  never  been  fined 
himself  for  this  reason,  but  had  heard  that  another  signalman  had 
been,  but  he  did  not  know  why,  beyond  that  he  had  stopped  an 
express  either  through  irregular  working  or  some  other  cause.  This 
thought,  and  also  because  he  jumped  t,o  the  conclusion  that  it  was 
the  electric  lock  on  the  inner  home  signal  that  was  preventing  it 
from  coming  'off,'  apparently  induced  him  to  neglect  the  rule 
lie  know  should  be  carried  out,  and  so  he  sent  on  the  express  with- 
out first  having  a  man  sent  to  the  signal  to  give  a  proper  hand 
signal  after  first  seeing  that  the  facing  points  were  in  the  right 
position.  Had  he  done  so  the  express  would  have  been  delayed  a 
few  minutes,  but  no  collision  would  have  occurred.  Motorman 
Rimmer  should  have  stopped  at  the  signal-box  and  ascertained 
what  Boote  meant  by  the  green  flag,  and  then  have  gone  on  slowly 
to  the  inner  home  signal  and  stopped  until  he  received  a  proper 
hand  signal  to  pass  it  while  in  the  danger  position. 

"Signalman  Boote  works  eight  hours  a  day  and  has  to  attend 
highway  crossing  gates  which  have  to  be  opened  on  an  average 
less  than  once  in  every  hour. 

"The  collision  was  due  to  inadvertence  in  leaving  the  switch 
wrong,  to  disregard  of  rules,  and  reckless  running,  and  the  only 
lesson  to  be  learnt  from  the  calamity  is  the  very  old  one,  of  the 
necessity  at  all  times  of  complying  exactly  with  all  rules  and 
regulations,  and  that  punctuality  and  fast  running  must  always  give 
•way  to  safety  requirements." 

Discussing  criticisms.  Lieutenant  Colonel  Druitt  says: 

"1.  The  alleged  greater  danger  of  facing  points  as  compared 
"with  trailing  points  on  a  line  on  which  express  trains  run.  .  .  . 
This  danger  does  not  exist  with  the  safeguards  especially  intro- 
duced to  prevent  a  signal  being  lowered  to  the  safety  position 
unless  the  points  are  first  accurately  in  position  for  the  line  to 
which  the  signal  refers.  In  this  case  both  the  signalman  and  the 
driver  broke  important  rules  regarding  the  manner  in  which  trains 
are  to  pass  signals  which  are  defective  or  out  of  order,  and  in 
consequence  a  collision  occurred,  but  a  worse  collision  can  be 
brought  about  at  trailing  points,  on  the  supposition  that  signal- 
men and  drivers  may  break  rules,  as  then  two  trains  running  at 
speed  could  be  brought  into  collision  when  converging  on  to  a 
single  line.  .  .  .  Given  the  conditions  of  traflic  at  Hall  Road 
Station,  the  facing  connections  are  in  my  opinion  the  simplest  and 
quickest  way  of  getting  the  turnback  trains  off  the  down  road  clear 
of  following  trains,  and  thei'efore  the  safest. 

"2.  The  open  corridor  type  of  car.  This  type  is  coming 
into  use  on  many  railways  where  steam  locomotives  are  used, 
and  judging  by  the  damage  to  the  cars  forming  the  express  train 
behind  the  first  motor  car,  which  was  very  slight  indeed,  there 
would  appear  to  be  no  extra  danger  with  this  type  of  car.  This 
collision  was  a  very  violent  one,  the  express  running  at  a  high 
speed  into  a  train  weighing  170  tons  standing  with  the  brakes 
hard  on.  The  rear  end  of  the  first  car  of  the  standing  train  jumped 
up  and  so  the  heavy  uhderframe  of  the  leading  car  of  the  express 
slid  along  under  that  of  the  first  car  of  the  standing  train,  and 
the  top  woodwork  was  all  torn  away  and  the  two  cars  completely 
telescoped   one   inside   the   other.     The   standing  train   was  driven 


back  a  distance  of  50  yards  with  the  wheels  not  revoving  but  skid- 
ding, so  that  some  telescoping  was  certain  to  occur  whatever  type 
of  vehicle  was  in  use. 

"This  collision  also  raises  the  old  question  of  always  having 
an  empty  carriage  next  the  engine  where  no  luggage  compart- 
ment is  so  placed,  especialy  as  there  is  no  locomotive  on  these 
trains  to  act  as  a  buffer.  The  motor  cars  at  each  end  of  these 
trains  have  first  a  motorman's  compartment,  then  a  luggage  com- 
partment, and  then  a  vestibule  with  the  entrance  and  exit  doors 
at  the  sides,  amounting  in  all  to  a  space  of  14  feet  between  the 
front,  and  the  first  portion  of  the  car  used  for  passenger  accom- 
modation. I  do  not  consider  it  practicable  to  require  the  motor 
cars  at  each  end  of  the  train  to  be  run  empty.  End-on  (rear) 
collisions  are  as  likely  to  occur  as  head-on  (butting)  collisions, 
so  the  same  precaution  would  be  necessary  at  the  tail  as  at  the 
head  of  the  train.  Much  greater  security  can  be  obtained  by  strict 
observance  of  rules;  and  the  fact  that  one  driver  has  recklessly 
run  past  a  stop  signal  in  the  danger  position  at  a  very  high  speed 
cannot  be  regarded  as  one  requiring  the  very  onerous  conditions 
to  be  imposed  which  would  result  if  no  passengers  were  allowed 
in  the  motor  cars.  Such  conditions  would  quite  prevent  the  use 
or  single  steam  motor  cars,  which  are  now  being  used  in  great 
numbers   by    several    railway   companies. 

"3.  Danger  from  fire.  As  soon  as  the  collision  occurred  a 
short  circuit  was  set  up  between  the  live  railand  running  rail. 
probably  through  a  bar  falling  across  them,  and  so  a  very  large 
arc  was  formed  at  once,  and  this  blew  the  section  circuit  breakers 
at  the  Formby  sub-station.  ...  On  subsequent  examination  it 
was  found  that  there  were  no  signs  of  fire  on  any  of  the  cars, 
except  a  slight  charring  of  the  woodwork  underneath  the  first  car 
of  the  standing  train,  and  signs  of  short  circuiting  between  the 
broken  conductors  and  the  ironwork  under  the  car,  which  caused 
a  certain  amount  of  smoke,  but  there  was  no  actual  fire  in  any 
of  the  carriages,  and  no  one  in  them  could  have  received  any 
electric  shock.  .  .  .  Iron  bars  are  supplied  to  stationmasters, 
and  are  also  carried  on  the  trains  for  setting  up  a  short  circuit 
and  thereby  blowing  out  the  circuit-breakers  at  the  sub-stations 
in  case  of  emergency.  On  the  occasion  in  question  the  station- 
master  should  have  telephoned  at  once  to  have  the  current  cut 
off,  as  he  saw  the  large  flame  of  the  arc,  instead  of  first  going  to 
the   scene  of   the   collision. 

"So  far  as  can  be  gathered  from  the  results  of  this  first  bad 
collision  on  a  railway  worked  by  electric  traction  in  this  country, 
there  would  appear  to  be  no  more  danger  of  fire  occurring  among 
derailed  coaches  than  on  a  railway  worked  by  steam.' 

"4.  It  may  also  be  mentioned  that  though  there  is  only  one 
motorman  on  each  electric  train,  the  guards  are  instructed  as  to 
how  to  stop  a  train  in  case  of  emergency  should  the  motorman  be 
suddenly  incapacitated.  On  electric  express  trains  there  is  one 
guard  with  instructions  as  soon  as  the  train  starts  to  walk  through 
the  train  from  end  to  end,  count  the  passengers,  and  then  stand 
behind  the  motorman  for  the  remainder  of  the  journey.  On 
electric  stopping  trains  there  are  two  guards,  one  of  whom  is 
always  standing  behind  the  motorman  when  the  train  is  running. 

"Looking  at  the  facts  connected  with  the  collision,  the  two 
most  striking  results  are,  first,  the  absence  of  any  fire  among 
the  derailed  coaches,  the  danger  from  fire  being  one  regarded  as 
especially  liable  to  occur  on  railways  using  electric  traction  and, 
secondly,  the  very  small  amount  of  damage  done  to  the  cars,  with 
the  exception  of  the  leading  one  of  each  train,  due  no  doubt  to 
the  very  heavy  and  stiff  underframes. 

"Probably  the  collision  would  not  have  been  so  severe  if  steam 
locomotives  had  been  in  use,  as  under  the  same  conditions  the 
acceleration  of  the  express  would  not  have  been  so  rapid;  that  on 
the  electric  trains  is  stated  to  be  such  that  a  speed  of  30  miles  an 
hour  can  be  obtained  from  rest  in  a  period  of  30  seconds,  but  this, 
and  the  quick  stopping  due  to  the  very  powerful  brakes  in  use, 
form  the  great  advantages  of  electric  traction  for  a  fast  and  fre- 
quent passenger  service  of  trains,  and  no  danger  need  result  there- 
from if  the  ordinary  rules  for  working  trains  are  adhered  to." 

Big  Salaries. 

The  Chicago  Record-Herald  quotes  E.  H.  Gary  as  follows,  in 
discussing  big  salaries; 

It  is  not  that  the  salaries  paid  to  the  heads  of  great  business 
corporations  to-day  are  too  large:  the  real  question  is  whether  the 
right  men  are  drawing  the  salaries.  No  man  acquainted  with  the 
increased  responsibilities  arising  out  of  modern  business  methods 
and  conditions  will  say  that  $100,000  is  too  large  a  salary  for  the 
President  of  the  New  York  Life  Insurance  Company  or  that  $150,000 
is  an  unreasonable  salary  for  the  President  of  the  Mutual  Life 
Insurance  Company.  These  corporations  handle  hundreds  of  mil- 
lions of  dollars  and  slight  errors  of  judgment  might  cost  them 
sums  so  large  as  to  make  such  salaries  seem  trifiing  by  comparison. 

The  tendency  of  the  business  world  just  now  is  not  to  search 
for  men  who  will  take  low  salaries,  but  to  find  men  who  will 
deserve  high  salaries.     That  is  the  policy  of  the  Steel  Corporation 
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and  it  is  the  policy  of  all  other  flourishing  business  enterprises. 
The  auestion  of  the  size  of  the  salary  is  a  small  matter  compared 
to  the  question  of  the  right  man  in  the  right  place. 

Take  such  a  man  as  President  Cassatt,  of  the  Pennsylvania, 
■who  has  had  to  determine  the  expenditure  of  $150,000,000  within 
a  comparatively  short  time.  Think  of  the  knowledge,  experience 
and  good  judgment  required  to  deal  with  problems  like  that — not 
only  the  main  policy,  but  the  complex  details  upon  which  the  main 
policy  must  rest.  To  get  at  a  common  sense  view  of  Mr.  Cassatt's 
salary  try  to  imagine  what  it  would  cost  his  company  if  his  policy 
in  spending  that  $150,000,000  was  unsound;  if  he  overestimates 
or  underestimates  future  markets,  if  he  spent  the  money  In  the 
wrong  direction,  if  he  borrowed  the  money  at  the  wrong  time. 
Mr.  Cassatt  is  the  right  man  in  the  right  place,  and  the  size  of  his 
salary  would  never  induce  the  owners  of  the  Pennsylvania  Railroad 
to  consent  to  his  retirement. 

Take  a  man  like  Marvin  Hughitt,  President  of  the  Chicago  & 
Northwestern  road.  Do  you  think  that  the  stockholders  of  that 
enterprise  would  hesitate  to  double  his  salary  rather  than  lose  his 
services? 

I  meet  a  good  many  business  men,  and  this  question  of  salaries 
is  naturally  a  common  subject  of  discussion.  But  I  do  not  find  that 
business  men,  that  capitalists,  that  property  owners,  complain  of 
salaries.     Their  one  idea  is  to  get  hold  of  the  right  men. 

I  know  that  in  my  own  case  money  could  not  tempt  me  to 
leave  the  service  of  the  Steel  Corporation.  Of  course,  I  am  glad 
to  get  a  salary  of  $100,000  a  year,  but  when  that  salary  was  first 
named  it  pleased  me  most  because  it  was  the  largest  salary  paid 
to  anyone  in  New  York,  so  far  as  I  knew.  To  come  here  I  had  to 
give  up  my  life  connections,  a  law  practice  that  was  agreeable  to 
me  and  an  income  of  something  like  $75,000  a  year. 

M.  C.  B.  Association  Circular  of  Inquiry. 

The  Committee  on  Height  of  Brake  Staffs  has  sent  out  a  cir 
cular  of  inquiry  to  members  of  the  Association  asking  for  informa 
tion  regarding  pi-esent  practice  in  height  of  brake  staff  on  box  cars 
Four  questions  are  asked:  (1)  What  is  the  maximum  height  o 
brake  staff  (measured  from  top  of  rail)  permissible  on  your  road 
(2)  If  this  limit  is  fixed  by  one  or  two  points  only,  are  they  suf- 
ficiently important  to  fix  the  limit  for  the  whole  system?  (3)  What 
is  the  height  of  peak  of  roof  of  your  standard  box  car  from  top 
of  rail?  (4)  What  is  your  standard  diameter  of  brake  wheel?  Re- 
plies should  be  sent  to  the  Chairman,  J.  H.  Pennington,  S.M.P.,  Dela- 
ware, Susquehanna  &  Schuylkill,  Drifton,  Pa. 

The  committee  appointed  to  prepare  specifications  and  tests 
for  brake-beams  for  cars  of  60,000  lbs.,  80,000  lbs.  and  100,000  lbs. 
capacity  has  sent  out  a  circular  containing  15  questions  relating 
to  present  practice  in  the  design  and  application  of  brake-beams. 
Replies  should  be  sent  to  R.  B.  Kendig.  Mech.  Eng.  L.  S.  &  M.  S., 
Cleveland,  Ohio. 

Manufacturi/ig  and   Business. 

The  East  Carolina  is  offering  for  sale  a  .35-ton  locomotive  with 
14  in.  X  22  in.  cylinders   and  5,000  lbs.  of  heavy  copper. 

William  H.  Edgar,  President  of  the  Dearborn  Drug  and  Chemical 
Works  of  Chicago,  died  on  Sunday  night  last  at  Hot  Springs,  Ark. 

Mr.  Thomas  J.  Long,  Vice-President  of  the  Atlantic,  Gulf  & 
Pacific  Co.,  died  in  New  York  of  pneumonia  on  November  20,  after 
8.  short  illness.  Mr.  Long  was 
born  in  New  York  City  in  1S52 
and  graduated  from  the  Rens- 
selaer Polytechnic  Institute 
of  Troy,  N.  Y.,  in  1873.  He 
was  first  employed  as  an  en- 
gineer on  the  Atlantic  & 
Great  Western  Railroad,  and 
afterward,  from  1874  to  1885. 
he  occupied  various  grades  in 
the  Department  of  Docks  in 
New  York  City,  rising  to  As- 
sistant to  the  Engineer  in 
Chief.  In  1885  he  went  to  the 
Horse  Bridge  Co.  of  Youngs- 
town.  Ohio,  and  remained 
with  them  until  the  destruc- 
tion of  the  works  by  fire  and 
the  dissolution  of  the  com- 
pany in  1887.  He  then  be- 
came general  agent  of  the  Un- 
ion Bridge  Co.  of  New  York 
City  and  had  charge  of  the 
construction  pf  several  of  the 
largest  bridges  in  the  West, 
notably  that  across  the  Ohio  Thomas  .j.  tong. 

river  at  Cairo,  111.,  and  the  Merchants'  Bridge  at  St.  Louis,  Mo. 
Prom  1896  to  1898  he  was  engaged  in  general  practice  as  civil  en- 
gineer and  contractor,  and  was  interested  in  the  enlargement  of  the 
Erie  Canal.     During  the  next  two  years  he  was  Vice-President  of 


the  firm  of  R.  P.  &  J.  H.  Staats,  doing  a  general  engineering  and 
contracting  business,  with  a  specialty  of  dock  and  harbor  work.  In 
1900  he  became  Vice-President  of  the  Atlantic,  Gulf  &  Pacific  Co. 

The  St.  Louis  oflSce  of  the  Sullivan  Machinery  Co.,  Chicago,  P. 
F.  Jarvis,  Manager,  has  moved  into  larger  quarters  in  rooms  1125-A 
to  1127  Missouri  Trust  Building. 

Bowring  &  Co.,  17  State  street,  New  York,  export  and  import 
commission  agents,  have  made  arrangements  through  a  representa- 
tive now  in  the  Orient  for  Cornes  &  Co.,  Yokohama.  .lapan,  to  act 
as  their  agents  in  Japan.  Cornes  &  Co.  have  large  and  fully  equipped 
electrical  and  engineering  departments  and  are  prepared  to  handle 
contracts  for  any  kind  of  machinery  and  equipment  in  Japan  and 
the  Far  East. 

The  Draper  Manufacturing  Co.,  Port  Huron,  Mich.,  reports  sales 
of  McGrath  pneumatic  turntable  motors  and  McGrath  pneumatic  flue 
welding  hammers,  described  respectively  in  the  Radlroad  Gazette 
March  24  and  May  5,  1905,  to  the  Canadian  Pacific,  which  took  a 
motor  for  Winnipeg  and  a  hammer  for  Montreal;  Toronto.  Hamil- 
ton &  Buffalo,  motor  and  hammer  for  Hamilton;  Intercolonial  of 
Canada,  two  hammers  for  Moncton;  Baltimore  &  Ohio,  four  addi- 
tional motors;  New  York  Central,  hammer;  Erie,  hammer  for  Cleve- 
land; Pennsylvania,  motors  for  Sunbury  and  Emporium;  Richmond, 
Fredericksburg  &  Potomac,  motor  for  Richmond;  Missouri  Pacific, 
hammer  for  Ft.  Scott. 

Iron  and  Steel. 

The  United  States  Steel  Corporation  is  reported  to  have  sold  rails 
in  London  at  about  $31  a  ton. 

The  Lehigh  Valley  has  ordered  18,000  tons  of  rails  from  the  Car- 
negie Steel  Co.  and  the  Lackawanna  Steel  Co. 

The  rolling  mills  which  the  Union  Pacific  is  building  at  Laramie, 
Wyo.,  it  is  said,  will  start  up  by  the  first  of  next  year.  Most  of  the 
smaller  iron  required  for  the  Harriman  roads  will  be  rolled  at  the 
new  works. 


MEETINGS  AND  ANNOUNCEMENTS. 


(^♦r  datet  of  cont>ention«  and  regular  meetings  of  railroad  conventiont 
engineering  tocieties,  see  advertising  page  24.) 


Engineering  Association  of  the  South. 

The  annual  meeting  of  this  Association  will  be  held  at  Birming- 
ham, Ala.,  Dec.  15  and  16.  The  business  session  will  be  held  on  the 
evening  of  the  15th.  Saturday  will  be  devoted  to  visiting  points  of 
interest  in  the  vicinity  of  Birmingham,  and  in  the  evening  there  will 
be  the  usual  banquet. 


PERSONAL. 


— Mr.  R.  H.  Bowron,  who  was  recently  appointed  General  Super- 
intendent of  the  Erie,  was  born  in  England  in  1858.  He  came 
to  this  country  at  the  age  of 
17  and  began  railroad  work 
as  a  telegraph  operator  on  the 
Tennessee  Coal,  Iron  &  Rail- 
road Company's  line  in  1876. 
From  1881  to  1884  he  was  in 
a  railroad  supply  business: 
and  at  the  end  of  that  period 
went  to  the  Alabama  Great 
Southern,  and  from  there  to 
the  Mobile  &  Ohio.  In  1887 
he  was  appointed  Superin- 
tendent of  the  Chattanooga 
Union.  Thence  he  went  to 
the  Montana  Central,  and  in 

1896  was  made  Superintend- 
ent of  the  Montana  division 
of    the    Great    Northern.     In 

1897  he  was  appointed  Super- 
intendent of  the  Willmar  and 
Breckinbridge  divisions,  and 
in  1898  was  transferred  to 
the  Cascade  division.  He 
went  to  the  St.  Louis  South-  «•  H.  Bowron. 

western  the  next  year  as  Superintendent,  being  promoted  to  General 
Superintendent  in  1900.  In  1903  he  was  on  the  Denver  &  Rio  Grande, 
and  in  1904  on  the  Cincinnati,  Hamilton  &  Dayton.  He  was  pro- 
moted to  be  General  Manager  of  the  C.  H.  &  D.  in  June,  1905,  where 
he  remained  until  his  recent  appointment. 

• — Mr.  W.  H.  Wilson,  who  was  recently  appointed  Superintendent 
of  Motive  Power  of  the  Buffalo,  Rochester  &  Pittsburg,  began  rail- 
road work,  in  1881,  as  an  apprentice  in  the  shops  of  the  Lehigh  Val- 
ley. In  1886,  he  went  to  the  Dunmore  Iron  &  Steel  Company's  loco- 
motive shops,  and  in  1888  was  made  foreman  of  the  locomotive  de- 
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paitment.  Six  years  later  he  was  made  general  foreman,  and  Master 
Mechanic  in  1900.  In  1904,  he  was  appointed  Master  Mechanic  o£ 
the  Susquehanna,  Jefferson,  Delaware  and  Tioga  divisions  of  the 
Erie,  where  he  remained  until  he  tools  his  present  position. 


ELECTIONS  AND  APPOINTMENTS. 


Atchison,  Topeka  <i  Santa  Fe. — Edward  D.  Kenna,  First  Vice-Presi- 
dent, has  resigned. 

Detroit.  Toledo  cf  Ironion. — Eugene  Zimmerman  has  been  elected 
President,  succeeding  F.  A.  Durban,  resigned,  and  has  been  also 
elected  a  Director,  succeeding  Samuel  Hunt,  deceased.  John 
Scoville  has  been  elected  a  Director,  succeeding  D.  M.  Dickinson. 

Illinois  Central. — H.  J.  Scheuing,  Assistant  Superintendent  at  Evans- 
ville,  Ind.,  has  been  appointed  Superintendent  of  the  Nashville 
division. 

Isthmian  Canal  Coinniission. — W.  G.  Tubby,  General  Store  Keeper  of 
the  Great  Northern,  has  been  appointed  Chief  of  the  Division  of 
Materials  and  Supplies  of  the  Panama  Canal,  not  Superintend- 
ent of  Construction,  as  was  reported. 

Lake  Shore  <C-  Michigan  Southern. — J.  J.  Bernet,  Superintendent  of 
the  Eastern  Division,  has  been  appointed  Assistant  General 
Superintendent,  with  office  at  Cleveland,  succeeding  D.  C.  Moon, 
promoted.  S.  W.  Brown,  Superintendent  of  the  Western  Di- 
vision, succeeds  Mr.  Bernet,  with  office  at  Buffalo,  N.  Y.  F.  H. 
Wilson,  Assistant  Superintendent  of  the  Western  Division,  suc- 
ceeds Mr.  Brown,  with  office  at  Chicago.  F.  M.  Smith,  Train- 
master ofthe  Michigan  Division,  succeeds  Mr.  Wilson. 

3Iisso>tri  Pacific. — B.  M.  Flippen,  Assistant  to  Vice-President,  has 
been  appointed  Assistant  Freight  Traffic  Manager,  with  office  at 
St.  Louis.  J.  C.  Lincoln,  General  Freight  Agent  of  the  St.  Louis. 
Iron  Mountain  &  Southern,  has  been  appointed  Assistant  Freight 
Traffic  Manager  of  the  Missouri  Pacific,  with  office  at  Kansas 
City.  W.  N.  Knight  has  been  appointed  General  Freight  Agent, 
and  J.  B.  Burnett  has  been  appointed  Assistant  General  Freight 
Agent,  both  with  offices  at  St.  Louis,  Mo. 

MoMle,  Jackson  £  Kansas  City. — C.  Henderson,  Assistant  Secretary 
and  Treasurer,  has  resigned.  D.  W.  Davis  succeeds  Mr.  Hender- 
son temporarily. 

Nashville  Terminal. — W.  E.  Knox,  heretofore  General  Freight  Agent 
of  the  Atlanta  &  West  Point,  has  been  appointed  General  Man- 
ager of  the  Nashville  Terminal  Co. 

New  York  Central  tG  Hudson  River. — George  H.  Daniels,  General 
Passenger  Agent,  has  been  appointed  to  the  new  position  of 
Manager  of  the  General  Advertising  department  for  ah  the 
New  York  Central  lipes.  C.  F.  Daly,  Passenger  Traffic  Manager 
of  the  lines  west  of  Buffalo,  has  been  appointed  Passenger  Traffic 
Manager  of  the  lines  east  of  Buffalo,  with  office  at  New  York. 
W.  J.  Lynch,  General  Passenger  Agent  of  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis,  succeeds  Mr.  Daly,  with  office  nt 
Chicago. 

New  York,  New  Haven  d-  Hartford. — The  position  of  Assistant  Gen- 
eral Superintendent  at  New  Haven  has  been  abolished. 

Southern. — R.  B.  Pegram  has  been  appointed  Assistant  General 
Freight  Agent,  with  office  at  Nashville,  Tenn. 

Tidewater. — George  Reith,  formerly  Superintendent  of  Terminals  of 
the  Chicago  Great  Western  at  Oelwein.  Iowa,  has  been  appointed 
Superintendent  of  the  Tidewater,  with  office  at  Suffolk,  Va. 

Western  Maryland. — H.  G.  Clark,  Manager,  has  resigned.  S.  Ennes, 
Superintendent,  has  resigned,  and  is  succeeded  by  J.  A.  Shep- 
herd, formerly  Superintendent  of  Transportation. 


of  November  17  is  incorrect.  The  only  locomotives  ordered  so  far 
are  the  10  which  were  reported  in  our  issue  of  October  27  ordered 
from  the  Baldwin  Works. 

The  Great  Northern,  it  is  reported,  is  figuring  with  the  Amer- 
ican Locomotive  Co.  for  100  locomotives  for  delivery  in  the  early 
spring  of  1906. 

The  Atlantic  d  Birmingham  Construction  Company,  WaycroB*. 
Ga.,  has  ordered  16  ten-wheel  locomotives  from  the  Baldwin  Worka. 
These  locomotives  have  cylinders  21  in.  x  28  in. 

The  Louisville  d-  Nashville  has  ordered  30  simple  consolidation 
locomotives  from  the  Rogers  Locomotive  Works  for  June.  1906,  de- 
livery. These  locomotives  will  weigh  179,000  lbs.,  with  158,000 
lbs.  on  drivers:  cylinders,  21  in.  x  28  in.;  diameter  of  driving  wheel», 
57  in.;  straight  boiler,  with  a  working  steam  pressure  of  180  llxt; 
heating  surface,  2,550  sq.  ft.  The  tender  will  have  a  tank  capacity 
of  7,000  gallons  of  water  and  a  coal  capacity  of  14  tons.  The  special 
equipment  includes:  Westinghouse  air-brakes,  Gollmar  bell  ringer% 
Climax  couplers  and  Leach  sanding  devices.  The  above  company 
has  also  purchased  six  eight-wheel  locomotives  from  the  Northern 
Pacific  with  cylinders  17  in.  x  24  in. 

The  Chicago,  Rock  Island  d  Pacific,  as  reported  in  our  issae 
of  November  24,  has  ordered  50  simple  consolidation  locomotive* 
from  the  Baldwin  Works.  These  engines  will  weigh  201,000  lbs., 
with  180,000  lbs.  on  drivers;  cylinders,  23  in.  x  30  in.;  diameter 
of  drivers,  63  in.;  wagon  top  boiler,  with  a  working  steam  pres- 
sure of  185  lbs.;  total  heating  surface,  2,923  sq.  ft.;  340  charcoal 
iron  tubes,  2  in.  in  diameter  x  15  ft.  6  in.  long;  firebox,  107  in. 
X  67%  in.;  grate  area,  50  sq.  ft.  The  tender  will  have  a  capacity 
of  7,000  gallons  of  water  and  15  tons  of  coal.  The  special  equip- 
ment includes:  Walschaert  valve  motion,  Richardson  balanced 
slide  valves,  Gollmar  bell  ringers,  Keasby  &  Mattison  boiler  lagging, 
Vanderbilt  brake-beams,  Major  couplers,  Hancock  injectors,  Magnus 
journal  bearings,  U.  S.  piston  and  valve  packings,  Hancock  safety 
valve,  Leach  sanding  devices,  Nathan  bull's-eye  sight-feed  lubrica- 
tors. Railway  Steel  Spring  Co.'s  springs,  Ashcroft  steam  gages.  Stand- 
ard solid  rolled  truck  and  tender  wheels,  and  cast-steel  wheel  centers. 

The  Atlantic  Coast  Line,  as  reported  in  our  issue  of  November 
17,  has  ordered  20  simple  ten-wheel  locomotives  from  the  Baldwin 
Works.  These  engines  will  weigh  155,000  lbs.,  with  115,000  lbs.  on 
drivers;  cylinders,  20  in.  x  26  in.;  diameter  of  drivers,  63  in.; 
straight  top  wide  firebox  boiler,  with  a  working  steam  pressure 
of  200  lbs.;  total  heating  surface,  2,675  sq.  ft.;  236  Shelby  steel 
tubes,  2  in.  in  diameter  x  14  ft.  5  in.  long;  firebox,  9614  in.  x  66 
in.;  grate  area,  44.1  sq.  ft.  The  tender  will  have  a  capacity  of  6,000 
gallons  of  water  and  11  tons  of  coal.  The  special  equipment  in- 
cludes: Westinghouse  friction  draft  gear,  Lobdell  chilled  cast-iron 
wheels.  I-beam  truck  bolsters,  Lindstrom  eccentrics,  Westinghouse 
air-brakes.  Keasbey  &  Mattison  sectional  magnesia  boiler  lagging. 
Diamond  special  brake-beams,  Perfecto  brake-shoes.  Tower  couplers, 
Dressel  headlights,  Hancock  injectors,  Damascus  bronze  journal 
bearings.  U.  S.  metallic  piston  and  valve  packings,  Star  safety 
valves,  Watters  sanding  devices,  new  Nathan  bull's-eye  No.  9  sight- 
feed  lubricators,  Atlantic  Coast  Line  standard  springs,  cast-steel 
wheel  centers,  Hancock  steam  valves,  Newton  fire  brick  and  Rich- 
ardson balanced  slide  valves. 


LOCOMOTIVE  BUILDING. 


CAR  BUILDING. 


The  Canadian  Northern,  it  is  reported,  has  ordered  40  locomo- 
tives. 

The  Illinois  Central  is  reported  to  be  in  the  market  for  a  num- 
ber of  locomotives. 

The  Minneapolis  d-  St.  Louis  has  ordered  eight  mogul  locomo- 
tives from  the  American  Locomotive  Co. 

The  Darien  &  Western  has  ordered  several  locomotives  from  the 
Baldwin  Works  for  December  delivery. 

The  Southern,  It  is  reported,  has  placed  an  additional  order 
for  locomotives  with  the  American  Locomotive  Co. 

The  Delaware,  Lackawanna  d  Western,  as  reported  in  our  issue 
of  November  17,  has  ordered  50  locomotives  from  the  American  Loco- 
motive Co. 

The  Duluth  d  Iron  Range  states  that  the  order  for  two  loco- 
motives from  the  American  Locomotive   Co.  reported  in  our  issue 


'  The  Chicago   City  Railway  is  reported  in  the  market  for  200 
cars. 

The  Southern,  it  is  reported,  is  figuring  on  about  8,500  freight 
cars. 

The  Eureka  d  Palisade  is  in  the  market  for  30  ore  cars  of 
30,000  lbs.  capacity. 

The  New  York  Central  d  Hudson  River  is  reported  to  be  in  the 
market  for  300   passenger  cars. 

The  Fort  Worth  &  Denver  City,  it  is  reported,  is  In  the  market 
for  additional  freight  equipment. 

The  Mobile  d  Ohio  has  ordered  1,000  box  cars  and  200  coal  cars 
from  the  American  Car  &  Foundry  Co. 

The  Canadian  Northern  has  ordered  1,000  box,  stock  and  bag- 
gage cars;  400  fiat  cars,  and  400  passenger  cars. 

The  Chicago,  Rock  Island  d  Pacific,  it  is  reported,  has  under 
consideration  the  purchase  of  additional  box  cars. 

The  Louisville  Railway  Company,  Louisville,  Ky.,  has  ordered 
thirty  32-ft.  closed  cars  from  the  St.  Louis  Car  Co. 

The  International  Railway  Company  (Electric),  Buffalo,  it  is 
reported,  has  just  ordered  100  new  street  cars  from  the  J.  G. 
Brill  Co. 
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The  Lake  Shore  d-  MiOiigan  Soiilhern,  as  reported  in  our  issue 
)f  November  17,  has  ordered  1,000  furniture  cars  from  the  American 
3aT  &  Foundry  Co. 

The  St.  Louis.  Rocky  Mountain  A  Pacific,  it  is  reported,  will 
shortly  be  in  the  market  for  upwards  of  1,000  coal  cars.  Henry 
Koehler,  Jr.,  St.  Louis,  Mo.,  is  President. 

The  lllirwis  Central,  as  reported  in  our  issue  of  November  24, 
las  ordered  1,500  box  and  refrigerator  cars  from  the  American  Car 
it  Foundry  Co.,  and  500  box  cars  from  Haskell  &  Barker. 

The  New  Orleans  Railway  d-  Light  Company  has  ordered  30 
standard  semi-convertible  vestibule  type  cars  from  the  St.  Louis 
:;ar  Co.  These  cars  will  be  mounted  on  the  St.  Louis  Car  Co.'s 
rucks. 

The  Chicago  &  Eastern  Illinois  has  ordered  2,000  coal  cars  of 
L00,000  lbs.  capacity,  1,250  National  dump  cars  of  100,000  lbs.  ca- 
pacity from  the  American  Car  &  Foundry  Co.,  and  25  cabooses  from 
:he  Mt.  Vernon  Car  Manufacturing  Co. 

The  Atlantic  <f  Birmingham  Construction  Company,  Waycross. 
5a.,  has  ordered  1.100  box  cars  and  300  flat  cars  from  the  Atlantic 
^r  &  Manufacturing  Co..  and  16  passenger  coaches  and  six  com- 
)ination  baggage,  mail  and  express  cars  from  the  American  Car  & 
?'oundry  Co. 

The  St.  Louis  d  San  Francisco  has  ordered  1,000  coal  cars  of 
.00,000  lbs.  capacity,  1,700  box  cars  of  60,000  lbs.  capacity,  and  300 
urniture  cars  of  60,000  lbs.  capacity  from  the  American  Car  & 
foundry  Co.  The  furniture  cars  will  be  40  ft.  long  x  9  ft.  wide  x 
.0  ft.  9  in.  high. 

The  Delauare.  Lackawanna  d  Western,  as  reported  in  our  issue 
pf  November  24,  has  ordered  two  passenger  cars,  11  express  cars, 
.8  milk  cars,  500  steel  hopper  bottom  coal  cars  and  500  steel  gon- 
lola  cars  from  Barney  &  Smith,  and  15  passenger  cars  and  three 
lombination  cars  from  the  American  Car  &  Foundry  Co. 

The  0.  F.  Jordan  Company.  Chicago,  has  ordered  five  flat  cars 
if  60,000  lbs.  capacity  from  F.  M.  Hicks  &  Co.  These  cars  will  be 
6  ft.  long  over  all.  7  ft.  wide  and  4  ft.  2V2  in.  high;  inside  meas- 
[rements.  The  special  equipment  will  include:  Westinghouse  air- 
)rakes.  National  or  Tower  couplers,  Hinson  draft  rigging  and  Dia- 
lond  arch-bar  trucks. 

The  Elgin,  Joliet  d  Eastern,  as  reported  in  our  issue  of  Novem- 
er  17,  has  ordered  500  gondola  cars  of  100,000  lbs.  capacity  from 
he  Western  Steel  Car  &  Foundry  Co.  These  cars  will  weigh  about 
:7,000  lbs.,  and  will  measure  35  ft.  long  x  8  ft.  6  in.  wide  x  8  ft. 
:  in.  high.  The  special  equipment  will  include:  Simplex  bolsters 
.nd  brake-beams,  Westinghouse  air-brakes,  Harrigan  brasses.  Janney 
ouplers.  Miner  draft  rigging,  Ryan  dust  guards  and  Griffin  wheels. 

The  Cleveland,  Cincinnati.  Chicago  d  St.  Louis  has  ordered  400 
oke  cars  of  80,000  lbs.  capacity  from  the  American  Car  &  Foundry 
;o.  These  cars  will  be  40  ft.  long  by  8  ft.  8  in.  wide  by  8  ft.  high, 
11  inside  measurements.  The  special  equipment  will  include  Amer- 
cal  Steel  Foundries  bolsters.  Westinghouse  air-brakes.  Hewitt  Mfg. 
;o."c  brasses.  Miner  draft  rigging.  C.  C.  C.  &  St.  L.  standard  paint; 
lailway  Steel  Spring  Co.'s  springs.  Diamond  and  C,  C,  C.  &  St.  L. 
rucks,  and  American  Car  &  Foundry  Co.'s  wheels. 

The  Minneapolis  &  St.  Louis  has  ordered  two  cafe  cars  and  is 
eported  as  having  ordered  one  ofBce  car  .from  the  St.  Louis 
;ar  Co.  It  has  also  ordered  six  day  coaches  from  the 
imerican  Car  &  Foundry  Co.  for  May,  1906,  delivery.  These 
ars  will  be  62  ft.  6  in.  long  x  9  ft.  8  in.  wide  over  sills  and  6  ft. 
in.  high  between  sills  and  plate.  The  special  equipment  includes: 
jlmplex  brake-beams,  Fulton  brasses.  Tower  couplers,  Hartshorn 
urtain  fixtures,  Pantasote  curtain  material,  Pullman  standard  door 
astenings  and  Railway  Steel  Spring  Co.'s  springs. 

The  Duluth.  Missabe  d  Xorthern.  as  reported  in  our  issue  of 
November  24,  has  ordered  260  steel  ore  cars  of  100,000  lbs.  capacity 
rom  the  Standard  Steel  Car  Co.  for  May,  1906,  delivery.  These 
ars  will  weigh  32,000  lbs.,  and  will  be  24  ft.  long  over  all,  8  ft.  6  in. 
Fide  and  9  ft.  high,  inside  measurements.  The  special  equipment 
Fill  include:  Carnegie  axles.  Simplex  bolsters,  pressed  steel  brake- 
leams.  Streeter  brake-shoes,  Westinghouse  air-brakes,  Duluth  Brass 
Vorks  brasses,  Westinghouse  friction  draft  rigging,  Franklin  asbes- 
os  dust  guards,  McCord  journal  boxes,  Illinois  Steel  Co.'s  graphite 
laint.  Railway  Steel  Spring  Co.'s  springs.  Barber  trucks  and  Griffin 
Fheels. 

The  Lehigh  Valley,  as  reported  in  our  issue  of  November  17, 
las  ordered  1,000  steel  gondola  cars  and  1,500  box  cars  from  the 
Standard  Steel  Car  Co.,  and  500  box  cars  from  the  American  Car 
:  Foundry  Co.  The  gondolas  will  be  of  100,000  lbs.  capacity  and 
Fill  be  40  ft.  long  x  9  ft.  4  in.  wide  x  4  ft.  61^  in.  high  inside. 
:he  box  cars  will  be  of  80,000  lbs.  capacity  and  will  measure  36 
t.  long  X  8  ft.  6;^  in.  wide  x  8  ft.  1%  in.  high  inside.  The  special 
quipment    for  the   above   cars  includes:     Lehigh   Valley    standard 


arch-bar  trucks,  cast-steel  truck  bolsters,  Westinghouse  air-brakes. 
Miner  draft  rigging.  Railway  Steel  Spring  Co.'s  springs,  Symimgton 
journal  boxes  and  dust  guards.  Magnus  Metal  Co.'s  journal  bear- 
ings, Winslow's  improved  roofs  and  Security  doors  and  door  fast- 
enings. 


BRIDGE  BUILDING. 


Atlanta,  Ga. — Residents  are  agitating  the  question  of  replacing 
the  present  Bell  street  bridge  with  a  new  structure. 

Calgakt,  Alberta. — Work  will  be  commenced  at  once  by  the  gov- 
ernment on  a  bridge  over  Bow  Marsh  to  cost  $50,000.  W.  H.  Cashing 
can  give  information. 

CALUMET,  Mich. — The  Board  of  Commissioners  of  Iron  County 
has  authorized  the  building  of  a  bridge  over  Brule  river  on  the 
Crystal  Falls-Florence  road,  to  be  paid  for  jointly  by  Iron  and 
Florence  Counties. 

Carlisle,  Pa. — Bids  are  wanted  by  the  County  Commissioners 
December  22  for  building  a  bridge  over  Conodoguinet  creek. 

DoxoRA,  Pa. — A  contract  has  been  let  to  the  American  Bridge 
Co.  at  $250,000  for  building  a  toll  bridge  to  carry  two  tracks  for 
electric  cars  over  the  Monongahela  river  at  North  Charleroi.  The 
structure  must  be  completed  by  December  1  of  next  year. 

Georgetown.  Ont. — The  Grand  Trunk,  it  is  said,  will  build  a 
new  bridge  over  the  Credit  River  a  quarter  of  a  mile  long,  to  cost 
about  $200,000. 

Kansas  City.  Mo. — Plans  for  building  a  reinforced  concrete 
bridge  on  Gilham  road  are  under  consideration  by  the  Park  Com- 
missioners.    The  estimated  cost  of  the  structure  will  be  $40,000. 

Lexington,  Ky. — The  voters  have  authorized  the  issuance  of 
$27,000  in  bonds  for  building  a  viaduct.  T.  P.  O'Neill  is  City 
Engineer. 

Manitowoc.  Wis. — Bids  are  wanted  December  18  by  John  S. 
Unger,  City  Clerk,  for  building  a  steel  bridge  over  the  Manitowoc 
river  at  Tenth  street.  The  proposed  structure  is  to  be  378  ft.  between 
abutments  with  an  80-ft.  draw  and  21-ft.  roadway  with  7-ft.  side- 
walks. 

Milwaukee,  Wis. — Bids  are  wanted  by  the  Board  of  Public 
Works  December  15  for  building  a  section  of  the  superstructure 
of  the  Washington  avenue  viaduct.    C.  J.  Poetsch  is  Chairman. 

Muscatine,  Iowa. — Bids  will  be  asked  early  next  year  by  the 
Commissioners  of  Drury  and  Eliza  Townships  for  building  three 
iron  bridges.     Address  Joseph  Nussbaum,  Muscatine. 

Muscogee.  Fla. — Bids  are  wanted  January  10  by  A.  M.  McMillan, 
Clerk  of  the  Board  of  County  Commissioners,  Pensacola,  Fla.,  for 
building  a  steel  bridge  over  the  Perdido  river  near  this  place. 

New  York,  N.  Y. — President  Rhodes,  of  the  City  and  County  Con- 
tract Co.,  which  is  building  the  New  York.  Westchester  &  Boston, 
is  reported  as  saying  that  he  will  let  contracts  for  16  steel  bridges 
on  the  line  of  the  proposed  road  between  West  Farms  and  the  north- 
ern boundary  of  the  city  of  New  York. 

Portage,  Wis. — The  Pan-American  Bridge  Co.,  of  Newcastle, 
Ind.,  has  been  given  a  contract  at  about  $29,291  to  build  the  steel 
superstructure  of  the  bridge  over  the  Wisconsin  river  at  this  place. 
The  work  must  be  completed  by  May  10  of  next  year. 

The  proposed  steel  bridge  to  be  built  over  the  Wisconsin  river 
at  this  place  will  cost  between  $50,000  and  $52,000. 

Sai.em.  Mass. — Plans  are  being  made  for  building  an  iron  bridge, 
with  a  draw,  to  cost  $100,000.  Bids  may  be  asked  for  early  next 
month.     W.  A.  Bates  is  Chairman  of  the  County  Commissioners. 

Sioux  Falls.  S.  Dak. — Bids  are  wanted  by  C.  E.  Hill,  County 
Auditor.  Dec.  8,  for  building  all  the  bridges  that  may  be  needed  in 
Minnehaha  County  for  one  year. 

Toronto,  Ont. — The  City  Engineer  recommends  the  building  of 
a  swing  or  rolling  lift  bridge  over  the  western  channel  at  Queen's 
Wharf  to  cost  $200,000. 

Other  Structures. 

Cheyenne,  Wyo. — The  Union  Pacific,  it  is  said,  is  planning  to 
build  a  new  20-stall  roundhouse  here. 

Cumberland,  Md. — The  Baltimore  &  Ohio,  it  is  said,  will  put  up 
a  new  station,  with  sheds,  to  cost  $50,000. 

Gassaway,  W.  Va. — The  West  Virginia  Bridge  &  Construction 
Co.  is  putting  up  a  new  roundhouse,  machine  shops  and  other 
buildings  for  the  Coal  &  Coke  Railroad.  The  Mt.  Vernon  Bridge 
Co.  is  furnishing  the  structural  iron  for  the  roundhouse  and  the 
West  Virginia  Bridge  Co.  the  iron  for  the  machine  shop  building. 
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Jackson,  Texx. — The  Mobile  &  Ohio  has  bought  a  large  plot  of 
ground  in  this  city  as  a  site  for  new  yards  and  for  the  enlargement 
of  its  present  shops. 

Ottawa,  Oxt. — The  Grand  Trunk  Pacific,  it  is  said,  will  put  up 
a  combined  station  and  hotel  to  cost  about  $2,000,00U. 

Spokane,  Wash. — The  Oregon  Railroad  &  Navigation  Co.,  it  is 
said,  will  shortly  begin  work  on  a  new  passenger  station  on  the 
north  side  of  the  Spokane  river,  between  Howard  and  Washington 
streets,  to  cost  $50,000. 

Texas  City,  Tex.— The  Gulf,  Colorado  &  Santa  Fe,  it  is  said, 
will  build  a  large  refrigerating  plant  at  this  place,  which  is  opposite 
Galveston.  The  cost  of  the  proposed  improvements  will  be  about 
$500,000. 

Toledo,  Ohio.— The  Lake  Shore  &  Michigan  Southern  has  de- 
cided to  build  large  freight  house  and  a  union  passenger  station  to 
replace  the  present  structure.  Plans,  it  is  said,  have  been  com- 
pleted for  this  work;  also  for  a  new  roundhouse,  new  coal  docks 
and  a  new  transfer  station. 

Topeka,  Kax. — The  Atchison,  Topeka  &  Santa  Fe,  it  is  said,  is 
planning  to  build  a  large  annex  to  its  present  building  at  a  cost 
of  about  $40,000. 


RAILROAD  CONSTRUCTION. 


New  Incorporations,  Surveys,  Etc. 

Atchisox,  Topeka  &  Saxta  Fe. — See  Eastern  Oklahoma  below. 

BROOKVILLE  &  MaHONIXG    (PlTT.SBlB(i.    SlIAWlIlT   &   NOKTHERX). — 

This  company,  which  is  building  a  road  from  Hyde,  in  Elk  County. 
Pa.,  where  connection  will  be  made  with  the  Pittsburg,  Shawmut 
&  Northern,  southwest  for  a  distance  of  103  miles,  is  asking  bids 
December  10  for  building  about  21  miles  of  its  proposed  road. 
The  work  includes  the  excavation  of  about  500,000  cu.  yds.,  200,000 
cu.  yds.  of  borrowed  embankment,  20,000  cu.  yds.  of  bridge  and 
culvert  masonry,  and  700,000  lbs.  of  12-in.,  18-in.  and  24-in.  culvert 
pipe:  also  1,900  tons  of  steel  bridges  and  .viaducts.  W.  W.  Henshey 
is  Chief  Engineer,  Brookville,  Pa.     (July  7,  p.  7.) 

Dakiex  &  We.sterx. — An  officer  writes  that  this  road,  which  runs 
from  tidewater  at  Lower  Bluff  dock  (Darien),  in  Mcintosh  County, 
Ga.,  northwest  to  Weefannie.  in  Liberty  County,  a  distance  of  46 
miles,  has  now  under   construction  a  line   from   Weefannie  north- 


Darien    &    Western. 

west  to  Glenville,  15  miles.  The  Reidsville  &  Southeastern,  run- 
ning from  Glenville  north  to  Reidsville.  16  miles,  which  leases  the 
Collins  &  Reidsville,  seven  miles  long,  will  form  a  part  of  this 
company's  line,  giving  a  total  mileage  of  84  miles  main  line  and 
about  six  miles  of  branches.  Grading  between  Weefannie  and  Glen- 
ville is  nearly  completed  and  track  laying  is  now  in  progress.  It 
is  expected  to  have  the  line  in  operation  early  next  year.  The 
work  is  easy,  being  through  a  level  and  sandy  section.  There  will 
be  three  trestles  from  800  ft.  to  1.500  ft.  long.  The  maximum  curva- 
ture, from  Lodowici  to  Glenville.  is  3  deg.  The  company  has  docks 
at  Darien  (Lower  Bluff)  and  expects  to  increase  its  terminal  facili- 
ties as  traffic  demands. 

Caliiorxia  Ixlaxb  EitPiRE. — A  number  of  St.  Louis  capitalists 
have  organized  this  company  to  build  a  railroad  from  Boise  City, 


Idaho,  into  California,  with  branches  touching  the  principal  min- 
eral, agricultural  and  grain  belts  of  Washington  and  Oregon,  with  a 
terminus  at  Sausalito  and  ferry  connection  thence  to  San  Francisco. 
The  St.  Louis  Trust  Co.  is  said  to  be  interested. 

Caxadiax  Northern'. — This  company  has  completed  track  laying 
as  far  as  Edmonton,  and  the  main  line  now  extends  from  Port 
Arthur.  Ont.,  on  l.,ake  Superior,  west  to  Edmonton,  Alberta,  1,245 
miles. 

Chicaco.  BuKi.iXGTo.v  &  Qlixcy. — This  company,  it  is  said,  is  se- 
curing rights  of  way  for  building  its  proposed  line  from  Sterling,  111., 
northwest  to  Savanna,  a  distance  of  about  35  miles. 

Chicago.  Rock  Island  &  Pacific. — Vice-President  Mudge  is  re- 
ported as  saying  that  the  company's  Colorado  line  is  to  be  double 
tracked  for  about  291  miles  from  McFarland,  Kan.,  northwest  to 
Belleville.  105  miles,  and  from  Goodland,  Kan.,  west  to  Colorado 
Springs,  Colo.,  186  miles.  This  work  will  complete  the  laying  of 
heavy  rails  (85  lbs.)  on  the  Colorado  division. 

CixcixxATi  Belt  (Electric). — Incorporation  papers  have  been 
filed  by  a  company  under  this  name,  to  build  a  railroad  from  Brigh- 
ton and  Winton  place  east  through  the  suburbs  of  Cincinnati  and 
terminating  at  Redbank.  The  proposed  road  is  to  be  a  belt  line 
connecting  several  steam  and  electric  roads  which  it  will  intersect. 
The  incorporators  include:  .1.  G.  Jacobs.  J.  W.  Peurrung.  O.  C. 
Evans,  K.  F.  Beckhardt  and  V.  Q.  Price.  The  road  was  originally 
planned  by  Peter  Eichels  and  others,  of  Redbank. 

CixcixXATi,  New  Orleans  &  Texas  Pacific  (  Queex  &  Cres- 
cext). — Announcement  has  been  made  by  General  Manager  W.  A. 
Garrett  that  this  company  proposes  to  double  track  its  road  from 
Oakdale.  Tenn.,  north  to  Somerset,  Ky.,  a  distance  of  about  93 
miles.  This  is  on  the  mountain  section.  About  one-third  of  this 
work  will  be  carried  out  during  next  year,  after  which  the  re- 
mainder will  be  double-tracked  as  soon  as  practicable.  A  contract 
has  been  given  to  W.  J.  Oliver  &  Co.,  of  Knoxville.  for  building 
12  miles  from  Pine  Knot  north  to  Flat  Rock.  An  additional  con- 
tract will  be  let  shortly  to  build  the  balance  of  the  first  30  miles. 
The  cost  of  the  entire  work  from  Oakdale  to  Somerset  will  be 
about  $1,000,000. 

Cook  County  &  Southern. — Incorporation  has  been  granted  a 
company  under  this  name,  in  Illinois,  with  a  capital  of  $50,000,  to  ■ 
build  a  railroad  from  Franklin  Park  south  to  C^ry,  in  Cook  county. 
The  office  of  the  company  will  be  at  Chicago.  The  incorporators  in- 
clude; James  S.  Hopkins.  Royal  Wright  and  E.  M.  McKinney,  all 
of  Chicago;  John  M.  Peffers  of  Aurora,  and  George  W.  Child  of 
Hinsdale,  111. 

Crestox  &  Western. — Articles  of  incorporation  have  been  filed 
by  this  company  in  Iowa,  with  a  capital  of  $250,000,  to  build  a 
railroad  from  a  point  on  the  Chicago  Great  Western  near  Carroll. 
Iowa,  south  to  Creston.  a  distance  of  about  80  miles.  The  officers 
are:  T.  Dufer,  President,  of  Des  Moines;  Thomas  A.  Way  and 
Irving  W.  Keerl.  Vice-President  and  Treasurer,  of  Mason  City,  and 
E.  E.  Sampson,  Treasurer,  of  Des  Moines. 

Des  Moines.  Wintersilt  &  Creston  (Electric). — This  company 
has  just  been  organized  in  Iowa  to  build  an  electric  railroad  from 
a  connection  with  the  Des  Moines  City  Railway  Co.  and  the  inter- 
urban  railway  lines  at  Valley  Junction  southwest  via  Winterset 
ana  Macksburg  to  Creston,   Iowa,   44  miles.     The  officers  are:     W. 

D.  Skinner,  President,  and  Milo  Ward,  Secretary,  both  of  Des  Moines; 
S.  S.  Alexander,  of  Winterset,  Treasurer;  A.  E.  Park,  General  Man- 
ager, and  N.  E.  Coffin,  General  Counsel,  both  of  Des  Moines.  (See 
Construction  Record.) 

Eastern  Oklahoma  (A.,  T.  &  S.  F.). — This  company  has  filed 
an  amendment  to  its  charter  in  Oklahoma,  providing  for  the  build- 
ing of  a  railroad  from  Pauls  Valley,  Ind.  T.,  southeast  for  a  distance 
of  20  miles  to  Sulphur  Springs.  The  company,  which  is  capitalized 
at  $10,000,000,  has  among  its  directors  Charles  Steele,  of  New  York: 

E.  P.  Ripley,  W.  B.  Jansen,  of  Chicago;  F.  H.  Greer,  H.  E.  Asp,  U. 
C.  Guss  and  W.  H.  Merten,  of  Guthrie. 

Grand  Trunk. — Plans,  it  is  said,  have  been  completed  by  this 
company  for  elevating  its  tracks  in  London,  Ont.,  at  a  cost  of 
about  $1,000,000. 

Gre.\t  NoBTHiaiN. — This  company,  it  is  said,  will  build  an  ex- 
tension from  Armington  to  Billings.  Mont.,  a  distance  of  200  miles, 
connecting  Billings  with  Great  Falls  and  forming  a  link  between  the 
Northern  Pacific  and  the  Burlington  on  the  south  and  the  Great 
Northern  on  the  north. 

JoLiET  &  Southern  Tr.actiox'. — Incorporation  has  been  granted 
to  this  company  in  Illinois,  with  a  capital  of  $10,000.  to  build  a  rail- 
road from  Joliet,  Will  County.  III.,  southwest  through  Will,  Grundy 
and  Livingston  Counties  to  a  point  in  Dwight  County.  The  office 
of  the  company  will  be  at  Joliet.  The  first  board  of  directors  in- 
cludes: H.  A.  Fisher.  F.  E.  Fisher.  L.  D.  Fisher.  F.  E.  Stoddard  and 
J.  A.  Jarvis,  all  of  Joliet. 
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Kansas  City  Southebn. — An  officer  writes  that  a  contract  has 
been  let  to  W.  O.  Wilbourne,  of  Edgerly,  La.,  for  building  the  line 
from  Lockport  Junction,  on  the  Lake  Charles  branch,  southwest 
to  Union  Sulphur  Mine,  a  distance  of  about  six  miles.  Grading  has 
not  yet  been  commenced.  The  maximum  grades  will  be  1-2  per 
cent,  and  maximum  curvature  7.3  deg.     (November  10,  p.  149.) 

Kentxjcky  Ro.vds  (Electric). — Application  has  been  made  to  the 
Montgomery  Fiscal  Court  by  John  T.  Collins,  W.  A.  Thomason,  of 
North  Middletown,  and  others  to  build  an  electric  railroad  from 
Paris,  Ky.,  to  Mt.  Sterling,  30  miles.  Work  is  to  be  commenced  at 
once,  it  is  said. 

Klondike  Mines  Raileoad. — This  company,  which  was  granted 
a  charter  in  1S99  to  build  a  railroad  from  Dawson  to  Stewart  river 
crossing.  S4  miles,  built  five  miles  and  graded  10  additional  miles, 
but  was  unable  to  continue  the  work  for  lack  of  funds;  but  it  is 
said  that  the  project  is  now  revived.  T.  W.  O'Brien,  of  Dawson 
City,  is  negotiating  to  secure  the  necessary  financial  backing  to 
complete  the  road. 

Louisiana  East  &  West. — A  contract  is  reported  let  by  this 
company  to  J.  W.  Dickinson  for  grading  the  first  10  miles  of  its 
proposed  extension  from  its  northern  terminus  at  Bunkie,  La. 
(October  20,  p.  127.) 

Manila  &  Southwestern. — An  officer  writes  that  grading  work 
is  now  under  way  by  D.  A.  Smith  &  Sons,  of  Manila,  Ark.,  tor  a 
distance  of  65  miles.  The  line  is  from  Wynne,  Cross  County.  Ark.. 
northeast  to  Manila.  Mississippi  County.  The  proposed  road  will 
run  through  a  level  and  heavily  timbered  district.  About  two  miles 
of  trestle  will  be  required  at  the  St.  Francis  river,  also  a  draw- 
bridge. R.  L.  Wiliford.  of  Manila,  is  President,  and  William  Kerr 
is  Chief  Engineer,  Jonesboro,  Ark.     (November  3,  p.  143.) 

Mabion,  Matthews  &  Muncie  (Electric.) — Articles  of  incor- 
poration have  been  filed  by  a  company  under  this  name  in  Indi- 
anapolis to  build  an  electric  railroad  from  Marion  southeast  to 
Matthews.  Ind.,  16  miles,  and  from  the  latter  place  to  Muncie,  Ind., 
an  additional  16  miles.  Such  a  road  would  parallel  the  Chicago, 
Indiana  &  Eastern  from  Matthews  to  Muncie.  The  incorporation 
includes:  Samuel  Ecker,  Jr.,  of  Matthews,  and  George  G.  King, 
William  W.  Adams,  W.  T.  Nelson  and  W.  S.  Whitney. 

Missouri.  Kansas  &  Texas. — Surveys,  it  is  said,  are  being  made 
by  this  company  .for  building  an  extension  from  Mineral,  Kan.,  to 
Pittsburg,  connecting  at  Mineral  with  the  Parsons- Joplin  branch. 
The  extension  will  give  the  M.,  K.  &  T.  connection  with  the  coal 
fields  around  Pittsburg  and  an  entrance  into  the  city. 

Morehead  &  North  Fork. — Incorporation  has  been  granted  to  a 
company  under  this  name  in  New  Jersey  with  a  capital  of  1500,000 
to  build  a  railroad  in  Kentucky.  The  incorporators  include:  William 
McCormick,  of  Philadelphia;  John  W.  Wrigley,  of  Clearfield,  Pa., 
and  Lewis  Starr,  of  Woodbury,  N.  J. 

New  York,  Susquehanna  &  Western  (Erie). — A  contract  has 
been  given  to  Lesher  &  Wagner,  of  Jersey  City,  to  build  an  exten- 
sion of  the  Edgewater  &  Fort  Lee  branch.  It  runs  from  the  western 
portal  of  the  Bergen  Hill  tunnel  north  for  a  distance  of  one  mile. 
A  contract  for  a  further  extension  of  two  miles  will  be  let  next 
spring. 

Northern  Pacific. — This  company  is  to  build  a  new  short  line 
from  Washburn,  Wis.,  to  connect  with  the  main  line  at  Omaha  Junc- 
tion, about  nine  miles  from  Washburn.  The  company  already  has 
a  line  to  that  city,  having  bought  the  old  "Battle  Axe"  road  some 
years  ago;  but  the  grades  are  so  steep  that  this  line  is  to  be  built 
over  a  more  favorable  route. 

Oklahoma  City.  Lexington  &  SnJHUR  Springs  (Electric.)  — 
This  company,  it  is  said,  proposes  to  build  an  electric  railroad  from 
Davis,  Ind.  Ter..  northward,  crossing  the  South  Canadian  river  at 
Redbank  Crossing,  five  miles  south  of  Lexington,  thence  north 
through  Lexington  to  Oklahoma  City,  Ind.  Ter.,  about  80  miles.  A 
contract  is  reported  let  to  the  Lovejoy  Construction  Co.  for  building 
the  first  11  miles,  to  be  completed  during  the  present  year.  Chief 
Engineer  Guy  McGuire  is  quoted  as  saying  that  work  will  be  under 
way  next  month  on  the  entire  line.  The  work  includes  the  building 
of  a  steel  bridge  over  the  South  Canadian  river  about  3,000  ft.  (See 
Oklahoma  Interurban,  July  7,  p.  7.) 

Oregon  Roads. — The  City  Council  of  Portland,  Ore.,  is  consid- 
ering an  application  for  a  franchise  by  a  company  which  proposes 
to  build  an  electric  railroad  from  Portland  south  through  the  Wil- 
lamette valley  and  to  the  Coos  Bay  region. 

A  project  is  under  way  to  build  a  railroad  from  Portland  north- 
west via  Nehalem  to  Tillamook,  on  the  coast,  about  80  miles.  This 
project,  which  has  been  talked  of  for  several  months,  is  awaiting 
financial  backing.  It  is  said  that  new  interests  have  now  taken 
hold  of  it  and  that  grading  on  the  proposed  route  will  be  begun 
soon. 

Pennsylvania  Lines. — The  Pennsylvania,  it  is  said,  is  planning 


to  double  track  the  Cleveland  &  Pittsburg  from  Martins  Ferry  to 
Bellaire,  seven  miles. 

Port  Angeles  &  Olyhpia. — A  charter  has  been  granted  a  com- 
pany under  this  name  in  Washington  with  a  capital  of  $4,000,000  to 
build  a  railroad  from  Victoria,  B.  C,  to  the  northwest  corner  of 
Vancouver  Island,  a  distance  of  about  270  miles.  Connection  is  to 
be  made  on  the  south  end  with  the  American  shore  at  Port  Angeles 
by  ferry.  Lester  Turner,  Jacob  Furth,  W.  D.  Hopkins,  A.  A.  Arthur, 
all  of  New  York,  and  M.  J.  Carrigan,  of  Port  Angeles,  are  interested. 

San  Pedro,  Los  Angeles  &  Salt  Lake. — A  contract  has  been 
given  by  this  company  to  the  Utah  Construction  lo.  for  building  3 
or  4  miles  of  tracks  to  the  smelters  at  Garfield,  Utah. 

Yellowstone  P.\rk  Railroad. — Incorporation  has  been  granted 
to  a  company  in  Montana  with  a  capital  of  $3,000,000  to  build  a  rail- 
road from  Bridger,  Mont.,  on  the  Northern  Pacific,  southwest  to 
Cooke,  in  the  northwest  corner  of  the  National  Park.  Frank  A.  Hall 
is  President  of  the  company.  This  project  has  no  connection  with 
the  company  incorporated  under  the  same  name  by  Union  Pacific 
interests. 
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Chicago,  Milwaukee  &  St.  Paul. — At  a  special  meeting  of  the 
directors  held  in  New  York  City  on  Tuesday,  an  extension  from 
Evarts,  South  Dakota,  the  farthest  western  point  reached  by 
the  St.  Paul,  to  the  Pacific  coast  at  Tacoma  and  Seattle  was 
authorized.  The  route  will  probably  be  substantially  that  re- 
ported last  week  in  the  Railroad  Construction  columns  of  the 
Railroad  Gazette — from  Evarts  to  Butte,  Montana,  thence 
through  the  Clearwater  country  to  Lewiston,  Idaho,  and  across 
the  southeastern  corner  of  the  state  of  Washington  to  Wallula 
on  the  Columbia  river  just  south  of  Pasco.  Wallula  is  to  he  the 
eastern  terminus  of  the  recently  incorporated  Pacific  Railroad, 
whose  President  is  the  late  General  Manager  of  the  St.  Paul. 
The  air-line  distance  from  Evarts  to  Puget  Sound  is  something 
over  1,000  miles;  the  new  line  should  be  from  1,200  to  1,400 
miles  long.  There  is  $25,000,000  C.  M.  &  St.  P.  common  stock, 
authorized  on  October  4,  1902,  unissued. 

Intercolonial. — The  gross  earnings  of  this  company  for  the  three 
months  ended  September  30  were  $1,995,630  and  the  operating 
expenses  were  $2,072,447.  In  the  month  of  September,  however, 
the  earnings  were  greater  than  the  operating  expenses,  the  fig- 
ures being  $686,271  and  $661,612  respectively. 

Northern  Pacific. — The  report  tor  the  year  ended  June  30,  1905, 
shows  that  the  average  mileage  operated  during  the  year  was 
5,315,  an  increase  of  103  miles.  The  gross  earnings  were  $50,- 
722,886.  an  increase  of  $4,198,311,  the  average  per  mile  being 
$9,543,  an  increase  of  $702.  The  operating  ratio  was  53  per 
cent.,  an  increase  of  1  per  cent.,  the  operating  expenses  being 
$26,808,759,  an  increase  of  $2,574,216.  The  surplus  after  divi- 
dends was  $6,276,242,  an  increase  of  $1,896,920,  making  the  total 
balance  to  the  credit  of  profit  and  loss  $14,381,219. 

Panama. — The  New  York  Stock  Exchange  has  listed  $607,000  addi- 
tional first-mortgage  iVz  per  cent,  bonds,  making  the  total 
amount  listed  $2,879,000. 

Philadelphi.\  CoirpANY. — It  is  reported  that  a  new  holding  company 
will  be  formed  to  purchase  control  of  this  company  by  exchang- 
ing $37.50  in  collateral  trust  bonds  secured  on  the  Philadelphia 
Co.  and  $20  in  common  stock  of  the  new  company  for  each 
$50  share  of  the  $28,953,029  common  stock  of  the  Philadelphia 
Co.  The  Philadelphia  Co.  owns  365  miles  of  street  railways 
in  Allegheny  County.  Pa.;  it  also  controls  the  greater  part  of 
the  natural  gas  in  that  county  and  owns  many  oil  wells  in  that 
region.  It  is  stated  that  the  United  Railways  Investment  Co., 
of  San  Francisco,  which  owns  stock  of  the  United  Railroads 
of  San  Francisco,  is  behind  the  new  company.  Ladenburg,  Thal- 
mann  &  Co.,  of  New  York,  are  interested  in  the  United  Rail- 
ways Investment  Co.,  which  has  a  capital  stock  of  $25,000,000 
outstanding. 

St.  Louis  &  San  Francisco. — In  the  quarter  ended  September  30, 
the  gross  earnings  of  this  company  were  $10,251,659  and  the 
net  earnings  $3,717,876.     The  surplus  after  charges  was  $530,637. 

Southern  Indiana. — During  the  year  ended  June  30,  there  were  197 
miles  of  road  operated,  an  increase  of  31  miles.  The  gross  earn- 
ings were  $1,380,955,  an  increase  of  $87,374.  The  operating  ex- 
penses were  $798,273,  an  increase  of  $59,455,  leaving  net  earn- 
ings of  $582,682,  an  increase  of  $27,919.  The  surplus  after 
charges  was  $206,118. 

Western  Maryland. — The  New  York  Stock  Exchange  has  listed  $10,- 
000,000  general  lien  and  convertible  4  per  cent,  bonds.  $15,685,400 
capital  stock  and  an' additional  $1,270,000  first-mortgage  4  per 
cent,  bonds,  making  the  total  amount  of  the  latter  bonds  out- 
standing $33,194,000.  Of  these  bonds.  $900,000  were  used  to  pay 
for  the  extension  from  Cherry  Run  to  Cumberland. 
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According  to  a  western  reporter,  Traffic  Director  J.  C.  Stubbs, 
of  the  Union  and  Southern  Pacific  lines,  travels  65,000  miles  a  year. 

The  Government  has  begun  a  suit  in  the  Federal  Court  at  Port- 
land, Ore.,  against  the  Southern  Pacific  for  violation  of  the  Safety 
Appliance  Act. 

The  Pennsylvania  has  created  the  ofiice  of  Statistician  of  the 
Freight  Department.  The  duties  of  the  office  will  be  to  collect 
and  compile  industrial  and  commercial  statistics  and  to  handle 
subjects  relating  to  the  development  of  freight  traffic. 

During  the  month  of  November  the  eastbound  traffic  through 
the  Soo  canals  amounted  to  4,074,030  tons,  and  the  westbound 
traffic  was  932,513  tons.  The  number  of  vessels  passing  through 
the  canal  was  2,357,  their  total  registered  tonnage  being  $4,208,325. 

The  transcontinental  railroads  in  conjunction  with  other  lines 
east  of  Chicago,  and  with  Atlantic  steamship  lines,  have  made  a 
rate  on  oranges  of  $1  per  100  lbs.  from  California  points  to  London 
and  other  European  cities,  which  is  25  cents  less  than  the  rate  to 
New  York. 

The  Southern  Pacitic  has  finally  resumed  full  passenger  train 
service  between  Houston,  Tex.,  and  New  Orleans,  after  the  sus- 
pensions due  to  the  yellow  fever;  the  new  time  table  went  into 
effect  November  21.  There  are  still  two  or  three  points  at  which 
quarantines  are  continued. 

According  to  a  Washington  (D.  C.)  newspaper  the  Pennsylvania 
road  has  ordered  20,000  honeysuckle  vines,  which  are  to  be  planted 
on  the  sides  of  the  embankment  on  which  is  being  built  the  com- 
pany's new  line  from  near  the  capitol  westward  to  the  Potomac 
river.     This  line  runs  through  a  public  park. 

The  new  or  amended  suit  of  the  Government  against  the  Termi- 
nal Railroad  Association  of  St.  Louis,  asking  the  dissolution  of  the 
Association  because  of  its  maintenance  of  a  monopoly  in  the  use  of 
the  two  bridges  across  the  Mississippi  river,  was  filed  in  the  Circuit 
Court  at  St.  Louis,  November  29. 

It  is  announced  in  Wheeling,  W.  Va.,  that  the  Baltimore  &  Ohio 
has  abrogated  its  order  forbidding  the  use  of  B.  &  O.  cars  for  ship- 
ments going  to  foreign  roads;  though  in  the  case  of  box  cars  ship- 
pers are  asked  to  notify  the  agent  in  advance  so  that  he  can  secure 
foreign  cars  for  shipments  going  to  foi'eign  points. 

The  Grand  Trunk  Pacific  has  secured  extensive  coal  fields  near 
the  Pacific  Coast,  and  has  lately  paid  the  first  installment  of  $5,000,- 
000  for  the  Cassiar  fields.  These  are  60  miles  east  of  Laurier,  the 
Pacific  terminus  of  the  road.  It  is  said  that  the  property  includes 
42  square  miles  of  coal  lands  containing  coal  of  high  quality. 

The  Chicago  Record-Herald  says  that  the  Atchison,  Topeka  & 
Santa  Fe.  on  whose  line  occurred  the  disastrous  wreck  of  October 
30  (Sheffield,  Mo.),  has  given  an  order  to  discontinue  the  use  of 
old  and  comparatively  weak  passenger  cars  in  the  front  ends  of 
trains,  and  has  ordered  55  new  smoking  cars  to  take  the  place  of 
these  old  ones. 

The  railroads  carrying  grain  from  points  in  Illinois  to  the 
Ohio  river  have  announced  an  increase  of  two  cents  per  100  lbs. 
to  Louisville  and  to  Cincinnati.  This  is  the  result  of  the  confer- 
ences over  the  complaints  of  shippers  that  the  rates  to  the  cities 
named  were  too  low  as  compared  with  those  on  grain  which  goes 
through  Cairo  and  other  points  west  of  Louisville. 

At  Pittsburg  last  week  Judge  Buffington,  in  the  United  States 
District  Court,  granted  writs  of  alternative  mandamus  on  officers  of 
the  Pennsylvania  Railroad  to  compel  a  fair  distribution  of  cars  to 
coal  shippers.  The  Hillside  Coal  &  Coke  Company  had  charged  that 
the  railroad  company  furnished  it  only  a  small  portion  of  the  cars 
needed  and  had  shown  favoritism  to  other  shippers. 

Pres.s  despatches  from  Chicago  say  that  the  Chicago,  Milwaukee 
&  St.  Paul  has  taken  contracts  to  carry  several  thousand  cars  of 
corn  from  the  Missouri  river  to  the  Atlantic  seaboard  at  rates  of 
30  cents  from  Omaha  to  Liverpool,  and  28.5  cents  from  Kansas 
City  to  Liverpool.  The  report  says  that  these  through  rates  are  3 
cents  less  than  those  prevailing  from  Missouri  river  points  to  Liver- 
pool by  way  of  the  Gulf  of  Mexico. 

A  Pittsburg  paper  reports  that  there  is  extensive  lamentation 
in  the  City  Hall  of  that  city  because  of  a  notice  received  by  the 
Mayor  from   Mr.   Pitcairn,   of  the   Pennsylvania,   that  the   fountain 


from  which  have  issued  railroad  passes  for  city  officials  and  their 
friends  has  been  frozen  up.  So  many  passes  have  been  issued  that 
"the  free  passengers  have  crowded  out  those  who  had  paid  their 
fare";  the  company  was  obliged  either  to  lengthen  its  trains  or 
cut  off  the  passes. 

"The  New  Line"  steamers  between  New  York  and  Fall  River,  the 
line  managed  by  Mr.  George  W.  Brady,  now  carries  passengers  from 
New  York  to  Fall  River  for  $1  (round  trip,  $1.50);  to  Providence, 
$1.15,  and  to  Boston,  $2.  The  boats  of  this  line  are  the  "Palatial 
steamers  Kennebec  and  Frank  Jones."  The  fare  by  the  Joy  Line 
to  Providence  is  $1,  and  to  Boston  $2.  The  regular  Fall  River 
Line  has  reduced  its  fare  to  $1.50  to  Fall  River  and  $2  to  Boston — 
the  latter  a  reduction  of  50  per  cent,  from  the  full  summer  rate. 

"A  Big  Conference  About  Signals"  is  the  title  given  by  a  Phila- 
delphia paper  to  an  item  about  a  meeting  of  officers  of  the  Penn- 
sylvania Railroad  which  was  held  in  that  city  last  week.  This 
means,  presumably,  the  conference  between  the  General  Manager 
and  the  superintendents  and  other  division  officers  whom  ue  has 
invited,  to  discuss  the  recommendations  made  in  the  elaborate  report 
on  signaling  of  Messrs.  A.  H.  Rudd  and  Frank  Rhea,  recently 
presented  to  the  General  Manager.  Messrs.  Rudd  and  Rhea  have 
made  an  exhaustive  study  of  the  whole  subject  of  railroad  signals, 
and.  it  is  said,  have  presented  numerous  I'adical  recommendations. 

On  December  2  the  Wabash  Railroad  put  in  eft'ect  throughout 
Its  main  lines  a  symbol  time-freight  system  for  insuring  the  prompt 
report  by  telegraph  to  the  chief  office  of  the  movements  of  all  cars 
of  time  freight.  General  Traffic  Manager  D.  O.  Ives  announces  that 
the  fast  freight  lines  running  over  th.^-  Wabash  are  to  be  consolidated. 
On  January  1  Mr.  Signer,  Manager  of  the  Lehigh  &  Wabash  Dis- 
patch at  Chicago,  will  be  made  Assistant  General  Freight  Agent  of 
the  Wabash,  with  office  at  St.  Louis,  and  will  have  charge  of  all 
of  the  Wabash  fast  freight  line  business.  The  Hoosac  Tunnel 
Line,  the  Lehigh  &  Wabash  and  the  Ontario  Dispatch  will  be  prac- 
tically abolished. 

Readers  who  have  been  annoyed  by  the  "delays  of  the  law" 
may  find  a  little  refreshment  in  a  news  item  from  Summit,  N.  J., 
where,  according  to  the  Xew  York  Times,  the  Mayor  has  cut  down 
the  poles  of  a  telephone  company  because  the  company  attempted 
to  do  business  in  the  city  without  first  obtaining  a  franchise;  where 
the  Common  Council  has  torn  down  the  bridges  of  the  Rahway  Val- 
ley Railway  Company  because  they  had  been  built  without  permis- 
sion; and  where  passengers,  displeased  at  the  action  of  the  Lacka- 
wanna Railroad  in  putting  up  a  barrier  between  the  eastbound  and 
the  westbound  stations,  made  a  "rush"  and  broke  down  a  door. 
This  was  to  facilitate  their  access  to  the  6.35  a.m.  train  for  New 
York. 

The  suit  of  the  Government  against  the  Atchison,  Topeka  & 
Santa  Fe  and  other  roads,  for  giving  rebates,  which  embraces  both 
the  Colorado  coal  cases,  wherein  Mr.  Paul  Morton  was  so  promi- 
nent, and  the  Kansas  salt  cases,  has  been  dismissed  by  Judge 
Phillips  in  the  District  Court  at  Kansas  City  for  want  of  juris- 
diction. Judge  Phillips  says  also  that  the  present  suit  would  have 
no  standing  whatever  except  for  the  Elkins  law,  passed  in  1903; 
but  the  suit  was  begun  in  1902,  and  therefore  cannot  enjoy  the 
benefit  of  the  Elkins  law.  He  says  that  the  question  should  be 
decided  by  the  United  States  Circuit  Courts  of  Kansas  and  Colo- 
rado; he  also  says  that  in  cases  of  this  kind  the  greatest  offender 
is  the  shipper;  but  in  spite  of  this  "the  Government,  instead  of 
going  directly  after  the  shipper  under  the  law,  seeks  alone  by  a 
contempt  proceeding  to  punish  the  railroad  company  which  has 
been  held  up  by  the  shipper.  The  Government  will  never  strike 
at  the  root  of  the  rebate  evil  until  it  goes  after  the  shipper  as  well 
as  the  railroads.  It  is  not  fair  play  and  a  square  deal  that  the 
railroads  should  first  be  held  up  by  the  shipper  and  then  punished 
by  the  Government  for  being  held  up  while  the  shipper  gets  the 
rake-off." 

Master  Car   Builders'  Association   Circular  of   Inquiry. 

The  standing  committee  on  brake-shoe  tests  calls  attention  to 
the  existence  of  specifications  governing  the  frictional  qualities  of 
brake-shoes.  At  a  meeting  of  the  committee,  held  at  Indianapolis 
October  10.  it  was  agreed  that  some  inquiry  should  be  made  to 
ascertain  the  quality  of  shoes  now  being  supplied  railroad  companies 
with  reference  to  these  specifications.  To  this  end  the  committee 
has  made  preparations  to  test  shoes  submitted  by  railroad  com- 
panies. Any  railroad  company  may  submit  any  number  of  shoes, 
but  in  case  duplicates  are  received  in  large  numbers  the  committee 
reserves   the   right   to  select  for   test   a  portion   only  of   the  whole 
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number.  If  the  number  is  not  large,  all  shoes  submitted  will  be 
tested.  Shoes  should  be  taken  from  service  and  should  be  about 
one-third  worn.  They  should  be  marked  as  follows:  Name  of  the 
manufacturer;  name  of  the  road;  whether  taken  from  freight  or 
passenger  service.  They  must  he  shipped  prepaid,  either  by  freight 
or  express,  to  M.  C.  B.  Association,  care  of  W.  F.  M.  Goss,  Purdue 
University]  Lafayette,  Indiana.  They  should  be  shipped  as  soon 
as  practicable,  and  in  no  case  should  shipment  be  delayed  beyond 
January  10.  Contributing  companies  will  be  under  no  expense  for 
testing  beyond  that  incident  to  the  shipment  of  the  shoes.  They 
will  receive  the  results  of  the  tests  in  the  report  of  the  committee. 

The    Recent    History  of    Federal    Control    of    Railroads    in    the 
United   States.* 

BY  W.    M.   ACWOKTH, 

(Co)itiitued  from  page  17U.) 

The  development  of  the  idea  of  community  of  interests  brings 
the  railroad  history  practically  down  to  our  own  day.  In  spite  of 
all  obstacles  and  temporary  checks,  there  can  be  no  doubt  that  the 
situation  to-day  is  immeasurably  better  than  it  was  eighteen  years 
ago.  Railroad  companies  have  become  on  the  whole  law-abiding 
bodies.  Complaints  of  rates,  extortionate  and  unreasonable  in  them- 
selves, are,  on  the  evidence  of  the  chairman  of  the  Interstate  Com- 
merce Commission,  "practically  obsolete."  Secret  rebates  are  now — 
so  I  have  been  personally  assured  by  men  who  speak  with  authority 
— no  longer  given,  though  undoubtedly  they  have  been  given  till 
very  recently.  Where  discriminations  exist,  between  localities  or 
between  different  classes  of  traffic,  they  are.  justified — or  at  least 
bona  fide  claimed  to  be  justified — by  the  attendant  circumstances. 
But  there  are  still  admittedly  abuses  in  need  of  reform.  In  certain 
trades,  more  especially  in  live  stock  and  perishable  freight,  the  spe- 
cial cars  required  are  furnished  not  by  the  railroad  companies  but 
by  private  persons,  and  some  of  the  railroad  companies  appear  to 
have  paid  a  quite  indefensible  amount  of  mileage  to  these  private 
firms,  so  as  to  induce  them  to  operate  their  cars  over  the  one  road 
only.  Another  abuse  w-hich  still  exists  is  in  connection  with  private 
sidings.  A  manufacturing  company,  with  a  mile  of  private  siding, 
registers  itself  as  a  railroad  company,  and  then  obtains  from  the 
railroad  company  with  which  its  siding  is  connected  possibly  20 
per  cent,  of  the  total  rates  for  all  the  traffic  passing  over  the  siding. 
Nominally  this  is  an  agreed  division  of  the  through  rates;  in  effect 
it  is  a  bribe  to  induce  the  manufacturing  company  not  to  consign 
by  a  rival  route.  A  friend  of  mine  at  the  head  of  a  great  manufac- 
turing concern  said  to  me  in  New  York  last  spring  that  competitors 
were  in  this  manner  getting  such  advantages  over  his  concern  that 
he  thought  he  would  be  obliged  to  get  a  charter  as  a  railroad  com- 
pany. "Don't  do  that,"  I  said,  "remedial  legislation  must  come  next 
session,  and  then  you  will  have  had  all  your  expenditure  for  noth- 
ing." "Oh,"  replied  my  friend,  "the  cost  would  be  infinitesimal;  we 
have  a  shunting  engine  already.  All  we  should  need  to  do  would 
be  to  paint  the  name  of  the  new  company  on  the  tender." 

But  these  are  small  matters.  If,  however,  on  the  whole  the 
abuses  of  American  railroad  ■management  are  less  than  they  ever 
have  been,  it  seems  strange  that  just  at  this  moment  the  situation 
should  have  become  acute.  The  cause,  however,  is  of  a  more  general 
nature.  The  American  public  have  been  startled  at  the  rapid  devel- 
opment of  the  consolidation  of  separate  properties — both  manufac- 
turing and  railroad  properties — into  single  aggregates  of  enormous 
size.  The  United  States  Steel  Corporation  has  a  capital  of  £200,- 
000,000.  The  Pennsylvania  Railroad,  with  an  annual  revenue  of 
£44,000,000.  can  treat  with  the  Government  of  the  great  State  of 
Pennsylvania  as  an  equal — a  superior — rather  than  as  a  subject.  One 
man,  Mr.  J.  J.  Hill,  President  of  the  Great  Northern  Railroad — a 
genius,  it  is  true,  and  a  most  wise  and  public-spirited  citizen — domi- 
nates the  economic  situation  of  the  entire  Northwest.  And  Anglo- 
Saxons  don't  take  kindly  to  despotism,  however  able  and  benevolent 
the  despot  American  public  opinion  doesn't  know  quite  what  is 
wrong,  but  is  pretty  sure  that  something  is  wrong,  and  that  some- 
thing— it  doesn't  know  what — ought  to  be  done  to  put  it  right. 
Railroads  are,  in  American  legal  phrase,  "public  service  corpora- 
tions." It  is  natural  therefore  to  begin  with  them  rather  than 
with  purely  private  concerns  like  the  steel  trust. 

To  this  general  cause  may  be  added  two  other  more  specific 
ones.  Railroad  rates  in  America  are  extraordinarily  low.  It  is  ad- 
mitted, as  a  general  proposition,  that  they  are  low  enough.  In  the 
eighteen  years  from  1S82-1900  the  average  ton-mile  rate  fell  steadily 
from  1.2.36  cents  to  .724  cent.  But  then  the  descent  was  abruptly 
arrested.  Unreasonably  low  published  rates  were  raised,  partly  by 
change  in  rates,  partly  by  reclassification,  and,  further,  published 
charges  were  exacted  in  full.  By  1903  the  figure  had  got  back  to 
.768,  and  since  then  the  movement  is  still  upwards.  A  4  or  5  per 
cent,  increase  may  be  admitted  to  be  reasonable  in  view  of  the  enor- 
mous increase  in  working  expenses  of  recent  years.  But  if  the  rail- 
roads can  raise  their  rates  4  per  cent,  or  5  per  cent,  of  their  own 
mere  motion,  why  should  they  not  raise  them  40  per  cent,  or  50  per 


cent?    Should  not  the  public  have  some  tribunal  to  which  they  can 
appeal? 

The  second  cause  was  this.  The  Interstate  Commerce  Commis- 
sion had,  like  our  own  Railway  Commission  of  1S73,  imagined  itself 
to  possess  various  powers,  and  in  particular  the  power  to  fix  a  rate, 
which  the  Supreme  Court  decided  that  the  law  had  not  conferred 
upon  it.  The  Commission — so  the  Court  in  effect  said — might  say 
what  rate  ought  to  be  charged  in  a  given  case,  after  all  the  circum- 
stances of  the  case  had  been  brought  before  it.  And  that  decision  the 
Court  would,  if  satisfied  of  its  justice,  enforce.  But  neither  the  Com- 
mission nor  the  Court  could  say — and  indeed  it  was  doubtful  whether 
a  law  empowering  and  requiring  them  to  do  so  would  be  consti- 
tutional— what  would  be  a  reasonable  rate  under  the  hypothetical 
circumstances  of  the  future.  The  Commission  has  constantly 
claimed  that  this  power  was  intended  to  be  given  them  in  1S87,  and 
that,  if  it  had  not  been  given,  it  could  and  ought  to  be  given.  And 
bills  to  effect  this  purpose  have  on  several  occasions  been  introduced 
into  Congress. 

In  the  early  spring  of  this  year  President  Roosevelt  intervened 
in  his  usual  dramatic  manner.  In  a  message  to  Congress  he  wrote: 
"Above  all  else  we  must  strive  to  keep  the  highways  of  commerce 
open  to  all  upon  equal  terms;  and  to  do  this  it  is  necessary  to  put 
a  complete  stop  to  all  rebates.  The  abuses  of  the  private  car  and  pri- 
vate sidetrack  systems  must  he  stopped.  While  at  present  it  would 
be  undesirable,  if  it  were  not  impracticable,  finally  to  clothe  the 
Commission  with  general  authority  to  fix  railroad  rates,  I  do 
believe  that  the  Commission  should  be  vested  with  the  power,  where 
a  given  rate  has  been  challenged,  and  after  full  hearing  found  to 
be  unreasonable,  to  decide,  subject  to  judicial  review,  what  shall 
be  a  reasonable  rate  to  take  its  place;  the  ruling  of  the  Commission 
to  take  effect  immediately  and  to  obtain  unless  and  until  it  is  re- 
versed by  the  Court  of  Review."  The  President  added  that  the  Gov- 
ernment must  in  increased  degree  supervise  and  regulate  the  work- 
ing of  railways,  and  that  in  his  judgment  the  new  law  which  he 
suggested  was  the  most  important  legislative  act  now  needed. 

The  effect  of  the  President's  intervention  was  immediately  ap- 
parent. The  House  of  Representatives  passed  by  an  overwhelming 
majority  a  bill,  known  as  the  Esch-Townsend  bill,  conferring  on 
the  Commission  power  to  fix  rates  subject  to  judicial  review,  and 
sent  it  up  to  the  Senate.  But  the  Senate  is  a  very  conservative  body, 
not  easily  moved  by  gusts  of  popular  feeling.  It  refused  to  discuss 
the  bill,  and  appointed  a  committee  to  investigate  the  whole  ques- 
tion. This  committee  has  been  sitting  almost  constantly  ever  since, 
and  had  taken  a  large  mass  of  valuable  evidence.  Its  report  is  ex- 
pected to  be  published  almost  immediately.  Meanwhile  the  rail- 
roads have  been  carrying  on  a  campaign  of  education. 

That  neither  the  Senate  committee  nor  the  Senate  as  a  body  will 
approve  of  the  Esch-Townsend  bill  is  tolerably  certain.  It  is,  how- 
ever, almost  equally  certain  that  something  will  be  done.  The  only 
question  is  whether  a  bill,  conservative  enough  for  the  Senate  to 
pass,  will  be  drastic  enough  for  the  President  and  the  House  to  care 
to  accept.  One  thing  is  quite  clear.  The  President  has  declared  that 
rebates  are  the  crying  evil.  But  in  the  first  place  it  is  admitted  that 
rebates  have  ceased,  and  in  the  second  place  the  Esch-Townsend  bill 
would  do  no  more  to  stop  them  than  a  re-enactment  of  Magna  Charta. 
A  rebate  is  illegal  to-day.  It  will  neither  be  more  illegal  nor  more 
preventible  if  the  published  rate  is  fixed  by  a  Commission  instead 
of  by  a  railroad  freight  agent  The  railroad  men  further  complain, 
and  I  think  with  just  cause,  that  the  Commission  is  not  trying  to 
exercise  the  ample  power  which  it  already  possesses  to  put  a  stop 
to  unjust  discriminations.  Like  the  dog  in  the  fable,  grasping  at 
the  shadow  of  rate  making,  it  lets  drop  the  substance  of  rate  en- 
forcement. However,  a  big  firm  has  been  fined  £5,000  recently  for 
attempting  to  obtain  an  illegal  and  secret  preference. 
(To  be  continued.) 

More   American    Rails  for   Australia. 

Another  contract  for  rails  to  be  shipped  to  Australia  has  been 
let  in  this  market,  the  New  South  Wales  Government  railway  com- 
missioners having  ordered  6,000-odd  tons  through  their  representa- 
tives in  New  York,  the  Australasian  merchant  house  of  R.  W. 
Cameron  &  Company.  The  contract  has  been  allotted  to  the  United 
States  Steel  Products  Export  Company,  the  foreign  end  of  the 
United  States  Steel  Corporation.  Deliveries  are  to  begin  inside  of 
thirty  days.  The  entire  shipments  will  be  completed  within  three 
months. 

The  Lackawanna  Steel  Company  recently  obtained  a  contract 
for  some  6.000  tons  of  rails  for  the  Victorian  State  Railways.  The 
price  quoted  delivered  in  Melbourne  was  a  shade  above  $27.50  a 
ton.  This  low  figure  was  arrived  at  because  of  the  then  existing 
ocean  freight  rate  being  only  15  shillings  a  ton.  The  rails  will 
cost  $2.80  a  ton  to  carry  from  the  Buffalo  mills  to  seaboard.  The 
combined  cost  of  transportation,  including  lighterage  at  this  end, 
is  only  about  $6  a  ton.  The  ocean  freight  on  the  New  South  Wales 
order  will,  however,  be  27s.  6d.,  as  the  American  and  British 
shipping  lines  engaged  in  the  Australian  trade  last  week  consum- 
mated a  working  agreement  after  a  rate  war  of  many  years'  stand- 
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ing,  with  the  result  that  freight  charges  have  shot  up  in  some 
instances  nearly  100  per  cent.  The  rails  just  ordered  will  be  sub- 
ject to  a  total  freight  rate,  including  lighterage,  of  upwards  of 
$10  per  ton. 

The  New  South  Wales  Government  railroad  system,  which  is 
more  than  3,000  miles  in  length,  is  constructed  and  operated  on 
American  lines  to  a  greater  extent,  probably,  than  any  other  foreign 
road.  The  major  portion  of  the  rails,  locomotives,  cars  and  bridge 
material  is  of  American  manufacture. 

Montana  in  the  Senate. 

The  Record  has  waited  with  what  it  deems  to  be  a  commendable 
degree  of  patience  for  Senator  W.  A.  Clark  to  define  his  position  on 
the  matter  of  railroad  rate  legislation.  Interviews  with  Mr.  Clark 
have  appeared  in  almost  endless  number.  He  discusses  art,  his 
private  car,  and  the  distribution  of  seeds,  but  the  nearest,  and, 
indeed,  the  only  point  of  contact  between  Senator  Clark's  views  and 
the  railroad  rate  legislation  plan  is  this  paragraph: 

"In  the  matter  of  the  proposed  Federal  control  of  railroads,  I 
can  say  I  favor  the  idea,  as  it  appears  primarily.  Of  course,  there 
are  so  many  different  interpretations  of  that  expression  that  one's 
decision  must  be  qualified." 

Mr.  Clark  gives  us  a  stone  when  we  ask  for  bread.  His  man- 
ner of  dodging  the  issue  is  not  even  clever.  It  has  not  the  merit 
of  being  cunningly  evasive.  Either  Mr.  Clark  must  say  that  he  will 
uphold  the  President's  hands  and  thus,  in  some  degree  at  least,  earn 
the  name  of  Senator,  which  the  people  of  Montana  have  bestowed 
upon  him,  or  he  must  further  give  confirmation  to  the  belief,  long 
and  universally  prevalent,  that  the  interests  of  Montana  are  of  little 
concern  to  him.  Will  he  direct  his  newspapers  and  political  friends 
to  help  Montana  in  a  lime  of  dire  need,  or  will  he  merrily  whisk 
down  Pennsylvania  avenue  in  his  automobile  and  let  the  people  fight 
their  own  battle? — Helena  Record. 

Isthmian  Canal  Appropriation. 
A  bill  has  been  introduced  in  the  Lower  House  of  Congress  to 
provide  for  an  immediate  appropriation  of  $16,500,000  to  be  used 
to  carry  on  the  work  of  building  the  Panama  Canal.  The  bill  pro- 
vides that  the  Treasury  shall  ultimately  be  reimbursed  out  of  the 
proceeds  of  the  sale  of  bonds  authorized  to  be  issued  to  secure 
funds  for  this  work,  and  requires  a  detailed  statement  of  the  ex- 
penditures from  this  and  subsequent  appropriations  to  be  made 
annually  to  Congress. 

Data  Wanted  Regarding  Fire  Tests. 
At  a  recent  meeting  of  Committee  P  on  Fireproofing  of  the 
American  Society  for  Testing  Materials,  it  was  decided  to  con- 
sider, for  the  present,  the  establishing  of  a  standard  fire  test  for 
fireproof  floors  only.  For  this  purpose,  the  committee  will  endeavor 
to  collect  all  available  data  on  fire  tests  of  fireproof  floors  and 
information  resulting  from  the  study  of  fires  and  conflagrations, 
more  particularly  as  to  the  temperatures  reached  and  the  duration 
of  the  same.  It  is  proposed  to  analyze  and  study  this  information, 
then  publish  the  same  with  the  hope  of  drawing  forth  suggestions 
and  criticism  from  all  who  may  be  interested. 

It  is  the  earnest  desire  of  the  committee  to  make  the  record  of 
past  tests  as  complete  as  possible,  and  it  will  greatly  appreciate 
the  kindness  of  those  who  may  possess  such  information  if  they 
will  forward  the  same  to  the  committee.  Such  information  may 
be  sent  to  Professor  Ira  H.  Woolson,  Chairman  of  the  committee, 
at  Columbia  University,  or  to  R.  P.  Miller,  Secretary,  141  East  40th 
street.  New  York  City,  N.  Y.  If  copies  of  reports  cannot  be  for- 
warded, reference  to  the  journals  in  which  the  reports  have  appeared 
may  be  given. 

Discrimination  in  Favor  of  Railroad  Company's  IVlines. 
The  Interstate  Commerce  Commission,  in  an  opinion  "by  Com- 
missioner Fifer,  has  announced  its  decision  in  favor  of  the  com- 
plainant in  the  case  of  the  Red  Rock  Fuel  Company  against  the 
Baltimore  &  Ohio  Railroad.  The  road  declined  to  permit  a  side- 
track connection  between  its  line  and  a  side-track  to  complainant's 
coal  mine  in  the  Fairmount  district  of  West  Virginia  for  the  pur- 
pose of  receiving  interstate  shipments  of  coal  from  such  mine, 
although  it  has  provided  and  maintains  side-track  connections  for 
other  mines  in  that  district  from  which  large  quantities  of  coal 
are  shipped  to  interstate  destinations.  It  is  also  found  by  the  Com- 
mission that  the  railroad  company  controls,  through  ownership 
of  capital  stock,  large  coal  mining  enterprises  in  the  Fairmount 
district,  which,  during  the  year  1904,  shipped  more  than  one-half 
of  the  tonnage  from  that  district.  The  complainant  purchased  the 
right  of  way  for  a  side-track  and  the  physical  conditions  pertain- 
ing to  the  proposed  connection  are  found  to  be  at  least  as  favorable 
as  those  pertaining  to  connections  already  made  for  other  mines 
in  that  coal  field.  It  also  appears  that  as  between  complainant's 
and  the  favored  mines  similarity  of  situation  exists  in  essential  re- 
spects; that  under  such  discrimination  the  complainant  is  unable 
to  make  interstate  shipments  of  coal  from  its  mine,  and  the  defend- 
ant, by  continuing  its  policy  of  denying  these  facilities  to  applying 
owners  of  coal  lands,  may  practically  control  in  its  own  interest 
all  of  the  undeveloped  coal  in  this  field  as  well  as  derive  greater 


profits  from   its  own  holdings  in  mines  already  developed  in  that 
section. 

The  jurisdiction  of  the  Commission  was  questioned  by  the  car- 
rier, but  the  Commission  holds  that  this  is  a  case  of  discrimina- 
tion in  facilities  or  instrumentalities  of  shipment  or  carriage,  and 
that  its  jurisdiction  extends  to  any  case  of  wrongful  prejudice  re- 
sulting from  discrimination  in  the  provision  of  such  facilities  or 
instrumentalities,  including  side-track  connections.  The  decision  is 
that  the  discrimination  is  not  only  wrongful  as  between  complainant 
and  other  more  favored  shippers,  but  amounts  to  undue  and  un- 
reasonable preference  by  the  carrier  of  itself,  and  that  an  order  for- 
bidding further  violation  of  section  three  of  the  statute  should  issue 
accordingly. 

Railroads    Inquiring    for    European    Cars. 

Owing  to  the  fact  that  the  unprecedented  contracts  recently 
placed  with  the  various  car-building  plants  throughout  the  country 
precludes  the  filling  of  big  new  orders  for  some  months  to  come, 
it  is  reported  that  one  of  the  Eastern  roads  is  inquiring  in  Europe — 
both  in  England  and  on  the  Continent — with  a  view  of  placing  a 
substantial  contract  for  cars  to  be  imported  should  better  terms 
of  delivery  be  secured  than  can  be  obtained  on  this  side  under 
present  conditions. 

It  is  estimated  that  the  various  railroad  equipment  companies 
comprising  the  American  Car  &  Foundry  Company,  the  Pressed 
Steel  Car  Company,  the  Pullman  Company,  the  American  Locomo- 
tive Company,  the  Baldwin  Locomotive  Works,  etc.,  have  on  their 
books  unfilled  contracts  representing  in  the  aggregate  no  less  a 
sum  than  a  quarter  of  a  billion  dollars.  The  American  Car  ft 
Foundry  Company's  different  shops  are  reported  to  be  taxed  to 
the  utmost  capacity  for  a  period  extending  well  into  the  sprins 
of  1907. 

M.  M.  Association  Circular  of  Inquiry. 

The  Committee  on  Classification  of  Locomotive  Repairs  of  the 
Master  Mechanics'  Association  has  sent  out  the  following  circular 
of  inquiry  to  members  of  the  Association; 

1.  How  do  you  distinguish  between  engines  in  service  and 
those  undergoing  or  waiting  repairs,  whether  in  roundhouse  or 
shop? 

2.  If  you  have  a  limit,  how  Is  it  defined? 

3.  If  defined  by  considering  an  engine  out  of  service  if  held 
for  repairs  for  a  certain  time  such  as  24  or  48  hours,  does  that 
time  commence  when  an  engine  is  called  for  and  not  ready,  or  does 
it  commence  when  an  engine  arrives  at  the  roundhouse? 

4.  Do  you  make  any  distinction  between  running  and  shop 
repairs? 

5.  If  so,  how  is  the  distinction  defined? 

6.  Have  you  any  classification  of  shop  repairs? 

7.  Please  send  with  your  reply  five  copies  of  your  classification 
of  shop  repairs. 

8.  Do  you  advocate  any  system  of  classification  distinguishing 
between  engines  in  service  and  those  under  repairs,  between  run- 
ning and  shop  repairs,  and  any  system  of  classifying  shop  repairs 
other  than  that  you  are  now  using.  If  so,  describe  the  system  you 
would  recommend  and  give  reasons  for  its  use. 

Members  are  requested  to  forward  their  replies  promptly  to 
H.  H.  Vaughan  (Chairman),  Superintendent  Motive  Power,  Can. 
Pac.  Ry.,  Montreal,  Canada. 

Manufacturing  and  Business. 

The  Goodwin  Car  Company  has  moved  its  offices  from  96  Fifth 
avenue  to  the  Whitehall  Building,  17  Battery  Place,  New  York. 

.Toel  Bernice  Ettinger  has  been  appointed  western  manager 
of  the  S.  A.  Woods  Machine  Co.,  Boston,  Mass.,  with  offices  In  the 
Railway  Exchange  Building,  Chicago. 

The  Guayaquil  &  Quito  has  let  a  contract  to  the  American 
Bridge  Company  for  nearly  100  small  bridges  to  span  the  chasms 
and  ravines  along  its  line  in  the  Andes. 

W.  W.  Young,  formerly  General  Agent,  and  recently  Acting 
Purchasing  Agent,  has  been  appointed  Purchasing  Agent  of  The 
Union  Switch  &  Signal  Co.,  Swissvale,  Pa. 

E.  B.  Leary  has  been  appointed  as  department  manager  of 
the  Pittsburg  department  of  the  U.  S.  Metal  &  Mfg.  Co.,  New  York, 
former  Department  Manager  Eugene  L.  Caton  having  resigned. 

H.  W.  Edwards,  Mem.  Am.  Soc.  C.  E.,  who  resigned  as  Chief 
Engineer  of  the  Chihuahua  &  Pacific  last  August,  upon  the  com- 
pletion of  its  construction,  has  opened  an  office  as  consulting  engi- 
neer at  80  Broadway,  New  York. 

The  St.  Louis  Car  Company  has  secured  an  order  for  700  of 
its  standard  reversible  car  seats,  covered  in  rattan  with  top  rail 
and  nickel-plated  trimmings,  from  the  Anglo-Argentine  Tramway 
Company,  of  Buenos  Ayres,  South  America. 

The  American  Railway  Equipment  Co.,  of  San  Antonio,  Tex., 
has  been  organized  with  a  capital  of  $100,000  to  make  railroad  equip- 
ment. The  incorporators  include:  John  Hendricks  and  C.  W.  Gill. 
of  Galveston,  and  D.  F.  Youngblood,  of  San  Antonio. 

The  Coale  Muffler  &  Safety  Valve  Co.,  Baltimore,  Md.,  announces 
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that  the  Nathan  Manufacturing  Company,  New  York,  has  taken 
over  its  business,  and  all  orders  or  inquiries  concerning  the  same 
in  the  future  should  be  addressed  to  the  last  named  company. 

The  Anglo-American  Varnish  Company,  of  Newark,  N.  J.,  has 
just  been  granted  a  charter  by  the  Dominion  Government.  It  will 
manufacture  japans,  lacquers,  varnishes,  oil  and  pigments.  The 
capital  stock  is  $20,000,  and  the  headquarters  will  be  in  Montreal. 
Mr.  Marshall  will  be  President. 

Charles  A.  Olson,  who  for  several  years  has  been  superintendent 
of  the  flanged  fitting  department  of  Crane  Co.,  Chicago,  has  been 
promoted  to  the  newly  created  position  of  general  superintendent 
of  that  company.  Mr.  Olson  was  formerly  superintendent  of  the 
St.  Petersburg,  Russia,  plant  of  the  Societe  Anonyme  Westinghouse. 

Residents  of  Lynchburg,  Va.,  have  organized  the  Old  Dominion 
Bridge  &  Construction  Co.  with  a  capital  of  about  $300,000.  The 
company  has  bought  about  25  acres  of  land  adjacent  to  the  Southern 
Railway  in  the  suburbs  of  the  city,  on  which  it  will  build  shops 
next  spring.  The  directors  are:  Walker  Pettyjohn.  President; 
William  Hurt,  Vice-President;  A.  R.  Long,  Secretary;  W.  L.  Moor- 
man, Treasurer,  and  others. 

The  Belle  City  Malleable  Iron  Co..  Racine.  Wis.,  which  has  a 
present  capacity  of  7.000  tons  a  year,  is  adding  buildings  to  in- 
crease this  by  January  1st  to  10,000  tons.  There  are  two  new  build- 
ings, one  being  100  ft.  x  200  ft.,  containing  two  new  furnaces,  and 
the  other  80  ft.  x  100  ft.,  containing  four  new  annealing  ovens. 
The  output  of  this  plant  is  largely  railroad  and  agricultural  work. 
the  former  being  in  the  line  of  specialties. 

Mr.  David  R.  McKee,  Jr.,  who  has  been  connected  with  the 
Chicago  office  of  the  Western  Steel  Car  &  Foundry  Co.,  now  holds 
a  position  in  the  sales  organization  of  the  T.  H.  Symington  Co., 
of  Baltimore,  with  headquarters  in  the  western  sales  office  of  the 
company.  Railway  Exchange  Building,  Chicago.  Previous  to  his 
connection  with  the  Western  Steel  Car  &  Foundry  Co..  Mr.  McKee 
was  in  the  engineering  department  of  the  Delaware.  Lackawanna 
&  Western   (coal  department). 

The  various  stations  and  shops  of  the  Philadelphia  Rapid  Tran- 
sit Company  furnish  an  interesting  exhibit  of  the  variety  in  products 
manufactured  by  the  B.  F.  Sturtevant  Co.,  of  Boston.  Mass.,  for 
the  equipment  of  plants  of  this  class.  In  the  various  sub-stations 
are  no  less  than  ten  steel  plate  fans  especially  designed  for  cool- 
ing transformers.  In  one  of  its  shops  is  a  complete  heating  and 
ventilating  system  consisting  of  fan,  heater  and  distributing  pipe. 
In  another  is  a  forge  shop  equipment,  together  with  an  exhauster 
for  removing  smoke,  while  a  large  cupola  furnace  is  supplied  with 
a  Sturtevant  pressure  blower. 

The  Hayes  Track  Appliance  Co.,  Geneva,  N.  Y..  in  advertising 
the  Hayes  lifting  and  pivot  derails,  goes  into  particulars  in  a  way 
that  leaves  nothing  to  be  desired.  It  has  issued  a  circular  inform- 
ing the  reader  that  430  of  these  appliances  are  in  use  on  the 
Pennsylvania  railroad  system  (naming  13  of  the  roads  in  the  sys- 
tem), and  gives  a  list  of  the  60  or  more  towns  on  these  lines  in 
which  the  derails  have  been  applied  during  the  past  IS  months; 
and  circulars  in  similar  detail  have  been  issued  about  the  1,022 
derails  in  use  on  New  York  Central  lines,  351  on  the  Baltimore 
&  Ohio  and  590  on  the  Atchison,  Topeka  &  Santa  Fe. 

The  Standard  Paint  Co.,  New  York,  is  distributing  broadcast  to 
the  trade  throughout  the  United  States  a  circular  letter  in  which 
it  states  that  it  is  the  only  maker  of  "Ruberoid  Roofing."  The  com- 
pany was  prompted  in  distributing  this  letter  for  the  reason  that 
it  has  received  numerous  complaints  from  dealers  in  and  consumers 
of  Ruberoid  Roofing  that  inferior  imitations  of  it.  many  of  them 
having  similarly  sounding  names,  had  been  sold  under  the  delib- 
erate misrepresentation  that  these  imitations  were  actually 
Ruberoid  Roofing  or  that  they  were  made  by  the  Standard  Paint 
Company  or  some  concern  which  was  or  has  been  affiliated  with  the 
Standard  Paint  Company. 

The  interests  controlling  the  Bedford  Quarries  Co..  Bedford. 
Ind.,  and  the  Ohio  Quarries  Co..  North  Amherst,  Ohio,  with  head 
offices  at  Chicago,  are  planning  a  large  increase  in  the  output  of 
their  limestone  and  sandstone  properties  at  these  points.  New  equip- 
ment for  next  year  will  include  IS  Sullivan  stone  channeling  ma- 
chines, which  have  been  ordered  through  Geo.  D.  Hunter,  repre- 
senting the  Sullivan  Machinery  Co..  Chicago,  at  Bloomington,  Ind. 
These  machines  are  of  the  Class  Y  rigid  head  type,  with  boiler. 
This  channeler  has  been  developed  especially  for  the  needs  of  the 
building  stone  districts  and  is  a  standard  machine  for  this  service. 
The  Bedford  Quarries  Co.  already  has  10  machines  of  this  type 
in  use  and  the  Ohio  Quarries  Co.  has  eight  similar  machines,  especial- 
ly adapted  for  cutting  sandstone  at  its  North  Amherst  quarries. 
The  Consolidated  Stone  Co.  has  ordered  four  of  the  new  Class  Y 
Sullivan  oolitic  type  channelers  with  Sin.  cylinders,  for  use  at  its 
quarries  at  Bloomington  and  Bedford.  This  company  will  then 
have  21  Sullivan  machines  at  these  two  properties.     The  New  York 


office  of  the  Sullivan  Machinery  Co.  has  secured  from  F.  A.  Manelli 
&  Co.  an  order  for  two  Class  Y-8  channelers  and  several  rock  drills, 
for  use  at  Rochester.  N.  Y..  on  the  Erie  Canal  improvements. 

Iron  and  Steel. 

The  American  Bridge  Co.  has  lately  received  orders  for  about 
50,000  tons  of  structural  and  fabricated  material,  principally  from 
railroads. 

The  Republic  Iron  &  Steel  Co.  has  increased  the  price  of  bar 
iron  |4  a  ton  on  a  basis  of  $2  per  100  lbs.  in  Youngstown,  Ohio. 
instead  of  $1.80,  as  formerly. 

The  City  &  County  Contract  Co.,  New  York,  which  is  building 
the  New  York,  Westchester  &  Boston  Railroad,  is  asking  bids  De- 
cember 19  for  16  bridges  requiring  about  4,000  tons  of  steel. 

Orders  have  recently  been  let  for  rails  for  1906  delivery  as 
follows:  Duluth.  Virginia  &  Rainy  Lake,  8,000  tons;  St.  Louis, 
Troy  &  Eastern.  5.000  tons.  The  proposed  extension  of  the  Chicago, 
Milwaukee  &  St.  Paul  will  necessitate  the  laying  of  from  1,200  to 
1,500  miles  of  new  line,  which  will  call  for  about  175,000  tons  of 
rails.  The  Baltimore  &  Ohio  has  let  a  contract  for  16,000  tons  of 
rails  with  an  eastern  mill  for  1906  delivery. 


MEETINGS  AND  ANNOUNCEMENTS. 


(Ft  iatet  of  conventions  and  regular  meetings  of  railroad  convsnMoa*  —t4 
engineering  societies,  see  advertising  page  24.) 


Franklin   Institute. 
At  a  meeting  of  the  Sections  in  Philadelphia  December  17,  the 
program  included  a  paper  on  "New  Laboratory  Methods  and  Appli- 
ances."  by   S.    S.   Sadtler;    also  one  on   "Analytical  Notes,"  by  Dr. 
Henry  Leifmann. 

American   Society  of   Civil   Engineers. 

At  the  regular  business  meeting  of  this  society  in  New  York 
December  6,  a  vote  was  taken  on  the  admission  of  new  members 
and  a  paper  presented  on  "A  New  Graving  Dock  at  Nagasaki,  Japan.  " 
by  Naoji  Shiraishi.  This  paper  wa?  printed  in  the  October  "Pro- 
ceedings." 

The  Northern  Railway  Club. 
A  new  railroad  club  was  organized  on  Nov.  2Sth  in  Duluth. 
Minn.,  under  the  above  name.  The  charter  membership  is  about 
140.  The  officers  are:  President.  W.  A.  McGonagle,  Vice-President 
and  General  Manager,  D.  il.  &  N.;  First  Vice-President,  E.  C.  Blanch- 
ard.  Superintendent.  Nor.  Pac;  Second  Vice-President,  H.  S.  Bryan. 
Supt..  M.  P..  D.  &  I.  R.:  Secretary,  C.  L.  Kennedy,  Coml.  Agt., 
C.  M.  &  St.  P.;  Treasurer.  J.  I.  Thomas,  Joint  Local  Frt.  Agt.  A 
committee  on  constitution  and  by-laws  was  appointed.  The  next 
meeting  will  be  held  Dec.  29th  In  the  Spalding  Hotel,  at  which 
time  papers  on  the  following  subjects  will  be  presented:  "Railroad 
Organization."  by  F.  E.  House.  President  Duluth  &  Iron  Range; 
"Variation  in  Heights  of  Couplers."  by  J.  E.  Goodman,  Master  Me- 
chanic. Northern  Pacific. 


PERSONAL. 

now  Superintendent  of  the 
Colorado  Springs  &  Cripple 
Creek  District  Railway,  was, 
in  1S95,  train  despatcher  of 
the  Midland  Terminal.  He 
was  promoted  the  next  year 
to  be  chief  despatcher  of  the 
same  road,  holding  that  office 
until  1901,  when  he  was  made 
trainmaster.  In  1903,  he  went 
to  the  Grand  Trunk  as  train 
despatcher  at  Island  Pond, 
Vt.  The  next  year  he  went 
to  California,  but  in  April  of 
this  year  left  and  was  ap- 
pointed trainmaster  of  the 
Florence  &  Cripple  Creek  and 
the  Midland  Terminal.  Here 
he  remained  until  appointed 
Superintendent  of  the  Colo- 
i-ado  Springs  &  Cripple  Creek. 
He  is  also  Superintendent 
of  the  Midland  Terminal 
and  the  Florence  &  Cripple 
Creek. 

— Mr.  John  Baird  Morford.  Assistant  to  the  General  Manager 
of  the  Michigan  Central,  died  at  his  home  in  St.  Thomas,  Ont.,  on 
November  28.  of  pneumonia.     Mr.  Morford  was  widely  known.     He 
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was  born  in  1840  and  entered  railroad  service  in  1S52  as  water 
boy  on  the  New  York  &  Erie.  He  remained  on  that  road  until  18ti6 
as  brakeman  and  later  conductor  on  the  different  divisions.  In  that 
year  he  went  to  the  Morris  &  Essex,  where  he  was  chief  train 
despalcher.  Five  years  later  he  went  to  the  New  York  Central  & 
Hudson  River  as  General  Agent  at  New  York,  becoming  later  station 
master  at  the  Grand  Central  Station.  In  1S73  he  was  appointed 
General  Superintendent  of  the  Long  Island,  and  from  1875  to  1882 
was  Superintendent  of  the  Sandy  Hook  Steamboat  Co.  and  later 
Superintendent  of  Ferries  of  the  Central  of  New  Jersey.  Leaving 
New  York,  he  went  to  Texas  and  was  Superintendent  of  Construc- 
tion of  the  Sabine  &  East  Texas,  but  the  next  year  he  went  to 
the  Michigan  Central  as  Assistant  Superintendent  of  she  Tiasteru 
&  Toledo  division,  and  has  been  on  that  road  ever  since.  He  was 
soon  made  Superintendent  of  the  Canadian  division  (the  Canada 
Southern),  and  held  the  place  many  years.  About  two  years  ago 
he  was  promoted  to  the  position  which  he  held  at  his  death. 

— Mr.  Barrett  B.  Mitchell,  recently  appointed  Freight  Traffic 
Manager  of  the  New  York 
Central  Lines  west  of  Buffalo, 
was  born  in  1846.  His  first 
railroad  service  was  in  1867 
as  a  clerk  of  the  Blue  Line,  at 
Detroit.  He  remained  in  the 
Detroit  offices  of  this  com- 
pany until  1878,  having  been 
appointed  chief  clerk  in  1S71. 
He  was  then  promoted  to  the 
office  of  General  Manager, 
where  he  remained  until 
1895.  During  the  last  ten 
years  of  this  period  he  also 
acted  as  General  Manager  of 
the  Canada  Southern  Fast 
Freight  Line.  He  became  Gen- 
eral Freight  Agent  of  the 
Michigan  Central  in  1895, 
and  in  1896  was  made  Gen- 
eral Freight  Traffic  Manager, 
which  he  has  been  until  his 
latest  appointment.  The  pho- 
tograph of  Mr.  Mitchell,  re-  »•  b.  Mitchell, 
produced  herewith,  was,  by  an  unfortunate  mistake,  published  in 
the  Railroad  Gazette  of  November  24  as  that  of  Mr.  J.  M.  Connell, 
General  Passenger  Agent  of  the  Atchison,  Topeka  &  Santa  Fe. 


ELECTIONS  AND  APPOINTMENTS. 


Atlantic  Coast  Line. — J.  R.  Kenly.  Fourth  Vice-President,  has  been 
elected  Third  Vice-President,  succeeding  T.  M.  Emerson,  pro- 
moted. 

Bessemer  it-  Lake  Erie. — P.  R.  Layng  has  been  appointed  Engineer 
of  Bridges,  with  office  at  Greenville.  Pa. 

Canadian  Pacific. — W.  A.  Cooper,  Assistant  Superintendent  of  Sleep- 
ing, Dining  and  Parlor  Cars,  has  been  appointed  Superintendent 
of  that  department,  with  office  at  Montreal,  succeeding  G«orge 
McL.  Brown,  promoted. 

Chicago,  Burlington  d  Quincy. — C.  S.  Bricker  has  been  appointed 
Master  Mechanic  of  the  Sheridan  Division,  with  office  at  Sheri- 
dan, Wyo.,  succeeding  C.  J.  Saberhagen,  resigned. 

Chicago,  Milwaukee  iC-  St.  Paul. — W.  J.  Underwood,  Assistant  Gen- 
eral Manager,  has  been  appointed  General  Manager,  succeeding 
H.  R.  Williams,  resigned. 

Cincinnati,  Hamilton  A  Dayton. — G.  W.  Perkins  has  been  elected 
Chairman  of  the  Board  of  this  road  and  of  the  Pere  Marquette. 

Copper  Range. — E.  H.  Wright,  Auditor  and  General  Freight  and  Pas- 
senger Agent,  has  resigned.  F.  K.  Bolles  has  been  appointed  Gen- 
eral Freight  and  Passenger  Agent,  and  Wallace  Tedford,  Auditor, 
both  succeeding  Mr.  Wright. 

Grand  Trunk. — R.  G.  Butler  has  been  appointed  Manager  of  the 
Grand  Trun!-;  Milwaukee  Car  Ferry,  with  office  at  Milwaukee, 
Wis. 

Gtilf,  Colorado  iC-  Sucte  Fe. — A.  C.  Fonda  and  .1.  R.  Dillon  have  been 
appointed  Assistant  General  Freight  Agents,  both  with  offices  at 
Galveston,  Tex.,  succeeding  Y.  Van  den  Berg,  resigned. 

Halifax  A  Southicestern. — L.  H.  Wheaton  has  been  appointed  Chief 
Engineer,  with  office  at  Bridgewater,  N.  S.,  succeeding  T.  H. 
White,  assigned  to  other  duties. 

Interstate  Commerce  Commission. — Franklin  Lane  of  California  has 
been  nominated  by  the  President  to  succeed  Commissioner  J.  W. 
Fifer.  whose  resignation  takes  effect  .January  1.  1906. 

Mexican  Central. — H.  W.  Ridgeway,  Superintendent  of  Shops  at 
Aguascalientes,  has  resigned.  George  Tilton  succeeds  Mr. 
Ridgeway. 


Missouri  Pacific:— W.  T.  Tyler,  General  Superintendent  of  the  South- 
ern district,  at  Little  Rock,  has  resigned,  and  is  succeeded  by 
Horace  Baker,  heretofore  Assistant  General  Superintendent  of 
the  Southern  at  Greensboro,  N.  C.  J.  M.  Walsh,  Superintendent 
of  the  Joplin  division,  has  been  appointed  Superintendent  of  the 
Northern  Kansas  division,  with  office  at  Atchison,  Kan.  G.  H. 
Stapp  succeeds  Mr.  Walsh,  with  office  at  Nevada,  Mo. 

New  York  Central  if  Hudson  River.— The  jurisdiction  of  I.  A.  Mc- 
Cormack,  Manager  of  the  "Harlem  Line"  (Grand  Central  Station 
to  Mott  Haven,  New  York  City),  has  been  extended  from  Mott 
Haven  to  High  Bridge,  abodt  2  miles,  on  the  Hudson  division, 
and  to  Wakefield,  7  miles,  on  the  Harlem  division.  His  title  is 
General  Superintendent  of  the  Electric  Division,  High  Bridge 
and  Wakefield  being  the  temporary  northern  termini  of  the 
lines  which  are  to  be  electrified.  Mr.  McCormack  will  have 
charge  of  passenger  train  operation,  but  the  direction  of  freight 
train  and  station  operation,  freight-car  distribution  and 
the  despatching  and  recording  of  train  movement  north  of  Mott 
Haven  will  remain,  until  further  notice,  under  direction  of  the 
respective  division  superintendents.  The  territories  of  R.  E. 
Slater,  Superintendent,  and  H.  S.  Balliet,  Engineer 'of  Main- 
tenance of  Way,  have  been  similarly  extended. 

Neio  York  State  Railroad  Commission. — H.  N.  Rockwell  has  been 
appointed  Commissioner.  The  other  members  are:  Geo.  W. 
Dunn,  J.  M.  Dickey,  M.  Baker  and  G.  W.  Aldridge. 

Norfolk  iC-  Southern. — J.  Whetstone,  Superintendent  of  Motive  Power, 
has  been  appointed  Marine  Superintendent.  J.  E.  Gould  suc- 
ceeds  Mr.   Whetstone. 

Oregon  Railroad  iC  Navigation. — See  Union  Pacific. 

Oregon  Short  Line. — See  Union  Pacific. 

Pere  Marquette. — See  Cincinnati,  Hamilton  &  Dayton. 

Southern. — Horace  Baker,  Assistant  General  Superintendent,  has 
resigned.  E.  H.  Coapman,  Superintendent  of  the  Danville  divi- 
sion, succeeds  Mr.  Baker,  with  office  at  Greensboro,  N.  C.  H.  A. 
Williams,  Superintendent  of  the  Savannah  division,  succeeds 
Mr.  Coapman,  with  office  at  Greensboro.  (See  Missouri  Pacific.) 
The  jurisdiction  of  J.  B.  Michael,  Master  Mechanic  of  the 
Knoxville  division,  has  been  extended  over  the  Nashville  division. 

Southern  Pacific. — G.   L.   King   has   been   appointed   Right  of  Way 
Agent,  succeeding  T.  .1.  Wilson,  assigned  to  other  duties. 
See  Union   Pacific. 

Union  Pacific. — J.  D.  Isaacs  has  been  appointed  Consulting  Engineer 
for  the  completed  lines  of  this  road  and  of  the  Oregon  Short 
Line,  the  Oregon  Railroad  &  Navigation  and  the  Southern  Pa- 
cific, with  office  at  San  Francisco. 

Wheeling  &  Lake  Eric. — R.  L.  Porter  has  been  appointed  Auditor  of 
this  road  and  of  the  Wabash-Pittsburg  Terminal,  succeeding 
W.  M.  Bonar. 


LOCOMOTIVE  BUILDING. 


The  Guayaquil  iG  Quito  has  ordered  six  Mallet  locomotives  from 
the  Baldwin  Works. 

The  Canadian  Northern  has  ordered  10  locomotives  from  the 
Canadian  Locomotive  Co. 

The  Atchison,  Topeka  if  Santa  Fe  has  ordered  20  locomotives 
from  the  Baldwin  Works. 

The  Chicago  i6  Eastern  Illinois,  it  is  reported,  has  ordered  55 
locomotives  from  the  Baldwin  Works. 

The  Vandalia,  it  is  reported,  has  ordered  eight  or  ten  locomo- 
tives from  the  American  Locomotive  Co. 

The  St.  Louis  if  San  Francisco  has  ordered  20  locomotives  from 
the  Baldwin  Works  and  25  from  the  American  Locomotive  Co. 

The  Norfolk  &  Western,  it  is  reported,  has  ordered  25  locomo- 
tives from  the  Baldwin  Works  and  25  from  the  American  Locomo- 
tive Co.  Specifications  for  these  engines  were  printed  in  our  issue 
of  November  24. 

The  Lehigh  Valley,  it  is  reported,  has  ordered  40  locomotives  as 
follows:  Twenty  freight  locomotives  from  the  American  Locomo- 
tive Co.  and  five  freight  and  15  passenger  locomotives  from  the 
Baldwin  Works.  Deliveries  are  to  begin  in  February  and  April, 
1906. 

The  Chicago,  Rock  Island  iC-  Pacific,  as  reported  in  our  issue  of 
November  24,  has  ordered  50  simple  consolidation  loqomotives  from 
the  Baldwin  Works.  These  engines  will  weigh  201,000  lbs.,  and  will 
have  180,000  lbs.  on  drivers:  cylinders,  23  in.  x  30  in.;  diameter 
of  drivers,  65  in.;  wagon  top  boiler,  with  a  working  steam  pressure 
of  185  lbs.;  total  heating  surface,  2,923  sq.  ft.;  340  National  char- 
coal iron  tubes,  2  in.  in  diameter  x  15  ft.  6  in.  long;  firebox,  107 
in.  X  67M,  in.;  grate  area,  50  sq.  ft.  The  tender  will  have  a  capacity 
of  7,000  gallons  of  water  and  15  tons  of  coal.  The  special  equip- 
ment includes:  Walschaert  valve  motion,  Richardson  balanced  slide 
valves,   Gollmar   bell   ringers,   Keasbey   &    Mattison   boiler   lagging. 
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Vanderbilt  brake-beams.  Major  couplers,  Hancock  injectore,  Alagnus 
journal  bearings,  U.  S.  piston  and  valve  rod  packings,  Hancock  safety 
ralves.  Leach  sanding  devices.  Nathan  bull's-eye  lubricators.  Rail- 
way Steel  Spring  Co.'s  springs,  Ashcroft  steam  gages.  Standard  solid 
rolled  truck  and  tender  wheels  and  cast-steel  wheel  centers. 


CAR  BUILDING. 


The  Wisconsin  A  Michigan  is  in  the  market  for  200  ore  cars. 

The  Wabash,  it  is  reported,  is  figuring  on  ordering  upwards  of 
»,000  freight  cars. 

The  Cleveland  Electric,  it  is  reported,  has  ordered  50  cars  from 
the  J.  G.  Brill  Co. 

The  Green  Bay  dt  Western  has  ordered  20  new  flat  cars  from 
F.  M.  Hicks  &  Co. 

The  Colorado  d  Southern  is  in  the  market  for  1,500  freight  cars 
ind  20  passenger  cars. 

The  Mexican  Central  has  ordered  50  tank  cars  from  the  Amer- 
can  Car  &  Foundry  Co. 

The  Lehigh  Yallet/  has  ordered  70  mining  cars  from  the  Amer- 
can  Car  &  Foundry  Co. 

The  Grand  Trunk  has  ordered  25  standard  first-class  coaches 
!rom  the  Canada  Car  Co. 

The  Wilkesbarre  i  Hazleton  has  ordered  10  passenger  coaches 
rem  the  Jewett  Car  Co. 

The  Chicago  d  Eastern  Illinois  has  ordered  6,250  freight  cars 
rom  the  American  Car  &  Foundry  Co. 

The  Duluth.  Missaie  iC  Xorthcrn  has  ordered  25  refrigerator  cars 
rom  the  American  Car  &  Foundry  Co. 

The  Suffolk  d  Carolina  has  ordered  25  box  cars  and  40  flat  cars 
rom  the  American  Car  &  Foundry  Co. 

The  Aurora.  Elgin  d  Chicago  (Electric)  will  shortly  be  in  the 
larket  for  additional  passenger  equipment. 

The  Virginia  d  Carolina  Coast  has  ordered  40  flat  cars  and  25 
ox  cars  from  the  American  Car  &  Foundry  Co. 

The  East  Carolina  is  in  the  market  for  one  passenger  car  and 
ne  combination  passenger  and  baggage  car,  either  new  or  second- 
juid. 

The  Maine  Central,  as  reported  in  our  issue  of  October  20,  has 
rdered  60  passenger  coaches  and  two  baggage  cars  from  the  PuU- 
lan  Co. 

The  Buffalo.  Rochester  d  Pittsburg  has  ordered  100  box  cars. 
00  hopper  cars  and  200  gondola  cars  from  the  American  Car  & 
'oundry  Co. 

The  Great  Xortheiti  is  in  the  market  for  a  large  amount  of 
dditional  freight  equipment,  and  Is  reported  as  figuring  on  a  num- 
er  of  new  passenger  cars. 

The  St.  Louis,  Rocky  Mountain  d  Pacific  has  ordered  20  gondola 
irs  and  12  box  cars  from  the  American  Car  &  Foundry  Co.  and  20 
ondola  cars  from  F.  M.  Hicks  &  Co. 

The  Chicago.  Rock  Island  d  Pacific  has  ordered  1,000  bos  cars, 

00  stock  cars,  10  cabooses,  two  passenger  cars  and  two  combination 
ars  from  the  American  Car  &  Foundry  Co. 

The  El  Paso  d  Southwestern  has  ordered  50  Hart  convertible 
ars  of  100,000  lbs.  capacity  from  the  Rodger  Ballast  Car  Co.,  for 
[arch,  1906,  delivery.  The  special  equipment  includes:  Simplex 
olsters,  More-Jones  brasses  and  Miner  draft  rigging. 

The  yeic  York  Central  Lines,  it  is  reported,  have  ordered  for 
tie  Big  Four  and  Lake  Shore  27  smoking  cars,  14  combination  pas- 
enger  and  observation  cars,  two  postal  cars,  two  combination  bag- 
age  and  mail  cars,  two  cafe  cars  and  three  dining  cars  from  Barney 
:  Smith. 

The  Central  of  Xeic  Jersey,  as  reported  in  a  previous  issue, 
as  ordered  50  covered  ore  cars  from  the  Pressed  Steel  Car  Co. 
hese  cars  will  have  a  capacity  of  80,000  lbs.  and  will  be  20  ft. 
14  in.  long  x  7  ft.  6  In.  wide,  inside  dimensions,  and  will  be  fitted 
ith  steel  underframes.  The  special  equipment  will  include: 
lewanee  brake-beams,  Tower  all-steel  couplers  and  twin  spring  draft 
igging. 

The  Eureka  d  Palisade,  as  reported  in  our  issue  of  December  1. 
i  in  the  market  for  30  ore  cars  of  30,000  lbs.  capacity.  The  com- 
iny  writes  that  it  is  trying,  if  possible,  to  get  second-hand  nar- 
)w-gage  gondolas  or  coal  cars  with  bottom  openings.  The  cars 
lould  conform  to  the  following  general  specifications:     Length,  22 

1  24  ft.;  width,  7  ft.;  diameter  of  wheels.  24  in.     The  special  equip- 
lent  should  include  Westinghouse  air-brakes. 


American  Car  &  Foundry  Co..  for  February,  April  and  May,  1906. 
delivery.  The  box  cars  will  weigh  37,500  lbs.,  and  measure  36  ft. 
long.  8  ft.  6  in.  wide  and  8  ft.  high,  inside  measurements.  The 
refrigerator  cars  will  weigh  36,400  lbs.,  and  measure  37  ft.  11%  in. 
long,  S  ft.  2%  in.  wide  and  7  ft.  6^8  in.  high,  inside  measurements. 

The  Xelson  Morris  Company.  Chicago,  as  reported  in  our  issue 
of  November  24,  is  building  100  refrigerator  cars  of  60,000  lbs.  ca- 
pacity at  its  own  shops.  These  cars  are  for  March,  1906,  delivery, 
and  will  weigh  40,000  lbs.  They  will  measure  28  ft  6  in.  long,  S 
ft.  wide  and  7  ft,  4i-j  in.  high,  inside  measurements.  The  special 
equipment  will  include:  Simplex  bolsters  and  brake-beams,  West- 
inghouse  air-brakes.  Laflare  doors.  Miner  draft  rigging  and  Griffin 
car  wheels. 

The  Lake  Shore  <(■  Michigan  Southern,  as  reported  in  our  issue 
of  November  24,  has  ordered  1,000  furniture  cars  from  the  Amer- 
ican Car  &  Foundry  Co.,  for  April,  1906,  delivery.  These  cars  will 
have  a  capacity  of  60.000  lbs.  and  will  be  40  ft.  long.  The  special 
equipment  will  incl;jde:  Diamond  trucks.  Simplex  bolsters.  West- 
inghouse  brakes,  Buffalo  brake-beams,  Gould  couplers.  Railway  Steel 
Spring  Co.'s  springs,  Magnus  metal  journal  bearings,  Susenmihl 
side  bearings  and  Camel  doors  and  door  fastenings. 

The  Pittsburg  d  Lake  Erie,  as  reported  in  our  issue  of  November 
24,  has  ordered  four  combination  passenger  and  baggage  cars,  five 
70-ft.  coaches  and  five  50-ft.  coaches  from  the  American  Car  &  Foun- 
dry Co.  The  special  equipment  for  the  above  cars  will  include; 
Paige  wheels.  Commonwealth  bolsters,  Westinghouse  brakes.  Dia- 
mond special  brake-beams,  Gould  couplers,  drawbar  attachments, 
journal  boxes  and  vestibules.  Railway  Steel  Spring  Co.'s  springs, 
Pintsch  lighting  system  and  Chicago  Car  Heating  Co.'s  heating 
system. 

the  Tehuantepec  yational,  as  reported  in  our  issue  of  Novem- 
ber 10,  has  ordered  300  steel  frame  box  cars  from  the  American 
Car  &  Foundry  Co.  These  cars  are  of  60,000  lbs.  capacity  and  weigh 
about  34.000  lbs.  They  will  be  36  ft.  long  x  8  ft.  6  in.  wide  x  8  ft. 
high,  ail  inside  dimensions.  The  special  equipment  will  include: 
American  Steel  Co.'s  axles,  American  Steel  Foundries'  bolsters,  Na- 
tional-Hollow brake-beams,  M.  C.  B.  standard  brake-shoes.  Westing- 
house  brakes.  Tower  couplers.  Wagoner  door  fastenings,  American 
Car  &  Foundry  Co.'s  draft  rigging,  dust  guards  and  journal  boxes, 
corrugated  galvanized  iron  roofs,  American  Car  &  Foundry  Co.'s 
springs  and  Diamond  arch-bar  trucks. 

The  Boston  d  Maine,  as  reported  in  our  issue  of  November  17, 
has  ordered  20  passenger  cars  from  the  Pullman  Co.  for  January, 
1906,  delivery.  These  cars  will  have  a  seating  capacity  for  72 
persons  and  will  weigh  75,300  lbs.  each.  They  will  be  59  ft.  2%  in 
long  X  8  ft.  10%  in.  wide  x  9  ft.  4  in.  high,  all  inside  dimensions. 
The  bodies  and  underframes  will  be  of  wood.  The  special  equip- 
ment includes:  Hammond  axles,  double  iron  bolsters,  National- 
Hollow  brake-beams.  Christie  brake-shoes.  Westinghouse  brakes, 
Gould  couplers.  Vinton's  patent  curtain  bottom  irons,  Pantasote  cur- 
tain material,  Pintsch  gas,  Gould  standard  platforms,  tin  roofs. 
Crucible  Steel  Co.'s  springs,  four-wheel  B.  &  M.  standard  trucks, 
and  36-in.  wheels  fitted  with  Allen  No.  9  Krupp  tires. 


BRIDGE  BUILDING. 


Chetexxe.  Okla.  T. — Bids  are  wanted  January  3  by  John  H. 
Osborn,  County  Clerk,  for  building  an  iron  bridge  85  ft.  long  over 
the  Washita  river  in  Roger  Mills  County. 

Long  Isi.a>-d  Citt,  N.  Y. — Out  of  the  city  bond  issues,  money 
amounting  to  ?175,000  will  be  used  to  build  a  retractile  bridge  over 
Dutch  Kills  creek.  The  plans  have  been  completed  by  Engineer  Ed- 
ward A.  Byrne  and  bids  may  be  asked  for  during  the  present  month. 

MoxESSEX,  Pa. — Contracts  have  been  given  to  the  Friday  Con- 
tracting Co.  for  the  substructure  and  to  the  American  Bridge  Co. 
for  the  superstructure  of  the  bridge  to  be  built  for  the  Mercantile 
Bridge  Co.  over  the  Monogahela  river  at  this  place.  The  contracts 
which  have  just  been  let  call  for  the  completion  of  the  work  by 
Dec.  1,  1906.  The  proposed  structure  will  be  a  combined  highway 
and  street  railroad  bridge  to  carry  two  tracks.  It  will  consist  of 
two  spans  each  400  ft.  long,  with  a  500-ft.  approach  on  the  west  side. 

NORRiSTOwx.  Pa. — Separate  bids  are  wanted  December  27  by  the 
Commissioners  of  Montgomery  and  Chester  Counties  for  building 
the  substructure  and  superstructure  of  an  inter-county  highway 
bridge  over  the  Schuylkill  river  near  Sanatoga,  on  the  Philadelphia 
&  Reading. 

PoEii-vxD,  Ore. — Plans  are  being  made  for  building  a  steel  bridge 
about  400  ft.  long  over  Montgomery  slough  and  lower  Albina. 

Other    Structures. 

The  Illinois  Central  has  ordered  1,500  box  cars  of  80.000  lbs.  Angeuca.    N.    Y. — The    Pittsburg.    Shawmut    &    Northern    has 

ipacity  and  500  refrigerator  cars  of  60,000  lbs.  capacity  from  the     started  work  putting  up  shops  here. 
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Athens,  Ga. — The  Central  of  Georgia  will  improve  its  yards  and 
build  a  large  freight  house  here  at  a  cost  of  about  $100,000. 

Chaiilestox,  S.  C. — A  contract  has  been  given  to  Grant  Wilkins, 
of  Atlanta,  Ga.,  at  $152,000  for  building  the  union  passenger  sta- 
tion here.  There  were  ten  bids  submitted  ranging  from  $152,000  to 
$182,000. 

Lethbridge,  Alberta. — The  Canadian  Pacific  will  build  terminals 
here  and  put  up  a  10-stall  roundhouse  and  repair  shops;  also  a 
freight  shed  500  ft.  long. 

Omaha,  Neb. — The  Union  Pacific  is  planning  to  make  large 
additions  and  improvements  to  its  property  at  this  place.  The  com- 
pany will  put  up  large  locomotive  and  car  shops. 

Shawnee,  Okla.  T. — The  Atchison,  Topeka  &  Santa  Fe  is  put- 
ting up  a  $25,000  electric  lighting  plant  for  lighting  its  round- 
houses, buildings  and  yards.  New  machinery  at  a  cost  of  about 
$100,000  will  also  be  put  in  at  its  shops  here. 

Toronto,  Ont. — The  Grand  Trunk  roundhouse  at  this  place  was 
destroyed  by  fire  November  26,  and  several  locomotives  were  burned. 


RAILROAD  CONSTRUCTION. 


New  Incorporations,  Surveys,  Etc. 

Bay  City  &  Port  Huron. — An  officer  writes  that  this  company, 
which  was  incorporated  some  time  ago  to  build  a  railroad  from  Bay 
City,  Mich.,  to  Port  Huron,  a  distance  of  105  miles,  has  20  miles 
of  grade  completed  from  Port  Huron  to  Lexington.  The  work  is 
not  diflicult.  It  will  include  the  building  of  two  steel  bridges  and 
a  number  of  small  bridges.  W.  C.  Penoyar  is  President.  The  pro- 
ject will  be  financed  by  George  B.  Jenkinson,  35  Nassau  street,  New- 
York,  who  will  have  the  final  surveys  completed  at  once  and  who 
will  give  the  contract  for  the  balance  of  the  work  to  a  construction 
company  of  which  he  will  be  President.     (May  12,  p.  158.) 

Brooklyn  Rapid  Transit  (Brooklyn,  N.  Y. ). — This  company 
will  at  once  begin  extending  its  Myrtle  avenue  elevated  line  from 
Ridgewood  to  Middle  Village,  a  distance  of  two  miles.  The  company 
has  bought  about  30  acres  of  land  known  as  St.  James  park,  which 
will  be  filled  in  and  used  for  a  large  yard  to  have  a  capacity  of 
300  cars. 

Central  of  New  Jersey. — A  contract  has  been  let  by  this  com- 
pany to  C.  R.  Kingsley,  of  Scranton,  for  extending  its  tracks  from 
Truesdale  City  in  Luzerne  County,  Penn.,  to  the  West  End  Coal 
Co.'s  colliery  at  Mocanaqua,  and  to  connect  with  its  own  tracks 
over  its  River  branch  to  Shickshinny,  a  distance  of  about  four  miles. 
The  work  includes  several  deep  cuts  through  solid  rock. 

Chicago.  Burlington  &  Quincy. — See  Denver  &  Beaver  Valley 
below. 

Chicago,  Milwaukee  &  St.  Paul. — A  contract  is  reported  let 
by  this  company  to  Mcintosh  Bros.,  Milwaukee,  for  building  about 
800  miles  of  the  extension  from  Evarts,  S.  Dak.,  on  the  Missouri 
river,  west  toward  the  Pacific  Coast.  Contracts  for  the  rails  are 
said  to  have  been  given  to  the  United  States  Steel  Corporation. 

Announcement  has  been  made  by  this  company  that  it  is  operat- 
ing 40  miles  of  its  extension  now  under  construction  from  Chamber- 
lain, S.  Dak.,  west  to  Rapid  City,  200  miles.  This  new  line  parallels 
the  Chicago  &  North-Western  extension  now  building  from  Pierre  to 
Rapid  City. 

Colorado  Southern,  New  Orleans  &  Pacific. — An  officer  writes 
that  this  road  is  being  built  by  the  Kenefick,  Quigley  &  Hammond 
Construction  Co.,  of  Beaumont,  Tex.,  and  that  work  is  under  way. 
(November  10,  p.  149.) 

Cumberland  River  &  Nashville. — This  company,  which  was  in- 
corporated to  build  a  railroad  from  Corbin,  Ky..  west  to  Burnside, 
thence  southwest  via  Monticello  and  Albany  to  the  Tennessee  state 
line,  and  which  surveyed  the  proposed  line  from  Corbin  to  Monti- 
cello,  63  miles,  last  spring,  has  let  a  contract  for  building  the  road 
from  Burnside,  on  the  Cincinnati  Southern,  to  Monticello,  20  miles. 
Under  the  name  of  the  Nashville  &  Northeastern,  the  road  will  be 
built  from  the  Tennessee  line  to  Nashville.  The  road  will  traverse 
a  rich  district  in  timber,  coal  and  oil.  Connection  will  be  made 
with  the  Chesapeake  &  Nashville  at  Westmoreland,  Tenn.  (Novem- 
ber 17,  p.  159.) 

Deering  Southwestern. — This  company,  which  operates  a 
freight  line  from  Deering,  Mo.,  to  Camp,  a  distance  of  six  miles, 
connecting  at  the  former  place  with  the  Frisco  system,  has  filed  an 
amendment  to  its  charter  providing  for  an  extension  from  its  west- 
ern terminus  south  in  Dunklin  County  to  the  state  line,  about  10 
miles. 

Delaware  &  Eastern. — Construction  work  is  being  pushed  on 
this  proposed  road  by  the  John  R.  Lee  Construction  Cq.,  of  Pater- 
son,  N.  J.,  which  has  the  contract.  The  work  was  begun  in  August 
of  this  year  and   18   miles  have  already  been  completed.     The  pro- 


posed route  is  from  the  east  branch  of  the  Delaware  river  in  New 
York  State,  touching  the  Ontario  &  Western  at  Eastbranch,  west 
to  the  Ulster  &  Delaware  at  Arkville,  through  a  rich  timber  and 
quarry  section,  a  distance  of  45  miles.  The  company,  which  is  capi- 
talized at  $1,000,000,  is  being  promoted  by  Searing  &  Co.,  7  Wall 
street.  New  York  City.     (Oct.  6,  p.  111.) 

Delaware  &  Hudson. — An  officer  writes  that  this  company  has 
under  consideration  the  building  of  a  road  from  South  Wilkesbarre 
to  Yatesville,  Pa.,  to  form  a  connection  with  the  Pennsylvania  road. 
It  has  not  yet  been  definitely  decided  whether  work  will  be  let 
by  contract;  it  may  be  done  by  the  company's  forces. 

Denver  &  Bea\'er  Valley  (C,  B.  &  Q.). — This  company  has  re- 
cently been  incorporated  as  a  subsidiary  line  of  the  Chicago,  Bur- 
lington &  Quincy  to  build  100  miles  of  line  from  Oberlin,  Kan.,  to 
Uray,  Colo. 

Indiana  Roaus  (Electric). — Contracts  have  been  let  to  A.  M. 
Weedon,  of  Alexandria,  and  P.  T.  O'Brien,  of  Elkwood,  Ind.,  for 
building  an  interurban  road  from  Fort  Wayne,  Ind.,  northwest  to 
South  Bend,  70  miles  air  line.  There  will  have  to  be  25  bridges. 
A.  J.  Behymer,  of  Elkwood,  is  one  of  the  incorporators. 

Jalisco  Railway. — Incorporation  has  been  granted  a  company 
under  this  name  in  Maine  with  a  capital  of  $7,500,000.  Frederick 
Seward,  of  New  York,  is  Treasurer  and  one  of  the  directors.  The 
purposes  of  the  company  are  to  buy  and  use  the  contract  and  con- 
cessions granted  by  the  government  of  Jalisco,  Mexico,  to  Melvin  C. 
Miller  to  build  a  railroad  from  Guadalajara  to  a  point  on  the  coast 
of  the  Pacific  near  Chamelainjalisco,  with  a  branch  line  from  Guadal- 
ajara to  LaSoledad. 

Junction  Railroad. — This  company's  tunnel  under  Neville  street, 
Pittsburg,  is  to  be  abandoned  and  a  new  tunnel  will  be  pierced 
at  a  cost  of  about  $2,000,000.  This  change  is  made  necessary  in  con- 
nection with  the  removal  of  the  company's  tracks  from  their  present 
location  at  Junction  Hollow  to  Boundary  street.  In  the  cut  from 
the  Monongahela  river  to  the  mouth  of  Neville  street  tunnel  the  line 
will  have  a  grade  of  32  ft.  less  than  the  present  line. 

Minneapolis.  St.  Paul  &  Sault  Ste.  Marie. — Announcement 
has  been  made  that  this  company  opened  for  traffic  on  December 
3  its  extension  from  Thief  River  Falls,  Minn.,  to  Kenmare,  N.  Dak., 
a  distance  of  about  300  miles.  The  new  road  passes  through  the 
center  of  territory  covered  by  the  Great  Northern  and  crosses  12 
branch  lines  of  the  latter  which  were  built  through  the  Red  River 
district.     It  is  expected  to  secure  a  large  share  of  the  grain  traffic. 

Morgan's  Louisiana  &  Te.xas  (Southern  Pacific). — An  officer 
writes  that  surveys  are  being  made  to  build  a  line  from  Baton  Rouge, 
La.,  southwest  to  Lafayette,  a  distance  of  53  miles;  also  that  surveys 
have  been  completed  for  an  extension  from  Arnaudville  north  for  a 
distance  of  12  miles  to  Port  Barre.     Rights  of  way  are  being  secured. 

Munising. — This  company  has  applied  for  an  amendment  to  its 
charter  giving  authority  to  build  branches  from  a  point  on  its  line 
at  Little  Lake  station,  in  Marquette  County,  Mich.,  to  Austin  and 
Princeton  mines,  a  distance  of  7.3  miles;  from  the  northern  terminus 
on  Munising  bay  northeasterly,  paralleling  the  shore  of  Lake  Supe- 
rior, to  a  point  in  Alger  County,  25  miles;  and  for  a  line  from 
its  main  line  south  to  a  connection  with  the  Delta  Lumber  Co.'s  road 
in  Schoolcraft  County,  24  miles. 


Nashville   &   Northeastern. 
ville  above. 


-See   Cumberland   River   &   Nash- 


Oregon  &  Idaho. — An  officer  writes  that  this  company,  recently 
organized  to  build  a  railroad  from  Ontario,  Ore.,  to  Emmett,  about 
30  miles,  will  be  built  at  once.  Bids  are  being  asked  for  the  work 
but  no  contracts  have  as  yet  been  let.  The  work  will  be  light  and 
includes  the  building  of  one  bridge  over  the  Snake  river.  The  maxi- 
mum grade  will  be  1.5  per  cent,  and  the  maximum  curvature  5 
deg.  O.  V.  Allen,  of  Boise  City,  Idaho,  and  O.  C.  Wright,  of 
Sumpter,  Ore.,  are  the  engineers  in  charge.  Information  will  be 
furnished  by  the  latter.     (Nov.  17,  p.  159.) 

Pea  River  Valley  &  Gulf. — An  officer  writes  that  this  road  will 
be  built  from  Opelika,  Ala.,  southwest  through  Union  Springs, 
Brundige,  Enterprise,  Chancellor  and  Geneva,  Ala.,  and  Darlington 
and  DeFuniak  Springs,  Ala.,  to  Portland,  Fla.,  on  Choctawhatchee 
Bay,  on  the  Gulf  of  Mexico,  a  total  distance  of  about  190  milea 
No  track  has  been  laid.  The  company  intends  to  buy  a  short  exist- 
ing line  running  north  from  DeFuniak  Springs  about  12  miles. 
The  time  for  asking  bids  tor  the  work  has  not  yet  been  fixed.  The 
work  will  be  light;  maximum  grade  1.1  per  cent.,  and  light  curva- 
ture. The  work  includes  the  building  of  three  small  bridges.  Sur- 
veys have  been  completed  for  a  part  of  the  proposed  line.  Connec- 
tion will  be  made  at  Opelika,  the  northern  terminus,  with  lines  run- 
ning northwest  to  Birmingham,  Ala.,  and  northeast  to  Atlanta,  Ga. 
From  the  southern  terminus  at  Portland  there  is  a  favorable  water 
route  through  the  East  Pass  crossing  the  gulf  to  Cuba  and  South 
American  countries.     (November  24,  p.  167.) 
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Pek.nsylvaxia.— An  officer  writes  that  the  program  of  the  Engi- 
neering department  for  improvements  to  be  carried  out  during  the 
next  year  includes:  A  new  low-grade,  double-track  freight  line  from 
Glenlock  to  West  Philadelphia  to  cost  $7,000,000;  two  additional 
tracks  from  Trenton,  N.  J.,  to  Waverly,  as  a  continuation  of  the  low- 
grade  freight  line  to  New  York,  $5,500,000,  and  third  and  fourth 
tracks  on  the  Middle  division  for  about  12  miles  to  cost  ?2,500,000. 

Pexn-.sylv.\.\ia  Li.\es  We.st. — The  Pennsylvania  Company's  new 
cut-off  from  Ravenna  eastward  to  Niles,  Ohio,  where  connection  is 
made  with  the  Pittsburg,  Youngstown  &  Ashtabula  division,  has  been 
opened  for  business.  The  Cleveland  &  Pittsburg,  between  Cleve- 
land and  Ravenna,  has  also  been  rebuilt.  The  company  now  has 
lines  between  Cleveland  and  Pittsburg  over  three  routes:  One  via 
Ravenna  and  Youngstown.  13S  miles;  one  via  Alliance  through  Home- 
wood.  140  miles,  and  the  other  via  Alliance  and  Wellsviile,  150 
miles. 

Richmond  &  Che-sapeake  Bay  (Electric).— An  officer  writes 
that  this  company,  which  proposes  to  build  an  electric  railroad  from 
Richmond.  Va..  north  to  Ashland,  and  thence  to  tidewater  by  a 
route  not  yet  determined,  has  surveys  under  way  and  that  con- 
tracts for  grading  were  to  be  let  about  the  first  o£  this  month. 
A  contract  has  already  been  given  to  Charles  Gasser  for  masonry. 
The  maximum  grades  will  be  1  per  cent.,  but  most  of  them  will 
be  %  per  cent.  There  will  be  one  overhead  viaduct  at  Richmond 
about  2,700  ft.  long.  Frank  J.  Gould,  of  New  York,  is  President, 
and  C.  P.  E.  Burgwyn,  Chief  Engineer,  of  Richmond.  Va.  (Novem- 
ber 24.  p.  167.) 

Seaboard  An;  Line. — See  Tallahassee  Southeastern  below. 

SoL-TH  &  Western. — A  contract  has  been  let  by  this  company 
to  S.  Walton  &  Co..  of  Falls  Mills.  Va..  for  building  12  miles  of 
its  proposed  road  in  Hawkins  County,  Tenn..  and  in  Scott  County. 
Va.  The  surveys,  which  are  being  made  for  this  company  by  the 
(Jeorge  L.  Carter  Syndicate,  will  shortly  be  completed  and  bids 
for  building  about  200  miles  of  the  proposed  road  will  be  asked 
for.     (October  20,  p.  128.) 

Southern. — Announcement  has  been  made  by  this  company  that 
it  has  opened  for  passenger  traffic  its  Danville  extension  from  Har- 
rodsburg,  Ky..  south  to  Danville,  a  distance  of  nine  miles. 

Southern  Pacific. — See  Morgan's  Louisiana  &  Texas  above. 

Tallahassee  Southeastern  (S.  A.  L.). — This  company,  which 
operates  a  line  fropi  Tallahasee.  Fla..  to  Wacissa,  on  the  Wacissa 
river,  in  Jefferson  County,  has  let  a  contract  to  Blair  Burwell,  of 
Jacksonville,  for  building  part  of  its  proposed  extension  from  Perry 
to  Wacissa.  on  which  work  is  under  way.  The  road  will  be  ex- 
tended through  Jefferson  County  into  Taylor  County  and  to  Perry, 
connecting  there  with  the  Suwanee  &  San  Pedro,  now  controlled  by 
the  Florida  Railway  Co.,  of  Live  Oak.  The  proposed  road  will  cross 
the  Aucilla  river.  Enconfina  river  and  Long  creek  before  reaching 
Perry,  and  will  traverse  a  rich  timber  section. 

Texas  Roads. — The  Kenefick-Hammond-Quigley  Construction  Co., 
Beaumont,  Tex.,  is  asking  bids  for  300  miles  of  grading  work  between 
Baton  Rouge.  La.,  and  Houston,  Tex. 

Tidewater. — This  company,  it  is  said,  has  let  a  contract  to 
MacArthur  Bros.  Company  for  building  100  miles  of  its  proposed 
road  from  a  point  near  Lawrenceville,  Va.,  west  towards  Rock, 
W.  Va.  The  contract  includes  21  tunnels  from  350  to  3,500  ft.  long, 
and  the  entire  contract  must  be  completed  in  two  years.  (Novem- 
ber 17,  p.  160.) 

Toledo.  Mar.sh.u.l  &  Northern. — At  a  recent  meeting  of  the 
stockholders  of  this  company  in  Marshall.  Ohio,  the  capital  stock 
was  increased  from  ?S00,000  to  $2,000,000.  The  company  will  soon 
begin  work  on  its  proposed  line  from  Bay  City,  Mich.,  southwest 
through  Olivet.  Marshall  and  Coldwater  to  Montpelier.  Ohio.  (April 
14,  p.  122.) 

VniGiNiA  &  Carolina  Coast. — This  company,  which  will  build 
i  railroad  from  Norfolk.  Va..  to  Beaufort,  N.  C,  about  130  miles, 
tias  given  a  contract  to  J.  G.  White  &  Co.,  of  New  York,  and  work 
is  now  under  way.  The  company  will  develop  about  500,000  acres 
3f  timber  lands  in  Virginia  and  North  Carolina. 
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Cincinnati,  Hamilton  &  Dayton. — On  December  4,  Judson  Harmon 
was  appointed  receiver  of  the  Cincinnati.  Hamilton  &  Dayton 
and  the  Pere  Marquette  on  the  petition  of  W.  B.  Horn,  of  New 
York.  He  stated  that  he  was  a  creditor  of  the  C.  H.  &  TO.  to 
the  amount  of  $62,986.  The  petition  also  alleges  that,  while 
the  defendant  company  was  solvent  prior  to  July  7,  1904,  It 
has  since  that  time  assumed  such  obligations  as  to  cripple  it. 
particularly  the  purchase  of  the  Pere  Marquette  stock  for 
$12,500,000.  the  agreement  between  the  C,  H.  &  D.  and  Pere 
Marquette  and  the  Toledo  Railway  &  Tei-minal  Co.  which  in- 
volved large  obligations  for  terminals  in  Toledo,  and  an  agree- 
ment to  carry  $3,500,000  bonds  issued  by  the  Pere  Marquette 
to  cover  that  company's  purchase  of  the  Chicago,  Cincinnati  & 
Louisville.      It  is  further  asserted  that  the  cash  assets  of  the 


C,  H.  &  D.  and  Pere  Marquette  on  December  2,  1905,  were  less 
than  $100,000,  although  the  interest  on  the  Pere  Marquette 
bonds  mentioned  above  is  due  on  January  1,  1906. 

President  Underwood  of  the  Erie  issued  the  following 
statement  on  November  29; 

"It  having  appeared  to  the  board  of  directors  of  the  Erie 
that  under  existing  conditions  the  purchase  of  the  common 
stock  of  the  Cincinnati.  Hamilton  &  Dayton  might  Involve 
obligations  on  the  part  of  the  Erie  company  interfering  with 
the  future  development  of  its  own  railroad,  the  board  of  direc- 
tors to-day  voted  unanimously  to  accept  the  offer  of  J.  P. 
Morgan,  himself  to  assume  and  complete  that  purchase  on  his 
own  account,  thus  relieving  the  Erie  Railroad  from  all  costs, 
charges  and  contracts  in  the  matter. 

"The  Erie  board  voted  further  to  proceed  with  the  sale  of 
Its  $12,000,000  convertible  bonds  as  heretofore  authorized,  the 
proceeds  to  be  used  as  authorized  under  the  general  mortgage 
of  1903  in  the  improvement  of  and  extensions  to  its  road. 
Of  course,  all  stockholders  who  have  subscribed  to  these  bonds 
on  the  faith  of  the  C.  H.  &  D.  stock  being  pledged  thereunder 
will  be  released  from  their  subscriptions  if  they  so  desire." 

Delaware  &  Hudson. — This  company  has  purchased  the  Quebec 
Southern,  whlcn  was  recently  sold  at  receiver's  sale.  (No- 
vember 17,  p.   160.) 

Delaware.  Lackawanna  &  W'estern. — The  directors  have  declared 
an  extra  dividend  of  10  per  cent.  This  makes  20  per  cent,  in 
dividends  which  have  been  paid  this  year,  as  compared  with 
17  per  cent,  last  year  and  7  per  cent,  during  each  of  the  two 
preceding  years. 

Erie. — See  Cincinnati,  Hamilton  &  Dayton. 

Kanawha  &  Michigan  (Tol'edo  &  Ohio  Central). — A  committee  has 
been  formed  to  represent  the  minority  stockholders  of  the 
Kanawha  &  Michigan  in  an  effort  to  influence  the  directors  of 
the  road  to  distribute  a  portion  of  the  net  profits  in  a  dividend 
to  the  stockholders.  The  committee  makes  the  following  state- 
ment: "The  Kanawha  &  Michigan  has  enjoyed  five  years  of 
great  prosperity,  in  which  the  gross  earnings  have  increased 
from  $759,069  to  $1,764,173.  and  by  a  favorable  disposition  on  the 
part  of  the  directors  can  easily  begin  to  pay  dividends  on  its 
$9,000,000  of  stock  issued.  The  earnings  for  the  next  fiscal  year 
indicate  a  gross  of  over  $2,000,000.  Heretofore  the  management 
has  been  hindered  from  considering  the  claims  of  the  stock  be- 
cause the  increasing  business  has  demanded  every  resource  of 
the  road  to  furnish  facilities  to  handle  it.  Because  of  the  clause 
binding  the  road  not  to  increase  its  bonded  debt  ($2,469,000) 
beyond  $15,000  per  mile,  increases  of  rolling  stock  and  every 
addition  and  improvement  to  plant  has  had  to  be  paid  for  out 
of  earnings  and  temporary  loans.  In  addition  to  such  expendi- 
ture from  earnings,  which  is  estimated  to  have  amounted  to 
$2,000,000  ill  five  years,  there  has  been  added  to  its  interest- 
bearing  obligations  $2,705,330  debts  for  improvements,  which 
have  increased  the  charges  per  year  from  $109,591  in  1900  to 
$239,173  in  1905.  The  present  charge  of  $239,173,  which  includes 
pa,yments  to  reduce  equipment  obligations,  is  not  burdensome 
when  the  large  earnings  are  considered,  and  by  ordinary 
economy  the  road  could  show  a  satisfactory  percentage  earned 
on  its  stock  in  the  last  fiscal  year."  The  committee,  which  is 
made  up  of  George  D.  Mackay.  of  Mackay  &  Co..  Chairman; 
W.  H.  Goadby,  of  W.  H.  Goadby  &  Co..  of  New  Y'ork.  and  I.  L. 
Ellwood.  of  Dekalb.  111.,  is  said  to  represent  about  one-half  of 
the  minority  shareholders.  H.  D.  Emerson,  of  Mackay  &  Co.. 
is  Secretary  of  the  committee. 

Kansas  City  Southern. — Blair  &  Co.  have  bought  $1,440,000  4% 
per  cent,  equipment  notes  of  1915  of  this  company.  The  equip- 
ment which  secures  these  bonds  is  to  be  delivered  w-itbin  the 
next  two  months,  and  consists  of  20  locomotives  and  1.414  cars. 

PHiL.iDELPHiA  COMPANY. — The  Pittsburg  Railways  Co.  will  issue 
$400,000  5  per  cent,  car  trust  bonds,  maturing  within  ten  years 
and  guai'anteed  by  the  Philadelphia  Co. 

Toledo,  St.  Louis  &  Western. — The  gross  earnings  for  the  year 
ended  June  30  were  $3,785,165,  an  increase  over  the  figures  for 
last  year  of  $443,517.  Operating  expenses  were  $2,851,099,  an 
increase  of  $424,925,  making  an  increase  in  net  earnings  of 
$8,332.      The  surplus  after  charges  was  $172,613. 

rxiON  P..VCIFIC. — The  report  for  the  year  ending  June  30  shows  gross 
earnings  of  $59,324,949.  an  Increase  of  $4,045,713.  The  operat- 
ing expenses  were  $30,370,702.  an  increase  of  $1,344,095.  reducing 
the  operating  ratio  from  51  per  cent,  to  48  per  cent.  The 
surplus  available  for  dividends  was  $22,785,507.  which  is  equal 
to  4  per  cent,  on  the  $99,558,900  preferred  stock  outstanding 
and  llt^i  per  cent,  on  the  $164,841,900  common  stock  outstand- 
ing.    The  surplus  after  all  charges  was  $7,219,282. 

Western  M.\ryland. — The  income  account  for  the  year  ended  June 
30  shows  gross  earnings  of  $3,900,249,  an  increase  of  $143,057. 
Operating  expenses  and  taxes  amounted  to  $2,512,421.  an  In- 
crease of  $189,206.  making  a  decrease  in  net  earnings  of  $46,149. 
The  surplus  after  charges  was  $206,097.  a  decrease  of  $194,345. 
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The  State  Railroad  Commi.ssion  of  Illinois  has  directed  its  sec- 
retary to  revise  the  freight  rates  on  the  railroads  of  that  state, 
to  go  into  effect  January  1;  and  on  roads  in  Class  A  the  order 
makes  a  horizontal  reduction  of  20  per  cent.  Roads  in  Class  B 
may  charge  10  per  cent,  more  than  the  rates  on  roads  in  Class  A. 

In  a  local  court  at  El  Paso,  Tex.,  the  railroads  have  heen  de- 
clared violators  of  the  Anti-trust  Law,  and  the  ticket  scalpers,  by 
presenting  this  argument,  have  escaped  prosecution.  As  in  the  case 
which  came  up  in  the  Federal  Court  at  Buffalo  a  year  or  two  since, 
the  railroads  which  attacked  scalpers  were  charged  with  maintain- 
ing associations  for  regulating  fares  and  thus  in  some  degree  sup- 
pressing competition  In  fares;  and  the  court,  necessarily  finding 
this  charge  valid,  under  the  Sherman  Law,  had  to  throw  the  rail- 
roads out  of  court. 

On  Tuesday,  December  5,  the  elevated  and  subway  lines  of  the 
Interborough  Rapid  Transit  Company,  New  York  City  (Boroughs 
of  Manhattan  and  the  Bronx)  carried  1.380.000  passengers,  the  lar- 
gest number  ever  carried  in  a  single  day.  The  number  on  the 
elevated  lines  was  SKS.OOO  and  on  the  subway  lines  515.000.  An 
officer  of  the  Interborough  tells  a  reporter  that  the  population  is 
rapidly  increasing  in  those  parts  of  the  city  which  are  convenient 
to  the  subway,  and  that  large  numbers  of  business  men  now  go 
home  to  lunch  in  the  middle  of  the  day  who  could  not  do  so  before 
the  rapid  transit  of  the  subway  was  available. 

The  Southern  Pacific  has  modified  its  decision  refusing  to  take 
"personally  conducted"  tourist  car  parties  from  its  eastern  connec- 
tions. It  appears  that  the  chief  reason  for  the  original  decision 
was  the  fact  that  the  rival  lines  bringing  passengers  into  Ogden 
from  the  East  have  frequently  delivered  tourist  sleeping  cars  only 
partially  loaded,  thus  throwing  upon  the  Southern  Pacific  the  burden 
of  many  hundreds  of  miles  of  unnecessary  haul.  It  is  now  proposed 
to  consolidate  such  loads  at  Ogden.  It  is  said  that  on  Thursday 
and  Friday,  November  2  and  3,  the  Denver  &  Rio  Grande  delivered 
to  the  Southern  Pacific  at  Ogden  87  tourist  cars  all  "personally  con- 
ducted." These  cars,  which  are  run  two  days  in  a  week,  take  more 
passengers  than  those,  without  special  conductors,  which  are  run 
on  the  other  five  days  in  the  week. 

According  to  press  despatches  from  Philadelphia,  the  Pennsyl- 
vania Railroad  is  to  make  a  sweeping  abolition  of  free  passes  begin- 
ning .lanuary  1.  The  classes  to  be  cut  oft  are  oflBce  holders,  poli- 
ticians, newspapers  and  everybody,  "with  the  possible  exception  of 
the  Presidtnt  of  the  United  States."  The  only  reasons  given  are 
that  the  spirit  of  the  Interstate  Commerce  Law  forbids  the  long 
established  custom,  and  that  the  officers  of  the  road  deem  it  fitting 
to  take  this  action  as  a  result  of  the  agitation  against  the  giving 
of  rebates.  Philadelphia  reporters  who  have  talked  with  officers  of 
the  Pennsylvania  say  that  the  trunk  line  presidents  are  to  meet 
this  week  and  that  all  the  other  lines  will  take  the  same  action  as 
the  Pennsylvania.  The  New  York  Central  has  already  made  a 
similar  announcement. 

The  Attorney-General  has  sent  instructions  to  every  district 
attorney  of  the  United  States  to  vigorously  enforce  the  laws  against 
discriminations  by  common  carriers.  They  are  to  diligently  investi- 
gate all  complaints  received  from  any  source,  and  to  make  investi- 
gations on  their  own  initiative  also.  Whenever  practicable,  they 
must  get  grand  juries  to  indict  both  shipper  and  carrier,  and  where 
the  testimony  of  one  is  needed  to  convict  the  other,  witnesses  should 
be  assured  of  immunity  from  prosecution.  Where  there  is  sufficient 
evidence,  violators  of  the  law  should  be  indicted  for  conspiracy  to 
commit  an  offense  against  the  United  States,  based  upon  section  5440 
of  the  i-evised  statutes.  The  Supreme  Court  has  held,  in  Chine  vs. 
United  States  (159  U.  S.,  590,  595),  that  a  conspiracy  to  commit  a 
crime,  itself  punishable  only  by  fine,  may  be  punished  by  imprison- 
ment: and  where  a  conviction  is  secured,  the  court  should  be  asked 
to  punish  by  imprisonment  and  not  by  fine  alone.  It  is  announced 
in  Philadelphia  that  under  this  order  the  Federal  grand  jury  will, 
le  asked  this  week  to  investigate  alleged  illegal  preferential  rates 
on  iron  pipe  sent  to  Winnipeg,  and  alleged  illegal  cartage  allow- 
ances to  a  shipper  of  coffee  in  Philadelphia. 

The    Railway    Mail    Service. 

At  the  close  of  the  year  [June  30,  1905]  the  railway  mail 
service  comprised  12,474  officers  and  employees,  an  increase  in 
the  year  of  853.  In  the  amount  of  ordinary  mail  handled  there 
was  an  increase  of  about  5.77  per  cent,  as  compared  with  the  pre- 
ceding year,  and  of  13  per  cent,  in  registered  matter.     During  the 


year  12  clerks  were  killed  while  on  duty.  The  preceding  year  there 
were  18  regular  clerks,  two  substitute  clerks  and  one  mail  weigher 
killed.  The  number  of  clerks  seriously  injured  was  125,  as  against 
90  for  last" year.  The  number  of  clerks  slightly  injured  was  380,  as 
against  348.  The  arduous  and  hazardous  duties  incident  to  the  serv- 
ice emphasize  the  desirability  of  some  legislative  action  that  will 
make  provision  for  clerks  worn  out  in  the  service  and  maintain  the 
vigor  and  efficiency  of  the  service  by  the  gradual  elimination  of 
superannuated  clerks. 

On  June  30,  1905,  there  were  3,064  railroad  routes,  the  total 
length  of  which  was  200,965  miles,  with  an  annual  travel  of 
362,645,731  miles.  The  expenditure  in  the  United  Stales  was  $39.- 
833,070.  The  increase  for  the  year  was  4,057  miles  in  length  of 
routes,  9,607,334  miles  in  annual  travel,  and  ?fi55,694  in  annual  rate 
of  expenditure. 

The  present  method  of  determining  the  rates  of  pay  for  this 
service  is  not  altogether  satisfactory,  and  while  I  am  not  yet  pre- 
pared to  suggest  specific  changes,  it  is  believed  that  certain  in- 
quiries that  are  being  instituted  through  departmental  channels 
will  afford  data  on  which  to  base  future  recommendations.  The 
plan  now  followed  appears  to  furnish  a  somewhat  uncertain  basis 
upon  which  to  make  annual  expenditures  exceeding  $40,000,000. — 
Postmaster  General.  Annual  Report. 

Interlocking  on  Twenty-three  Roads. 
The   Federal   Railway   Signal   Company,   of   New  York,   reports 
that  the   contracts   received   by   it   during   six   months   ending  Oct. 
31   last  for  mechanical  interlocking  aggregated  about  1.000   levers, 
as  follows: 

Machine 
Xame  of  Kiiilruiul.  Lu.ati.m.  lever  space. 

Baltimore  &  Ohio Niles,    0 30 

Haltimore  &  Ohio \Vildwoi.<l.    I'a .32 

Kaltimore  &  Ohio Ravenna,    o .'ii 

Raltimore  &  Ohio Flushing,    o 24 


O. 

Kent.    O 

I.owellville.  o.  . 
Kimmel.  Ind  .  . 
Kipley.  Ind.  .  . . 
Chi-isroiiher.  111. 
Itodden.  111.  .  .  . 
Winston.  Ill,  .  . 
Grand  Tr.     Glue  Island,  III. 


Hnliimoif  &  nl 

Haltini.T.-  &  oiiio 

Knitim,)!-..  &  uliio 

Kaltiinoic  &  Ohio 

rialtiinoi-p  &  iihio 

Clii...  P.U1-.  v\:  ijuinov  and  111.  Centval 

ChiiiiS"  i;reat   Western   

Chicago  Great  Western   .. 

rhic.  Tei-    Trans,  and  Chi  _ 

('in..  Ham.  &  Uay.  and  Cin.  Northern.  .  Carlisle,  O. 

Dela^vare  &   Hudson    (neonta.    X.    Y 

Delaware  &   Hudson    Oneonta.    N.    V 

Delaware  &  Hudson    1  "rhinson.    X.    Y 

Delaware*   Hudson    Mineial    Springs.    I'a  .  .  . . 

Delaware  &  Hudson    .Moosic,    I'a 

Delaware  &   Hudson    K.  (ilenville.  .Tiini'tn.  X.Y. 

Del.  &  Hurl,  and  Did.  Lack.  &  West Minooka.    Pa 

Gi.  Xortli'M-n  and  chic.  St.  P..  JL  &  O. .  .     Oakland.    Xeb 

(;t.  .Xoithein  Mud  Chic.  St.  P..  M.  &  O.  .     Dakota  City.   Xeh 

liulian  llaili.ii-  &  Chic.  Ind.  v>c  Louisville.     St.  .Tohns.  Ind 

Inrlian  llarlHii-  &  Indiana,  111.  &  Iowa.  .  .     Schneider.    Ind 

Indiana    Uail.or  and  Chic.   &  East.   111..     .Morocco.    Ind 

]iKli;iiia  Uarliiir  and  C,  C.  C.  &  St.  L.  .     ShelT.    Ind 

Indiana   Ilarhoi-  and  Lake  Erie  &  Wes..  .     Handy.    Ind 

I.ouisvle.  Henderson  &  St.L.  and  III.  Cen.     West    Point.    Ky 

M..  St.  I'.  &  S.  Ste.  Marie  and  Gt.  Xor.  .     Warren.    Minn 

M..  St.  I".  &  S.  Ste.  Marie  and  Gt.  Xor.  .     Conway,    N.    Dak 

.M..  St.  P.  &  S.  Ste.  Marie  and  Gt.  Xor.  .     .Vrdoch.    X.    Dak 

M..  St.  1'.  &  S.  Ste.  M    and  Xor  Pac...  .  I'orest    River,   X.   Dak...  . 

Philadelphia  &  Reading   West    Millon.    Pa 

Philadelphia  &  Reading   Ilarrishurg,   Pa 

Philadelphia  &  Reading    llyberry    Road.   I'a 

,„.,,,,..,,,.  I  iiustleton    and     Som*rton 

I'hiladelphia  &  Reading   j-      Turnpike,    Pa 

TlHladelphia  &  Reading    .• Ci-rscentville.    Pa 

Pennsylvania  Lines  West  of  Pittsburg.  .     tlibana.   O 

Pennsylvania  Lines  West  of  Pittsburg..     Hagenbaugh,    O 

Pennsylvania  Lines  West  of  Pittsburg.  .     Summit.  O. 


Total 


Rio  Janeiro  Steamers. 

The  Lloyd  Brazilerio,  which  operates  three  lines  of  coastwise 
steamships  out  of  Rio  de  Janeiro,  Brazil,  is  being  reorganized. 
The  government  will  require  it  to  run  its  own  steamers  to  the 
United  States,  and  this  will  necessitate  twenty-two  additional  ves- 
sels, and  eight  smaller  boats  are  required  for  river  navigation. 
The  new  steamers  are  expected  by  October,  1906.  and  the  new 
service  is  intended  to  be  in  operation  by  November  15  of  that  year. 

Scare  Suggestions. 

The  railroad  interests  have  abandoned  their  "information 
bureau."  which  was  indefatigable  in  sending  undesired  information 
to  newspapers  in  the  hope  of  killing  off  the  sentiment  sustaining 
President  Roosevelt  in  his  attitude  as  to  regulating  rates.  The  policy 
of  the  railroads  in  their  fight  has  been  puerile,  and  has  planted  still 
deeper  in  some  minds  the  belief  that  the  opposition  was  very  far 
from  being  in  the  interests  of  the  people.  This  literary  bureau's 
arguments  and  scare  suggestions  were  cheap.  The  attempt  to  break 
up  meetiu.gs  of  various  business  interests  which  were  likely  to  pass 
resolutions  favoring  rate  regulation  was  another  childish  way  to  be 
smart.     And  the  appearance  of  railroad  employees  urging  that  th> 
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present  laws  be  not  changed  was  as  funny  as  Punch.  The  present 
movement  is  likely  to  prove  just  like  the  railroad  attempt  to  pre- 
vent the  adoption  of  safety-couplers  and  other  life-saving  apparatus. 
That  splendid  movement  in  the  interests  of  humanity  was  declared 
an  impossible  and  preposterous  scheme,  yet  to-day  it  is  saving  life 
and  property,  .ind  justifying  itself  right  along.  The  railroad  man- 
agers have  been  more  scared  than  hurt,  and  apparently  have  feared 
anything  that  curtailed  their  absolute  monopolistic  power,  the  most 
dangerous  thing  for  themselves,  if  they  only  knew  it,  of  all  the 
chances  of  trouble  that  their  calling  develops.— Hart/ord  Courant. 

Combination  Draft  Carrier  and  Body  Bolster. 
The  accompanying  drawing  shows  a  new  design  of  east-steel 
draft-carrier  and  body  bolster  made  in  two  pieces  which  interlock 
with  each  and  require  no  bolts  or  rivets.  The  draft-beam  casting 
has  a  hollow  box  section  and  extends  from  the  end  sill  to  a  point 
2(1  in.  back  of  the  center  of  the  bolster.  Tlie  part  in  front  of 
the  bolster  can  be  modified  to  suit  any  form  of  draft  gear  or 
attachments  and  does  away  with  wooden  sills,  draft  lugs  and  bolts 
or    rivets.      In    the    drawing   the   Westinghouse   friction    draft    gear 


South   Annerican   Railroad   Projects. 

GiAY.\Quii.  &  Quirn  Railway. — The  construction  of  the  24.5-mile 
railroad  between  Guayaquil,  the  principal  seaport  of  Ecuador,  and 
Quito,  the  capital  of  the  republic,  situated  in  the  Andes  at  an  alti- 
tude of  9,390  ft.  above  the  sea  level,  is  expected  to  be  completed 
by  the  middle  of  next  summer,  after  which  it  is  proposed  to  con- 
tinue the  line  8,000  ft.  down  the  side  of  the  mountains  to  Ibarro 
on  the  border  of  the  United  States  of  Colombo,  about  50  miles 
from  Quito.  The  line  is  already  in  operation  from  Guayaquil  to 
Riobamba,  a  distance  of  about  100  miles.  Riobamba  is  a  city  of 
some  40,000  inhabitants,  and  is  surrounded  by  a  thickly  populated 
and  fertile  country.  The  road  is,  however,  built  on  to  Ambato, 
which  has  a  population  of  about  25,000,  and  is  the  point  where 
trade  from  the  Orient  or  interior  of  Ecuador  concentrates.  The 
only  present  entrance  from  the  plateau  and  populated  districts  of 
Ecuador  into  the  watersheds  of  the  Amazon  river  is  down  the 
Palata  river  from  Ambato.  and  over  this  route  the  rubber  and  other 
products  are  brought  to  the  latter  place.  Ambato  is  located  at  an 
height  of  S.554  ft.  above  the  sea  and  is  about  60  miles  from  Quito. 

Although  the  Government  of  Ecuador  has  been  trying  for  the 
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Combination  Cast-Steel   Draft  Carrier  and   Body  Bolster. 


is  shown  applied.  Hack  of  the  bolster  the  draft-casting  can  be 
modified  to  fit  any  sill  construction,  either  of  wood  or  metal.  For 
8-in.  channel  sills  eight  bolts  are  required  for  the  attachment  to 
each  sill.  Where  wooden  sills  are  used  the  construction  shown 
in  the  detail  in  the  upper  right-hand  corner  of  the  drawing  is  used. 

The  body  bolster  is  cast  in  one  piece  with  an  I  section  and 
broad  flat  top  flange,  giving  it  ample  strength  in  all  directions.  At 
the  center  it  bridges  the  draft  casting  which  is  put  in  from  the 
bottom  and  interlocks  with  it  both  longitudinally  and  laterally. 
Four  bolts  are  used  for  fastening  the  two  pieces  together  but  they 
are  not  subjected  to  any  shear.  The  top  center  plate  instead  of 
being  cast  on  the  body  bolster  is  cast  on  the  under  side  of  the  draft 
beam. 

The  drawing  also  shows  a  cast-steel  truck  bolster  and  a  new 
form  of  side  bearing.  The  truck  bolster  is  made  in  one  casting  with 
a  box  section  at  the  ends  and  a  deep  center  section,  with  a  support- 
ing strut.  The  bottom,  of  the  side  bearing  boxes  on  both  bolsters 
are  corrugated  and  a  cast-steel  roller,  with  corresponding  corruga- 
tions or  teeth  is  inserted  instead  of  the  usual  form  of  smooth  roller. 
This  roller  is  tapered  to  keep  it  always  in  proper  alinement  and 
cannot  work  out  of  the  boxes. 

These  devices  have  recently  been  patented  and  are  to  be  sold 
by  the  Pittsburg  Equipment  Company,  541  Wood  street,  Pittsburg, 
Pa. 


last  50  years  to  get  the  line  built,  no  real  work  was  done  until  1S71. 
By  1875  about  30  miles  of  road  were  completed.  Nothing  further  was 
done  until  1887,  when  about  five  miles  more  were  laid.  The  govern- 
ment caused  extensive  surveys  to  be  made  during  the  early  nineties, 
but  nothing  in  the  way  of  further  construction  was  accomplished. 
Meantime  a  large  part  of  the  road  already  built  fell,  through  neglect, 
into  a  ruinous  condition.  From  1873  to  1894  no  less  than  a  dozen 
formal  contracts  were  made  between  the  government  and  private 
firms,  both  Ecuadorian  and  foreign,  for  the  construction  of  a  rail- 
road which  should  connect  the  coast  with  the  interior  plateau,  but 
every  effort  resulted  in  failure  and  financial  disaster  until  1898. 
when  the  government  entered  into  a  contract  with  Archer  Harman. 
of  New  York,  for  the  rehabilitation  of  the  old  railroad  and  for 
the  construction  of  the  line  on  to  Quito.  The  Guayaquil  &  Quito 
Railway  Company  was  formed  ■with  American  and  British  capital 
in  about  equal  proportions  for  the  purpose  of  carrying  out  the 
enterprise.  Mr.  Harman  is  President  of  the  company,  and  T.  H. 
Powers-Farr  is  Vice-President.  The  directorate  now  includes  the 
names  of  Erskine  Hewitt,  E.  P.  Holran.  Charles  H.  Lee,  S.  H.  Lever, 
E.  Hope  Norton.  E.  Dutilh-Smith.  Elliott  C.  Smith,  Robert  Meade 
Smith,  Hiram  R.  Steele  and  Arthur  Turnbull,  all  of  New  York, 
and  W.  M.  Beckner.  of  Kentucky.  The  total  issue  of  $12,282,000 
first  mortgage  6  per  cent,  gold  bonds  of  the  company  are  secured 
by  a  first  lien  on  the  customs  receipts  of  Ecuador  (which  amounted 
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o  about  ?4, 000, 000  in  1903),  and  by  a  first  mortgage  on  the  railroad 
ind  its  appurtenances;  tbey  are  also  guaranteed  as  to  principal  and 
nterest  by  the  government. 

The  Ecuadorian  Association.  Limited,  was  incorporated  in  Scot- 
and  to  carry  out  the  agreements  for  construction  between  the  Ecua- 
lorian  government  and  the  Guayaquil  &  Quito  Railway  Company, 
rhe  association  made  a  sub-contract  with  the  J.  P.  McDonald  Com- 
pany, of  New  York,  who  built  30  miles  of  the  57  miles  of  the  moun- 
:ain  division  and  partially  graded  the  remaining  27  miles.  In  Sep- 
tember, 1902,  34  miles  of  the  mountain  division  were  in  operation, 
rhe  Ecuador  Company  of  New  Jersey  was  then  formed  by  Robert 
2.  Pruyn,  of  Albany,  N.  Y.,  and  succeeded  in  opening  the  road 
to  public  traffic  to  a  point  115  miles  distant  from  Guayaquil.  This 
was  done  in  June,  1903.  Another  construction  company  was  organ- 
ized in  November  of  last  year  by  Mr.  Harman  and  his  associates. 
This  is  the  Inca  Company,  which  is  incorporated  in  New  Jersey 
and  has  entered  into  a  contract  with  the  Guayaquil  &  Quito  Rail- 
way Company  to  complete  the  building  of  the  road  to  Quito,  the 
construction  of  which  will  open  up  what  is  claimed  to  be  one  of 
the  richest  agricultural  territories,  now  having  only  the  most  primi- 
tive transportation  facilities  with  the  outside  world. 

The  Ecuador-Bolivia  Railroad  Contract. — Several  American 
contracting  concerns  are  figuring  on  a  contract  about  to  be  awarded 
for  the  construction  of  a  300  mile  railroad,  which  is  intended  to  serve 
as  an  outlet  by  way  of  Chili  for  the  rubber,  cocoa,  coffee, 
cinchona  bark,  etc.,  grown  in  the  interior  of  Bolivia.  The  road 
is  to  run  from  Anca,  the  most  northerly  port  in  Chili,  to  La  Paz, 
located  on  the  south  end  of  Lake  Titicaca,  the  highest  sheet  of 
water  in  the  world,  it  being  at  an  altitude  of  some  12,000  feet 
above  sea  level.  The  line  will  pass  through  Ancara,  15,000  odd 
feet  above  the  sea.  The  gradient  in  the  Andean  section  will  be 
about  3.75.  The  gage  is  to  be  42  in.  At  present  La  Paz,  which 
is  the  principal  rubber  center  in  Bolivia,  has  no  railroad  connection 
with  the  outside  world.  The  nearest  road  is  at  Puno,  on  the  north- 
west end  of  Lake  Titicaca,  about  100  miles  distant.  The  Puno  line 
connects  with  MoUendo,  a  Peruvian  seaport. 

Among  those  who  are  to  submit  bids  for  the  construction  work 
are  the  New  York  contracting  firms  of  J.  G.  White  &  Co.  and  James 
Stewart  &  Company.  The  British  contracting  firm  of  S.  Pearson  & 
Son,  Limited,  as  well  as  German  concerns  are  also  after  the  con- 
tract. Tenders  are  to  be  opened  at  the  Chilian  Ministry  of  the 
Interior  at  Santiago,  January  2. 

An  Improved  Pressed  Steel  Hand  Car  Wheel. 
An  improved  design  of  pressed  steel  wheel  for  hand  and  push 
cars  is  illustrated  herewith.  By  the  use  of  special  machinery  the 
metal  is  so  distributed  as  to  increase  its  thickness  in  the  flange  and 
flange  throat  from  %  to  3/16  in.  The  metal  plate  used  in  making 
the  wheel  being  i/4  in.,  its  thickness  is  almost  doubled  at  the  above- 
mentioned    points.     The   plates   are   sheared    to   circular   form    and 


Pressed  Steel  Hand  Car  Wheel. 

shaped  at  white  heat  under  heavy  hydraulic  pressure.  The  plates 
are  then  reheated  and  run  through  a  finishing  machine,  which 
effects  the  distribution  of  metal  already  mentioned.  The  metal  is 
compressed  in  all  processes  of  manufacture  of  the  wheel,  which  is 
rolled  in  finishing,  thus  increasing  the  density  and  hardness  and 
tensile  strength  of  the  metal  and  therefore  its  wearing  qualities. 

From  the  finishing  machine  the  wheels  pass  at  red  heat  to 
another  hydraulic  press  holding  male  and  female  dies  which  size 
the  wheels  and  maKe  all  of  them  of  uniform  diameter  and  peri- 
phery The  hub  and  flange  are  pressed  into  place  hydraulically, 
and  the  riveting  is  done  cold  under  similar  pressure.  The  dish 
01  the  center  and  depth  of  the  corrugations  are  made  as  great  as 
possible  to  give  maximum  weight-bearing  qualities  and  a  better 
and  stronger  hub  fit.     The  wheel  presents  an  excellent  appearance. 

Tbese    -wheels    are    made    by   the    Kalamazoo    Railway    Supply 


Company,  Kalamazoo,  Mich.  This  company  was  reorganized  during 
the  past  year  with  largely  Increased  capital,  and  large  additions 
have  recently  been  made  to  the  plant,  including  the  latest  improved 
tools  for  the  machine  shop. 

The     Recent     History   of     Federal    Control     of     Railroads     in     the 
United   States.* 

BY   W.    M.   ACWORTII, 

{Continued  from  page  118.) 
To  an  Englishman,  who  knows  that  his  own  Railroad  Commis- 
sion has  had  power  for  thirty  years  not  only  to  say  that  an  existing 
rate  is  wrong,  but  practically  to  say  that  a  certain  other  rate  ought 
to  be  substituted  for  it,  it  is  a  little  difficult  to  understand  the  alarm 
which  the  President's  proposal  has  excited  in  the  American  railroad 
world.  From  the  point  of  view  of  the  public  interest  it  is  easy  to 
find  arguments  against  it.  That  the  interference  of  our  own  Com- 
mission has  tended  to  rigidity  rather  than  adaptation  to  changing 
circumstances;  that  it  has  kept  rates  up  that  would  naturally  have 
come  down  to  the  benefit  both  of  the  railways  and  their  customers; 
that,  though  the  interference  may  possibly  have  been  necessary,  on 
the  whole  it  has  done  more  good  than  harm — all  this  I  for  one 
firmly  believe.  But,  at  least,  th«i-e  has  been  here  no  sign  of  a  revo- 
lutionary upheaval  of  the  status  quo.  And,  indeed,  in  cases  such  as 
those  of  the  Liverpool  Corn  Trade  Association  and  the  Southampton 
Docks  the  Court  has  pretty  distinctly  shown  that  any  such  upheaval 
is  in  the  highest  degree  unlikely. 

At  the  same  time  there  can  be  no  doubt  whatever  that  the  great 
majority  of  the  railway  men  of  America  do  regard  the  proposals  of 
the  Piesident  with  the  most  serious  apprehension.  They  mistrust. 
not  without  excuse,  both  the  competence  and  the  impartiality  of 
the  Interstate  Commerce  Commission.  They  point  out  that  in  at 
least  two  cases — subsequently,  it  is  true,  upset  by  the  Supreme 
Court — the  Commission  has  not  shrunk  from  decisions  which  would 
have  reduced  to  chaos  the  rates  over  the  whole  what  is  known  as 
Southern  Territory— a  territory  as  large,  and  likely  in  fifty  years 
to  be  as  populous  and  important  as  France  and  Germany  combined. 
With  the  experience  of  practical  railroad  men  they  ridicule  the  idea 
of  five  or  seven  men  in  Washington  attempting  to  control — you  will 
remember  that  the  Commission  has  power  to  act  of  its  own  motion, 
without  waiting  till  a  complaint  is  brought  before  it — the  rate-mak- 
ing on  220,000  miles  of  line,  stretching  over  between  three  and  four 
million  square  miles  of  country,  and  affecting  a  traffic  which  brings 
in  a  revenue  of  £250,000,000  per  annum.  It  needs  at  present  the  best 
energies  and  intelligence  of  an  army  of  traffic  managers  and  freight 
agents  scattered  all  over  the  country  to  deal  with  the  165,000  changes 
of  rates,  which,  as  I  have  already  told  you  are  put  into  force  in  one 
year.  How  can  five  men  in  Washington  assume  their  functions? 
Further,  the  railroad  men  appeal  to  the  Constitution  of  the  United 
States,  which  says  that  no  man  shall  be  deprived  of  his  property 
without  due  process  of  law,  and  they  say  that  the  property  of  rail- 
road shareholders  is  in  effect  the  right  to  receive  reasonable  rates 
for  the  carriage  of  passengers  and  goods.  They  refuse  to  admit 
that  a  branch  of  the  executive  government  can  oust  the  railroads 
themselyes  from  the  exercise  of  this  right. 

For  my  own  part,  while  fully  admitting  that  theoretically  the 
position  of  the  railroad  companies  is  a  very  strong  one,  I  cannot 
shut  my  eyes  to  the  fact  that  theoretically  the  position  of  the  Presi- 
dent is  a  very  strong  one,  too.  The  great  railroad  magnates  appear 
to  the  ordinary  citizen  to  be  able  to  exercise  almost  unfettered  con- 
tol  of  what  the  President  calls  the  highways  of  commerce.  In  fact 
magnates,  however  great,  are  controlled  by  economic  forces  against 
which  it  would  be  vain  for  them  to  contend.  But  the  public  can 
hardly  be  expected  to  see  this.  Certainly  our  own  Parliament  has 
never  shown  much  sign  of  seeing  it. 

How  the  struggle  will  end— and  at  present  it  is  the  dominant 
issue  in  American  politics — no  one  can  say.  A  short  time  baek  it 
looked  as  though  the  exposure  by  the  railroads  of  the  want  of  logic 
both  in  the  President's  message  and  in  the  Esch-Townsend  bill  would 
suffice  to  prevent  any  legislation  at  all.  But  since  then,  not  only  has 
the  President's  unique  personal  influence  in  the  country  been  still 
further  strengthened,  but  the  scandalous  disclosures  in  the  Equitable 
Life  case,  in  which  one  prominent  railroad  man  is  unfortunately  in- 
volved, have  given  fresh  strength  to  the  feeling  that  great  capital- 
istic organizations  stand  in  need  of  better  public  supervision.  In 
this  country  it  would  be  safe  to  say  that  the  Government  would  pass 
its  bill.  But  the  American  constitution  is  so  utterly  different  from 
ours;  the  balance  of  independent  forces,  which  is  its  special  feature, 
is  so  complicated  in  its  working,  that  no  one  can  foresee  what  the 
future  will  bring. 

The  most  recent  information  that  I  have  received  is  that  there 
is  some  prospect  of  a  compromise  somewhat  on  the  following  lines. 
The  Commission  would  be  strengthened,  it  would  cease  to  act  as 
detective  and  prosecutor;  its  members  would  be  increased  in  num- 
ber, and  their  salaries  made  less  inadequate.    Power  would  be  given 


•A  lecture  delivered  on  Oct.  25,  at  the  School  of  Economics,  University 
of  London. 
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to  them,  after  complaint  and  a  i'ormal  hearing,  to  fix  a  rate,  which, 
in  case  of  appeal  by  the  railroads,  would  not  go  into  effect  until  it 
had  been  approved  by  a  court.  But  it  is  much  questioned  whether  an 
Act  framed  on  these  lines  would  be  constitutional.  A  court  can 
only  discharge  judicial  functions.  Is  it  a  judicial  function  to  say 
what  will  be  a  reasonable  rate  next  week?  Further  it  is  argued  by 
very  distinguished  lawyers  as  follows:  A  court  can  interfere  to  dis- 
allow a  rate  made  by  the  railroads  which  is  so  high  as  to  be  extor- 
tionate, or  which  creates  an  undue  preference,  for  such  rates  are 
forbidden  by  statute.  It  can  disallow  a  rate  made  by  the  Commis- 
sion so  low  that  it  would  amount  to  confiscation  of  the  property  of 
the  railroad,  for  that  is  forbidden  by  the  Constitution.  Say  that  a 
rate  of  40s.  would  be  high  enough  to  be  extortionate,  while  a  rate 
of  20s,  would  be  so  low  as  to  be  confiscatory.  Between  these  points 
it  is  a  matter  of  business  discretion  where  the  rate  is  to  be  fixed, 
and  the  exercise  of  business  discretion  is  not  constitutionally  a 
judicial  function. 

In  the  discussion  of  this  highly  technical  question  it  would  ob- 
viously be  futile  for  a  foreigner  to  attempt  to  intervene.  I  have 
merely  pointed  out  the  difficulties  that  confront  the  President.  I 
hope  what  I  have  said  may  help  some  of  you  to  follow  with  a  more 
understanding  interest  the  manner  in  which  in  this  coming  winter  he 
■will  endeavor  to  extiicaie  himself  fJom  them. 

German   Agent  for  Japanese  Government   Railways. 

The  administration  of  the  Japanese  Government  Railways, 
which  has  hitherto  filled  the  bulk  of  its  requirements  for  rails, 
bridge  material,  locomotives  and  other  equipment  in  the  United 
States,  is  reported  to  be  negotiating  with  a  view  to  place  large 
contracts  in  Germany.  Herr  Baurat  Rumschottel,  formerly  chief 
executive  of  the  Berlin  Machine  Building  Company,  one  of  the 
largest  concerns  of  its  description  in  Europe,  has  been  appointed 
Berlin  agent  for  the  Mikado's  government  lines.  Herr  Rumschot- 
tel is  the  first  German  to  be  selected  for  the  position,  hitherto 
Englishmen  having  been  chosen. 

The  Manila  and  Dagupan. 

The  attention  of  the  State  Department  has  been  called  to  the 
claim  of  the  British  owners  of  the  Manila  &  Dagupan  Railroad 
against  the  American  Government.  The  claim  amounts  to  about 
$1,500,000,  and  is  for  damages  incurred  during  the  insurrection  in 
the  Philippines,  when  the  road  was  taken  over  by  the  army  for 
military  purposes.  The  justice  of  the  claim  has  already  been  ad- 
mitted by  the  United  States  Government,  the  question  at  issue  being 
the  amount  of  damages  to  be  paid. 

Cotton  Rates  in  Texas. 

In  going  to  Galveston,  the  chief  port  of  Texas,  a  large  share  of 
the  cotton  raised  in  the  State  passes  through  Houston,  50  miles 
north  of  Galveston,  and  much  of  it  is  stopped  off  there  to  be  com- 
pressed. By  reason  of  this  and  of  the  fact  that  Houston  is  Itself 
something  of  a  seaport,  being  on  Buffalo  Bayou,  the  city  does  a 
large  business  in  cotton.  To  foster  this  Houston  trade,  the  State 
Railroad  Commission  has  made  certain  changes  in  rates.  These 
facts  are  necessary  to  an  understanding  of  the  following  editorial 
from  the  Galveston  Neics.  which  we  copy  as  an  illustration  of  the 
beauties  of  state  rate-making: 

"The  Railroad  Commission  of  Texas  is  supposed  to  have  been 
created  for  the  purpose  of  preventing  unfair  discrimination  in  favor 
of  one  shipper  or  place  as  against  another.  It  now  stands  com- 
mitted to  the  very  policy  it  was  created  to  prevent.  It  taxes  the 
cotton  growers  of  Texas  almost  $1,000,000  a  year  to  enable  its  one 
favored  city,  Houston,  to  continue  'in  the  cotton  business.'  For 
years  this  handicap  has  been  put  upon  other  cities  to  offset  their 
natural  advantages,  and  during  these  j'ears  Judge  Reagan  himself 
admitted  the  Injustice  of  the  differential  in  favor  of  Houston  against 
other  cities  and  against  the  cotton  raisers. 

"Until  recently  no  commissioner  who  stands  out  for  this  anom- 
aly in  a  State  boasting  a  free,  equal  democratic  policy  has  ever 
dared  to  let  out  of  his  lips  the  real  purpose  of  the  differential. 
Recently,  on  being  cornered  by  the  Beaumont  Journal,  which  insists 
that  the  people  of  Beaumont  are  just  as  good  as  the  people  of 
Houston  and  ought  to  have  equal  privileges  and  similar  treatment, 
Commissioner  Colquitt  let  the  cat  out  of  the  bag.  He  said  in  so 
many  words:  "Galveston  has  been  appealing  to  the  Commission  to 
establish  a  straight  mileage  basis  on  cotton  from  all  points  in  the 
State,  giving  Galveston  the  same  rate  which  Houston  enjoys.  To 
do  so  would  put  Houston  out  of  the  cotton  business,  and  that  city 
would  secure  none  of  this  traffic,  a.s  is  evident  from  the  experience 
Beaumont  is  now  having.'  *  *  *  If  it  is  just  to  leave  Beaumont 
with  the  'experience  it  is  now  having'  and  to  leave  a  hundred  other 
places  with  precisely  similar  troubles,  then  why  is  it  not  just  to 
leave  Houston  to  take  her  chances  with  the  rest?  If  it  is  the  duty 
of  a  Democratic  Commissioner,  who  declaims  against  special  privi- 
Jeges,  to  arbitrarily  discount  the  natural  advantages  of  other  cities, 
and  to  arbitrarily,  and  at  great  cost  to  the  people,  make  up  for  a 
Jack  of  such  advantages  by  manipulating  freight  rates  in  favor  of 


Houston,  why  shouldn't  he  do  as  much  for  Beaumont?     Isn't  Beau- 
mont Democratic? 

"Commissioner  Colquitt's  remark  about  putting  Houston  out  of 
the  cotton  business  can  mean  only  one  thing:  that  the  cotton  pro- 
ducers of  Texas  are  penalized  to  the  tune  of  almost  $1,000,000  to 
enable  Houston  to  remain  in  the  cotton  business.  Why  not  make 
similar  efforts  to  keep  any  one  of  a  hundred  other  cities  in  the 
cotton  business." — Galveston  .A'eits. 

Manufacturing  and  Business. 

The  Canadian  Locomotive  Co.  has  applied  to  the  Kingston  City 
Council  asking  for  an  exemption  of  taxes  for  20  years.  If  the  ex- 
emption is  granted  the  company  proposes  to  increase  the  plant 
to  double  its  present  capacity. 

The  E.  M.  Dart  Manufacturing  Company,  Providence,  R.  I.,  has 
received  an  order  from  the  Baltimore  &  Ohio  Railroad  for  Dart 
unions  to  be  used  on  200  locomotives  now  being  built  for  that  road 
by  the  American  Locomotive  Co. 

Miss  C.  A.  Baker,  daughter  of  tie  late  W.  C.  Baker,  of  New 
York,  died  on  December  fi.  On  the  death  of  Mr.  Baker,  five  years  ago. 
Miss  Baker  took  up  the  management  of  the  Baker  Car  Heater, 
which  she  conducted  most  successfully  until  her  death. 

The  Betts-Hayden  Construction  Co.,  of  Norfolk,  Va..  has  been 
incorporated  with  a  capital  of  $200,000  to  build  docks,  stations  and 
do  other  construction  work.  The  officers  are:  I.  B.  Betts,  Presi- 
dent, New  York;  M.  C.  Elliott,  Secretary  and  Treasurer,  Norfolk,  Va. 

An  interesting  exhibit  at  the  Electrical  Show,  Madison  Square 
Garden.  New  York,  is  that  of  the  Electro-Dynamic  Company,  Bay- 
onne,  N.  J.,  in  which  actual  tests  of  the  Moloney  transformers  are 
made.  These  tests  show  the  various  efficiencies  of  the  transformers, 
such  as  low  copper  losses,  and  other  interesting  data. 

The  St.  Louis  Car  Co.,  St.  Louis,  Mo.,  has  recently  booked  large 
orders  for  its  spiral  journal  bearings  as  follows:  One  thousand  six 
hundred  4%  in.  x  8  in.  and  3,200  5\-2  in.  x  10  in.  for  the  Burlington; 
10.000  51/2  in.  X  10  in.  for  the  Southern  Pacific,  and  1,600  5%  in. 
X  10  in.  for  the  O.,  R.  &  N.  There  are  also  being  delivered  to  the 
Pullman  Company  for  the  Burlington  8,000  5  in.  x  9  in.;  200  5%.  in. 
X  10  in.  to  the  American  Locomotive  Co.  for  the  B.  &  C;  and  an 
order  for  32,000  5  in.  x  9  in.  is  being  finished  up  for  the  Mo.  P. 

The  Northern  Engineering  Works,  crane  builders,  of  Detroit, 
Mich.,  have  been  awarded  the  contract  for  the  electric  cranes  re- 
quired in  the  new  steel  casting  foundry  of  the  Monarch  Coupler 
Co.,  Ltd.,  Detroit,  Mich.  There  will  be  one  25-ton,  4-motor  elec- 
tric cradle  crane.  50-ft.  span,  and  one  10-ton,  4-motor  standard 
crane,  50-ft.  span.  The  Northern  Engineering  Works  have  also 
recently  completed  installing  three  electric  traveling  cranes  in  the 
plant  of  the  Detroit  Steel  Casting  Co.,  consisting  of  one  30-ton. 
4-motor  ladle  crane,  70-ft.  span,  and  two  10-ton,  3-motor  electric 
cranes,  70-ft.  span,  and  are  now  constructing  for  the  same  firm  a 
10-ton,  80-ft.  electric  gantry  crane  for  yard  service. 

Iron  and  Steel. 

Work  has  been  started  in  the  new  billet  and  bloom  mill  of  the 
Lackawanna  Steel  Co.,  Buffalo,  N.  Y.,  which  will  have  a  capacity  of 
40,000  tons  a  month. 

The  Alabama  Steel  &  Wire  Co.,  of  Gadsden,  and  the  Under- 
wood Coal  &  Iron  Co.,  of  Blount  County,  according  to  reports,  have 
beeen  merged,  under  the  name  of  the  Southern  Steel  Co.,  of  Gads- 
den, Ala.,  with  a  capital  of  $16,000,000.  The  officers  of  the  new 
company  are:  Everett  Schuler,  President,  Gadsden;  George  H. 
Schuler.  Vice-President  and  Treasurer,  Birmingham;  R.  D.  Carver, 
Secretary,  Birmingham.  Besides  these,  the  directors  include:  H. 
B.  Schuler,  Saratoga,  Fla.;  John  Bindley,  Pittsburg;  C.  VanCamp. 
Indianapolis;  Moses  Taylor  and  Robert  D.  VanCourtlandt.  New 
York. 


MEETINGS  AND  ANNOUNCEMENTS. 


( For  dates  of  conventions  and  regular  meetings  of  railroad  convenWoiw  and 
engineering  societies,  see  adfertising  page  24.) 


Canadian   Society  of  Civil   Engineers. 

A  meeting  of  the  general  section  was  held  on  December  14,  at 
which  the  following  papers  were  read: 

"The  Grand  River,  Ontario  Peninsula.  Effect  of  Deforestation 
and  Swamp  Drainage."  by  W.  H.  Breithaupt,  M.  Can.  Soc.  C.  E. 

"Military  Engineering."  by  Captain  T.  E.  Naish,  M.  Can.  Soc.  C.  K. 

"An  Asphalt  Plant  for  Walks  and  Crossings  in  Small  Cities,"  by 
H.  B.  R.  Craig,  M.  Can.  Soc.  C.  E. 


Dkcember  15,  1905. 
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Western   Railway  Club. 

The  December  meeting  will  be  held  at  the  Auditorium  Hotel, 
Chicago.  Tuesday  eveuing,  December  19.  A  paper  on  "The  True  Per- 
spective of  the  Supply  Department"  will  be  presented  by  Mr.  Geo.  G. 
Yeomans,  Assistant  to  First  Vice-President,  Wabash  Railway. 


made  since  he  has  been  at  Montreal,   which  has  now   placed  him. 
while  still  young,  in  a  leading  position  in  the  motive  power  world. 


PERSONAL. 


ELECTIONS  AND   APPOINTMENTS. 


— By  the  change  of  administration  in  the  British  Government, 
which  took  effect  last  week,  the  President  of  the  Board  of  Trade 
is  Mr.  David  Lloyd-George. 

— Mr.  F.  R.  Moulton,  Superintendent  of  the  Iowa  and  Minnesota 
division  of  the  Chicago  &  North-Western,  has  been  on  that  road 
since  1869,  when  he  began  as  brakeman.  He  became  conductor  in 
1877  and  Trainmaster  and  Assistant  Superintendent  in  1890. 

— Mr.  C.  J.  Bechdolt.  Superintendent  of  the  central  division  of 
the  Philadelphia,  Baltimore  &  Washington,  died  at  his  home  at 
Media,  Pa.,  on  December  5.  Mr.  Bechdolt  was  appointed  to  his  last 
oflBce  In  1891,  having  been  Assistant  Engineer  of  the  New  York 
division  of  the  Pennsylvania  before  that  time. 

— Mr.  O.  C.  Post,  General  Auditor  of  the  Delaware,  Lackawanna 
&  Western,  died  at  his  home  in  East  Orange,  N.  J.,  vn  December  8,  at 
the  age  of  52.  His  first  railroad  service  was  on  the  Baltimore  & 
Ohio,  as  a  clerk,  where  he  later  became  Chief  Clerk  of  the  mechani- 
cal department.  Previous  to  his  last  appointment  on  the  Lacka- 
wanna, he  was  for  ten  years  General  Auditor  of  the  Minneapolis  & 
St.  Louis. 

— Mr.  F.  1.1.  Smith,  who  was  recently  appointed  Assistant  Super- 
intendent of  the  Western  division  of  the  Lake  Shore  &  Michigan 
Southern,  entered  railroad  service  as  operator  on  the  Franklin 
division  of  that  road  in  1886.  He  was  later  transferred  to  the  claim 
department  of  that  division,  being  put  in  charge  of  it  in  1898.  Five 
years  later  he  was  made  trainmaster  of  the  Indiana,  Illinois  &  Iowa, 
later  taking  the  same  position  on  the  Western  and  Michigan  divis- 
ions of  the  Lake  Shore,  where  he  remained  until  his  present  ap- 
pointment. 

— Mr.  W.  B.  Knight,  who  was  recentl^  appointed  General 
Freight  Agent  of  the  Missouri  Pacific,  was  born  in  1867.  His  first 
i-ailroad  service  was  in  1883,  as  clerk  in  the  office  of  the  auditor  of 
passenger  accounts  on  the  Wabash.  St.  Louis  &  Pacific.  In  1888 
he  went  to  the  Atchison,  Topeka  &  Santa  Fe  as  tariff  clerk,  and  the 
next  year  was  appointed  to  the  same  position  on  the  Missouri 
Pacific.  He  became  chief  tariff  clerk  on  the  same  road  in  1891, 
being  promoted  in  1897  to  chief  clerk  of  the  traffic  department.  He 
was  made  Assistant  General  Freight  Agent  in  1889,  and  remained 
there  until  his  present  appointment. 

— Mr.  L.  J.  Seargeant,  director  of  the  Grand  Trunk  and  formerly 
General  Manager  of  that  road,  died  recently  in  London,  at  the  age  of 
80  years.  He  was  born  in  England,  and  entered  railroad  service  on 
the  South  Wales  Railway.  He  was  later  Superintendent  of  the 
South  Wales  division  of  the  Great  Western,  and  then  became  Gen- 
eral Manager  and  Secretary  of  the  South  Devon.  In  1874  he  came 
to  this  country  as  Vice-President  of  the  Chicago  &  Grand  Trunk,  and 
TraflBc  Manager  of  the  Grand  Trunk.  In  1891  he  was  made  General 
Manager  of  the  Grand  Trunk  and  President  of  the  Chicago  &  Grand 
Trunk,  where  he  remained  until  1896.  He  then  returned  to  Eng- 
land, remaining  a  director  of  the  company  until  his  death. 

— Mr.  H.  H.  Vaughan,  Superintendent  of  Motive  Power  of  the 
Canadian  Pacific,  has  been  appointed  to  the  new  office  of  Assistant 
to  the  Vice-President  of  that  road.  It  is  understood  that  Mr. 
Vaughan  has  authority  over  motive  power,  rolling  stock,  stores, 
fuel  and  all  electrical  and  mechanical  matters.  Mr.  Vaughan  was 
bom  in  England,  graduated  from  Kings  College,  London,  served  an 
apprenticeship  at  the  works  of  Naysmith,  Wilson  &  Co..  at  Patrlcroft, 
and  after  that  worked  for  a  short  time  as  a  machinist  at  the  Gorton 
Shops  of  the  Manchester,  Sheffield  &  Lincolnshire;  also  at  the  Nine 
Elms  Works  of  the  London  &  Southwestern.  In  1891  he  came  to 
the  United  States  and  entered  the  shops  of  the  Great  Northern  as 
machinist.  He  served  as  draftsman  till  1894,  when  he  was  made 
Assistant  Engineer  of  Tests.  In  1895  he  became  Mechanical  Engi- 
neer, and  while  in  this  position  designed  a  number  of  important 
devices,  among  which  is  the  present  engineer's  valve  of  the  New 
York  Air  Brake  Company.  In  1898  he  was  appointed  Mechanical 
Engineer  of  the  Philadelphia  &  Reading,  and  two  years  later  took 
the  management  of  the  shops  and  mechanical  engineering  depart- 
ment of  the  Q.  &  C.  Company  in  Chicago.  In  1902  he  went  to  the 
Lake  Shore  &  Michigan  Southern  as  Assistant  Superintendent  of 
Motive  Power,  in  1904  he  was  appointed  Superintendent  of  Motive 
Power  of  the  Canadian  Pacific.  On  this  road  Mr.  Vaughan  has  had 
the  difficult  task  of  organizing  a  large  new  railroad  shop,  which  of 
itself  is  a  sufficient  undertaking  for  the  short  time  he  has  been 
there.     This,  however,  is  only  a  part  of  the  record  which  he  has 


Atlanta  d-  West  Point. — M.  M.  Ansley  has  been  appointed  General 
Freight  Agent  of  this  road  and  of  the  Western  of  Alabama,  suc- 
ceeding W.  E.  Knox,  resigned. 

Baltimore  d  Ohio  Southwestern. — J.  B.  Carothers,  Superintendent 
of  the  Ohio  division,  has  been  transferred  to  the  Illinois  divi- 
sion with  office  at  Washington,  Ind.,  and  E.  R.  Scoville,  Superin- 
tendent of  the  Illinois  division,  has  been  appointed  Superin- 
tendent of  the  Ohio  division  with  office  at  Chillicothe,  Ohio. 

Buffalo  it  SusQuehantia. — C.  P.  Clark,  General  Manager,  has  been 
elected  also  Second  Vice-President. 

Butte  County. — A.  M.  Mowry  has  been  elected  Treasurer,  succeed- 
ing J.  K.  Robinson. 

Canadian  Pacific. — H.  H.  Vaughan,  Superintendent  of  Motive  Power, 
has  been  appointed  Assistant  to  the  Vice-President,  with  office 
at  Montreal. 

George  McL.  Brown,  Superintendent  of  Sleeping,  Dining  and 
Parlor  Cars,  has  been  appointed  General  Passenger  Agent  of  the 
Canadian  Pacific's  steamship  service,  and  G.  A.  Ringland  has 
been  appointed  Assistant  General  Passenger  Agent  of  the 
steamship  service,  both  with  offices  at  Montreal,  Que. 

In  the  rearrangement  of  the  Sleeping,  Dining  and  Parlor 
Car  Department  of  the  Western  Lines,  S.  C.  Sykes  is  appointed 
Assistant  District  Superintendent  at  Vancouver.  The  office  ,of 
District  Superintendent  has  been  abolished.  There  are  now 
sleeping  and  dining  car  agents  at  Winnipeg,  Moose  Jaw,  Cal- 
gary and  Cranbrook.  Mr.  Bell,  District  Superintendent  for  the 
Western  Lines,  reports  to  the  Superintendent  of  the  Depart- 
ment at  Montreal,  as  heretofore.  This  corrects  an  error  in  the 
statement  published  in  this  department  October  27,  page  129. 

Chicago,  Burlington  d  Quincy. — J.  W.  Mulhern,  Division  Superin- 
tendent at  Hannibal,  Mo.,  has  been  appointed  Division  Superin- 
tendent at  Galesburg,  111.,  succeeding  R.  L.  Porter,  resigned.  A. 
V.  Brown,  Superintendent  of  Terminals  at  Kansas  City,  suc- 
ceeds Mr.  Mulhern.    J.  P.  Cummings  succeeds  Mr.  Brown. 

.Jacob  Kastlin,  Master  Mechanic  at  St.  Joseph,  Mo.,  has  re- 
signed. W.  W.  Lowell,  Master  Mechanic  at  Brookfield,  Mo.,  suc- 
ceeds Mr.  Kastlin.  E.  W.  Fitt,  Assistant  Superintendent  of 
Motive  Power,  has  been  appointed  Master  Mechanic  at  Alliance, 
Neb.,  succeeding  F.  J.  Kraemer,  assigned  to  other  duties,  and  the 
office  of  Assistant  Superintendent  of  Motive  Power  has  beea 
abolished. 

J.  R.  Haynes  has  been  appointed  Assistant  Purchasing 
Agent,  with  office  at  Chicago,  111. 

Chicago.  Rock  Island  ct  Pacific. — B.  F.  Yoakum  has  been  elected 
Chairman  of  the  executive  committee,  succeeding  Robert 
Mather,  resigned. 

A.  Hermany  has  been  appointed  Auditor  of  Passenger 
Traffic  of  this  road,  the  Chicago,  Rock  Island  &  El  Paso  and  the 
St.  Louis,  Kansas  City  &  Colorado,  succeeding  D.  Laughlin,  re- 
signed, with  office  at  Chicago,  111. 

Cincinnati,  Hamilton  &  Dayton. — T.  A.  Sweeney,  Division  Superin- 
tendent at  Wellston,  Ohio,  has  been  appointed  Division  Super- 
intendent at  Dayton,  Ohio,  succeeding  I.  F.  White,  assigned 
to  other  duties.  J.  M.  Scott,  Trainmaster  at  Lima,  Ohio,  suc- 
ceeds Mr.  Sweeney. 

Cleveland,  Cincinnati,  Chicago  &  St..  Louis. — D.  W.  Pardee,  Assistant 
Secretary,  has  been  elected  Secretary,  succeeding  E.  F.  Osborn. 
who  becomes  Assistant  Secretary,  with  office  at  Cincinnati. 

H.  J.  Rhein,  General  Passenger,  Ticket  and  Baggage  Agent 
of  the  Lake  Erie  &  Western,  has  been  appointed  General  Pas- 
senger Agent  of  the  C,  C,  C.  &  St.  L.,  witn  office  at  Cincinnati, 
Ohio.  C.  C.  Clark,  General  Agent  at  Columbus,  Ohio,  has  been 
transferred  to  Indianapolis,  with  the  same  title,  where  he  as- 
sumes the  duties  of  S.  D.  McLeish,  Assistant. General  Passenger 
Agent,  resigned.     See  Lake  Erie  &  Western. 

Colorado  Southern,  New  Orleans  d  Pacific. — G.  A.  Clark,  Vice- 
President  and  General  Manager  of  the  Tennessee  Central,  has 
been  elected  Vice-President  of  the  C.  S.,  N.  0.  &  P. 

Delaware  d  Hudson. — W.  A.  Moyer  has  been  appointed  Industrial 
Agent,  with  office  at  Albany,  N.  Y. 

Arthur  Kemper,  Superintendent  of  Car  Service,  has  beem 
appointed  Superintendent  of  Transportation.  D.  F.  Wait,  Super- 
intendent of  the  Champlain  division,  has  been  appointed  Superin- 
tendent of  the  Susquehanna  division  with  office  at  Albany.  A. 
T.  Benjamin,  heretofore  Superintendent  of  the  Saratoga  and 
Susquehanna  divisions,  has  been  appointed  Superintendent  of 
the  Saratoga  and  Champlain  divisions,  with  office  at  Albany.    9. 
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D.  Curtis  has  been  appointed  Assistant  Superintendent  of  the 
Champlain  division,  with  office  at  Plattsburg,  N.  Y.  D.  H. 
Kelley,  Trainmaster  at  Albany,  has  been  appointed  Assistant 
Superintendent  of  the  Saratoga  division.  J.  P.  Wallace  has  been 
appointed  Assistant  Superintendent  of  the  Susquehanna  di- 
vision, with  office  at  Albany. 

W.  C.  Ennis,  Master  Mechanic  at  Oneonta,  N.  Y.,  has  been 
appointed  Superintendent  of  Car  Shops  at  Carbondale,  Pa.  G. 
S.  Edmonds,  Mechanical  Engineer,  succeeds  Mr.  Ennis. 

Detroit.  Toledo  d  Ironton. — F.  A.  Durban  has  been  elected  Vice- 
President,  with  office  at  Zanesville,  Ohio. 

Dunkirk.  Allegheny  Valley  &  Pittsburg. — See  New  York  Central 
Lines. 

Brie. — \V.  H.  Willis,  Inspector  of  Signals,  has  been  appointed  Signal 
Engineer,  with  office  at  Jersey  City,  succeeding  C.  H.  Morrison, 
assigned  to  other  duties. 

G.  W.  Gould  has  been  appointed  Superintendent  of  the  Em- 
ployment Bureau,  succeeding  W.  C.  Hayes,  transferred,  with 
office  at  Jersey  City. 

Fort  Worth  d  Denver  City. — W.  W.  Miller  has  been  appointed  Divi- 
sion Superintendent  at  Crildress,  Tex.,  succeeding  George  Geiger, 
resigned.     See  Kansas  City  Southern. 

Illinois  Central. — This  company  now  ope:-ates  that  portion  of  the 
Tennessee  Central  between  Nashville,  Tenn.,  and  Hopkinsville, 
and  the  jurisdiction  of  the  general  officers  of  the  Accounting, 
Treasury,  Operating  and  Traffic  departments  has  been  extended 
over  this  territory. 

William  Smith,  Jr.,  Assistant  General  Freight  Agent,  has 
been  transferred   fwm   Evansville,   Ind.,  to   Nashville,  Tenn. 

niinois,  loiva  d  Minnesota. — The  office  of  J.  C.  Duffin,  Secretary  and 
General  Superintendent,  has  been  removed  from  Dekalb,  111., 
to  Rockford,  111.  C.  W.  Davis  has  been  appointed  Car  Ac- 
countant, with  office  at  Rockford. 

Indiana  Harbor. — See  New  York  Central  Lines. 

Indiana,  Illi7iois  d  Iowa. — See  New  York  Central  Lines. 

Intematiotial  d  Great  'Northern. — J.  D.  Trammel,  Chief  Engineer, 
has  been  given  an  indefinite  leave  of  absence  on  account  of  the 
sickness  of  a  member  of  his  family.  O.  H.  Crittenden  has  been 
appointed  Resident  Engineer  at  Palestine,  Tex. 

Interoceanic  of  Mexico. — F.  W.  Baldwin,  Division  Superintendent  of 
the  National  of  Mexico,  at  Acambaro,  has  been  appointed 
Superintendent  of  Transportation  of  the  Interoceanic  of  Mexico, 
succeeding  J.  H.  Feehan,  with  office  at  Mexico  City. 

Great  'Northern. — H.  L.  Shepard  has  been  appointed  Assistant  Su- 
perintendent of  the  Breckenridge  division,  with  office  at  Breck- 
enridge,  Minn.,  succeeding  R.  C.  St.  John,  resigned. 

C.  T.  Walters,  Master  Mechanic  at  Minot,  N.  Dak.,  has  been 
appointed  Master  Mechanic  at  Havre,  Mont.,  succeeding  F.  M. 
Fryburg,  resigned.  A.  B.  Ford,  Traveling  Engineer,  with  office 
at  Great  Falls,  Mont.,  succeeds  Mr.  Walters.  See  Montana 
Central. 

Kansas  City  Southern. — George  Geiger.  Division  Superintendent  of 
the  Fort  Worth  &  Denver  City,  has  been  appointed  Superin- 
tendent of  the  Southern  division  of  the  K.  C.  S.,  and  also 
Superintendent  of  the  Texarkana  &  Fort  Smith,  with  office  at 
Texarkana,  Tex.,  succeeding  T.  E.  Jarrett. 

Kingston  d  Pembroke. — W.  R.  Baker,  Assistant  to  the  President  of 
the  Canadian  Pacific,  has  heen  appointed  Vice-President  and 
General  Manager  of  the  K.  &  P.,  succeeding  C.  W.  Spencer, 
resigned. 

Lake  Erie  d  'Western. — S.  D.  SicLeish,  hitherto  Assistant  General 
Passenger  Agent  of  the  Cleveland,  Cincinnati  &  St.  Louis,  has 
been  appointed  General  Passenger  Agent  of  the  L.  E.  &  W.,  with 
offices  at  Indianapolis,  Ind.     See  New  York  Central  Lines. 

Long  Island. — C.  L.  Addison,  General  Superintendent,  has  been  ap- 
pointed Assistant  to  the  President,  effective  January  1.  J.  A. 
McCrea,  hitherto  Superintendent  of  the  Pittsburg.  Cincinnati, 
Chicago  &  St.  -Louis,  at  Cincinnati,  succeeds  Mr.  Addison,  with 
office  at  Long  Island  City. 

Louisiana  d  Northuest. — W.  R.  Haynes  has  been  appointed  Super- 
intendent, succeeding  C.  H.  Beardsley.  R.  R.  Joslin  has  been 
appointed  Auditor,  succeeding  A.  R.  Porterfield,  with  office  at 
Magnolia,  Ark.  The  office  of  Car  Accountant,  held  by  C.  I. 
Miller,  has  been  abolished. 

Macon  d  Birmingham. — S.  F.  Parrott,  Acting  Vice-President,  has 
been  elected  Vice-President. 

UiJlen  d  Southu-estern. — The  general  offices  of  this  company  have 
been  removed  from  Monte,  Ga.,  to  Graymont,  Ga. 

MitKyuTi  Pacific. — J.  Russell,  Division  Superintendent  at  Atchison, 


Kan.,  has  been  appointed  Superintendent  of  the  Omaha  division, 
with  office  at  Omaha,  Neb.  G.  W.  Inge,  Superintendent  at 
Kansas  City,  has  been  appointed  Assistant  Superintendent 
of  the  Omaha  uivision,  with  office  at  Kansas  City,  Kan.  The 
Western  division  has  been  abolished. 

S.  P.  Pryor  has  been  appointed  Purchasing  Agent,  with 
office  at  St.  Louis.  W.  G.  Nixon  remains  Purchasing  Agent  as 
heretofore. 

Missouri  Southern. — N.  H.  Davis  has  been  appointed  Auditor,  with 
office  at  Chicago,  111. 

Mobile,  Jackson  d  Kansas  City.- — E.  S.  Brooks  has  been  appointed 
Purchasing  Agent,  with  office  at  Mobile,  Ala. 

Montana. — F.  T.  Robertson,  General  Superintendent  and  Chief 
Engineer,  has  been  appointed  General  Manager,  with  office 
at  Helena,  Mont. 

Montana  Central. — F.  M.  Fryburg,  Master  Mechanic  of  the  Montana 
division  of  the  Great  Northern,  has  been  appointed  Master  Me- 
chanic at  Great  Falls.  Mont.,  succeeding  C.  M.  Prescott,  re- 
signed.   See  Great  Nortnern. 

National  of  Mexico. — H.  L.  Newton,  Superintendent  of  Terminals  at 
Mexico  City,  has  been  appointed  Superintendent  of  the  Pacific 
division,  with  office  at  Acambaro,  Mex.  D.  R.  Caffey  succeeds 
Mr.  Newton.     See  Interoceanic. 

Netv  York  Central  Lines. — D.  C.  Moon.  General  Superintendent  of 
the  Lake  Shore  &  Michigan  Southern,  and  J.  J.  Bernet,  As- 
sistant General  Superintendent,  have  been  appointed  to  the 
same  offices  on  the  Dunkirk,  Allegheny  Valley  &  Pittsburg  and 
the  Indiana,  Illinois  &  Iowa.  Mr.  Moon  Is  also  General  Super- 
intendent of  the  Lake  Erie  &  Western. 

T.  J.  Cook  is  General  Freight  and  Passenger  Agent  of  the 
Indiana  Harbor  and  the  Indiana,  Illinois  &  Iowa.  F.  G.  Hopper 
is  Assistant  General   Freight  Agent   of  the  Indiana  Harbor. 

Northern  Pacific. — E.  J.  Pearson,  Chief  Engineer,  has  resigned.  W. 
L.  Darling,  Chief  Engineer  of  the  Pacific,  and  recently  Chief 
Engineer  of  the  Chicago,  Rock  Island  &  Pacific,  succeeds  Mr. 
Pearson.     See  Pacific. 

Pacific. — W.  L.  Darling.  Chief  Engineer,  has  resigned.  E.  J.  Pearson, 
Chief  Engineer  ,of  the  Northern  Pacific,  succeeds  Mr.  Darling. 
See  Northern  Pacific. 

Pacific  Coast. — J.  W.  Smith  has  been  elected  Assistant  Secretary  and 
General  Auditor,  with  office  at  Seattle,  Wash.  This  company 
operates  also  the  Columbia  &  Puget  Sound. 

Pennsylvania. — D.  C.  Chase  has  been  appointed  Superintendent  of 
Steam  Towing,  of  the  United  Railroads  of  New  Jersey  division. 

Peoria  d  Pekin  Terminal. — W.  T.  Irwin  has  been  elected  President, 
succeeding  T.  J.  Miller;  Guy  W.  Talbot,  General  Manager,  has 
been  also  elected  Vice-President;  H.  M.  Danforth  has  been 
elected  Treasurer,  succeeding  P.  L.  Saltonstall.  The  offices  of  all 
are  at  Peoria,  111.  G.  F.  Nevlns.  General  Freight  Agent,  has 
heen  also  appointed  Auditor. 

E.  S.  Walker  is  Master  Mechanic,  with  office  at  Peoria. 

Philadelphia,  Baltimore  d  Washington. — The  office  of  Division  Super- 
intendent at  Media,  Pa.,  made  vacant  by  the  death  of  C.  J. 
Bechdolt.  has  been  abolished  and  its  duties  will  hereafter  be  per- 
formed by  E.  F.  Brooks,  General   Superintendent. 

Rio  Grande  Western. — John  Hickey,  Master  Mechanic  at  Salt  Lake 
City.  Utah,  has  resigned  owing  to  ill  health.  William  Donald 
succeeds  Mr.  Hickey. 

Salt  Lake  d  Mercur. — J.  L.  Conkling,  Auditor,  has  resigned. 

Santa  Fe  Central. — W.  C.  Hagan,  Secretary,  has  been  elected  also 
Treasurer,  succeeding  T.  L.  Clark. 

Frank  Zink  has  been  appointed  Acting  Superintendent  of 
Motive  Power,  with  office  at  Estancia,  N.  Mex.,  succeeding  G.  H. 
Shone. 

Seaboard  Air  Line. — Townsend  Scott  has  been  elected  to  the  board  of 
directors. 

Southern. — This  company  now  controls  that  portion  of  the  Tennes- 
see Central  between  Harriman,  Tenn..  and  Nashville,  including 
the  Carthage  and  Wilder  branches,  and  operates  this  part  of 
the  road  as  the  Nashville  division  of  the  Southern.  W.  H. 
Gatchell  has  been  appointed  Superintendent  of  the  Nashville 
division.  H.  L.  Miller,  Division  Freight  Agent  at  Knoxville, 
Tenn..  has  been  appointed  Assistant  General  Freight  Agent, 
with  office  at  that  place. 

Tehuantepec  National. — C.  Greene,  Trainmaster,  has  been  appointed 
Superintendent,  succeeding  P.  H.  Kilpatrick.  H.  P.  Durham  has 
been  appointed  Superintendent  of  Motive  Power  and  Machinery, 
succeeding  Louis  Greaven.  E.  J.  Ford  has  been  appointed  Car 
Accountant,  succeeding  W.  H.  Ware.  The  offices  of  all  are  at 
Rincon  Antonio,  Mex. 
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Tennessee  &  North  Carolina. — J.  B.  Hart,  Vice-President,  has  been 
elected  President,  succeeding  J.  J.  Holloway,  witli  office  at 
Clarksburg,  W.  Va.  Norman  James  succeeds  Mr.  Hart,  with 
office  at  Baltimore   Md. 

Tennessee  Central. — See   Illinois  Central,  and   Southern. 

Texarkana  £  Fort  Smith. — See  Kansas  City   Southern. 

Wabash. — F.   H.   Tristram,   Assistant   General    Passenger   Agent   at 

Pittsburg,  Pa.,  has  been  transferred  to  Chicago.    See  Wheeling  & 

Lake  Erie. 

Wheeling  <&  Lake  Erie. — R.  F.  Kelly,  who  temporarily  succeeded  F. 
A.  Palmer  as  Assistant  General  Freight  Agent  of  the  Wabash 
at  Chicago,  has  been  appointed  Assistant  General  Freight 
Agent  of  the  Wheeling  &  Lake  Erie  and  the  Wabash-Pittsburg 
Terminal  at  Pittsburg,  Pa.,  succeeding  F.  H.  Tristram,  trans- 
ferred. 


LOCOMOTIVE  BUILDING. 


The  Great  Northern  has  ordered  50  locomotives  from  the  Bald- 
win Works. 

The  Susquehanna  d  New  York  has  ordered  one  locomotive  from 
the  Baldwin  Works. 

The  New  York,  Philadelphia  t£  Norfolk  has  ordered  two  locomo- 
tives from  the  Baldwin  Works. 

The  Colorado  d  Southern,  it  is  reported,  will  shortly  close  con- 
tracts for  upwards  of  50  locomotives. 

The  Wabash  is  asking  prices  on  locomotives  of  the  prairie,  con- 
solidation and  six-wheel  switching  types. 

The  West  Virginia  Central  cC  Pittsburg  has  ordered  three  loco- 
motives from  the  Lima  Locomotive  Works. 

The  Chicago,  Rock  Island  d  Pacific,  it  is  reported,  has  ordered 
25  locomotives  from  the  American  Locomotive  Co. 

The  Wisconsin  Central  has  ordered  eight  saddle  tank  locomotives 
from  the  Davenport  Locomotive  Works.  These  locomotives  will  be 
used  in  construction  work  and  are  for  January,  1906,  delivery. 

The  St.  Louis  d  San  Francisco,  as  reported  in  our  issue  of  De- 
cember 8,  has  ordered  25  4-6-0  locomotives  from  the  American  Loco- 
motive Co.,  and  20  0-6-0  locomotives  from  the  Baldwin  Works.  The 
4-6-0  engines  will  weigh  180,000  lbs.,  with  138,000  lbs.  on  drivers; 
cylinders.  21  in.  x  28  in.;  diameter  of  drivers,  63  in.;  working 
steam  pressure,  200  lbs.  The  tender  will  have  a  capacity  of  6,000 
gallons  of  water.  The  0-6-0  engines  will  weigh  120,000  lbs.;  cylin- 
ders, 19  in.  X  26  in.;  diameter  of  drivers,  51  in.  The  tender  will 
have  a  capacity  of  4,500  gallons  of  water. 

The  Louisiana  d  Arkansas  has  ordered  two  simple  10-wheel 
(4-6-0)  locomotives  from  the  Baldwin  Locomotive  Works,  for  Jan- 
uary, 1906,  delivery,  and  two  second-hand  locomotives  from  Fitz- 
Hugh,  Luther  Co.  The  10-wheel  locomotives  will  weigh  149,500  lbs., 
with  121,500  lbs.  on  the  drivers;  cylinders,  20  in.  x  26  in.;  diameter 
of  drivers,  56  in.;  straight  boiler,  with  a  working  steam  pressure 
of  200  lbs.;  heating  surface,  2,306  sq.  ft.;  316  Tyler  tubes,  2  in. 
In  diameter  and  13  ft.  long;  firebox,  116%  in.  long  and  41%  in. 
wide;  grate  area,  33.3  sq.  ft.;  tank  capacity,  5,000  gallons  of  water, 
and  coal  capacity.  10  tons.  The  special  equipment  includes:  West- 
Inghouse-American  air-brakes,  Keasbey  &  Mattison  boiler  lagging, 
Tower  couplers,  Adiake  headlights.  Monitor  injectors,  More-Jones 
journal  bearings,  Jerome  piston  rod  packings,  Ashton  safety  valves, 
Leach  sanding  devices,  Detroit  sight-feed  lubricators,  French  springs 
and  Crosby  steam  gages. 

The  Chicago  d  Eastern  Illinois,  as  reported  in  our  issue  of  De- 
cember 8,  has  ordered  28  simple  consolidation  (2-8-0),  five  simple 
Atlantic  (4-4-2),  19  six-wheel  (0-6-0)  switching  and  three  eight-wheel 
(0-8-0)  switching  locomotives  from  the  Baldwin  Locomotive  Works. 
The  consolidation  locomotives  will  weigh  182,000  lbs.,  with  162,000 
lbs.  on  the  drivers;  cylinders.  21  in.  x  28  in.;  diameter  of  drivers, 
55  in.;  working  steam  pressure,  200  lbs.;  tank  capacity,  7.500  gal- 
lons of  water,  and  coal  capacity.  13  tons.  The  Atlantic  locomotives 
will  weigh  180.000  lbs.,  with  103.000  lbs.  on  the  drivers;  cylinders, 
21  in.  X  26  in,;  diameter  of  drivers,  78  in.;  working  steam  pres- 
sure, 200  lbs.,  and  tank  capacity,  7,500  gallons  of  water.  Ten  of 
the  six-wheel  switching  locomotives  will  weigh  160,000  lbs.;  cylin- 
ders, 20^-2  in.  X  26  in.;  diameter  of  drivers,  51  in.,  and  working  steam 
pressure,  200  lbs.  The  other  nine  six-wheel  switching  locomotives 
-will  weigh  142.000  lbs.;  cylinders,  20  in.  x  26  in.;  diameter  of  drivers, 
50  in.  and  tank  capacity.  5,000  gallons  of  water.  The  eight-wheel 
switching  locomotives  will  weigh  220.000  lbs. 

The  Vandalia.  as  reported  in  our  Issue  of  December  8.  has 
ordered  four  simple  Atlantic  (4-4-2),  five  simple  mogul  freight 
(2-0-01.  and  three  six  wheel  (0-G-O)  switching  locomotives  from  the 
American  Locomotive   Co.,   for   June,   1906,   delivery.     The  Atlantic 


locomotives  will  weigh  184,000  lbs.,  with  108,000  lbs.  on  the  drivers; 
cylinders,  21  in.  x  26  in.;  diameter  of  drivers,  79  in.;  straight  holler, 
with  a  working  steam  pressure  of  200  lbs.;  351  tubes,  2  in.  In 
diameter  and  15  ft.  10%  in.  long;  Pennsylvania  R.  R.  specification 
firebox,  %(iY»  in.  long  and  75%  in.  wide:  grate  area,  50.2  sq.  ft.; 
tank  capacity,  7,500  gallons  of  water,  and  coal  capacity,  24,000 
lbs.  The  mogul  locomotives  will  weigh  182,500  lbs.,  with  156.509 
lbs.  on  the  drivers;  cylinders,  21  in.  x  28  in.;  diameter  of  drivers, 
63  in.;  straight  boiler,  with  a  working  steam  pressure  of  200  lbs.; 
heating  surface,  2,935  sq.  ft.;  390  tubes,  2  in.  in  diameter  and 
161%  in.  long;  Pennsylvania  R.  R.  specification  firebox,  1087, „  In- 
X  41%  in.;  grate  area,  52  sq.  ft.;  tank  capacity,  7,500  gallons  of 
water,  and  coal  capacity.  26,000  lbs.  The  switching  locomotives 
will  weigh  144.000  lbs.;  cylinders,  20  in.  x  26  in.;  diameter  of  drivers, 
51  in.;  straight  boiler,  with  a  working  steam  pressure  of  180  lbs.; 
heating  surface,  1,955.1  sq.  ft.;  311  tubes,  2  in.  in  diameter  and 
131  in.  long;  Pennsylvania  R.  R.  specification  firebox,  108%  in.  x 
69%  in.;  grate  area,  31.4  sq.  ft.;  tank  capacity,  5,000  gallons  of 
water,  and  coal  capacity,  15,000  lbs.  The  special  equipment  for  all 
includes:  Westinghouse  air-brakes,  Pennsylvania  R.  R.  specification 
axles,  Alexander  bell  ringers,  Franklin  Manufacturing  Co.'s  boiler 
lagging,  "Creco"  or  Davis  brake-beams.  Tower  couplers,  Nathan  in- 
jectors and  sight-feed  lubricators,  U.  S.  metallic  piston  rod  packings 
for  Atlantic  locomotives,  and  Hayden  piston  and  valve  rod  pack- 
ings for  mogul  and  switching  locomotives,  Coale's  safety  valves. 
Union  Spring  Co.'s  springs,  Latrobe  driving,  truck  and  tender  wheel 
tires  and  cast-steel  wheel  centers. 

The  Lehigh  Valley,  as  reported  in  our  issue  of  December  8,  has 
ordered  10  locomotives,  as  follows;  Twenty  10-wheel  fast  freight 
locomotives  from  the  American  Locomotive  Co.;  five  10-wheel  fast 
freight  locomotives,  five  Pacific  type  passenger  locomotives  and  10 
Mikado  type  slow  freight  locomotives  from  the  Baldwin  Works.  The 
lOwheel  fast  freight  engines  will  weigh  199,200  lbs.,  with  150,200  lbs. 
on  drivers;  cylinders,  21  in.  x  28  in.;  diameter  of  drivers,  68V>  in.; 
straight,  wide  firebox  boiler,  with  a  working  steam  pressure  of  205 
lbs.;  total  heating  surface,  3,269  sq.  ft.;  37S  charcoal  iron  tubes,  2  in. 
in  diameter  x  15  ft.  8  in.  long;  firebox,  120%  in.,  x  102  in.;  grate 
area,  S5  sq.  ft.  The  tender  will  have  a  capacity  of  7,500  gallons  of 
water  and  12  tons  of  coal.  The  Pacific  type  engines  will  weigh  220,- 
000,  with  140,000  lbs,  on  drivers;  cylinders,  22  in.  x  28  in.;  diameter 
of  drivers.  76%  in.;  straight,  wide  firebox  boiler,  with  a  working 
steam  pressure  of  210  lbs.;  total  heating  surface,  3,858  sq.  ft.;  311 
charcoal  iron  tubes,  2%  in.  in  diameter  x  20  ft.  long;  firebox,  120 
in.  X  96  in.;  grate  area,  SO  sq.  ft.  The  tender  will  have  a  capacity 
of  6,500  gallons  of  water  and  12  tons  of  coal.  The  Mikado  locomo- 
tives will  weigh  235,000  lbs.,  with  182,000  lbs.  on  drivers;  cylinders, 
22%  in.  X  28  in.;  diameter  of  drivers,  55%  in.;  straight,  wide  firebox 
boiler,  with  a  working  steam  pressure  of  200  lbs.;  total  heating  sur- 
face, 3,556  sq.  ft;  318  charcoal  iron  tubes,  2%.  in.  in  diameter  x  18 
ft.  long;  firebox,  120  in.  x  105%  in.;  grate  area,  87.7  sq.  ft.  The  ten- 
der will  have  a  capacity  of  8,000  gallons  of  water  and  8%  tons  of  coal. 
The  specifications  for  all  the  above  engines  will  include:  Westing- 
house  air  brakes.  Snow  bell  ringers,  Keasbey  &  Mattison  magnesia 
boiler  lagging.  Diamond  special  brake-beams.  Tower  all-steel  couplers 
Glazier  headlights,  Hancock  injectors,  Magnus  Metal  Co,'s  journal 
bearings,  U.  S.  metallic  piston  and  valve  packings.  Consolidated 
safety  valves.  Leach  sanding  devices.  Detroit  sight-feed  lubricators. 
Railway  Steel  Spring  Co.'s  springs.  Ashcroft  steam  gages,  Latrobe 
driving,  truck  and  tender  wheel  tires  and  cast  steel  wheel  centers  for 
driving  wheels. 


CAR  BUILDING. 


The  Fort  Smith  d  Western  is  in  the  market  for  200  box  cars. 

Tfte  Texas  d  Pacific  is  building  50  combination  coal  and  ballast 
cars  in  its  own  shops. 

The  Atchison,  Topeka  d  Santa  Fe  has  ordered  three  dining  cars 
from  the  Pullman  Co. 

The  Tacoma  Eastern  is  figuring  on  the  purchase  of  125  flat  cars 
of  70,000  lbs.  capacity. 

The  Intercolonial  has  ordered  25  box  cars  of  60.000  lbs.  capacity 
from  the  Rathburn  Co. 

The  Louisiana  d  Arkansas  has  ordered  two  cabooses  from  the 
American  Car  &  Foundry  Co. 

The  Chicago  City  Railway,  it  is  reported,  has  ordered  200  cars 
from  the  J.  G.  Brill  Company. 

The  Mexican  Central  is  reported  in  the  market  for  upwards  of 
1.000  additional  freight  and  box  cars. 

The  Chicago,  Indianapolis  d  Louisville  has  ordered   nine  pas- 
senger cars  from  the  American  Car  &  Foundry  Company. 
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The  Chicago  <t  North-Western,  it  is  reported,  will  shortly  place 
•rders  for  a  large  amount  of  additional  freight  equipment. 

The  Canadian  Northern  has  ordered  1,000  box  cars,  250  flat 
•ars  and  13  passenger  cars  from  Rhodes,  Curry  &  Company. 

The  St.  Louis  Southwestern,  it  is  reported,  has  ordered  750  box 
•ars,  450  flat  cars  and  250  stock  cars  from  the  American  Car  & 
Foundry  Co. 

The  Virginia  d  Carolina  Coast  has  ordered  275  box  cars,  four 
eaboooses,  nine  passenger  coaches,  two  baggage  cars  and  three  com- 
bination baggage  and  mail  cars  from  the  American  Car  &  Foundry 
Co. 

The  Chattanooga  Electric  Railway  Co.,  Chattanooga,  Tenn.,  has 
ordered  six  28-ft.  cars  from  the  St  Louis  Car  Co.,  to  be  mounted 
•n  St.  Louis  Car  Co.'s  trucks. 

The  Waiash,  as  reported  in  our  issue  of  December  8,  is  asking 
prices  on  a  large  number  of  wooden  box  cars  and  steel  underframe 
gondola  cars.  The  wooden  box  cars  will  measure  40  ft.  long  and 
will  be  of  80,000  lbs.  capacity.  The  steel  cars  will  also  be  40  ft. 
long,  but  will  be  of  100,000  lbs.  capacity. 

The  Maine  Central  has  ordered  eight  passenger  coaches  from 
the  Pullman  Co.  for  delivery  in  the  spring  of  1906.  These  cars  will 
measure  60  ft.  5  in.  over  sills  x  9  ft.  8  in.  wide.  The  bodies  and 
underframes  will  be  of  wood.  It  has  also  ordered  two  baggage  cars 
from  the  Pullman  Co.  These  will  measure  60  ft.  long  «  9  ft.  9  in. 
wide. 

The  Northern  Electric  Co.,  Chico,  Cal.,  has  ordered  four  inter- 
urban  cars  from  the  Niles  Car  &  Manufacturing  Co.,  for  January. 
1906,  delivery.  These  ears  will  weigh  70.000  lbs.,  and  measure  56 
ft.  long,  9  ft.  2  in.  wide  and  13  ft.  high,  over  all.  The  special  equip- 
ment includes:  Niles  Car  &  Manufacturing  Co.'s  bolsters,  brake- 
beams,  brasses,  door  fastenings,  doors  and  vestibules.  Peckham 
brake-shoes.  Journal  boxes,  springs  and  trucks.  Westinghouse  air- 
brakes, Gould  couplers,  Pantasote  curtain  fixtures.  Miner  draft  rig- 
ging, St.  Louis  enclosed  arc  headlights  and  Schoen  wheels. 

The  Union  Pacific  and  the  Southern  Pacific  have  ordered  600 
refrigerator  cars  of  60,000  lbs.  capacity  from  the  American  Car  & 
Foundry  Co..  for  August.  1906,  delivery.  These  cars  will  weigh 
38,000  lbs.,  and  measure  39  ft.  10%  in.  long.  8  ft.  2%  in.  wide  and 
7  ft.  6%  in.  high,  inside  measurements.  The  special  equipment  in- 
cludes: Simplex  bolsters.  National-Hollow  brake-beams,  Christie 
brake-shoes,  Hewitt  Manufacturing  Co.'s  brasses.  Climax  couplers. 
Miner  tandem  draft  rigging.  National  Malleable  Castings  Co.'s  jour- 
nal boxes.  Railway  Steel  Spring  Co.'s  springs,  arch-bar  trucks  and 
American  Car  &  Foundry  Co.'s  wheels. 

The  Cornwall  Railroad,  Lebanon,  Pa.,  has  ordered  two  passenger 
coaches  and  one  combination  passenger  and  baggage  car  from  the 
J.  G.  Brill  Co.  for  May,  1906,  delivery.  The  passenger  coaches  will 
have  a  capacity  for  66  persons  and  will  measure  62  ft.  long  x  9  ft. 
10  in.  wide  over  all.  The  bodies  and  underframes  will  be  of  wood. 
The  passenger  and  baggage  car  will  have  a  capacity  for  41  persons 
and  will  also  measure  62  ft.  long  x  9  ft.  10  in.  wide  over  all.  The 
special  equipment  for  these  cars  will  include:  Wooden  bolsters  with 
iron  fillers,  wooden  brake-beams,  American  Brake  Shoe  &  Foundry 
Co.'s  brake-shoes,  Westinghouse  air-brakes,  J.  G.  Brill  brasses.  Jan- 
ney  couplers.  Burrow's  pinch  handles  curtain  fixtures,  Pantasote 
curtain  material.  Adams  &  Westlake  Co.'s  lights  and  Lobdell  wheels. 

The  Wilkes-Barre  d  Hazleton,  as  reported  in  our  issue  of  Decem- 
ber 8,  has  ordered  10  semi-convertible  passenger  cars  from  the  Jewett 
Car  Co.,  for  March,  1906,  delivery.  These  cars  will  weigh  40,000 
lbs.  approximately,  and  measure  40  ft.  3  in.  long,  8  ft.  11  in.  wide 
and  11  ft.  10  in.  high,  over  all.  The  special  equipment  includes: 
Standard  Steel  Works  axles,  J.  G.  Brill  Co.'s  bolsters,  brake-beams, 
dust  guards  and  trucks,  American  Car  &  Foundry  Co.'s  brake-shoes, 
Westinghouse  air-brakes,  Jewett  Car  Co.'s  couplers,  door  fastenings, 
doors,  draft  rigging  and  seats.  Hartshorn  spring  rollers  and  Acme 
cable  curtain  fixtures,  Pantasote  curtain  material,  Consolidated  Car 
Co.'s  heating  system.  Symington  journal  boxes  and  Standard  Steel 
Works  forged  rolled  steel  wheels.  Other  specialties  are:  That  all 
cars  will  be  equipped  with  Climax  portable  headlights. 

The  Boston  cf  Maine  has  ordered  500  box  cars  and  1,000  drop- 
end  gondola  cars  from  the  Laconia  Car  Works  for  March,  1906,  de- 
livery. The  box  cars  will  have  a  capacity  of  60,000  lbs.  and  will 
weigh  32,900  lbs.  They  will  be  36  ft.  long  x  8  ft.  6  in.  wide  x  8  ft. 
high,  all  inside  dimensions.  The  bodies  and  underframes  will  be 
of  wood.  The  gondola  cars  will  have  a  capacity  of  60,000  lbs.  and 
will  weigh  26,800  lbs.  They  will  measure  34  ft.  long  x  8  ft.  1  in. 
wide  X  3  ft.  high,  all  inside  dimensions.  The  bodies  and  under- 
frames will  be  of  wood.  The  special  equipment  for  both  classes 
includes:  Hammond  wrought-iron  axles,  4'/4  in.  x  8  in.  journals, 
pressed  steel  bolsters,  simplex  brake-beams,  cast-iron  brake-shoes. 
Westinghouse  air-brakes,  Gould  couplers.  Miner  tandem  draft  rig- 
ging. Murphy  roofs.  Crucible  Steel  Co.'s  springs,  pressed  steel  trucks 


(pedestal    type),    and    33-in.,    600-lbs.    Laconia    Car    Co.'s    cast-iron 
wheels. 


BRIDGE  BUILDING. 


Arkaj<s.\s. — A  bill  has  been  introduced  in  both  Houses  of  Con- 
gress authorizing  the  Rock  Island,  Arkansas  &  Louisiana  Railroad 
to  build  bridges  over  the  Ouachita  river,  and  other  navigable  rivers 
in  Arkansas. 

EvARTS,  S.  Dak. — The  Chicago,  Milwaukee  &  St.  Paul,  it  is  said, 
has  given  a  contract  to  Kansas  City  parties  for  building  a  railroad 
bridge  over  the  Missouri  river  at  this  place  on  its  proposed  ex- 
tension to  the  West. 

KxoxviLLE,  Tenn. — Plans  are  being  made  for  building  a  viaduct 
over  the  railroad  tracks  at  Asylum  avenue.  The  proposed  structure 
will  cost  about  $35,000  and  will  be  similar  to  the  Clinch  avenue 
viaduct  now  nearing  completion,  which  cost  |80,000. 

Lyxdox.  Kan. — Bids  are  wanted  January  2  by  the  County 
Commissioners  for  building  steel  bridges  in  Osage  County  as  fol- 
lows: One  102  ft.  long,  one  42  ft.  long  and  two  each  100  ft.  long; 
all  with  14-ft.  roadway  on  stone  abutments.  John  W.  Yeoman  is 
County  Clerk. 

New  Yokk.  N.  Y. — The  Board  of  Estimate  and  Apportionment 
has  approved  the  plans  for  the  new  Hendrik  Hudson  memorial 
bridge  to  be  built  at  Spuyten  Duyvil,  and  has  appropriated  $1,000,000 
for  the  preliminary  work.  The  estimated  cost  of  the  entire  struc- 
ture will  be  $2,025,000,  and  it  is  to  be  completed  in  time  for  the 
proposed  anniversary  celebration  in  1909. 

Orecox. — Bills  were  introduced  on  December  6  in  both  Houses 
of  Congress  authorizing  the  Portland  &  Seattle  Railway  to  build 
a  bridge  over  the  Columbia  river. 

Saixsi,  Mass. — Essex  County  Commissioners  have  voted  to  ask 
bids  for  putting  up  a  new  bridge  over  Danvers  river  connecting 
Salem  with  West  Beverly,  estimated  to  cost  $100,000;  also  for  a 
bridge  over  Squam  river  at  Gloucester  to  cast  about  $55,000. 

Tboy,  N.  Y. — Washington  and  Saratoga  Counties  will  pay  a 
share  of  the  cost  of  building  a  bridge  over  the  Hudson  river  at 
Sandy  Hill  to  cost  about  $60,000. 

Washingtox.  D.  C. — The  bill  authorizing  a  Memorial  bridge 
over  the  Potomac  river  between  Washington  and  Ashington,  Va.. 
was  introduced  in  the  House  of  Representatives  December  6.  The 
bill  has  been  before  Congress  for  several  sessions. 

Wilson.  N.  C. — Bids  are  wanted  December  18  by  the  Board  of 
County  Commissioners  for  building  a  steel  bridge  to  consist  of  two 
spans  each  SO  ft.  long  with  a  16-ft.  roadway  over  Moccasin  river, 
in  Wilson  County.  John  W.  Hays,  3  South  Adams  street,  Peters- 
burg,  Va.,   is  the   engineer  who   will   furnish   information. 

Yankton,  S.  Dak. — In  the  U.  S.  Senate  on  December  7  a  bill 
was  introduced  authorizing  the  Winnipeg,  Yankton  &  Gulf  Railroad 
Co.  to  build  a  combined  railroad  and  highway  bridge  over  the 
Missouri  river,  at  Yankton. 

Other    Structures. 

Baltimore.  Md. — The  Baltimore  &  Ohio  has  given  a  contract 
to  the  McLean  Contracting  Co.  for  building  a  large  dock  at  Locust 
Point.  The  new  structure  will  be  practically  a  duplicate  of  pier 
No.  5  recently  built  for  the  North  German  Lloyd  Co.,  and  will  be 
975  ft.  long  by  165  ft.  wide,  with  two  decks  carrying  two  tracks  each. 

BiRiiiNGHAM.  Ala. — A  recent  fire  at  the  shops  of  the  Tennessee 
Coal  &  Iron  &  Railroad  Co.  caused  a  loss  of  about  $20,000. 

Bloomington,  III. — A  contract,  it  is  said,  has  been  given  by  the 
Cleveland,  Cincinnati.  Chicago  &  St.  Louis  to  W.  C.  Carr  &  Son 
at  $25,0000  for  building  its  passenger  station  here. 

BtTFFALO,  N.  Y. — The  shops  of  the  Union  Dry  Dock  Co.  and  the 
Erie  transfer  and  freight  house.  1.500  ft.  long,  on  the  north  side 
of  Ganson  street,  were  destroyed  by  fire  December  8:  loss  about 
$130,000. 

Charlottetown.  P.  E.  I. — Bids  are  wanted  by  D.  Pottinger. 
General  Manager  of  the  Intercolonial  Railway,  Moncton,  N.  B.. 
December  26,  for  building  a  stone  passenger  station  at  Charlotte- 
town. 

HoBOKEN,  N.  J.- — The  Delaware.  Lackawanna  &  Western  has  let 
a  contract  for  putting  up  its  new  terminal  station  to  the  Snare- 
Triest  Co.,  of  New  York. 

Norfolk,  Va. — Application  will  soon  be  made  by  the  Norfolk 
&  Western  for  permission  to  build  a  steel  coal  pier  at  Lambeth 
Point  at  a  cost  of  between  $300,000  and  $400,000. 

Schenectady,  N.  Y. — The  Schenectady  Railway  Co.  has  under 
consideration  the  building  of  new  machine  shops  adjoining  its  Mc- 
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Clellan  street  car  barn.     The   proposed  structure  will   be  of  brick 
100  ft.  by  200  ft. 

Wichita,  K.\>.— The  Missouri  Pacific  has  bought  about  25  acres 
of  land  on  the  northern  boundary  of  the  city  to  be  used  as  a  site 
for  its  new  shops,  which  are  to  take  the  place  of  those  in  the  south- 
ern section  of  the  town.  The  plans  include  a  28-stall  roundhouse, 
on  which  work  is  to  be  commenced  at  once. 

Wilmington,  Del. — Revised  plans  of  the  new  Pennsylvania  sta- 
tion to  be  built  at  Front  and  French  streets  have  been  completed. 
The  proposed  structure  will  be  of  brick  193  ft.  x  167  ft. 


RAILROAD  CONSTRUCTION. 


New  Incorporations,  Surveys,  Etc. 

Canadian  Northern. — An  officer  of  this  company  is  reported  as 
saying  that  the  $6,000,000  borrowed  by  President  Mackenzie  in 
England  will  be  used  for  building  the  Hudson's  Bay  branch  from 
Erwood  to  Fort  Churchill,  on  Hudson's  Bay.  Contracts  for  ties 
are  now  being  let  at  Erwood.  Surveys  have  been  completed  and 
work  will  be  commenced  as  early  in  the  spring  as  possible. 

Gananea.  Yaqii  River  &  Pacific. — See  Southern  Pacific. 

Chicago  &  North-Westebn. — This  company  has  filed  applica- 
tion for  permission  to  build  an  extension  from  Lakewood  northeast 
in  Oconto  County,  Wis.,  a  distance  of  six  miles. 

Cincinnati,  New  Orleans  &  Texa.s  P.4.cific. — This  company, 
which  recently  gave  a  contract  to  W.  J.  Oliver  &  Co.,  of  Knoxville, 
Tenn.,  to  double  track  12  miles  of  its  road  from  Pinelcnot,  Ky., 
to  Flat  Rock,  has  given  an  additional  contract  to  the  same  party 
to  double  track  the  line  from  Pineknot  south  to  Helenwood,  Tenn., 
a  distance  of  18  miles.     (December  1,  p.  175.) 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — Bids  are  wanted 
by  William  M.  Duane,  Superintendent  at  Cincinnati,  Ohio,  December 
28,  for  double  track  work  and  grade  reduction  on  the  St.  Louis 
division  betwen  Indianapolis  and  Delmar.  Ind.  The  work  includes 
the  excavation  of  1,370,000  cu.  yds.,  and  building  a  double  track 
roadbed,  and  relocating  the  line  between  Delmar  and  Lena,  which 
requires  the  removal  of  2,275,000  cu.  yds.  of  earth;  also  for  double 
tracking  the  roadbed  and  relocating  the  line  on  the  Cincinnati 
division  between  Middletown  and  Miamisburg.  This  calls  for  the 
excavation  of  600,000  cu.  yds. 

COLUMBOS  &  Erie  (Erie). — Contracts  have  been  given  by  this 
company  for  building  its  proposed  road  from  Lakewood,  N.  Y., 
at  the  south  end  of  Chautauqua  lake,  west  to  Columbus,  Pa.,  20 
miles.  The  first  section,  from  Lakewood  to  Niobe,  Pa.,  will  be  built 
by  Burke  Bros.,  of  Scranton.  Pa.,  and  the  remainder  of  the  road 
from  Niobe  to  Columbus,  by  R.  C.  Hunt,  of  New  York.  The  sections 
are  of  about  equal  length.  The  new  line  will  be  double  track  and 
will  furnish  a  low-grade  line  tor  main  line  trains.  The  cost  of  the 
work  will  be  about  $500,000.     (See  Erie,  Sept.  29,  p.  103.) 

Deepwatee. — See  Tidewater  below. 

Detroit  Terminal. — Under  this  name  a  company  has  been  in- 
corporated in  Michigan,  with  a  capital  stock  of  $2,000,000,  to  build 
a  belt  road  outside  and  around  the  city  of  Detroit,  the  entire 
length  of  the  proposed  line  being  about  25  miles.  It  will  follow 
closely  the  city  line,  and  will  connect  with  all  steam  and  electric 
roads  running  into  the  city,  and  is  expected  to  open  up  much  new 
territory  for  manufacturing  industries.  The  directors  are:  Joseph 
H.  Berry.  Col.  Frank  J.  Hecker,  Charles  B.  Warren,  William  G. 
Smith,  William  B.  Cady  and  Alfred  Hopper,  all  of  Detroit. 

Erie. — See  Columbus  &  Erie  above. 

Florida  West  Shore  (S.  A.  L. ). — A  contract,  it  Is  said,  has  been 
given  by  this  company  to  C.  H.  Davis,  of  Manatee,  Fla.,  for  build- 
ing an  extension  from  its  southern  terminus  at  Fruitville,  south  to 
the  end  of  Gasparilla  Island,  at  Boca  Grande  Inlet,  and  to  Charlotte 
Harbor,  a  distance  of  about  50  miles.  It  is  expected  to  have  the 
work  completed  by  July  of  next  year. 

Harrimax  Line.s. — The  Wall  Htrect  Journal,  quoting  the  Director 
of  Maintenance  and  Operation  of  the  Harriman  Lines,  gives  a  state- 
ment of  a  total  of  SfSo  miles  of  branches  and  extensions  planned  by 
the  various  companies.  Of  this  total  the  Union  Pacific  has  201,  the 
Oregon  Short  Line  140.  the  Oregon  Railroad  &  Navigation  Co.  135, 
and  the  Southern  Pacific  387  miles.  Details  of  the  new  lines,  most 
of  which  have  been  already  mentioned  in  the  Railroad  Gazette,  will 
be  found  under  the  names  of  the  separate  companies. 

Manistee  &  Grand  Rapids. — This  company  has  completed  an  ex- 
tension of  its  line  to  Marion,  Osceola  County,  connecting  the  Ann 
Arbor  Railroad  at  that  point  with  the  Grand  Rapids  &  Indiana 
Railroad  at  Tustin,  and  with   Lake  Michigan  at  Manistee. 

Mexican  Roads. — A  concession  has  been  granted  by  the  Mexican 
Government  to  Rafael  Davila  and  Salvadore  Gardenas  Pena,  of 
Monterey,  to  build  a  railroad  from  Allende  in  the  State  of  Coahuila 


north  to  Zaragoza,  about  15  miles.  The  proposed  line  will  con- 
nect at  Allende  with  the  International.  The  terms  of  the  conces- 
sion require  that  the  road  shall  be  completed  and  in  operation 
within  two  years. 

New  York-Philadelphia  (Electric).— This  company  is  said  to 
be  asking  bids  for  building  nine  miles  of  electric  railroad  from 
Milltown,  N.  J.,  to  a  point  south  of  Metuchen,  for  which  contracts 
will  shortly  be  let.  This  company  is  the  holding  corporation  of 
the  consolidated  street  railway  lines  between  Camden  and  Jersey 
City,  and  it  proposes  to  build  an  air  line  to  be  operated  by  electric 
power  from  Elizabeth  to  Camden  by  way  of  Trenton.  The  first 
three  miles  of  the  new  road  from  Elizabeth  west  are  nearing  com- 
pletion. Contracts  for  the  section  from  Metuchen  to  New  Bruns- 
wick will  be  let  as  soon  as  the  second  section  is  under  way. 

Oklahoma  City,  Denver  &  Gulf. — Incorporation  has  beea 
granted  this  company  in  Oklahoma  with  a  capital  of  $19.425,0()0  to 
build  a  railroad  from  Shreveport,  La.,  through  Texas;  the  Choctaw, 
Chickasha  and  Seminole  Nations  in  Indian  Territory,  and  through 
Pottawatomie,  Cleveland,  Oklahoma,  Canadian,  Logan,  Kingfisher, 
Blaine,  Custer,  Dewey,  Woods,  Day,  Woodward  and  Ueaver  Counties, 
in  Oklahoma;  thence  to  Denver,  about  777  miles.  The  directors 
include:  C.  G.  Jonee,  J.  L.  Wilken.  E.  Overholser,  G.  W.  Caric  and 
H.  J.  Edwards,  all  of  Oklahoma  City. 

Omaha  &  Southwestern. — See  Union  Pacific. 

Oreccvn  Railroad  &  Navigation. — The  following  two  branches 
cover  the  135  miles  of  new  line  to  be  built,  referred  to  under  the 
heading  Harriman  Lines: 

(1)  A  branch  from  Elgin,  Ore.,  to  Joseph,  Ore.,  63  miles,  grad- 
ing on  which  has  just  begun.  This  is  to  develop  the  Wallowa  Valley, 
now  a  stock  raising  country,  but  rich  in  agricultural  possibilities. 

(2)  A  line  from  Riparia.  Wash.,  to  Lewiston.  Idaho,  72  miles, 
now  being  graded.  This  will  be  used  jointly  by  the  Northern  Pa- 
cific, which  in  turn  will  build  on  to  Grangeville,  Idaho.  50  or  60 
miles  from  Lewiston,  its  line  being  used  jointly  by  the  O.  R.  R.  &  N. 
The  latter  line  will  be  built  next  spring,  giving  a  through  line  from 
Riparia  to  Grangeville,  a  fine  wheat  country.  There  is  nothing  com- 
petitive about  this  building,  the  Harriman  line  builds  half,  the  Hill 
line  the  other  half,  and  they  both  will  use  the  whole  jointly. 

Oregon  Short  Line. — The  140  miles  of  new  branches  and  feeders 
mentioned  under  the  heading  Harriman  Lines  consists  of  the  fol- 
lowing: 

(1)  An  extension  under  the  name  of  the  St.  Anthony  Railroad, 
from  Marysville,  Idaho,  to  Dwelles  Inn  on  the  western  boundary 
line  of  Yellowstone  Park,  75  miles  up  the  Henry  Fork  of  the  Snake 
river.  The  65-mile  stage  ride  from  Monida  to  Dwelles,  near  the 
lower  Geyser  Basin,  will  thus  be  eliminated.  To  Marysville  the  new 
line  will  run  through  an  agricultural  section  and  beyond  is  a  heavy 
timber  country.    The  line  to  Marysville  will  be  completed  by  Dec.  15. 

(2)  A  line  from  Garland.  Utah,  to  Malad  City,  Idaho,  30  miles, 
through  an  agricultural  section  in  Utah  and  southern  Idaho.  There 
is  a  large  beet  sugar  plant  at  Garland. 

(3)  Thirty-five  additional  miles  of  spurs  in  southern  Idaho  and 
northern  Utah  to  the  beet  fields.  The  longest  of  these  spurs  is  from 
Logan,  Utah. 

St.  Anthony. — See  Oregon  Short  Line. 

San  Fr.\ncisco,  Idaho  &  Montana. — An  officer  writes  that  the 
route  of  this  proposed  road  is  from  Butte,  Mont.,  southwest  through 
Salmon  City,  Boise,  and  Caldwell.  Idaho,  and  Mason  City,  Nev. 
(Old  Camp  McDurmit),  thence  to  Winnemucca,  Nev.,  with  an  ex- 
tension from  Mason  City  west  to  the  northern  part  of  California 
Valley.  Track  laying  will  commence  early  next  year.  Contracts 
for  part  of  the  grading  are  let  and  others  are  being  let.  The 
section  between  Boise  and  Winnemucca  runs  through  practically 
desert  prairie  lands,  except  the  Boise  basin  and  the  Owyhee  range 
on  the  boundary  of  Idaho  and  Oregon,  where  the  grade  will  he 
1.6  per  cent.  The  balance  of  the  section  will  be  0.6  per  cent.  The 
work  includes  a  steel  bridge  over  the  Snake  river.  It  is  the  plan  to 
build  210  miles  from  Boise  to  Winnemucca  by  January,  1907.  Will- 
iam Peyton  Mason,  4  Elks  Building,  Minneapolis,  Minn.,  is  Presi- 
dent, and  C.  E.  Bryant,  Boise,  Idaho,  is  Chief  Engineer.  (November 
24,  p.  167.) 

Seaboard  Aik  Line. — See  Florida  West  Shore  above. 

SoNORA  (So.  P.). — According  to  the  Jalisco  Times,  this  company 
announces  that  the  concession  granted  to  it  by  the  Mexican  Gov- 
ernment for  its  proposed  line  from  Guaymas  to  Guanajuato  is  as 
follows:  The  company  is  to  receive  $10.00O  (U.  S.  currency)  a  mile. 
The  total  amount  shall  not  exceed  $7,500,000.  or  enough  to  cover  750 
miles.  The  line  will  be  about  that  length  and  the  payments  will 
be  made  in  government  bonds  and  in  cash,  to  be  distributed  over 
a  period  of  ten  years.  During  the  first  15  years,  the  government 
agrees  not  to  allow  the  building  of  a  parallel  track  within  a  zone 
extending  about  205  miles  on  either  side  of  the  proposed  road. 
For  the  first  ten  years,  the  company  will,  be  permitted  to  import 
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tree  of  duty  all  material  for  construction,  machinery  for  its  shops,  George  Chew,  104  stations;    Burns  &  Jordan,  96  stations,  including 

engines  and  cars.     The  Mexican  Government  also  provides,  in  order  400-ft.  tunnel;   Johnson  &  Welch,  82   stations;    T.  J.  Gallagher,  12a 

to  encourage  exports,  that  railroad  rates  shall  be  50  per  cent,  less  stations;    E.  A.   Carleton,  65  stations;    P.   S.  Hughes,  144   stations; 

on  this  class  of  goods  when  the  shipping  distance  is  156  miles  or  Gorman   &   Pierce,   124   stations.     The  total   distance  from   Midway 

over.     About  50  engineers  are  now  at  work  making  surveys  for  this  to  the  boundary  is  30  miles,  the  length  of  the  line  south  of  the  line 

line.     (November  3    p.  144.)  is  47  miles,  and  from  the  point  where  it  again  enters  Canada  to  the 

,   ,     J  Keremous,   17    miles,   and   from   Keremous  to   Princeton,   48   miles. 

SouTHEBN  Pacu ic.-The  387  mies  of  new  branches  and  feeders  ^^^^^   ^^^   ^^^  ^^.^^  ^^^^  ^^  ^^^  ^^^  ^.^_^  ^^^  ^^^   ^.^^  between 

described   under  Harriman   Lines  as  to  be   built  by   the   boutnern 


Pacific,  include  the  following: 

(1)  A  line  from  Drain,  Ore.,  on  the  San  Francisco-Portland  line, 
midway  between  Eugene  and  Roseburg,  westerly  down  the  valley  of 
the  Umpqua,  thence  southerly  to  Coos  Bay,  on  the  Pacific  Coast,  82 
miles.  This  line  has  just  been  begun,  and  is  to  be  completed  in 
1906.     It  runs  through  a  timber  and  agricultural  country. 

(2)  A  line  from  Natron.  Ore.,  up  one  of  the  forks  of  the  Willa-  tion  in  California,  and  has  also  let  contracts  for  110  additional  miles 
mette"across  the  Cascades,  south  to  Klamath  Lake  in  southern  Ore-  in  Utah,  divided  as  follows:  From  Oakland,  Cal.,  to  the  Califomia- 
gon,  where  the  government  is  to  open  a  wide  area  by  irrigation.  This     Nevada  state  line,  370  miles,  and  from  near  Salt  Lake  City,  Utah, 


Keremous  and  Princeton.  Passenger  trains  will  soon  run  over  the 
branch  from  Curlew  to  Midway,  the  line  having  been  completed. 
James  H.  Kennedy  is  Chief  Engineer,  with  headquarters  at  Midway. 
B.  C. 

Western  Pacific. — An  officer  writes  that  this  company  has  let 
contracts  for  building  359  miles  and  has  11  miles  under  construc- 


line  will  also  develop  a  fine  timber  section  and  will  be  152  miles  long. 
(3)  Extension  16  miles  long  from  Hazen.  Nevada,  on  the  main 
line,  southeasterly,  into  the  heart  of  the  irrigated  country.  The 
entire  country  round  Carson  Lake  in  Nevada  will  have  water  next 
year  from  the  government's  Carson  project.  It  is  now  a  sage  brush 
desert 


to  a  point  near  the  Utah-Nevada  line,  110  miles.  The  contractors 
are:  The  Utah  Construction  Co.,  of  Ogden,  Utah,  110  miles  in  Utah 
and  174  miles  in  California;  E.  B.  &  A.  L.  Stone,  of  Oakland,  Cal.. 
185  miles  in  California.  The  company  is  also  making  surveys  from 
the  Utah-Nevada  state  line  to  the  Nevada-California  line,  429  miles. 

WiCHiT.i  Mountain   Traction. — Incorporation  has  been  granted 


(4)     A  line  15  miles  long  from  Santa  Cruz,  running  up  from  the     ^  company  under  this  name,  with  ?250,000  capital,  to  build  an  elec 


ocean  coast  15  miles  on  the  Pacific  coast,  to  proposed  large  cement 
works.  As  a  result  of  government  irrigation  plans  and  private  opera- 
tions, there  is  more  demand  for  cement  now  in  California  than  three 
large  factories  can  supply. 

(5)  A  line  through  lower  California  in  the  irrigated  districts, 
south  of  the  boundary  line  and  back  to  Yuma  on  the  main  line,  mak- 
ing on  the  main  line  a  loop  of  70  miles,  of  which  40  or  45  miles  are 
completed. 

(6)  Under  the  name  of  the  Cananea,  Yaqui  River  &  Pacific,  in 
Mexico,  a  52-mile  line  has  been  surveyed  from  Batamotal  near  Guay- 
mas  on  the  Gulf  of  California,  southeasterly  to  the  valley  of  the 
Yaqui.  This  also  is  a  rich  agricultural  country,  but  eventually  the 
new  line  will  serve  many  mines  in  the  foothills  of  the  Sierra  Madre 
mountain.  This  line  is  part  of  the  Southern  Pacific  concession  in 
Mexico.  The  Greene  properties  are  in  northern  Sonora,  and  it  is 
not  improbable  that  Harriman  and  Greene  interests  later  on  will 
find  a  way  of  connecting. 

See  Sonora  above. 

Tidewater. — An  officer  writes  that  contracts  have  been  let  for 
building  the  Tidewater  and  Deepwater  Railways,  as  follows:  Sec- 
tion A:  From  Southern  Railway  crossing  near  Hurt,  Va.,  westerly 
20  miles,  to  J.  G.  White  &  Co.,  43  Exchange  Place,  New  York.  Sec- 
tion B:  From  Meherrin,  Va.,  easterly  22  miles,  to  A.  &  C.  Wright 
*  Co.,  and  W.  R.  Bonsai  &  Co.,  Hamlet.  N.  C.  Section  D-2:  From 
Brookneal  easterly  6V2  miles,  to  Butler  Bros.  Construction  Co.,  1170 
Broadway,  New  York.  Section  E:  From  Brookneal  westerly  20 
miles,  to  Carpenter,  Frazier,  Boxley  &  Co.,  Clifton  Forge,  Va.  Sec- 
tion F:  From  Southern  Railway  crossing  near  Hurt.  Va.,  easterly 
32  miles,  to  Lane  Bros.  Co.,  Esmont,  Va.  Section  G:  From  Roanoke 
easterly  23  miles,  to  D.  A.  Langhorne  &  Co.,  Alderson,  W.  Va.  Sec- 
tions H,  I,  J,  K,  L:  From  Roanoke  to  Bluestone  River,  112  miles, 
to  MacArthur  Bros.  Co.  and  Arthur  F.  MacArthur,  Chicago,  111. 
Work  will  be  commenced  at  once  and  the  entire  road  completed  for 
operation  December  1,  1907.     (December  8,  p.  184.) 

Union  Pacific. — The  201  miles  of  new  construction  mentioned 
Tinder  Harriman  Lines  include  the  following: 

(1)  The  Omaha  cut-off,  which  is  being  built  under  the  name 
of  the  Omaha  &  Southwestern  from  South  Omaha,  Neb.,  to  Lane,  11.5 


trie  railroad  from  Roosevelt,  Okla.  Ter.,  east,  traversing  Kiowa,  Co- 
manche and  Caddo  Counties,  to  Apache,  a  distance  of  50  miles.  The 
incorporators  include:  W.  R.  McKnight,  E.  A.  McCoulter,  C.  L. 
Johnson  and  Guy  H.  Parker,  of  Roosevelt,  and  John  A.  McKeene,  of 
Hobart.     The  office  of  the  company  will  be  at  Hobart. 


RAILROAD  CORPORATION  NEWS. 


Cincinnati,  Hamilton  &  Dayton. — Two  committees  have  been  formed 
to  protect  the  holdings  of  security  owners.  The  first  is  for  the 
18,500,000  4  per  cent,  refunding  gold  bonds  of  1954.  This  com- 
mittee consists  of  J.  N.  Wallace.  Frederick  Strauss  and  Mark 
T.  Cox.  J.  N.  Wallace  is  a  member  of  the  second  committee 
which  represents  the  holders  of  the  $15,000,000  4%  per  cent, 
collateral  trust  notes  of  1908.     (See  Pere  Marquette.) 

Milwaukee  Electeic  Railway  &  Light  Company. — Spencer  Trask  & 
Co.  and  N.  W.  Harris  &  Co.,  New  York,  have  jointly  purchased 
$2,000,000  refunding  and  extension  mortgage  iXi,  per  cent,  gold 
bonds  of  1931  of  this  company,  which  owns  103  miles  of  road 
and  controls  all  the  gas  and  electric  lighting  companies  of  Mil- 
waukee. The  total  authorized  issue  of  these  bonds  is  $20,000,000 
of  which  $8,000,000  is  reserved  to  retire  the  following  bonds: 
$500,000  West  Side  Street  Railway  5  per  cent,  bonds  of  1909; 
$6,500,000  Milwaukee  Electric  Railway  &  Light  Co.  consolidated 
5  per  cent,  bonds  of  -1926;  $1,000,000  Milwaukee  City  Railway 
first  mortgage  5  per  cent,  bonds  of  1908.  Of  the  remaining  $10,- 
000,000,  $9,000,000  is  reserved  in  the  treasury  of  the  company 
until  January  1,  1907,  when  it  may  be  issued  at  the  rate  of 
$1,000,000  a  year  for  extensions  and  improvements. 

Newark  Passenger  Railway. — N.  W.  Harris  &  Co..  New  York,  are 
offering  $400,000  first  consolidated  mortgage  5  per  cent,  gold 
bonds  of  this  company.  The  total  amount  authorized  is  $6,000.- 
000.  The  company  operates  83  miles  of  road  in  and  about  New- 
ark, N.  J.,  and  its  entire  $6,000,000  capital  stock  is  owned  by 
the  Consolidated  Traction  Co.,  which  guarantees  the  above- 
mentioned  bonds.  The  mortgage  securing  this  issue  now  consti- 
tutes a  first  lien  on  the  property. 


les.    The  existing  line  is  20.43  miles  long.    Estimated  cost  $2,000,-    New  York  Centbai.  &  Hudson  Rrer.— It  is  reported  that  the  Andrews 


«00.     Substitutes  light  for  very  heavy  grades,  and  double  for  single 
"track. 

(2)  A  line  being  built  from  Hershey  on  the  main  line  near 
North  Platte.  Neb.,  up  the  valley  of  the  North  Platte  to  Northport, 
150  miles,  through  the  corn  belt. 

(3)  An  extension  from  Topeka  on  the  Kansas  City  main  line 
northwesterly  to  Onaga,  Kan.,  40  miles,  through  an  agricultural  sec- 
tion. This  line  connects  at  Onaga  with  another  Union  Pacific  line  to 
Kansas  City. 

(4)  Double  tracking  100  miles  in  southern  Wyoming  and  in 
spots  where  the  coal  traffic  is  heavy,  and  also  70  miles  from  Kansas 
<:;ity  to  Topeka.  The  latter  strip  has  been  in  progress  some  time 
l3ut  Is  about  completed.  Work  on  the  other  100  miles  has  just 
Tbegun. 

Vancouver.  Victoria  &  Eastern.— The  grading  contracts  let  to 
the  sub-contractors  by  J.  W.  Stewart,  who  has  the  work  on  this  road, 
trom  Seims.  Shields  &  Co..  are  in  the  form  of  stations  of  100  ft. 
■«ach,  the  following  being  the  names  of  the  contractors  and  their 
■stations  from  Midway.  B.  C.  to  the  international  boundary:  Burns 
.&  Jordan,  259  stations;  Johnson  &  Anderson,  97  stations,  including 
«50-ft.  tunnel;  Johnson  &  Welch,  142  stations;  D.  J.  Brown,  58  sta- 
.tions;  D.  A.  Rankin.  62  stations;   Boie  Bros.  &  Moran,  66  stations; 


syndicate  and  this  company  have  bought  the  $6,500,000  common 
stock  of  the  Rochester  Railway  &  Light  Co.,  at  $125  a  share.  The 
light  company  controls  the  Rochester  Railway  Co.,  which  op- 
erates 146  miles  of  road  in  and  about  Rochester,  N.  Y. 

Northern  Securities. — A  dividend  of  5  per  cent,  on  the  $3,954,000 
"stubs"  has  been  declared,  payable  on  January  10,  to  holders  of 
record  of  December  22. 

Pebe  Marquette. — A  shareholders'  protective  committee  has  been 
formed  to  protect  the  interests  of  the  holders  of  the  common 
and  preferred  stock  of  this  company.  Nathaniel  Thayer  is  chair- 
man. It  is  said  that  the  Pere  Marquette  shareholders  have  the 
most  to  fear  in  the  present  receiveirship.  The  Cincinnati,  Ham- 
ilton &  Dayton,  on  March  1,  1905,  guaranteed  4  per  cent,  divi- 
dends on  the  $12,000,000  Pere  Marquette  preferred  and  5  per 
cent  on  the  $14,145,500  common  stock,  and  the  present  C,  H. 
&  D.  receivership  may  break  this  guarantee. 

Seaboabd  Aik  Line. — This  company  has  made  an  equipment  mort- 
gage to  Blair  &  Co.  for  $1,279,460  to  provide  for  15  locomotives 
and  1,015  cars,  to  be  built  by  various  companies. 

Union  Pacitic. — The  convertible  bonds  now  outstanding  amount  to 
$19,233,000,  and  the  outstanding  common  stock  is  $176,796,900. 


GENERAL  NEWS  SECTION 


The  Louisville  &  Nashville  is  preparing  to  plant  250.000  catalpa 
trees  at  Bay  St.  Louis.  Miss.,  and  Carneys,  Ala. 

Senator  Millard,  of  Nebraska,  has  retired  from  the  Senate  Com- 
mittee on  Interstate  Commerce,  and  Senator  W.  M.  Crane,  of  Massa- 
chusetts, has  been  appointed  in  his  place. 

The  New  York  Centra!  is  preparing  to  adopt  green  for  proceed 
and  yellow  for  caution  as  the  night  indications  in  fixed  signals.  The 
Hudson  and  the  Harlem  divisions  will  be  changed  first. 

According  to  a  Chicago  press  despatch,  the  messengers  of  the 
United  States  Express  Company,  running  to  and  from  that  city, 
are  now  required  to  practice  in  a  school  of  "pistol  marksmanship 
four  times  a  month. 

The  Toledo,  Bowling  Green  &  Southern  Traction  Company  pro- 
poses to  put  in  a  large  number  of  short  side  tracks  between  Toledo 
and  Findlay  for  the  purpose  of  promoting  the  grain  traffic.  The 
company  intends  to  accommodate  all  of  the  farmers  along  its  line. 

The  Atlantic  Coast  Line  and  the  Armour  Car  Lines  have  assured 
the  Truckers'  Association  at  Wilmington,  N.  C,  that  for  the  next 
strawberry  season  2,000  refrigerator  cars  will  be  furnished,  and  that 
four-fifths  of  these  wiK  be  40-ft.  cars.  The  railroad  also  promises 
improved  motive  power. 

The  Wabash  has  announced  that  it  will  carry  corn  from  the 
Missouri  River  to  the  Atlantic  Seaboard  for  export  at  19  cents  pe:- 
100  lbs.  This  rate  is  to  stand  until  January  1.  It  is  made  to  meet' 
the  28J/i;-cent  rate  through  to  Liverpool  recently  made  by  the  Chi- 
cago, Milwaukee  &  St.  Paul. 

On  Monday  of  this  week  the  Chicago  &  North-Western  and  the 
Chicago  Great  Western  announced  a  rate  on  export  corn  of  S^i  cents 
from  Missouri  river  points  to  Chicago.  This  rate  is  made  to  com- 
pete with  the  reductions  by  other  lines  recently  announced,  and  ex- 
pires December  31. 

According  to  a  Chicago  Press  despatch  the  Rock  Island  road 
has  given  orders  to  its  freight  agents  to  decline  packing-house 
products  at  Missouri  River  points,  the  officers  of  the  company  hav- 
ing concluded  that  on  account  of  the  high  speed  and  the  other  ex- 
pensive elements  of  this  service,  the  interest  of  the  road  requires 
that  it  use  its  facilities  for  other  classes  of  freight. 

On  the  night  of  December  16  the  North  Coast  Limited  express 
train  of  the  Northern  Pacific  was  stopped  by  robbers  15  miles  west 
of  North  Yakima,  Wash.,  and  the  express  car  was  blown  open  with 
dynamite.  The  express  and  mail  cars  were  first  moved  forward  a 
half  mile  away  from  the  rest  of  the  train  and  the  passengers  were 
not  molested.  It  is  said  that  the  robbers  secured  but  very  little 
money. 

The  shipments  of  potatoes  over  the  Bangor  &  Aroostook  Rail- 
road during  the  month  of  November  amounted  to  716,511  bushels; 
and  total  crop  of  the  year  to  date,  2,358,098  bushels,  or  an  increase 
of  390,559  bushels  over  the  same  period  last  year.  The  Aroostook 
County  shippers  have  large  contracts  for  delivery  of  seed  potatoes 
in  January  and  February,  a  large  proportion  going  to  Texas  and 
other  Southern  States. 

The  action  of  Governor  Toole,  of  Montana,  in  vetoing  the  Rail- 
road Commission  Bill,  passed  by  the  Legislature  of  that  State  at 
its  last  session,  is  not  to  be  allowed  to  settle  the  matter.  The 
"Montana  Rate  Association"  has  been  organized  at  Helena  and  is 
going  to  ask  the  Governor  to  call  an  extra  session.  The  Associ- 
ation also  proposes  to  go  before  the  Interstate  Commerce  Com- 
mission with  complaints  of  discrimination  on  interstate  business. 

Press  despatches  of  December  15  and  16  report  indictments 
for  violation  of  the  freight  rate  laws  at  Philadelphia.  Chicago  and 
Kansas  City.  At  Philadelphia  the  Eastern  Agent  of  the  Mutual 
Transit  Company,  the  company  itself  and  the  local  agent,  the  agent 
of  the  Great  Northern  Railway  and  several  shippers  were  indicted 
for  giving  or  accepting  rebates  on  shipments  of  iron  pipe  to  Winni- 
peg, and  on  other  articles.  The  National  Essence  for  Coffee  Com- 
pany secured  immunity  from  prosecution  by  voluntarily  surrender- 


ing books  and  papers.  At  Chicago,  the  Chicago  &  Alton  Railway 
and  two  of  its  former  officers,  John  N.  Faithorn.  Vice-President, 
and  F.  A.  Wann.  General  Freight  Agent  were  indicted  for  paying 
ilK^gal  rebates  to  Schwarzschild  ic  Sulzberger:  also  for  giving  free 
transportation  to  employees  of  that  firm.  At  Kansas  City  indict- 
ments were  returned  against  George  H.  Crosby,  of  the  Burlington, 
L.  B.  Taggart.  his  chief  clerk,  the  Chicago.  Milwaukee  &  St.  Paul 
Railway  Company,  and  a  number  of  shippers.  The  Alton  Road 
and  its  two  officers  were  indicted  here  on  the  Same  charges  as  in 
Chicago.  Among  the  shippers  indicted  were  the  Armour,  the  Swift 
and  the  Cudahy  Packing  Companies  and  Nelson   Morris. 

Bids  for  Philippine  Railroads. 

The  bids  were  recently  opened  at  the  Insular  Bureau  of  the 
War  Department  for  concessionary  grants  to  be  made  by  the  Phil- 
ippine government  for  the  construction  of  railroads  in  the  Philip- 
pine Islands,  as  provided  by  act  of  Congress.  The  proposed  lines 
aggregate  1,235  miles.  Lines  are  to  be  built  on  the  Islands  of 
Luzon,  Panay,  Negros,  Cebu.  Leyte  and  Samar.  Speyer  &  Co.,  of 
New  York,  offered  to  build  about  425  miles  on  the  island  of  Luzon 
without  government  guarantee  of  bonds.  This  offer  was  made  in 
connection  with  the  existing  Manila  Railway  Company.  Limited, 
which  now  has  in  operation  over  200  miles  of  railroad  in  Luzon. 
Speyer  &  Co..  in  connection  with  their  bid.  asked  for  concessions 
under  which  to  build  branches  of  the  existing  Manila  &  Dagupan 
Railway,  and  if  their  bid  is  accepted  it  probably  will  result  in  the 
operation  under  one  management  of  633  miles  of  railroad  on  the 
island  of  Luzon.  Morris  McMicken,  G.  Gresskens.  G.  Poncin,  Jacob 
Furth  and  E.  C.  Hughes,  of  Seattle,  offered  to  build  100  miles  of  rail- 
road in  southern  Luzon,  Kean,  Van  Cortland  &  Co.,  J.  G.  White  &  Co., 
Charles  M.  Swift,  with  whom  are  associated  Cornelius  Vanderbilt,  R. 
T.  Wilson  &  Co.,  and  the  international  Banking  Corporation,  offered 
to  build  100  miles  on  the  island  of  Panay,  100  miles  on  the  island 
of  Negros,  and  95  miles  on  the  island  of  Cebu  under  a  4  per  cent, 
guarantee  for  30  years  on  95  per  cent,  of  the  cost  of  construction. 
Their  bid  stated  that  the  construction  would  be  done  by  J.  G. 
White  &  Co. 

Cuba    Eastern    Extension. 

The  Cuba  Eastern  Railroad,  which  now  operates  about  30  miles 
of  road  in  the  province  of  Santiago  de  Cuba,  is  planning  an  extension 
from  its  northern  terminus,  San  Pre,  westerly  through  the  La  Maya 
valley  to  San  Luis,  about  40  miles.  This  is  a  rich  sugar  district, 
and  the  new  line  will  broaden  the  traffic  of  the  road,  now  mainly 
timber.  A  large  sum  is  to  be  spent  in  developing  the  agricultural 
possibilities  of  the  new  territory.  This  will  include  the  building  of 
about  30  miles  of  narrow  gage  tramway  for  carrying  sugar  cane  to 
the  mills.  Much  of  the  grading  on  the  extension  has  already  been 
finished,  and  the  company  is  now  in  the  market  for  80-lb.  rails  and 
about  2,000  tons  of  bridge  material,  as  well  as  for  cars  and  loco- 
motives. The  maximum  grade  on  the  new  line  is  to  be  2  per  cent., 
and  it  is  hoped  to  have  the  line  in  operation  within  the  next  few 
months.  The  President  of  the  company  is  H.  W.  Bennett,  of  New 
York.  A.  V.  Sims,  Guantanamo,  Cuba,  is  Chief  Engineer  and  General 
Manager.  The  New  York  offices  of  the  company,  including  those 
of  Mr.  De  Zayas,  the  Purchasing  Agent,  are  at  79  Wall  street. 

Relief  for  the   Train-Accident    Record. 

The  football  season  is  closed  and  the  record  of  casualties,  as 
tabulated  by  the  Tribune,  shows  a  list  of  18  killed  and  159  injured. 
The  hunting  season  in  Wisconsin  and  Michigan  is  closed,  and  the 
casualty  list  shows  26  killed  and  55  wounded,  some  of  whom  will 
not  recover.  The  complete  record  of  casualties  since  July  shows 
70  killed  and  89  wounded.  The  automobile  season  is  a  continuous 
one.  In  the  principal  cities  of  the  United  States  these  machines 
have  killed,  since  the  year  began,  66  persons  and  nine  in  smaller 
places,  and  injured  463  persons  in  cities  and  46  in  villages,  a  total 
of  75  killed  and  509  injured  in  11  months.  The  killing  of  these  157 
persons  by  the  three  agents  of  destruction  mentioned  is  sheer  and 
culpable  waste  of  life.  Modern  civilization  is  now  so  complex  and 
exacting  that  a  considerable  loss  of  human  life  is  inevitable.  There 
must  be  a  certain  number  of  persons  drowned,  burned,  killed  by 
railroad  and  steamboat  disasters,  explosions,  mine  accidents,  light- 
ning, cyclones,  storms  and  electricity.  There  will  be  several  thou- 
sand of  them  this  year.  Their  loss  must  be  accepted  as  one  of 
the   debts  we  pay  to  the  constantly  changing  methods  of  civiliza- 
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tion,  and  it  will  grow  larger  from  year  to  year  as  life  and   trans- 
portation and   business  grow  more  complex  and   their  problems  of 
operation  more  difficult  and  dangerous. — Chicago  Tribune. 
New  York  Rapid  Transit  Commission. 

At  a  recent  meeting  of  the  Chamber  of  Commerce  of  New  York, 
the  Chamber  presented  to  each  member  of  the  Rapid  Transit  Com- 
mission a  gold  medal,  commemorating  the  service  of  these  gentle- 
men to  the  city  in  building  the  Subway.  The  members  of  the  Com- 
mission are:  Messrs.  Alexander  E.  Orr.  Morris  K.  Jesup.  John 
Claflin,  Woodbury  l.angdon,  Seth  Low,  John  H.  Starin.  and  Charles 
Stewart  Smith. 

Cabinet  for  Train  News  Agent's  Stocl<. 

Mr.  Albert  Headley.  General  Foreman  of  the  car  department 
of  the  Duluth  &  Iron  Range,  has  put  into  effect  a  plan  to  utilize 
the  space  which  had  been  occupied  by  Baker  heaters  in  the  com- 
pany's smokins  cars,  these  heaters  having  been  displaced.  It  was 
prompted  by  the  custom  of  news  agents  of  using  one  or  two  seats 
in  the  smoking  car  for  storing  and  exhibiting  their  stocks.  Mr. 
Headley  builds  in  the  heater  space  a  cabinet  5  ft.  high  with  a  railing 
around  the  top,  which  is  finished  outside  to  correspond  with  the 
car  interior.  Suitable  shelving  is  placed  within  the  cabinet,  which, 
as  the  plan  shows,  is  divided  between  the  door  and  the  cabinet 
proper.  The  position  and  dimensions  of  the  cabinet  are  such  a^; 
to  make  use  of  the  space  conveniently  and  to  the  best  advantage. 
Besides  making  available  for  the  use  of  passengers  the  seats  form- 
erly taken  up  by  the  news  agent,  the  seat  adjoining  the  cabinet 
is  added.  The  cabinet  enables  the  news  agent  to  take  care  of  his 
stock  in  much  better  shape  than  formerly. 

Chicago   Tunnels. 

Ai  a  recent  meeting  of  the  directors  of  the  Illinois  Tunnel  Com- 
pany, A,  J.  Earling,  President  of  the  Chicago,  Milwaukee  &  St,  Paul, 
was  elected  Chairman  of  the  Executive  Committee, 

Wyckoff's  Water-Proof  Steam   Pipe  Covering. 

The  accompanying  illustrations  show  the  general  design  of  the 
"Wyckoff's  water-proof  steam  pipe  coverings  used  for  both  under- 
ground and  exposed  steam  and  hot  water  pipes.  This  covering  is 
constructed  of  eight  thoroughly  seasoned  white  pine  staves,  one  inch 
thick.  These  staves  are  joined,  as  shown,  and  are  wound  with 
heavy  galvanized  steel  wire  and  wrapped  with  two  layers  of  heavy 
corrugated  paper.  Another  casing  of  one  inch  white  pine  jointed 
staves,  wound  with  galvanized  steel  wire,  is  placed  over  the  first 
covering,  as  shown,  thus  making  two  casings  of  wood,  each  one  inch 
thick,  with  a  non-conductive  lining  of  corrugated  paper  between. 

The  corrugated  paper  forms  an  air  chamber  between  each  layer 
of  wood  and  paper,  thus  adding  to  the  covering's  non-conductive 
qualities.  For  underground  use,  the  covering  is  completely  coated 
on  the  outside  with  asphaltum  pitch.  When  used  overhead  it  is 
furnished  painted  on  the  outside  with  black  asphaltum  paint.  The 
covering  is  made  in  lengths  of  from  4  to  8  ft.  The  lengths  are  con- 
nected by  tenon  and  socket  joints.  In  putting  it  over  the  pipes  it 
requires  simply  to  be  driven  together. 

Where  the  pipes  are  in  place  and  cannot  be  disconnected  for 


The  Consolidated  Steam  Coupler. 
The  accompanying  illustration  shows  the  Consolidated  Car- 
Heating  Company's  new  type  of  steam  hose  coupler.-  With  the  ex- 
ception of  the  automatic  lock,  the  coupler  has  but  two  parts,  the 
coupler  head  and  the  gasket.  The  gasket  slides  into  place  in  a 
machined  groove  and  is  firmly  locked  in  place  by  slightly  bending 
the  light  steel  lug  formed  on  it.  No  springs  are  required  to  hold 
the  gasket  in  place  and  there  is  no  obstruction  in  the  steam  passage. 
It  has  a  full  lyo-in,  opening  and  is  interchangeable  with  smaller 
sizes  of  couplers.  When  used  with  couplers  having  an  opening  less 
than  1%  in,  in  diameter  it  is  fitted  with  a  slightly  smaller  gasket. 


A   New   Steam    Hose  Coupler. 

An  automatic  lock  is  applied  which  exerts  a  downward  pressure  of 
about  35  lbs.  on  the  wing  of  each  coupler.  This  holds  the  gaskets 
tightly  together  at  all  times  and  prevents  uncoupling  on  sharp 
curves  while  permitting  automatic  uncoupling  without  damage  to 
the  hose  in  case  the  train  parts.  The  curved  lugs  and  hooks  of  the 
couplers  are  milled  on  special  machines. 

Panama   Canal   Appropriation. 
The  bill  making  a  short  time  appropriation  for  the  expenses  of 
the  Panama  Canal,  which  called  for  ?16, 500,000  and  was  amended  in 
the  House  to  read  $11,000,000,  has  been  passed  by  the  Senate,  the 
Upper  House  agreeing  to  the  lower  figure. 

Don't  Let  the  Officers  Do  All  the  Work. 

Mr,  C,  E,  Lee,  assistant  general  manager  of  the  Boston  & 
Maine,  addressing  a  brotherhood  meeting  in  Boston  recently,  said: 

"The  time  has  come  when  labor  cannot  say  to  the  employer, 
'We  must  have  an  increase  in  wages  because  we  want  it,'  Nor 
can  employers  say,  'You  can't  have  it,  because  I  won't  give  it  to 
you.'  I  never  expect  to  see  an  era  of  universal  peace  between  labor 
and  the  employer,  hut  I  do  believe  that  the  time  has  come  when  the 
employer  and  employee  can  get  together  and  tell  what  they  do 
desire  of  each  other.  While  I  believe  in  labor  organizations,  they 
never  can  take  the  place  of  hard  work  to  secure  advancement.  *  *  * 
Any  organization  that  is  worth  joining  is  worth   backing  up.     At- 


.i — Tin      Lining-       " — Asiestos 
Wood.    D — Corrunated  Paper.    E — Wood 
F — Ai.pliaUiim   CouUiiy. 
Fig,    1 — Wyckoff's   Steam    Pipe    Covering,  Fig-  2 — Wyckoff's  Stear 

the  purpose  of  sliding  the  covering  on,  a  patent  covering  opened, 
as  shown  in  Fig.  2,  is  furnished;  to  prevent  the  wood  from  charring 
when  the  covering  is  used  on  high  pressure  steam  pipes,  the  cov- 
ering is  lined  with  tin  and  two  layers  of  asbesots  paper,  as  shown 
in  Fig.  1. 

The  Wyckoff  Co.  also  make  water-proof  wood  stave  covering 
as  a  substitute  for  the  solid  log.  This  pipe  is  made  of  seasoned 
■white  pine  staves,  two  inches  thick,  carefully  selected,  free  from  sap 
and  other  imperfections,  jointed  together,  wound  with  steel  hoop 
and  coated  with  asphaltum. 

This  covering  is  also  made  in  lengths  of  from  4  ft.  to  8  ft., 
each  connected  by  a  socket  joint.  It  can  be  put  together  easily  and 
properly  by  any  ordinary  laborer. 

Fig;  3  shows  the  wood  stave  covering  wound  with  steel  hoop 
and  coated  with  asphaltum  cement,  with  a  portion  of  the  cement 
removed  to  show  the  steel  hoop  with  which  the  pipe  is  wound. 

These  pipe  coverings  are  made  by  A.  W.  Wyckoff  &  Son  Co., 
Elmira.  N.  Y. 


Pipe  Covering.     Fig.    3 — Wyckoff  s   Steam    Pipe    Covering. 


tend  the  meetings  and  don't  let  the  officers  do  all  the  work.  Don't 
be  too  critical  of  the  committees  that  wait  on  the  management.  It 
is  one  of  the  meanest  things  to  elect  a  committee  and  then  kick 
about    its    work.   The   stronger   they   are  the   better   they   suit   me. 

Collision  on  the  "Harlem   Line." 

In  a  collision  of  two  northbound  trains  at  converging  tracks  at 
lu4th  street  and  Fourth  avenue,  New  York  City,  on  Tuesday  evening ' 
last,  one  passenger  was  killed  and  30  were  injured,  all  of  the  victims 
being  in  one  car  of  train  No.  222  of  the  New  York,  New  Haven  & 
Hartford,  The  two  trains,  both  filled  with  suburban  passengers, 
had  left  the  Grand  Central  station,  three  miles  south  of  the  point 
of  collision,  at  about  the  same  time;  the  New  Haven  train  on  track 
No,  4.  and  the  other,  a  Poughkeepsie  local  of  the  New  York  Central 
&  Hudson  River,  on  track  No.  3.  At  110th  street  a  preceding  train 
on  track  No.  4  had  been  delayed  and  the  signalman  had  therefore 
set  the  crossover  track  to  turn  the  New  Haven  train  from  track  4 
to  track  3.     The  engineman  of  the  Poughkeepsie  train  appears  to 
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have  disregarded  the  signals  which  should  have  stopped  him  before 
he  reached  the  crossover,  and  his  engine  struck  the  side  of  the  New 
Haven  train,  overturning  one  car.  The  signals  are  high  semaphores 
on  a  bracket  post,  at  the  left  of  the  tracks,  this  part  of  the  road 
being  operated  "left-handed." 

A  Boiler  Test  Pump. 
A  pump  for  making  hydrostatic  tests  on  boilers,  pipes,  etc.,  is 
shown   in   the   accompanying   illustration.     It  is  double-acting,   en- 
abling one  man  to  pump  against  500  lbs.  pressure.     It  has  a  5-in. 


The  Miller-Collins  Company,  Contracting  Engineers,  1133  Broad- 
way, New  York,  has  been  awarded  the  contract  for  the  designing  and 
erection  of  a  new  foundry  building  at  Long  Island  City,  for  th« 
Union  Ballast  Co.,  New  York.  This  building  will  be  built  on  piU 
foundations,  with  concrete  block  walls,  structural  steel  frame,  plank 
and  composition  roof.  Work  will  be  started  at  once.  The  Miller- 
Collins  Company  are  in  the  market  for  prices  on  cement,  sand,  piles, 
lumber,  sash,  doors,  window  frames,  roofing,  structural  steel,  etc. 


MEETINGS  AND  ANNOUNCEMENTS. 


(For  dates  of  conventions  and  regular  meetings  of  railroad  convintiont  *ni 
rnginrrring  socirlirs.  acv  advertising  page  24.) 


Hydrostatic    Test    Pump. 

stroke,  1-in.  suction  and  %-in.  discharge.  The  lever  handle  is 
forged,  also  the  fulcrum  and  the  knuckle  connection.  The  cylinder 
is  semi-steel  and  the  piston  is  of  bronze.  For  inspectors'  or  yard 
use  the  base  shown  in  the  illustration  is  most  convenient.  For 
fastening  down  in  a  permanent  position  a  square  base  is  furnished. 
The  pumps  are  subjected  to  a  rigid  test  before  shipment.  They  are 
made  by  the  Marine  Iron  Works,  Chicago. 

Disastrous  Fire  at  Twenty-Third  Street  Ferry. 
The  new  ferry-house  of  the  Delaware.  Lackawanna  &  Western 
at  West  Twenty-third  street.  New  York  City,  was  completely  de- 
stroyed by  fire  on  Wednesday  last,  and  the  similar  structure  of 
the  Central  of  New  Jersey,  adjoining  it  on  the  south,  which  also 
was  new,  had  its  interior  gutted.  Gangs  of  painters  were  at  work 
beneath  the  Lackawanna  ferry-house,  and  it  is  believed  that  the  fire 
started  among  their  materials.  The  ferry-houses  of  the  Erie  and  of 
the  Pennsylvania,  adjoining  that  of  the  Lackawanna  on  the  north, 
were  threatened,  but  were  saved. 

"The  Public  Is  Satisfied." 

A  certain  western  railroad  which  has  not  yet  been  "reorgan- 
ized" by  Wall  street  is  still  owned  and  operated  by  the  blunt-spoken 
old  lumberman  who  built  it.  Last  year,  after  a  particularly  severe 
accident  upon  it,  the  agent  for  an  automatic  block  signal  called  and 
tried  to  get  a  contract.  The  old  lumberman  examined  the  device 
attentively  and  finally  said:  "Wal,  I  reckon  it  is  a  pretty  machine. 
I  like  to  sit  here  and  see  it  work  myself,  it's  so  all-fired  sure.  But 
come  to  using  it  on  my  road — now,  young  feller,  I've  been  running 
a  railroad  some  longer'n  you,  and  I'll  tell  you  something.  Acci- 
dents is  bound  to  happen  about  once  in  so  often,  no  matter  what 
you  do.  I've  got  three  brakemen  in  jail  now.  and  I've  vowed  to 
hang  the  next  one,  and  the  public  is  pretty  well  satisfied.  But  what 
satisfaction  is  it  going  to  be  to  any  one  if  I  go  to  work  and  hang 
an  old  automatic  machine?" — Youth's  Companion. 

Manufacturing  and  Business. 

Falls  hollow  iron  has  been  specified  for  the  staybolts  of  a  num- 
ber of  locomotives  recently  ordered  from  the  Baldwin  Locomotive 
Works  by  the  Seoul-Fusan  Railroad. 

The  Mark  Flather  Planer  Co..  Nashua,  X.  H..  has  received  an 
order  for  a  38-in.  x  16-ft.  frog  and  switch  planer  for  the  Kingston 
shops  of  the  Delaware.  Lackawanna  &  Western. 


American  Society  of  Civil   Engineers. 
At  the  meeting  of  this  society  December  20,  a  paper  on  "The 
Inspection  of  Treatment  for  the  Protection  of  Timber  by  the  Injec- 
tion of  Creosote  Oil,"  by  H.  R.  Stanford,  was  presented.     This  paper 
was  printed  in  the  "Proceedings"  for   November,   1905. 

Franklin   Institute. 

At  a  stated  meeting  of  the  Institute  held  December  20,  there 
was  a  paper  on  "Hydraulic  Mining  in  British  Columbia  and  Alaska," 
with  illustrations,  by  Howard  W.  DuBois,  Mining  Engineer,  Phila- 
delphia, At  a  meeting  of  the  Sections  held  December  21,  the  pro- 
gram included  a  paper  on  "Electro-Chemical  Calculations,"  by  Dr. 
Joseph  W.  Richards,  of  Lehigh  University,  Bethlehem,  Pa. 

St.  Louis  Railway  Club. 

The  December  meeting  of  this  club  took  the  shape  of  the  annual. 
Christmas  tree  entertainment.  It  was  held  on  the  9th,  and  con- 
sisted of  music,  vaudeville,  and  various  humorous  specialties.  If 
the  show  was  as  funny  as  the  program,  it  must  have  been  highly 
entertaining;   for  the  bill  has  a  laugh  in  every  line. 

The   Railway  Signal  Association. 

Secretary  H.  S.  Balliet,  New  York  City,  announces  that  the 
next  meeting  of  this  Association  will  be  held  at  the  Grand  Uniom 
Hotel.  New  York  City,  January  9.  The  following  papers  will  be 
presented: 

Signaling  on  the  East  Bengal  State  Railway,  by  George  K 
Rogers,  of  Calcutta. 

The  care  of  storage  batteries,  by  H.  W.  Lewis   (Lehigh  Valley), 

Preliminary  report  on  installation  and  maintenance  of  storage 
batteries,   by  I.   S.  Raymer,  Chairman  of  the  committee.  ' 

Line  Wire,  by  F.  F.  Fowle,  of  the  American  'Telephone  &  Tele- 
graph Co. 

Rubber  Covered  Wire  will  be  brought  up  for  discussion,  with 
particular  reference  to  the  feasibility  of  a  system  for  inspection. 
An  amendment  to  the  Constitution  and  one  to  the  By-Laws  will 
be  voted  on. 


PERSONAL. 


— Mr.  Franklin  K.  Lane,  who  is  to  succeed  Hon.  J.  W.  Fifer  on 
the  Interstate  Commerce  Commission,  is  a  lawyer  in  San  Francisco. 

He  is  a  prominent  Democrat 
and  took  an  active  part  in 
the  reorganization  of  that 
party,  resulting  in  the  suc- 
cessful reform  movement  in 
San  Francisco.  Mr.  Lane 
has  also  had  newspaper  ex- 
perience, having  been  with 
the  San  Francisco  Chronicle 
and  at  one  time  editor  of  the 
Tacoma  Neics. 


— Mr.  J.  C.  Lincoln,  re- 
cently appointed  Assistant 
Freight  Traffic  Manager  of  the 
Missouri  Pacific,  has  spent 
nearly  all  of  his  railroad  life 
on  that  road.  In  1876,  he  was 
clerk  in  the  Car  Service  de- 
partment, and  later  went  into 
the  Superintendent's  office. 
He  then  went  to  the  St.  Jo- 
seph &  Denver  as  clerk  in 
the  General  Freight  and  Pas- 
F.  K.  tane.  senger  department.     In  1883. 

he  returned  to  the  Missouri  Pacific  as  commercial  agent.  He  was 
appointed  Assistant  General  Freight  Agent  in  1890  and  First  Assistr 
ant  General  Frteight  Agent  in  1897.  Two  years  later  he  was  ap- 
pointed General  Freight  .\gent,  where  he  has  been  until  his  present 
appointment. 


]<,S 
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— Mr.  W.  J.  Spiter,  who  died  recently  at  his  home  in  Detroit, 
was  born  in  England  in  1832  and  went  to  Canada  at  the  age  of 
21.  After  serving  for  several  years  as  a  freight  agent  on  the  Great 
Western,  he  became,  in  1861.  Superintendent  of  that  road.  In  1884. 
he  was  appointed  General  Manager  of  the  Grand  Trunk  lines  west 
of  the  Detroit  and  St.  Clair  rivers,  remaining  there  for  about  ten 
years.  He  then  retired  from  active  service,  but  continued  as  direc- 
tor of  the  Grand  Trunk. 

— Mr.  J.  A.  Shepherd,  who  was  recently  appointed  Superin- 
tendent of  the  Maryland  division  of  the  Western  Maryland,  entered 
railroad  service  in  1892  as  an  assistant  agent  on  the  Wabash.  He 
served  at  various  offices  for  four  years,  and  then  was  made 
despatcher  at  Decatur.  111.  In  1S9S  he  was  appointed  assistant 
chief  despatcher.  In  1902,  he  was  appointed  chief  despatcher,  but 
the  next  year  went  to  the  Western  Maryland  as  Superintendent  of 
Transportation  of  that  road  and  of  the  West  Virginia  Central  & 
Pittsburg. 

— Mr.  Charles  B.  Peck.  Manager  of  the  Te.xas  Car  Service  Asso- 
ciation and  President  of  the  National  Association  of  Car  Service 
Managers,  died  at  Houston.  Texas,  on  December  10.  He  was  born 
in  1840.  and  at  the  age  of  15  began  railroad  service  in  an  office  of 
the  Milwaukee  &  Mississippi.  He  became  station  agent  of  the 
Milwaukee  &  Prairie  du  Chien  (now  the  Chicago,  Milwaukee  &  St. 
Paul),  and  in  1867  became  station  agent  of  the  Leavenworth,  Law- 
rence &  Galveston.  He  was  promoted  to  be  General  Freight  Agent 
and  then  General  Superintendent  of  that  company  and  later  became 
General  Manager  of  the  Chicago  &  Grand  Trunk.  He  left  this  office 
to  become  Vice-President  and  General  Manager  of  the  Atlantic  & 
Danville,  and  in  1892  was  appointed  General  Manager  of  the  San 
Antonio  &  Aransas  Pass. 


— Mr.   Ira 
of  the  Electri 


A..  McCormack,  who  is  now  General  Superintendent 
Division  of  the  New  York  Central  &  Hudson  River, 
was  born  in  1859.  In  1872. 
he  entered  railroad  service  as 
a  telegraph  opei'ator  on  the 
Pittsburg  &  Connellsville.  and 
the  next  year  went  to  the 
Pittsburg.  Fort  Wayne  &  Chi- 
cago, where  he  remained  for 
13  years  as  brakeman,  conduc- 
tor, freight  and  ticket  agent 
and  yardmaster.  He  then  be- 
came yardmaster  on  the 
West  Shore,  and  in  188S  train- 
master on  the  same  road.  In 
1S91,  he  went  to  the  Pittsburg 
&  Lake  Erie  as  trainmaster 
at  Pittsburg,  but  soon  after 
took  a  similar  position  on  the 
New  York  Central.  He  then 
went  to  Chicago  to  install 
automatic  signals  on  the  Chi- 
cago &  Xorth-Western  and  the 
Illinois  Central,  and  later  to 
the  Lake  Shore  &  Michigan 
Southern  as  trainmaster.  In 
1895  he  became  General  Superintendent  of  the  Brooklyn  Rapid  Tran- 
sit, and  in  1899  Vice-President  of  the  Syracuse  Rapid  Transit.  From 
here  he  went  to  Cleveland  as  General  Manager  of  the  Cleveland 
Electric  Street  Railway,  and  in  1902  returned  to  the  New  York 
Central  as  Assistant  Manager  of  the  Grand  Central  Station.  He  was 
promoted  to  the  position  of  Manager  of  the  "Grand  Central  Station 
and   Harlem  Line,"  which  title  is  now  changed  to  his  present  one. 


I.  A.  McCormack. 


ELECTIONS  AND  APPOINTMENTS. 


Atchison.  Topeka  cC-  Santa  Fe. — J.  F.  Scott  has  been  appointed  As- 
sistant Secretary  at  Topeka,  Kan.,  and  A.  O.  Wellman.  Assist- 
ant Treasurer  at  the  same  place,  relieving  E.  Wilder.  Secretary 
and  Treasurer,  who  is  in  ill  health. 

Baltimore.  Chesapeake  iC-  Atlantic. — C.  E.  Pugh.  Second  Vice-Presi- 
dent of  the  Pennsylvania,  has  been  elected  President  and  Direc- 
tor of  the  B.,  C.  &  A.  and  the  Maryland,  Delaware  &  Virginia, 
sueceeding  S.   M.   Prevost. 

Canadian  Pacifie. — .7.  B.  Elliott.  Master  Mechanic  at  Montreal.  Que., 
has  been  appointed  General  Master  Mechanic  of  the  lines  east 
of  Fort  William,  with  office  at  Angus  Shops,  Montreal. 

Chicago  Great  Western. — J.  E.  Chisholm.  Master  Mechanic  at  O^^l- 
wein,  Iowa,  has  been  appointed  General  Master  Mechanic,  witli 
office  at  that   place. 

Cleveland.  Akron  d-  Columbus. — See  Pennsylvania  Lines  West. 

Colorado   cC-   Southern. — J.   M.   Herbert,  Vice-President   and   General 


Manager,  has  been  elected  First  Vice-President.  A.  D.  Parker. 
Vice-President  in  charge  of  the  auditing  department,  has  been 
elected  Second  Vice-President  in  charge  of  operating,  traffic 
and  auditing.  J.  H.  Young.  General  Superintendent,  has  been 
appointed  General  Manager,  succeeding  Mr.  Herbert,  with  office 
at  Denver,  Colo. 

W.   A.    Webb   has  been   appointed   Assistant   to   the   Second 
Vice-President,  with  office  at   Denver.  Colo. 

Delauare.  Lackauanna  d-  Western. — G.  E.  Hustis.  Auditor  of  Dis- 
bursements of  the  Michigan  Central,  has  been  appointed  General 
Auditor  of  the  D..  L.  &  W.,  with  office  at  New  York,  succeeding 
O.  C.  Post,  deceased. 

Grand  Trunk. — N.  C.  Rothschild  has  been  elected  a  director,  suc- 
ceeding L.  J.  Seargeant.  deceased. 

Great  Northern. — G.  T.  Slade.  General  Superintendent,  has  returned 
from  a  long  leave  of  absence.  H.  A.  Kennedy.  Acting  Gen- 
eral Superintendent,  resumes  his  duties  as  Assistant  General 
Superintendent,  with  office  at  Spokane,  Wash.  J.  H.  O'Neill. 
Acting  Assistant  General  Superintendent,  returns  to  Whiteflsh. 
Mont.,  as  Superintendent. 

Lehigh  d  Xeic  England. — Daniel  Hardy.  General  Superintendent, 
has  resigned  to  go  into  private  business,  effective  Jan.  1,  1906. 

Maryland.  Delauare  <(-  Virginia. — See  Baltimore.  Chesapeake  & 
Atlantic. 

Michigan  Central. — N.  B.  Ackley  has  been  appointed  Auditor  of  Dis- 
bursements, with  office  at  Detroit.  Mich.,  succeeding  G.  E.  Hus- 
tis. resigned.     See  Delaware,  Lackawanna  &  Western. 

Midland    Valley. — See   Philippine   Roads. 

Missouri  Pacific. — M.  C.  Markham.  Assistant  to  the  President  of 
the  Western  Pacific,  has  been  appointed  Assistant  to  Vice-Presi- 
dent C.  S.  Clarke  of  the  Missouri  Pacific,  effective  January  1. 
and  his  duties  will  be  those  of  director  of  traffic. 

Xational  Lines  of  Mexico. — See  Tehuantepec  National. 

Pennsylvania. — A.  B.  Clark.  Supervisor  at  Pittsburg.  Pa.,  has  been 
appointed  Assistant  Engineer  at  Renovo.  Pa.,  succeeding  D.  R. 
Mehaffey,  transferred  to  the  office  of  the  Chief  Engineer  of 
Maintenance  of  Way. 

Pennsylvania  Lines  West. — R.  C.  Barnard.  Superintendent  of  the 
Cleveland,  Akron  &  Columbus,  has  been  appointed  Superin- 
tendent of  the  Cincinnati  division  of  the  Pennsylvania  Lines 
West,  succeeding  J.  A.  McCrea.  resigned,  to  go  to  the  Long 
Island.  W.  B,  Wood.  Superintendent  at  Richmond,  Ind.,  suc- 
ceeds Mr.  Barnard.  N.  Neff,  Engineer  of  Maintenance  of  Way 
at  Chicago,  succeeds  Mr.  Wood.  All  these  appointments  are  to 
take  effect  January  1. 

Philippine  Roads. — F.  A.  Molitor,  Chief  Engineer  of  the  Midland 
Valley,  has  been  appointed,  by  the  Secretary  of  War,  Supervisor 
of  Railroads  in  the  Philippines. 

Tehuantepec  Xational. — W.  B.  Ryan,  Traffic  Manager  of  all  the  roads 
comprised  in  the  National  Lines  of  Mexico,  has  resigned,  effect- 
ive Jan.  1,  1906,  but  remains  General  Traffic  Manager  of  the 
Tehuantepec   National. 

Western  Pacific. — See  Missouri  Pacific. 

White  Pass  d  Yukon. — A.  B.  Newell,  Vice-President  and  General 
Manager,  has  resigned.  A.  L.  Berdoe.  Comptroller,  succeeds 
Mr.  Newell  as  General  Manager,  with  offices  at  Vancouver.  B.  C. 
and    Skaguay,   .\Iaska. 


LOCOMOTIVE  BUILDING. 


The  Great  Xorthern  has  ordered  85  locomotives  from  the  Bald- 
win Works. 

The  Raleigh  d  Pamlico  Sound,  it  is  reported,  has  ordered  two 
locomotives. 

The  Mexican  Central,  it  is  reported,  will  shortly  order  a  number 
of  locomotiveSj 

The  Minneapolis  d  St.  Louis,  it  is  reported,  has  ordered  two 
locomotives  from  the  American  Locomotive  Co, 

The  Virginia  Coal.  Iron  d  Coke  Company  has  ordered  two  sad- 
dle tank  locomotives  from  the  Davenport  Locomotive  Works. 

The  McCall  Ferry  Power  Company.  New  York,  has  ordered  five 
four-wheel  saddle  tank,  standard-gage,  construction  locomotives 
from  the  Davenport  Locomotive  Works. 

The  Xorthern  Pacific,  it  is  reported,  is  figuring  on  25  locomo- 
tives. These  are  in  addition  to  the  80  locomotives  which  were  re- 
cently reported  as  ordered  from  the  American  Locomotive  Co. 

The  Chicago.  Burlington  d  Quincy  has  ordered  15  simple  Pacific 
(4-6-2)  locomotives  from  the  Baldwin  Locomotive  Works.  These 
locomotives  will  weigh  222.000  lbs.,  with  150,000  lbs.  on  the  drivers; 
cylinders.  22  in.  x  28  in.:  diameter  of  drivers.  74  in.;  radial  stay 
boiler,  with  a  working  steam  pressure  of  200  lbs.;  heating  surface. 
3.773   sq.   ft.;    305   tubes.  2%    in.   in  diameter  and  20  ft.  long;    fire- 
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5  sq.  ft.: 
13  tons. 


box.  9  ft.  %  in.  long  and  6  ft.  Vi  in.  wide:  grate  area,  .^4.2 
tank  capacity.   S.OOO   gallons  of   water,   and  coal   capacity. 

The  Susquehanna  tt  Xeif  YorAr.  as  reported  in  our  issue  of  De- 
. ember  15.  has  ordered  one  simple  consolidation  locomotive  from 
ihe  Baldwin  Locomotive  Works.  This  locomotive  will  weigh  215,- 
000  lbs.,  with  125,000  lbs.  on  drivers:  cylinders,  21  in.  x  24  in.; 
diameter  of  drivers,  46  in.;  wagon  top  boiler,  with  a  working  steam 
pressure  of  190  lbs.;  306  tubes:  firebox,  95  in.  x  42  in.  The  tender 
will  have  a  capacity  for  4,500  gallons  of  water  and  five  tons  of 
coal.  The  special  equipment  will  include:  Westinghouse  air- 
brakes. Monitor  injectors,  metallic  piston  and  valve  rod  packing 
and  pneumatic  sanding  devices. 

The  Texas  cC-  Pacific  is  building  three  simple  swihhing  loco- 
motives at  its  Marshall,  Tex.,  shops.  These  locomotives  will  weigh 
:39  tons:  cylinders,  17  in.  x  24  in.;  diameter  of  drivers.  44  in.; 
straight  boiler,  with  a  working  steam  pressure  of  150  lbs.;  heat- 
ing surface,  1,145  sq.  ft.;  148  tubes,  2h-  in.  in  diameter  and  13%  ft. 
long;  firebox,  5  ft.  2  in.  long  and  2  ft.  10  in.  wide:  grate  area, 
15  sq.  ft.:  tank  capacity,  2,500  gallons  of  water,  and  coal  capacity. 
4^^  tons.  The  special  equipment  includes:  Westinghouse  air- 
brakes, Sterlingworth  brake-beams.  Tower  couplers,  Detroit  injec- 
tors, U.  S.  metallic  piston  and  valve  rod  packings,  Coale  safety 
valves,  Nathan  sight-feed  lubricators.  Lnion  Spring  &  Manufactur- 
ing Co.'s  springs,  and  Crosby  steam  gages. 

The  Canadian  Pacific  is  building  at  its  Angus  shops  six  Pacific 
(4-6-2)  locomotives  and  10  switching  (0-6-0)  locomotives,  for  No- 
vember and  December,  1905,  and  January,  1906,  delivery.  The  Pa- 
cific locomotives  will  weigh  215,000  lbs.,  with  140,000  lbs.  on  the 
drivers;  cylinders,  21  in.  x  28  in.;  diameter  of  drivers,  69  in.;  radial 
^^tayed  wagon  top  boiler,  with  a  working  steam  pressure  of  200 
lbs.;  heating  surface,  3,122  sq.  ft.;  209  Mannesmann  &  Canadian 
Pacific  special  tubes,  2V4  in.  in  diameter  and  20  ft.  long,  and  22 
superheater  tubes,  5  in.  in  diameter  and  20  ft.  long;  Canadian  Pa- 
cific special  firebox,  102%  in.  x  70  in.:  grate  area,  49.7  sq.  ft.: 
lank  capacity,  5,000  imperial  gallons  of  water,  and  coal  capacity, 
10  tons.  The  switching  locomotives  will  weigh  126,000  lbs.;  cylin- 
ders, 18  in.  X  26  in.:  diameter  of  drivers,  52  in.;  radial  stayed 
wagon  top  boiler,  with  a  worliing  steam  pressure  of  200  lbs.;  heat- 
ing surface,  1.544  sq.  ft.:  234  Canadian  Pacific  special  tubes,  2  in. 
in  diameter  and  11  ft.  5%  in.  long;  Canadian  Pacific  special  steel 
firebox,  9€%  in.  x  42%  in.;  grate  area,  29  sq.  ft.;  tank  capacity, 
:i,.jOO  imperial  gallons  of  water,  and  coal  capacity  four  tons.  The 
special  equipment  for  both  includes:  Westinghouse  air-brakes, 
Krupp  and  open  hearth  steel  axles,  "Little  Giant"  bell  ringers  for 
Pacific  locomotives,  magnesia  and  plastic  boiler  lagging.  Simplex 
brake-beams,  Canadian  Pacific  standard  brake-shoes,  Washburn  pilot 
and  Tower  tender  couplers,  Pyle-National  headlights  and  Hancock 
injectors  for  Pacific  locomotives.  Canadian  Pacific  standard  journal 
bearings.  U.  S.  metillac  piston  and  valve  rod  packings,  "World" 
brand  safety  valves.  Leach  double  sanding  devices.  Richardson  sight- 
feed  lubricators  for  Pacific  locomotives,  and  Detroit  sight-feed  lubri- 
<  ators  for  switching  locomotives.  Crucible  springs.  Star  steam  gages, 
Krupp  crucible  driving  wheel  tires  and  Krupp  open  hearth  truck 
a:id  tender  wheel  tires  for  Pacific  locomotives. 


CAR   BUILDING. 


The  Southern  is  reported  to  be  in  the  market  for  10,000  freight 
cars. 

The  Coal  d-  Coke  has  ordered  100  cars  from  the  Standard  Steel 
Car  Co. 

The  AsheiiHe  Eiectric  Company  has  ordered  two  cars  from  the 
.1.  G.  Brill  Co. 


d-  Alton,  it  is  reported,  is  in  the  market  for  200 


The  Chicago 
refrigerator  cars. 

The  Halifax  it  Southwestern  has  ordered  50  flat  cars  from 
Rhodes,  Curry  &  Co. 

The  Lake  Shore  d  Michigan  Southern  is  to  build  25  passenger 
cars  at  its  own  shops. 

The  Philadelphia  d-  Reading,  it  is  reported,  is  in  the  market 
for  1,000  gondola  cars. 

The  Solray  Process  Company  has  ordered  60  freight  cars  from 
the  Middletown  Car  Works. 

The  Toledo.  St.  Louis  d-  Western,  it  is  reported,  is  In  the  market 
for  a  large  number  of  box  cars. 

The  Buffalo.  Rochester  d-  Pittsburg  has  ordered  200  steel  cars 
of  100,000  lbs,  capacity  from  the  Standard  Steel  Car  Co. 

The  Wisconsin  d-  Michigan,  as  reported  in  our  issue  of  December 
1.  has  ordered  200  ore  cars  of  100,000  lbs.  capacity  from  Barney  & 
Smith. 

The  Philadelphia  d-  Reading,  as  reported  in  our  issue  of  Decem- 


ber 15,  has  ordered  900  gondola  cars  from  the  .Middletown  Car 
Works. 

The  Cincinnati.  Milford  <i  Loveland  Traction,  Milford,  Ohio,  has 
ordered  two  cars  from  the  Cincinnati  Car  Co. 

The  Cuba  Eastern  has  ordered  40  freight  cars  of  60,000  Ibe. 
capacity  and  five  passenger  coaches  from  the  American  Car  &  Foun- 
dry Co. 

The  Aurora,  Elgin  iG  Southern,  it  is  reported,  is  in  the  market 
for  13  passenger  cars  and  has  ordered  one  milk  car  from  the  Jewett* 
Car  Co. 

The  Great  Northern,  it  is  reported,  has  ordered  10  sleeping  fears 
from  the  Pullman  Co.  and  68  passenger  cars  from  Barney  &  Smith 
and  the  American  Car  &  Foundry  Co. 

The  St.  Louis  Construction  d  Equipment  Company  is  contem- 
plating the  purchase  of  a  number  of  freight  cars,  including  about 
1.000  coal  cai-s  of  100,000  lbs.  capacity. 

The  Chicago  d  Milwaukee  Electric  has  ordered  10  coaches  from 
the  Jewett  Car  Co.,  10  parlor  cars  from  the  Pullman  Co.,  and  will 
probably  be  in  the  market  for  additional  equipment  soon'. 

The  Butte,  Anaconda  d  Pacific  has  ordered  100  steel  hopper  ore 
cars  of  100,000  lbs.  capacity  from  the  Standard  Steel  Car  Co., 
for  January,   1906,  delivery.     These  cars  will  be  25  ft.  10  in.  long, 

9  ft.  5%  in.  wide  and  8  ft.  9  in.  high,  inside  measurements. 

The  Xew  York.  New  Haven  d  Hartford,  it  is  reporte.l,  ha.s 
ordered  41  coaches,  15  combination  passenger  and  smoking  cars,  20 
baggage  cars,  four  combination  baggage  and  mail  ears  and  20 
carriage  cars  from  Osgood,  Bra'dley  &  Sons,  and  five  sleeping  cars 
from  the  Pullman  Co. 

The  Southern,  as  reported  in  our  issue  of  December  15,  has  or- 
dered 7,500  box  cars  of  60,000  lbs.  capacity  and  2,500  steel  gondola 
cars  of  100,000  lbs.  capacity  as  follows:  One  thousand  two  hundred 
and  fifty  box  cars  from  the  Western  Steel  Car  &  Foundry  Co.,  1,750 
box  cars  from  the  American  Car  &  Foundry  Co..  3.000  box  cars 
from  the  Mt.  Vernon  Car  Manufacturing  Co.,  1,500  box  cars  from 
the  Lenoir  Car  Works,  600  steel  gondola  cars  from  the  Standard 
Steel  Car  Co.,  and  1,000  steel  hopper  gondola  cars  from  the  Amer- 
ican Car  &  Foundry  Co. 

The  Texas  d  Pacific,  as  reported  in  our  issue  of  December  15. 
is  building  50  Rodger  ballast  Hart  convertible  cars  of  80,000  lbs. 
capacity  at  its  Marshall,  Tex.,  shops,  for  December  delivery.  These 
cars  will  weigh  36,500  lbs.,  and  measure  34  ft.  long,  10  ft.  2  in. 
wide  and  9  ft.  high,  over  all.  The  special  equipment  includes: 
Common  Sense  bolsters  and  trucks.  Sterlingworth  brake-beams. 
Westinghouse  air-brakes.  Tower  couplers.  International  draft  rig- 
ging. Union  Spring  &  Manufacturing  Co.'s  springs  and  Marshall 
Car  Wheel  &  Foundry  Co.'s  wheels. 

The  Chicago,  Indianapolis  d  Louisville,  as  reported  in  our  issue 
of  December  15,  has  ordered  one  combination  car.  three  first-class 
coaches  and  five  excursion  cars  from  the  American  Car  &  Foundry 
Co.  The  combination  car  is  for  February,  1906,  delivery,  the  first- 
class  coaches  are  for  April,  1906,  delivery,  and  the  excursion  cars 
are  for  May,  1906,  delivery.  The  combination  and  excursion  cars 
are  75  ft.  long,  the  first-class  coaches  are  70  ft.  long,  and  all  cars 
are  8  ft.  10  in.  wide,  inside  measurements.  The  special  equipment 
for  all  Includes:  National-Hollow  brake-beams.  "Brown"  brake- 
shoes,  Westinghouse  air-brakes.  National  couplers,  Dayton  Supply 
Co.'s  curtain  fixtures,  Pantasote  curtain  material.  Harrison  dust 
guards.  Consolidated  heating  system.  Symington  journal  boxes, 
Pintsch  gas  light.  Sessions  platforms,  Pittsburg  Spring  &  Steel 
Co.'s  springs,  Pullman  vestibules  and  Paige  steel  tired  wheels. 
Other  specialties  are:     Vendor  Co.'s  automatic  ventilators. 

The  Delaicare,  Lackawanna  d  Western,  as  reported  in  our  issue 
of  December  1,  has  ordered  500  double  hopper  bottom  steel  cars  of 
80,000  lbs.  capacity,  500  steel  frame  gondola  cars  of  80,000  lbs. 
capacity.  18  milk  cars  of  55,000  lbs.  capacity,  10  express  cars,  and 
two  broad  vestibule  coaches  from  Barney  &  Smith  and  15  suburban 
coaches  and  three  combination  passenger  and  baggage  cars  from 
the  American  Car  &  Foundry  Co.  All  cars  are  for  May  and  June. 
190G,  delivery.  The  double  hopper  bottom  steel  cars  will  weigh 
about  36,000  lbs,,  and  measure  33  ft.  61-   in.  long,  10  ft.  wide  and 

10  ft.  3%  in.  high,  over  all.  The  steel  frame  gondola  cars  will 
weigh  about  37,000  lbs.,  and  measure  44  ft.  31,4  in.  long.  9  ft.  11'- 
in.  wide  and  7  ft.  0%  in.  high,  over  all.  The  milk  cars  will  weigh 
73,000  lbs.,  and  measure  55  ft.  3^2  in.  long,  10  ft.  2VL>  iu-  wida 
and  13  ft.  1  in.  high,  over  all.  The  express  cars  will  weigh  about 
76.000  lbs.,  and  measure  63  ft.  6i.j  in.  long,  10  ft.  Vi  in.  wide  and 
14  ft.  lo  in.  high,  over  all.  The  vestibule  coaches  will  weigh  about 
82,000  lbs.,  and  measure  6S  ft.  10  in.  long,  10  ft.  wide  and  14  ft. 
7':;  in.  high,  over  all.  The  suburban  coaches  will  weigh  about 
78,000  lbs.,  and  measure  59  ft.  long.  8  ft.  lOi-  in.  wide  and  9  ft. 
61.J  in.  high,  inside  measurements.  The  combination  passenger  and 
baggage   cars  will   be   54   ft.   2'j    in.   long,   8   ft.   lO^o    in.   wide  and 
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tt.  6%  in.  high,  inside  measurements.  The  special  equipment  for 
I  includes:  Simplex  bolsters,  Buffalo  brake-beams  and  Lappin 
eel  back  brake-shoes  for  double  hopper  bottom  and  steel  frame 
indola  cars,  Long-Streeter  steely  back  brake-shoes  for  the  balance, 
estinghouse  air-brakes,  Magnus'  Metal  Co.'s  brasses,  Gould  coup- 
rs,  Forsyth  automatic  curtain  fixtures  and  Pantasote  curtain  ma- 
rial  for  vestibule,  suburban  and  combination  cars,  Dunham  doors 
r  double  hopper  bottom  cars.  Miner  draft  rigging,  and  Pullman 
urnal  boxes  for  milk,  express,  vestibule,  suburban  and  combina- 
)n  cars,  Woodman  journal  boxes  for  double  hopper  bottom  and 
ame  gondola  cars,  Pintsch  gas  light  for  express  cars.  Commercial 
etylene  light  for  vestibule,  suburban  and  combination  cars,  Amer- 
an  Car  &  Foundry  Co.'s  steel  platforms  for  suburban  and  com- 
nation  cars.  Barney  &  Smith  seats  for  vestibule  coaches.  Simplex 
lilway  Appliance  Co.'s  springs.  Barber  arch-bar  trucks  for  double 
ipper  and  steel  frame  gondola  cars,  Pullman  broad  vestibules 
r  vestibule  coaches,  and  Boies  wheels  for  milk,  express,  vestibule. 
burban  and  combination  cars. 
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BRIDGE  BUILDING. 


The  proposed  building  will  have  a  frontage  of  224  ft.  on  Lexing- 
ton avenue,  and  be  275  ft.  deep,  and  will  cover  the  site  of  the 
"Grand  Central  Palace."  The  new  building  will  be  occupied  by  the 
branch  U.  S.  postoffice  and  for  the  terminal  ofiices  of  the  company, 
but  will  first  be  used  as  a  temporary  station  until  the  main  build- 
ing fronting  on  Forty-second  street  is  completed.  The  cost  of  this 
structure  will  be  about  $1,000,000. 


RAILROAD   CONSTRUCTION. 


Anaconda,  Mont. — An  agreement.  It  is  said,  has  been  reached 
;tween  the  city  officials  and  the  Butte,  Anaconda  &  Pacific  to 
intly  build  a  steel  bridge  over  Nevada  avenue.  The  city's  share 
'  the  cost  will  be  $10,000. 

Arkansas.— The  bill  authorising  the  Rock  Island,  Arkansas  & 
juisiana  to  build  bridges  over  the  Ouachita  river  and  other  navi- 
ible  rivers  in  Arkansas  has  been  passed  by  both  houses  of  Con- 
•ess.     (December  15,  p.  192.) 

Babbie,  Ont. — A  bridge  is  to  be  built  over  the  Harlem  river 
luth  of  Bradford  by  Sincoe  County  Council;  also  a  bridge  over 
le  Sturgeon  river  east  of  Vasey. 

DoMixio-  City,  Man. — A  combined  railroad  and  highway  bridge 
to  be  built  over  the  Red  river  at  Morris.  It  is  reported  that  the 
madian  Northern  will  put  up  the  structure  if  this  government 
;rees  to  allow  it  a  subsidy. 

Jacquet  River,  N.  B. — Surveys  have  been  completed  by  the  Pro- 
ncial  Public  Works  department  for  building  a  stone  and  steel 
•idge  over  the  Jacquet  river  here  to  cost  $15,000. 

Jefferson  City,  Tenn. — A  contract  has  been  given  to  J.  T.  Mon- 
ly  for  building  a  bridge  for  the  Southern  Railway  at  this  place, 
he  contract  for  building  several  others  on  the  line  of  the  Southern 
1  the  east  end  of  the  Knoxville  division  has  also  been  let  to  the 
ime  party. 

Lexington.  Neb. — Bids  are  wanted  January  10  by  R.  S.  Thorn- 
in,  County  Clerk,  for  building  all  the  bridges  that  may  be  needed 
I  Dawson  county  during  1906. 

Pittsburg,  Pa. — A  contract  has  been  given  to  William  B.  Scaife 

Sons  Co.  for  building  a  new  trestle  over  Lowrey's  run   for  the 

ittsburg  Railways  Co.     The  proposed  structure  will  be  455  ft.  long, 

irying  from   30   ft.   to   101  ^ft.   in   height,   with   girder   spans  from 

3   ft.  to  90  ft.  each. 

St.  Louis,  Mo. — Plans  have  been  filed  by  the  St.  Louis,  Kansas 
ity  &  Colorado  for  building  a  number  of  bridges  over  Olive  street 
aad.  North  and  South  road  and  Hanley  road  in  St.  Louis  county 
n  its  proposed  cut-off  under  construction  from  Olivet  to  the  inner 
elt  line  of  the  Terminal  road. 

Salem,  Mass. — Bids  are  wanted  January  4  by  the  Commis- 
ioners  of  Essex  county  for  building  the  substructure  and  the 
uperstructure  of  a  rolling  lift  bridge  over  the  new  canal  on  West- 
rn  avenue  in  Gloucester.  Bids  are  also  wanted  on  the  same  date 
or  building  a  bridge  over  the  Danvers  river  between  Salem  and 
teverly.     James  P.  Hale  is  Assistant  Clerk. 

San  Francisco,  Cal. — Plans  are  being  made  to  put  up  a  steel 
iaduct  about  1,000  ft.  long  to  carry  the  electric  street  railroad 
racks  over  the  Southern  Pacific  yards  at  Channel  street. 

Van  Bcren.  Ark. — A  bill  was  introduced  in  the  House  of  Repre- 
entatives  December  13,  authorizing  a  bridge  over  the  Arkansas  river 
t  or  near  Van  Buren,  Ark. 

Vancouvter,  Wash. — On  December  13,  both  houses  of  Congress 
lassed  a  bill  authorizing  the  Portland  &  Seattle  to  build  a  bridge 
ver  the  Columbia  river.  Construction  must  commence  within  one 
ear,  and  the  bridge  be  completed  in  three  years  from  the  date  of 
pproval  of  the  act. 

Other   Structures. 

MoNCTON,  N.  B. — The  Intercolonial,  it  is  said,  is  planning  to 
lut  up  new  locomotive  shops  at  a  cost  of  about  $500,000. 

New  York,  N.  Y. — The  New  York  Central  &  Hudson  River  has 
lied  plans  with  the  Bureau  of  Buildings  for  the  second  of  its  series 
if  new  buildings  in  connection  with  the  new  Grand  Central  station. 


New  Incorporations,  Surveys,  Etc. 

Athens  4:  Jefferson  City  (Gainesville  Midland). — A  contract- 
has  been  given  by  this  company  to  Gwathmey  &  Mackall,  of  Nor- 
folk, for  building  its  proposed  road. 

Atlantic  City  &  Shore  (Electric). — This  company  has  been 
formed  to  operate  with  electric  power  the  line  of  the  West  Jersey  & 
Seashore  .between  Camden,  N.  J.,  and  Atlantic  City  by  way  of  New- 
field.  The  line  from  Newfield  to  Atlantic  City,  which  is  single 
track,  is  to  be  double  tracked  at  once.  An  account  of  the  plans  for 
electrification  is  given  on  page  594  of  this  issue. 

Baltimore  &  Ohio. — At  a  recent  meeting  of  the  board  of  di- 
rectors it  was  decided  to  four-track  the  line  from  Pittsburg,  Pa.,  to 
Connellsville,  a  distance  of  58  miles.  The  movement  of  coal  an>l 
coke  over  this  section  is  very  heavy. 

Beaumont.  Sour  Lake  &  Western. — This  road,  which  is  build- 
ing an  extension  from  Sour  Lake  west  to  Houston,  Tex.,  a  distance  of 
65  miles,  is  reported  to  have  let  the  contract  for  building  56  miles 
from  Sour  Lake  tp  Humble.     (October  6,  p.  111.) 

Brandon,  Saskatchewan  &  Hudson's  Bay. — This  company  has 
completed  track  laying  on  its  proposed  road  from  Devil's  Lake, 
N.  Dak.,  to  the  international  boundary.  Work  is  to  be  pushed  on 
the  balance  of  the  road  to  Hudson's  Bay,  and  if  the  weather  per- 
mits, grading  will  be  continued  all  winter.     (November  24,  p.  166.) 

Bronx.  Yonker.s  &  White  Plains  (Electric). — Incorporation  has 
been  granted  this  company  in  New  York,  with  a  capital  of  $110,000. 
to  build  an  electric  railroad  11  miles  long,  from  the  borough  of  the 
Bronx.  New  York  City,  to  White  Plains  and  to  Yonkers.  The  di- 
rectors include:  John  H.  Matthews,  C.  H.  West,  George  Matthews  and 
M.  H.  Wood,  all  of  New  York  City. 

Brookville  &  Mahoning  (Pittsbirg,  Shawmut  &  Northern). — 
Announcement  has  been  made  that  contracts  are  to  be  let  this  month 
for  extending  this  road  from  its  northern  terminus  for  a  distance  of 
21  miles.  The  work  includes  the  excavation  of  about  500.000  cu.  yds. 
and  building  200,000  cu.  yds.  of  embankment,  20.000  cu.  yds.  of 
bridge,  culvert  and  masonry  work,  and  1,000  tons  of  steel  bridges 
and  viaducts.  The  road  is  projected  as  extension  of  the  Pittsburg. 
Shawmut  &  Northern  toward  Pittsburg,  south  from  Hydes,  in  Elk 
County,  Pa.,  to  Freeport,  in  Armstrong  County.  103  miles.  Some 
of  the  grading  work  has  been  under  way  since  last  spring.  About 
15  miles  on  the  west  bank  of  the  Allegheny,  between  Freeport  and 
East  Brady,  are  graded,  and  work  is  in  progress  at  this  end. 

Buffalo.  Taylorsville  &  State  Line. — A  charter  has  been 
granted  a  company  under  this  name  in  Pennsylvania  to  build  a 
railroad  along  Buffalo  creek  from  Taylorstown,  Washington  County, 
to  the  West  Virginia  state  line  near  Broom's  station,  where  connec- 
tion will  be  made  with  the  railroad  which  is  partially  built  from 
Wellsburg  to  Tate's  Run.  The  company  is  being  financed  by  Pitts- 
burg and  Claysville  capitalists.  At  Taylorstown,  connection  will  be 
made  with  the  Baltimore  &  Ohio.  The  promoters  of  the  proposed 
road  have  large  coal  fields  along  Buffalo  creek. 

Calu-ohnia  Midland. — An  officer  writes  that  contracts  are  to  be 
let  next  month  for  building  this  proposed  railroad,  which  is  to  be 
equipped  for  both  steam  and  electricity,  from  Marysville.  Yuba 
County,  Cal..  through  Grass  Valley  to  Auburn.  The  maximum  grade 
will  be  2.5  per  cent.  The  work  includes  the  building  of  three  bridges. 
John  Martin  is  President,  and  C.  A.  Trow,  Chief  Engineer,  of  Sacra- 
mento, Cal.     (November  24,  p.  16G.) 

Canadian  Pacific. — This  company,  it  is  said,  will  lay  new  tracks 
on  its  line  from  Lethbridge  to  Kootenay  Landing,  a  distance  of 
200  miles.  New  bridges  will  also  be  put  in.  the  track  reballasted 
and  other  improvements  made. 

Chicago.  Lake  Shore  &  South  Bend  (Electric). — Contracts 
have  been  given  by  this  company  for  building  its  proposed  road  to 
connect  Chicago  with  Cleveland  and  Cincinnati.  To  complete  the 
Cleveland  line  there  remains  to  be  built  a  line  between  Fort  Wayne 
and  W^arsaw.  Ind..  and  plans  now  under  way  call  for  the  comple- 
tion of  this  branch  within  a  year.  Connection  between  Cincinnati 
and  Chicago  will  be  made  over  the  Western  Ohio  and  the  Cincin- 
nati, Dayton  &  Toledo.  Edwin  Hanna,  J.  B.  Hanna  and  other  Cleve- 
land capitalists  are  interested. 

Cle\-eland.  Cincinnati.  Chicago  &  St.  Louis, — Bids  are  wanted 
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January  1,  1906,  by  W.  M.  Duane,  Cincinnati,  Ohio,  Superintendent 
of  Construction,  for  grading  on  the  St.  Louis  division  of  this  road 
between  Indianapolis,  Ind.,  and  Lena.  The  worlv  includes  the  excava- 
tion of  4,000,000  cu.  yds.  of  earth.  Bids  are  also  wanted  for  work 
on  the  Cincinnati  division  between  Middletown.  Ohio,  and  Miamis- 
burg,  which  calls  for  the  excavation  of  600,000  cu.  yds.  of  earth,  as 
mentioned  on  advertising  page  22  of  this  issue. 

Work  has  been  commenced  by  this  company  straightening  its 
roadbed  and  reducing  gi-ade  on  the  Cairo  division  near  Swango  Hill, 
and  on  the  removal  of  heavy  grades  at  Swango.  The  work  covers  a 
distance  of  five  miles. 

Crittenden  Railroad. — This  company,  which  has  a  capital  of 
$275,000,  and  is  owned  by  the  Crittendon  Lumber  Company,  has 
completed  15  miles  of  railroad  from  Earle,  Ark.,  on  the  St.  Louis, 
Iron  Mountain  &  Southern,  to  Heath,  on  the  Rock  Island-Frisco 
System. 

Dt'NLAP  &  Redstone. — A  charter  has  been  granted  a  company 
under  this  name  in  Pennsylvania  with  a  capital  of  $200,000,  to 
build  a  railroad  for  a  distance  of  about  10  miles,  to  open  up  coke 
fields  controlled  by  W.  J.  Rainey  in  Menallen  and  Redstone  town- 
ships, Fayette  County. 

Gainesville  Midland. — See  Athens  &  Jefferson  City  above. 

Spokane-Colcjibia  River  RAHROAi)^  &  Navigatioj*.— WVn  officer 
writes  that  grading  work  is  under  way  on  this  proposed  road  from 
Spokane,  Wash.,  southwest  to  Ringold  Bar,  on  the  Columbia  river, 
where  water  connection  will  be  made  to  Portland.  The  contract 
calls  for  the  completion  of  63  miles  of  the  line  by  May  1,  1906,  and 
an  additional  85  miles  by  December  1,  1906.  The  line  will  run 
through  a  fine  wheat  .growing  section,  and  is  expected  to  be  in  opera- 


Spokane-Columbla    River   Railroad   &    Navigation   Company. 

tion  by  next  autumn.  Track  laying  will  be  begun  about  January 
15  by  the  Eldenbell  Construction  Co.,  42  Broadway,  New  York,  who 
have  the  contract.  Additional  contracts  for  grading  and  bridge 
work  have  been  let  to  M.  P.  Zindorf,  of  Conn^l,  Wash.  The  work 
will  be  very  light.  William  P.  Kyle  is  President,  and  W.  S.  Foster, 
Chief  Engineer,  both  of  112  Wall  street.  Spokane,  Wash.  (Novem- 
ber 24,  p.  167.) 

Geeen  Bay,  Oshkosh,  Madison  &  Southwestern. — An  officer 
writes  that  grading  has  been  commenced  on  15  miles  of  the  line  from 
Shawano,  Wis.,  northwest  of  its  proposed  road  to  run  from  Madison, 
Wis.,  to  North  Crandon,  on  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie,  a  distance  of  220  miles.  The  contractors  are  McDonell, 
O'Connor  &  Co.,  of  Grand  Rapids.  Mich.  W.  K.  Rideau  is  President; 
Leander  Choate.  Vice-President;  R.  H.  Edwards.  Secretary  and 
Treasurer,  and  C.  H.  Hartley.  General  Manager,  all  of  Oshkosh, 
Wis.     (November  24,  p.  166.) 

Kansas  City,  Mexico  &  Orient. — Profiles  and  maps  of  the  final 
survey  have  been  submitted  by  this  company  to  the  Mexican 
Government  for  approval  for  its  line  through  the  Sierre  Madres 
in  the  western  portion  of  Mexico.  The  maximum  grade  will  be 
2%  per  cent.,  and  the  greatest  curvature  8-  degrees.  According  to 
the  survey,  the  road  will  run  for  several  miles  along  the  brink  of  a 
gorge  6,000  ft.  deep  and  a  mile  wide.  There  remains  about  200 
miles  of  road  through  the  mountains  yet  to  be  constructed  to  con- 
nect the  Pacific  coast  with  the  interior.     (October  20,  p.  126.) 

Knoxville  &  MARY^ILLE  ( ELECTRIC ). — An  Officer  writes  that  con- 
tracts will  be  let  within  30  days  by  this  company  for  building  its 
proposed  electric  road  from  Knoxville  south  through  Vestal,  Rock- 
ford  and  Scottsville  to  Maryville.  a  distance  of  16  miles.  The  work 
Includes  the  buildin.g  of  one  steel  or  concrete  bridge.     W.  S.  Nash 


of  Knoxville  is  President,  and   Smith  &  Steele  are  agents  for  the 
company. 

Oklahoma  &  Texas. — An  agreement  has  been  made  by  this 
company  with  the  town  of  Lindsay,  Ind.  T.,  granting  the  company 
10  miles  of  right  of  way  through  that  town.     (September  22,  p.  95.) 

Pennsylvania. — See  Pennsylvania  &  Newark  below. 

Pennsylvania  &  Newark. — This  company  has  been  incorporated 
in  New  Jersey  by  Pennsylvania  Railroad  interests,  with  a  capital  of 
1500,000  to  build  a  railroad  from  Trenton  northeast  to  Newark, 
paralleling  the  present  line  of  the  Pennsylvania  between  those  two 
points.  The  new  road  will  provide  an  additional  double-track  line 
to  be  used  for  freight  to  relieve  the  existing  line.  The  incorporators 
are:  A.  J.  Cassatt,  William  A.  Patton,  Samuel  Rea,  T.  D.  Cuyler, 
W.  H.  Barnes,  Henry  Tatnall  and  P.  L.  Sheppard. 

Pittsburg,  Shawmut  &  Northern. — See  Brookville  &  Mahoning 
above. 

Portland  &  Brunswick  (Electric). — Application  has  been  made 
by  this  company  which  operates  an  electric  line  from  Brunswick, 
to  Yarmouth  in  Maine,  to  build  an  extension  of  its  road  throughi 
Yarmouth,  Falmouth  and  Cumberland,  Me.,  connecting  with  Port- 
land, a  distance  of  12  miles.  E.  J.  Lawrence,  A.  B.  Page,  S.  A.  Nye, 
A.  P.  Gerald  and  C.  W.  Davis,  of  Waterville,  Me.,  are  interested. 

Richmond  &  Chesapeake  Bay  (Electric). — Contracts  have  been 
let  by  this  company  to  Phillips  &  Alport,  of  Richmond,  Va.,  for 
building  its  proposed  extension  from  Brook  Turnpike  to  Hungary 
road,  and  to  H.  H.  George,  also  of  Richmond,  to  build  the  balance 
of  its  proposed  road  to  Ashland,  Va.     (December  8,  p.  184.) 

Roi.ERs  Southwestern. — This  company,  which  was  incorporated 
last  year,  is  being  financed  by  capitalists  of  Rogers,  Benton  County, 
Ark.,  and  has  completed  surveys  and  secured  rights  of  way  for 
building  its  proposed  road  from  that  place  southwest  to  Spring- 
town,  a  distance  of  20  miles.  W.  R.  Felker,  of  Rogers,  is  Inter- 
ested. 

South  &  Western. — This  company,  it  is  reported,  will  soon  let 
contracts  for  building  an  additional  200  miles  of  Its  proposed  road 
in  Virginia  and  North  Carolina.  The  work  will  probably  be  done 
between  Cllnchport,  Va.,  and  Klngsport,  Tenn.,  and  between  Spruce 
Pine,  N.  C,  and  Marion,  N.  C.  Work  is  now  under  way  by  the  Caro- 
lina Construction  Co.,  which  was  organized  by  George  L.  Carter, 
President  of  the  S.  &  W.,  In  North  Carolina,  and  it  is  said  that  this 
company  may  get  the  entire  contract.  Other  contracts  have  been 
let  to  Walton  &  Wilson  and  J.  E.  Rode  &  Co.  for  50  miles  between 
Kingsport  and  Erwin,  but  work  has  not  yet  been  begun. 

Union  Pacific. — Articles  of  Incorporation  have  been  filed  by 
this  company  in  Nebraska  to  build  an  extension  of  its  Cedar  Rapids 
branch  from  the  northern  terminus  at  Spalding,  Neb.,  northeast  for 
a  distance  of  150  miles  into  South  Dakota.  The  proposed  line  will 
cross  the  Chicago  &  North-Western's  Wyoming  line. 

Virginia  &  Carolina  .Coast. — The  contract  has  been  let  to  J.  G. 
White  &  Co.,  of  New  York,  by  this  company  for  building  its  pro- 
posed road  from  Mackey's  Perry,  N.  C,  through  Columbia,  thence 
over  Pamlico  river  by  ferry,  through  fiayboro  and  over  the  Neuse 
river  to  Beaufort,  N.  C,  a  distance  of  about  113  miles.  The  work, 
which  will  be  very  light,  is  now  under  way.  The  officers  of  the  com- 
pany are;  R.  T.  (Joodell,  President;  P.  E.  Dewey,  General  Manager, 
and  A.  N.  Bullitt,  Chief  Engineer,  all  of  Norfolk,  Va. 

Wab.\sh. — Official  announcement  has  been  made  that  contracts 
will  shortly  be  let  for  building  a  connecting  link  between  the  Wa- 
bash and  the  Union  Railroad  at  Pittsburg.  The  completion  of  this 
link  will  enable  the  Wabash  to  secure  some  of  the  freight  from  the 
Pittsburg  mills,  which  it  has  long  desired. 

Western  Pacific. — About  2,400  men  are  at  work  on  the  grad- 
ing of  this  road  between  San  Francisco  and  the  Nevada  state  line, 
and  several  thousands  more  would  be  employed  if  they  could  be 
had.  Eighteen  miles  of  the  old  Tesla  coal  road  are  utilized  In  ap- 
proaching Stockton.  The  Utah  Construction  Co.,  which  has  all  of 
the  work  between  Oroville  and  the  Nevada  line,  is  pushing  the  work 
on  the  approaches  of  the  6,000-ft.  tunnel  at  the  summit,  and  on 
the  7,300-ft.  tunnel  at  Spring  Garden,  where  the  road  crosses  from 
Spring  Garden  Creek  to  the  middle  fork  of  the  Feather  river.  The 
boring  of  the  tunnels  will  soon  be  begun.  The  following  descrip- 
tion of  the  route  from  Oakland.  Cal.,  to  Salt  Lake  has  been  given 
out  by  officials  of  the  company  in  San  Francisco.  The  route  leaves 
the  company's  terminals  at  Oakland  by  way  of  Third  street,  fol- 
lowing the  general  route  of  the  Southern  Pacific  as  far  as  Niles. 
Like  the  Southern  Pacific  it  enters  the  Niles  Canyon,  but  on  the 
opposite  side  of  Alameda  creek  from  that  occupied  by  the  S.  P. 
The  high  country  In  the  eastern  end  of  Alameda  County  Is  avoided 
by  a  4,000-ft.  tunnel  that  is  to  enter  the  hills  from  a  point  in  Niles 
Canyon,  keeping  the  grades  down  to  1  per  cent.  Prom  the  east 
portal  of  the  Niles  Canyon  tunnel  the  route  extends  to  Llvermore 
and  then  to  a  connection   with   the  Alameda  &  San  Joaquin   Rail- 
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road  which  is  to  afford  th.-  Western  Pacific  an  entrance  into  Stock- 
ton On  the  Alameda  &  San  Joaquin  a  number  of  curves  and  gra- 
■dients  are  to  be  corrected.  From  Stoclvton  to  Sacramento,  the  route 
lies  between  the  track  of  the  Southern  Pacific  Company  and  the 
Sacramento  river.  Just  how  the  road  will  enter  Sacramento  has 
not  been  definitely  decided  upon.  Between  Sacramento  and  Oro- 
ville,  the  new  road  will  lie  between  the  tracks  of  the  Southern 
Pacific  and  the  Sacramento  river,  and  north  of  Oroville  the  road 
will  closely  follow  the  north  fork  of  the  Feather  river  for  a  con- 
siderable distance,  and  then  swing  southeasterly  to  Beckwith  Pass, 
leaving  Quincy.  the  county  seat  of  Plumas  county,  a  few  miles  to 
the  south  and  west.  Two  tunnels,  each  about  7.000  ft.  long,  will 
enable  the  Western  Pacific  to  keep  within  maximum  grade  of  1 
per  cent,  in  its  climb  over  the  Sierra.  Through  the  Beckwith  Pass 
the  new  road  will  parallel  for  a  considerable  distance  the  tracks 
of  the  Sierra  Valley  Railway.  Then  the  road  will  make  a  sharp 
bend  10  the  northeast,  passing  to  the  northward  of  Pyramid  Lake, 
and  from  that  point  will  shoot  straight  for  Winnemucca.  From 
Winnemucca  to  Wells  it  will  closely  follow  the  tracks  of  the  South- 
ern Pacific  and  from  Wells  the  road  will  take  the  straightest  pos- 
sible course  to  the  southern  end  of  Great  Salt  Lake.  In  Salt  Lake 
City  it  will  reach  the  lerminals  of  the  Rio  Grande  Western.  Thirty 
construction  camps  have  been  located  at  various  points  along  the 
line  of  the  road  by  the  contractors.  The  entire  line  from  Oakland 
to  Salt  Lake,  with  the  exception  of  that  portion  of  the  route  that 
lies  in  the  state  of  Nevada,  is  now  under  contract.  No  contracts  will 
be  given  for  the  work  in  Nevada  for  some  time  to  come. 
WE.ST  Jehsey  &  Se.\siioke.— See  Atlantic  City  &  Shore. 
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Al.\b.\m.\  Gue.vt  SorxiiKU-V.— The  shareholders  will  vote  on  Dec.  29, 
on  a  proposition  to  liquidate  the  Alabama  Great  Southern  Rail- 
wav.  Limited,  which  is  an  English  holding  company  for  the 
railroad.  As  the  Southern  Railway  now  holds  the  majority  of 
the  outstanding  stock  of  the  English  company,  it  has  been  de- 
cided that  there  is  no  reason  for  its  further  existence.  The 
proposition  is  to  exchange  shares  of  Alabama  Great  Southern 
Railroad  Company  stock  at  par  for  the  shares  of  the  English 
company. 

Boston.  Reveke  Ee.vcu  &  Ly.n.v.— This  company,  a  narrow  gage  road 
from  Lynn  to  Boston,  with  17  miles  of  line,  has  declared  a  semi- 
annual dividend  of  2  per  cent,  on  its  $850,000  capital  stock.  The 
annual  rate  last  year  was  2  per  cent. 

C\.N.4DIAN  Pacific— The  sales  of  land  by  this  company  during  the 
month  of  Novemher  were  the  largest  during  any  fall  month  in 
the  history  of  the  company,  the  total  being  202,667  acres  for 
$1,075,165.  as  compared  with  the  sale  in  the  same  month  last 
year  of  26.032  acres  for  $112,843. 

Chicaoo,  CiNciNN.vri  &  Lnrisvii.i.E.— See  Cincinnati,  Hamilton  & 
Dayton. 

Chic.v(;o,  Rock  Islam>  &  Pacific— This  company  has  declared  a 
quarterly  dividend  of  1%  per  cent,  on  its  $74,842,600  capital 
stock  outstanding.  During  the  year  1904  the  annual  rate  was 
S'4  per  cent.,  and  this  year  2  per  cent,  was  paid  in  January.  2 
per  cent,  in  April  and  2%  per  cent,  in  October. 

■Cincinnati.  Hamilton  &  Dayton.— In  the  application  for  a  receiver- 
ship the  amount  of  the  floating  debt  of  this  company,  as  of 
Dec.  1,  is  given  as  $6,625,000.  The  following  transactions  are 
mentioned  as  most  seriously  damaging  the  solvency  of  the  C. 
H.  &  D.:  The  purchase  of  110,000  shares  of  the  common  stock 
of  the  Fere  Marquette  by  the  C.  H.  &  D.  at  125;  the  tripartite 
agreement  between  the  Pere  Marquette,  the  C,  H.  &  D.  and  the 
Toledo  Railway  &  Terminal  Co.,  under  which  the  last  named 
company  was  leased  at  a  high  rental  and  $3,500,000  of  bonds 
guaranteed:  the  agreement  by  which  the  C.  H.  &  D.  became 
liable  for  one-half  of  $3,500,000  bonds  issued  to  buy  the  Chicago. 
Cincinnati  &  Louisville,  and  also  for  one-half  of  the  interest  on 
the  $6.1100,000  prior  liens  of  the  C,  C.  &  L. 

It  is  expected  that  receiver's  certificates  will  be  issued 
shortly  to  pay  the  January  interest  on  the  bonds  and  notes  of 
the  company.  This  interest  amounts  to  $855,520,  and  in  addi- 
tion there  will  fall  due  at  the  same  time  $70,000  interest  on 
the  joint  collateral  notes  issued  for  the  purchase  of  the  C, 
C.  &  L.,  and  $289,382  in  dividends  on  Pere  Marquette  stock, 
which  constitutes  a  rental  under  the  lease  of  that  road,  making 
in  all  $1,214,902  falling  due  on  Jan.  1,  1906. 

The  Hosloii  Xciis  Bureau  has  given  out  the  following  state- 
ment obtained  from  former  owners  of  the  C.  C.  &  L.:  "The 
syndicate  which  built  the  C.  C.  &  L.  was  approached  in  the 
summer  of  1904  by  interests  representing  the  Pere  Marquette. 
with  a  view  to  purchase.  Negotiations  culminated  on  July  5  in 
a  sale  of  all  the  stock  of  the  C.  C.  &  L.  to  the  Pere  Marquette. 

1        The    Pere    Marquette    paid    for    this    stock    $3,500,000    in    4    per 


cent,  ten-year  collateral  trust  bonds,  secured  on  the  $4,206,000 
stock  of  the  C,  C.  &  L.  The  bonds  are  Pere  Marquette  bonds. 
The  syndicate  agreed  to  deliver  the  C,  C.  &  L.  to  the  Pere 
Marquette  free  of  all  floating  debt,  and  with  bonds  at  $25,000 
a  mile  including  equipment.  It  was  stipulated  that,  while  the 
road  would  be  delivered  immediately  for  operation,  control  of 
the  directorate  would  not  pass  until  the  collateral  trust  bonds 
were  also  endorsed  l)y  the  C,  H.  &  D.  The  bonds  endorsed  by 
the  C.  II.  &  D.  have  not  yet  been  delivered  and  the  original 
syndicate  controls  the  directorate  of  the  C,  C.  &  L.  and  holds 
the  executive  offices.  The  C,  C.  &  L.  is  laid  with  70-lb.  and 
85-lb.  rails.  It  has  its  own  terminals  in  Cincinnati.  It  had  a 
contract  for  terminals  on  the  Chicago  Terminal,  but  the  line 
lacked  a  connection  of  nine  miles  when  the  road  was  sold. 
Under  the  arrangement  for  sale,  the  nine-mile  connection  was 
to  be  built  by  the  new  owners  with  money  provided  by  the 
sellers,  and  on  deposit  in  a  Boston  trust  company.  That  con- 
nection has  never  been  built.  The  money  is  still  on  deposit  in 
Boston.  No  commission  was  paid  to  United  States  Mortgage 
&  Trust  Co.  or  anyone  else.  .  .  .  The  trade  was  concluded 
some  days  before  the  C,  H.  &  D.  bought  the  Pere  Marquette." 

Denver  &  Rio  Guande. — The  New  York  Stock  Exchange  has  listed 
$1,312,700  additional  preferred  stock.  The  proceeds  of  this  issue 
were  used  as  follows:  $1,200,000  were  exchanged  for  $750,000 
Utah  Fuel  bonds  and  $450,000  cash;  $112,700  were  exchanged 
for  $902,200  Rio  Grande  Southern  stock. 

Massachusetts  Blectkic — This  company  paid  no  dividends  during 
1905  on  its  $20,557,400  preferred  stock.  Last  year  4  per  cent, 
was  paid.  The  reasons  given  are  the  large  sums  taken 
from  the  surplus  for  reconstruction,  and  the  expectation 
of  further  deductions  for  the  same  reason.  The  gross  earnings 
of  the  company  during  the  year  ended  September  30th  were 
$6,734,127,  an  increase  of  $353,264.  The  net  earnings  were 
$2,277,824,  an  increase  of  $376,482;  and  the  surplus  was  $734,310, 
an  increase  of  $295,594. 

Mexican  Central. — The  New  York  Stock  Exchange  has  listed  $11.- 
613,200  additional  common  stock  of  this  company.  Of  this  issue 
$160,000  is  to  retire  old  income  bonds:  $625,000  to  refund  the 
bonds  and  floating  debt  of  the  Chihuahua  &  Pacific;  $5,000,000  in 
exchange  for  50.000  shares  of  Mexican  Pacific:  $328,200  for  in- 
come bonds  not  exchanged;  $1,999,000  to  be  issued  for  Mexican 
Pacific  stock  for  par;  $1,000  for  10  shares  of  the  latter  company 
under  agreement  from  private  owners,  $1,000,000  to  Laden- 
burg,  Thalman  &  Co.,  and  Hallgarten  &  Co..  for  funds  advanced 
for  new  construction,  and  $2,500,000  to  the  .\tlantic  Construction 
Company. 

Mohawk  Valley  Company. — A  company  of  this  name  was  incor- 
porated in  New  York  State  in  February  with  capital  stock  of 
$100,000  and  authority  to  build  railroads,  to  organize  other  cor- 
porations and  to  buy,  hold  and  dispose  of  stocks  and  bonds  of 
other  corporations.  The  incorporators  and  first  directors  were 
all  connected  with  the  New  Y"ork  Central,  and  included  William 
A.  Greer,  Assistant  Treasurer,  and  Landreth  H.  King,  Registrar 
of  Contracts,  of  that  company.  It  was  believed  at  the  time  that 
the  Mohawk  Valley  Company  was  to  be  a  holding  company  for 
electric  railway  properties  in  which  the  New  York  Central  and 
Delaware  &  Hudson  are  interested.  On  December  16,  the  Mo- 
hawk Valley  Company,  whose  headquarters  are  at  Utica,  N.  Y., 
filed  a  certificate  of  increase  of  its  capital  stock  to  $10,000,000. 
This  certificate  was  signed  by  Horace  E.  Andrews,  of  Cleveland, 
Ohio,  who,  in  connection  with  the  New  Y'ork  Central,  has  been 
acquiring  various  electric  railway  properties  in  the  central  part 
of  New  York  State.  Edward  L.  Rossiter,  Treasurer  of  the  New 
Y'ork  Central,  as  Treasurer  of  the  Mohawk  Valley  Company,  cer- 
tified on  the  certificate  that  Mr.  Andrews  is  the  owner  of  all  its 
capital  stock.  Whether  the  increase  in  the  capital  stock  is  for 
the  purpose  of  taking  over  the  Schenectady  Railway,  which  is 
owned  jointly  by  the  New  York  Central  and  Delaware  &  Hudson, 
or  some  other  of  the  electric  railroad  properties  bought  by  the 
Andrews-Vanderbilt  syndicate,  or  is  made  in  connection  with  the 
electrification  of  parts  of  the  West  Shore  Railroad  has  not  as 
yet  been  announced. 

Pere  Marquette. — See  Cincinnati.  Hamilton  &  Dayton. 

Philippine  Roads. — See  page  195  of  this  issue. 

Pittsburg,  Youngstowx  &  Ashtabula. — The  shareholders  will  vote 
on  Jan.  8  on  a  proposition  to  consolidate  this  125-mile  road 
with  the  Newcastle  &  Beaver  Valley,  15  miles  long. 

Southern. — See  Alabama  Great  Southern. 

United  Traction  &  Electric  Company. — N.  AA'.  Harris  &  Co..  of  New- 
York,  are  offering  $500,000  first  mortgage  5  per  cent,  gold  bonds 
of  1933  of  the  United  Traction  &  Electric  Company,  which  owns 
the  entire  street  railway  system  of  Providence,  R.  I.,  and  neigh- 
boring towns,  amounting  to  about  345  miles  of  road. 
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NOTES. 

A  bill  will  be  introduced  in  the  Ctinadian  Pailiament  at  the 
next  session,  and  undoubtedly  will  be  passed,  to  pension  the  old 
employees  of  the  Intercolonial  (Government)  Railroad.  There  are 
about  300  men  on  the  road  who  will  probably  be  retired.  Mr.  Bm- 
merson,  with  engaging  frankness,  says  that  it  will  not  be  necessary 
to  fill  the  vacated  positions. 

It  is  announced  that  the  new  through  train  between  St.  Louis 
and  the  City  of  aiexico,  which  is  to  be  put  in  service  January  16,  is 
to  rua  through  in  about  55  hours,  a  somewhat  shorter  time  than 
was  named  in  the  first  announcement.  This  train  will  run  twice  a 
week  each  way,  and  will  carry  only  sleeping  car  passengers.  It 
runs  over  the  St.  Louis,  Iron  Mountain  &  Southern,  the  Texas  & 
Pacific,  the  International  &  Great  Northern  and  the  National  Rail- 
road of  Mexico. 

The  principal  railroads  of  the  State  of  Washington,  after  a 
conference  with  the  State  Railroad  Commissioners,  have  decided 
to  restore,  with  some  alterations,  the  jdint  through  freight  rates 
which  were  abolished  some  time  ago.  The  new  agreement  includes 
Tacoma  and  all  non-competitive  territory  on  the  Oregon  Railroad 
&  Navigation  Company's  line.  The  new  rates  will  also  cover  live 
stock,  hay,  grain,  coal  and  other  articles  not  before  included.  The 
newspapers  say  that  the  new  rates  show  substantial  reductions  on 
many  articles  between  eastern  Washington  and  the  cities  on  Puget 
Sound,  and  that  the  decision  to  adopt  these  rates  is  a  victory  for 
(he  Railroad  Commission. 

Shipments  of  Iron  Ore  in   1905. 

The  Marine  Review  estimates  the  total  ore  shipments  by  lake 
during  1905  as  33.476,904  tons,  which  is  12,250,313  tons  in  excess 
of  the  movement  of  last  year.  To  these  figures  Is  yet  to  be  added 
the  all-rail  movement  which  will  probably  exceed  500,000  tons,  so 
that  the  total  movement  of  ore  from  the  Lake  Superior  mines 
during  1905  will  be  34,000,000  tons.  The  1905  movement  is,  there- 
fore, over  6,000,000  tons  greater  than  the  movement  of  1902,  and 
is  the  record  breaking  movement  on  the  great  lakes.  Of  this  great 
movement  the  Oliver  Iron  Mining  Co.  shipped  18,779,374  tons.  Ship- 
ments during  December  aggregate  405.060  tons,  an  increase  of 
38,689  tons  over  the  movement  of  the  corresponding  month  last  year. 
The  shipments  by  months  during  the  year  have  been  as  follows: 
April,  1,195,173  tons;  May,  4,619,431  tons;  June,  4,999,451  tons: 
July,  5,224,619  tons;  August,  5,009,382  tons;  September,  4,425,550 
tons;  October,  4,257,009  tons;  November,  3,341,229  tons;  December. 
405,060  tons. 

Following  were  the  shipments  by  ports  during  the  month  of 
December  and  during  the  full  season,  with  comparative  data  tor  the 
previous  year: 

; December . Season , 

Port.  1904.  l!in.-,.  1004-.  1005. 

Escanaba    137,344  131. o.j:;  3,644,267       5,307,93S 

Gladstone    480  

Marquette     40,410  52, .".78  1.007.301        2,077.828 

Ashland    18,422  •_';->, 224  2,288.400       3,485.344 

Superior     37.926  7.-).l."'.l  4.100  900       o.ll8,3S.-> 

nuluth    75,509  39,853  4.649,611        8,807.559 

Two  Harbors    56,670  80,701  4,566,542       7,779,850 

Total    360,371  405.060  21.226,591      33.476.904 

Increase  fci-   10(15 38.689  12,250.313 

Standard   Locomotives  for  India. 

The  British  Engineering  Standards  Committee  has  just  issued 
a  revised  edition  of  its  report' on  standard  locomotives  for  Indian 
railroads,  embodying  som^  slight  changes  in  detail  which  have  been 
suggested  by  experience  of  the  standard  engines  already  built  ac- 
cording to  its  specifications.  The  designs  provide  for  five  engines, 
two  for  the  broad  5  ft.  6  in.  gage  and  three  for  the  narrow  meter 
gage.  The  former  comprise  a  passenger  engine  of  the  American 
or  4-4-0  type  and  a  goods,  engine  of  the  six-coupled  0-6-0  type,  and 
the  latter  a  4-6-0  passenger  efigine,  a  mixed-  traffic  or  goods  engine 
of  the  same  type,  and  a  goods  engine  of  the  4-8-0  or  Mastodon  type. 
The  two  broad  gage  engines  are  identical  in  regard  to  their  boilers. 
as  indeed  they  are  in  every  other  r«spect.  except  so  far  as  differ- 
«nces  are  involved  by  the  different  sizes  and  arrangement  of  the 
wheels.  The  total  heating  surface  is  1,349.5  sq.  ft.,  with  a  grate 
area  of  25.3  sq.  ft.;  the  steam  pressure  is  180  lbs.,  and  the  cylin- 
ders have  a  diameter  of  IS^G  ii.  with  a  stroke  of  26  in.  But  the 
passenger  engine  has  driving  wheels  of  6  ft.  2  in.  diameter,  in- 
cluding 3  in.  tires,  while  those  of  the  goods  engine  are  of  5  ft. 
1%  in.  diameter,  also  including  3  in.  tires,  and  the  total  weight 
In  working  order,  exclusive  of  tender,  is  51  tons  for  the  former 
and  48  tons  for  the  latter.  The  weight  on  the  axle  of  each  pair 
of  driving  wheels  is  16.25  tons  in  each  case  except  that  of  the 
rear  axle  of  the  goods  engine,  on  which  it  is  15.5  tons.  The  tenders 
are  the  same  for  both  engines;  they  are  carried  on  six  wheels, 
weigh    39.5   tons   in    working   order,    and   have   a   capacity    tor   fuel 


of  71,2  tons  and  for  water  of  3,000  gallons.  Kor  the  three  meter 
gage  engines  the  boilers  again  are  all  the  same,  having  Belpalre 
fireboxes,  with  a  heating  surface  of  1,062  sq.  ft.,  a  grate  area  of 
16  sq.  tt.,  and  a  working  pressure  of  180  lbs.  The  stroke  Is  22  in. 
in  each  case,  but  the  diameter  of  the  cylinders  is  IS'/o  in.  for  the 
passenger  engine,  15  in.  for  the  mixed  traffic  engine,  and  16  in. 
for  the  goods  engine.  The  diameters  of  the  driving  wheels  are 
4  ft.  9  in.,  4  ft.,  and  3  ft.  7  in.,  all  the  tires  being  2Vj  in.  The 
engines  weigh  in  working  order  33.70  tons,  33.30  tons,  and  39.50 
tons,  the  weight  on  each  driving  axle  being  8.7  tons,  8.6  tons,  and 
8  tons.  The  si.x-wheeled  tenders  for  these  engines  weigh  22.95  tons, 
and  hold  four  tons  of  fuel  with  2.000  gallons  of  water. 

In  its  original  report  the  committee  pointed  out  that  these  de- 
signs, especially  as  regards  the  broad-gage,  only  provided  for  en- 
gines and  tenders  of  the  type  which  it  was  thought  would  prove 
most  useful  at  the  present  time  on  the  majority  of  Indian  rail- 
roads; but  it  intimated  its  opinion  that  it  would  be  found  neces- 
sary to  design  other  types  for  heavy  passenger  and  goods  work, 
as  well  as  for  special  use  in  hilly  country  and  tor  shunting  pur- 
poses. The  justness  of  this  opinion  has  since  been  demonstrated 
by  a  request  from  the  Secretary  of  State  for  India  that  the  com- 
mittee will  consider  the  advisability  of  standardizing  three  types 
of  broad-gage  locomotives  of  a  heavier  type — a  request  which  is  now 
receiving  attention. 

Mr.    Prouty   Decides    in    Favor   of   the    Railroad. 

The  Interstate  Commerce  Commission,  in  an  opinion  by  Com- 
missioner Prouty,  has  announced  its  decision  in  the  case  of  Artz 
against  the  Seaboard  Air  Line.  It  appears  that  the  carrier's  pas- 
senger fare  from  Fernandlna,  Fla.,  to  Savannah,  Ga.,  124  miles, 
is  $5,  or  about  4  cents  per  mile,  while  a  rate  of  3  cents  per  mile 
is  fixed  by  state  authority  for  fares  within  the  states  of  Florida 
and  Georgia.  The  carrier's  line  between  Savannah  and  Fernandlna 
or  Jacksonville  is  more  expensive  to  maintain  than  other  parts 
of  its  system,  and  the  freight  traffic  is  light  and  the  local  passenger 
traffic  insignificant.  A  reduction  of  this  interstate  passenger  fare 
would  not  contribute  to  the  development  of  the  section  or  increase 
materially  the  passenger  business  of  the  line.  Reducing  the  fare 
to  3  cents  per  mile  would  render  the  earnings  of  this  part  of  the 
system  less  than  the  average  upon  the  whole  system  and  less  than 
the  average  in  that   part  of   the  country  of  other  roads. 

The  Commission  holds  that  ordinarily  the  through  interstate 
passenger  fare  should  not  exceed  the  sum  of  local  fares,  but  there 
is  no  specific  requirement  in  the  regulating  statute  to  that  effect 
and  the  only  question  for  determination  is  whether  the  tare  com- 
plained of  is  unreasonable.  It  is  held  that  upon  all  the  circum- 
stances the  fare  in  question  cannot  be  deemed  excessive  and  the 
complaint  is  therefore  dismissed. 

Took  Him  at   His  Word. 

Paul  Morton,  at  a  convention  of  railroad  men,  said  of  the  rail- 
road hog: 

"I  wish  that  all  these  men  could  be  treated  as  a  certain  Mary- 
lander  once  was.  The  Marylander  boarded  a  train  with  two  arm- 
loads of  bundles.  He  sat  down,  and  piled  his  bundles  beside  him. 
Then  he  opened  a  paper  and  began  to  read  in  great  comfort.  The 
car  by  degrees  grew  crowded.  At  last  the  only  vacant  seat  was  the 
bundle-filled  one  beside  the  Marylander.  Though  several  passen- 
gers hesitated  beside  this  seat,  looking  at  the  Marylander  wist- 
fully, he  made  no  sign.  He  would  rather  let  the  people  stand  than 
remove  his  goods.  Finally  someone  summoned  the  conductor.  ~  He 
hurried  in  and  said: 

"  'Take  down  those  bundles,  please,  at  once.  Don't  you  see,  sir, 
that  there  are  ladies  standing  all  about  you?' 

"The  Marylander  was  a  perfect  example  of  the  railroad  .hog. 
He  said  in  a  blustering  tone: 

"  'What  is  the  matter  with  you?  Those  bundles  don't  belong  to 
me.     They  belong  to  a  man  in  the  smoker.' 

"  'All  right.'  said  the  conductor.  'I'll  pile  them  up  here,  then, 
till  he  comes.'  And  he  put  the  bundles  in  the  rack  overhead,  and 
gave  the  vacant  seat  to  a  lady. 

"The  Marylander  laughed  because  he  had  not  had  to  move  his 
bundles  himself;  but.  when  he  came  to  get  off.  he  did  not  laugh  so 
heartily.  As  he  was  gathering  his  precious  pile  together,  the  con- 
ductor hurried  to  him  and  said  sternly: 

"  "Don't  touch  those  packages,  sir.  They  belong  to  a  gentleman 
in  the  smoking  car.' 

"  'Ah.  what's  the  matter  with  you?'  snarled  the  other.  'They 
belong  to  me.' 

"  'You  said  they  didn't,'  answered  the  conductor,  'and  I  am  going 
to  take  you  at  your  word.  The  only  way  you  can  get  them  is  to 
come  and  identify  them  at  our  main  office  to-morrow.'  " — Express 
Gazetle. 
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Lidgerwood    Improved    Erecting    Engine. 

The  accompanying  illustration  shows  the  latest  type  of  Lidger- 
wood hoisting  engine,  made  by  the  Lidgerwood  Manufacturing  Co.. 
New  York.  This  engine  is  specially  designed  and  largely  used  in 
bridge  erection  work  as  well  as  in  the  construction  of  iron  buildings. 
It  is  equipped  with  winches  or  spools  instead  of  drums  on  account 
of  the  large  amount  of  rope  usually  to  be  wound  in  this  class  of 
work,  and  the  fact  that  with  the  winch  or  spool  the  quantity  that 
can  be  taken  care  of  is  practically  unlimited. 

The  spools  are  all  keyed  fast  to  the  shafts,  which  are  independent 
and  supported  by  a  central  bearing.  Each  spool-shaft  has  its  own 
gear  running  loose  on  the  shaft,  and  fitted  with  a  jaw  clutch.  The 
jaw  clutches  are  of  (he  Lidgerwood   improved  spiral  type,  and  can 


tour  principal  roads  in  the  New  York  Central  system — Messrs.  A.  H. 
Smith,  W.  H.  Marshall,  R.  H.  L'Hommedieu  and  C.  E.  Schaff.  Be- 
fore long  this  committee  will  make  its  report,  establishing  the  rules 
and  regiilations.  and  naming  the  date  w^hen  pension  allowances  will 
begin. 

Chicago  Outclassed. 
A  suit  brought  against  the  Taff  Vale  Railway  for  compensation 
for  injuries  has  revealed  an  example  of  nerve  for  which  it  is  diffi- 
cult to  find  a  parallel:  that  of  a  man  who  deliberately  lay  in  front 
of  a  train  and  had  his  legs  cut  off.  The  plaintiff  claimed  that  the 
jolt  of  a  traiif  threw  him  against  a  door,  which  opened  and  allowed 
him  to  fall  across  the  track.  The  train  passed  over  both  his  legs, 
which  had  to  be  amputated.  The  company  produced  evidence  which 
left  no  trace  of  doubt  that  the  plaintiff  had  not  traveled  by  the 
train,  but  had  deliberately  placed  his  legs  on  the  tracks  and  al- 
lowed the  train  to  run  over  them  for  the  sake  of  getting  compen- 
sation from  the  company  and  £500  from  the  proprietors  of  a  peri- 
odical which  offers  that  sum  to  any  reader  who  loses  both  legs 
above  the  ankles  in  a  railway  accident  while  in  possession  of  the 
paper.  When  the  plaintiff  was  found  he  was  perfectly  conscious. 
He  produced  three  pocket  handkerchiefs,  tied  them  together  and 
showed  the  man  who  found  him  how  to  make  a  tourniquet.  The 
man  himself  properly  adjusted  the  bandage.  The  fact  that  there 
was  not  the  slightest  mark  on  either  his  body  or  his  clothes,  al- 
though he  weighs  210  pounds,  and  the  train  from  which  he  claims 
to  have  fallen  was  traveling  at  the  rate  of  30  miles  an  hour,  aroused 
suspicions  and    inquiries   followed. — London   Press  Despatch. 

The   Sprague   Type    D    Direct    Current    Motor. 
The   accompanying  illustrations   show   the   general   appearance 
and  design  of  the  new  type  D  motor  made  by  the  Sprague  Electric 


Lidgerwood    Improved    Erecting    Engine. 

be  thrown  in  at  any  position  by  small  band  levers  which  have  thumb- 
latches,  engaging  with  notches  on  the  quadrants,  so  that  when  the 
clutches  are  thrown  in  they  cannot  come  out.  and  when  thrown  out 
there  is  no  danger  of  their  accidentally  becoming  engaged.  The 
spools  being  independent  enables  the  engine  to  be  operated  to  great 
advantage  in  bridge  erection,  as  several  members  of  a  truss  or  girder 
can  be  hoisted  and  held  in  position  while  they  are  being  bolted  or 
riveted.  By  having  several  men  at  the  engine  these  members  can  be 
hoisted  simultaneously,  the  number  hoisted  being  limited  only  by 
the  hoisting  capacity  of  the  engine  and  the  number  of  spools.  By 
making  fast  to  each  end  of  a  long  and  heavy  girder,  and  by  hoisting 
first  on  one  end  and  then  on  the  other,  a  much  greater  weight  can 
be  handled  than  by  means  of  a  drum  hoist.  The  tackle  can  also  be 
multiplied  as  much  as  desired,  since  any  amount  of  rope  can  be 
wound  on  the  spools.  This  engine  is  especially  well  proportioned 
for  the  severe  character  of  hoisting  duty  it  has  to  perform.  The 
bed-plate  is  in  one  piece,  and  is  widened  in  front  so  that  the  working 
parts  of  the  engine  are  all  inside  of  the  side  frames.  This  leaves 
the  winches  clear  so  they  can  be  operated  without  danger  to  the  man 
handling  the  lines.  The  shaft  bearings  are  wide,  and  the  shafts  are 
of  the  best  hammered  steel  and  unusually  large,  to  withstand  the 
strain  due  to  handling  heavy  weights  on  the  overhanging  spools. 
The  gearing  is  extra  strong  and  heavy,  and  the  engine  can  be  oper- 
ated from  either  side.  An  important  element  in  the  success  of  this 
engine  lies  in  the  form  of  the  spool,  which  is  especially  adapted  to 
the  class  of  work  for  which  the  engine  is  designed  to  be  used. 
When  desired  the  engine  can  be  equipped  so  as  to  he  seld-propelling 
in  either  direction. 

Pensions  on  the  New  York  Central. 
The  directors  of  tne  New  York  Centra!  and  of  the  railroads 
allied  with  it  have  decided  to  pension  their  old  employees,  and  a 
committee  has  been  appointed  to  prepare  a  p'.an.  An  age  limit 
will  he  established,  and  there  will  be  regulation.^  for  the  retirement 
of  the  superannuated,  similar  to  those  now  in  force  on  a  number 
of  other  roads.  The  members  of  the  committee  are  Vice-Presidents 
W.  C.  Brown  and  John  Carstensen.  General  Superintendent  Deems 
,of  the  Mechanical   Department,   and   the   General   Managers  of  the 


The  Sprague  Enclosed  D  4-Pole  Motor. 

Company,  New  York.  These  motors  are  made  in  nine  different 
sizes  of  frames,  ranging  from  10  h.p.  to  90  h.p.  for  standard  slow 
speeds,  and  from  15  h.p.  to  105  h.p.  for  standard  moderate  speeds. 
They  are  fitted  with  either  shunt,  series  or  compound  wound  field 


Yoke   of  the   Sprague   Type    D    6-Pole   Motor. 

windings  for  use  on  115,  230  or  500-volt  d.c.  circuits.  They  are 
made  entirely  enclosed,  semi-enclosed  and  open.  The  small  sizes  are 
bipolar,  but  from  20  h.p.  up  they  are  multipolar. 

Stay-Bolt  Iron  for  the  Harriman  Lines. 
The  Bethlehem  Steel  Company  has  been  awarded  the  contract 
for  furnishing  stay-bolt  and  boiler  brace  iron  to  all  of  the  Harri- 
man  lines  in  such  quantities  as  may  be  required   during  the  year 
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1906.  The  Union  Pacific,  Oregon  Stioit  Line,  Oregon  Railroad  & 
Navigation  Co..  Southern  Pacific  and  the  Chicago  &  Alton  are  to  be 
supplied  under  this  contract.  The  Bethlehem  Steel  Company  has 
recently  erected  a  new  mill  for  making  high-grade  stay-bolt  iron, 
and  is  furnishing  it  in  large  quantities  to  many  of  the  largest  rail- 
roads in  the  United  States  and  Mexico. 

New  Dining  Cars  on  the  London  &  North-Western. 
The  London  &  North-Western  has  recently  introduced  on  its  lines 
some  dining  cars  of  the  American   type   with  movable   individual 
seats  which   are  an  innovation  in  British   practice.     In  the  usual 


nterior  of  London  &  North-Western   Dining  Cars. 


at  Olyphant,  Pa.,  and  the  Lehigh  Coal  &  Navigation  Company  at 
Lansford,  Pa.  It  is  also  furnishing  heating  apparatus  tor  some  of 
the  Pennsylvania  Railroad  Company's  new  shops  at  Allegheny;  for 
the  Lincoln  ark  shops  of  the  B.,  R.  &  P.  Railway  at  Rochester; 
Kingsland,  New  Jersey,  shops  of  the  Delaware,  Lackawanna  &  West- 
ern, and  for  the  Schenectady  Works  of  the  American  LocomotlTa 
Company. 


ELECTIONS  AND  APPOINTMENTS. 


types  of  British  dining  cars  the  seats  are  fixed  and  heavily  cushioned, 
much  after  the  style  of  the  seats  in  the  compartments.  The 
new  cars  are  65  ft.  6  in.  long  over  body  and  69  ft.  6  in.  long  over 
buffers.  The  width  over  eaves  is  9  ft.,  and  the  height  from  rail  to 
top  of  roof  is  8  ft.  7  in.  They  are  mounted  on  two  six-wheel  trucks, 
having  a  wheel-base  of  11  ft.  6  in.  The  cars  were  built  at  the 
Wolverton  Works  from  the  designs  of  Mr.  C.  A.  Park.  Carriage  Su- 
perintendent of  the  London  &  North-Western. 

Bids  for  Philippine  Railroads  Rejected. 
All  the  bids  recently  submitted  for  concessionary  contracts  or 
grants  for  the  construction  of  railroads  in  the  Philippine  Islands 
were  rejected  by  the  Bureau  of  Insular  Affairs,  because  the  bidders 
did  not  conform  to  the  strict  specifications  called  for  In  the  pro- 
iposal.  The  Bureau  will  advertise  for  new  proposals  to  be  opened 
anuary  20.     The  terms  will  be  modified. 

Manufacturing  and  Business. 

H.  B.  Underwood  &  Co..  makers  of  special  tools  for  railroad  re- 
balr  shops,  Philadelphia,  Pa.,  are  distributing  their  1906  calendar. 
|.nd  will  be  glad  to  send  a  copy  to  any  one  interested. 

The  Bettendorf  Axle  Company,  New  York,  has  received  an  order 
k-om  the  Southern  Railway  Co.  for  30,000  bolsters  and  1,000  cast- 
leel  trucks.  This,  we  believe,  is  the  largest  single  order  ever  placed 
pr  bolsters. 

The  Midland  Navigation  Company  of  Canada  is  to  have  built  at 
Dllingwood  a  lake  steamer  to  be  450  ft.  long  and  with  capacity  to 
^rry  9,000  tons  of  grain.     This  will  be  the  largest  Canadian  steamer 
the  lakes. 

The  November  and  December  issue  of  The  Obermayer  Bulletin 
foundry  information   is  being  distributed  by  The  S.  Obermayer 
Chicago.     It  contains  a  number  of  articles  on  foundry  practice 
Id    management,   as   well    as   its   usual    amount   of   light   reading 
ttter. 

The  Telegraph  Signal  Company  has  filed  a  certificate  of  Incor- 
l-ation  with  the  Secretary  of  State  at  Albany,  N.  Y.;  capital, 
OOO.OOO.  The  company  proposes  to  make  an  electrical  device  for 
|bling  a  train  despatcher  to  arouse  inattentive  operators  at 
tions  along  the  line,  and  to  remove  difficulties  due  to  accidental 
junding  of  a  wire  at  way  stations.  Among  the  directors  are 
{n  McGarvey.  Superintendent  of  the  Buffalo.  Rochester  &  Pitts- 
Railway  at  Rochester,  N.  Y.,  and  James  G.  Halleran.  of  Oswego, 
The  inventor  of  the  device  Is  S.  A.  Wright,  of  Morton,  N.  Y. 

1  The  American  Blower  Company,  of  Detroit,  is  furnishing  me- 
ilcal  draft  apparatus  for  the  Huntsville  (Alabama)  Railway, 
Jit  &  Power  Company;  the  New  York,  Susquehanna  &  Western 
I  way  Company  at  Rochelle  Park,  N.  J.;  the  C  B.  &  Q.  Railway 
Ipany  at  St.  Paul  and  Chicago;   the  Lackawanna  Coal  Company 


Atlantic  Coast  Line. — D.  F.  Klrkland,  Superintendent  at  Waycrosa, 
Ga.,  has  resigned. 

Canadian  Northern. — W.  A.  Brown,  Superintendent  at  Port  Arthur, 
Ont.,  has  been  appointed  General  Superintendent,  with  office  at 
Winnipeg,  Man. 

Canadian  Pacific. — W.  S.  Painter  has  been  appointed  Architect,  with 
oflfice  at  Montreal. 

Chicago,  Burlington  &  Quincy. — F.  E.  Kennedy  has  been  appointed 
Master  Mechanic  at  McCook,  Neb.,  succeeding  R.  B.  Archibald, 
resigned. 

Colorado  A  Southern. — J.  H.  Bradbury,  Assistant  General  Auditor, 
has  been  elected  General  Auditor,  with  oflSce  at  Denver,  Colo., 
succeeding  A.  D.  Parker,  promoted.  J.  S.  MacKie  has  been 
elected  Secretary  and  Treasurer,  succeeding  H.  Bronner,  who 
remains  on  the  executive  committee. 

Lehigh  &  Hudson. — M.  Rutherford,  General  Freight  and  Passenger 
Agent,  has  been  elected  Vice-President  and  General  Manager. 
H.  G.  Pierson  succeeds  Mr.  Rutherford. 

Louisville  d  Atlantic. — R.  N.  Hudson,  Roadmaster  and  Chief  En- 
gineer of  the  Louisville,  Henderson  &  St.  Louis,  has  been  ap- 
pointed General  Manager  of  the  L.  &  A.,  effective  January  1. 

Louisville  cG  Nashville. — F.  Kesler,  Acting  Assistant  Superintendent 
at  Birmingham,  Ala.,  and  previously  Trainmaster,  has  been  ap- 
pointed Assistant  Superintendent,  succeeding  E.  J.  Haylow,  de- 
ceased. 

Louisiana  cC-  Northwest. — J.  J.  Nelson  has  been  elected  President, 
with  oSice  at  St.  Louis,  succeeding  C.  O.  Ferguson.  H.  C.  Brown, 
Manager,  has  been  elected  Vice-President,  with  office  at  Mag- 
nolia. Ark.,  succeeding  J.  O.  Richardson.  Mr.  Richardson  has 
been  elected  Secretary,  with  office  at  Homer,  La.,  succeeding  A. 
R.  Porterfield. 

Missow'i  i€  Illinois  Bridge  it  Belt. — William  Graham,  Superintendent, 
has  resigned.  Arthur  Hamilton  succeeds  Mr.  Graham,  with 
office  at  Alton,  111. 

W.  L.  Bedison,  Auditor,  has  resigned. 

Missouri.  Kansas  d-  Texas  of  Texas. — C.  H.  Scott,  Trainmaster  at 
Smithville,  has  been  appointed  Superintendent  at  Greenville, 
Tex.,  succeeding  W.  E.  Williams,  resigned  to  go  to  the  Missouri, 
Kansas  &  Texas. 


New  York,  Westchester  &  Boston. — F.  H.  Bull  has  been  elected  Vice- 
President  and  a  Director. 

Pullman. — F.  E.  Rice,  District  Superintendent  at  St.  Paul,  has  been 
appointed  Manager  of  the  Western  division,  with  office  at  Chi- 
cago. 

Southern. — M.  M.  Richey,  Assistant  General  Superintendent  at  Bir- 
mingham, Ala.,  has  resigned. 

J.  W.  McCay,  formerly  Roadmaster  on  the  Bvansville  & 
Princeton  Traction,  has  been  appointed  Superintendent  of  the 
Evansville,  Rockport  and  Cannelton  branches  of  the  Southern. 

Union  Pacific. — W.  R.  Kelly,  General  Solicitor,  has  resigned,  effective 
January  1. 

Wat)ash. — F.  E.  Signer,  Manager  of  the  Lehigh  &  Wabash  Despatch, 
has  been  appointed  Assistant  General  Freight  Agent  of  the  Wa- 
bash, with  office  at  St.  Louis,  effective  January  1.  He  will  be 
in  charge  of  all  the  fast  freight  business  done  by  the  Wabash 
lines. 


LOCOMOTIVE  BUILDING. 


The  Nevada  Consolidated  Copper  Company  has  ordered  three 
8-in.  X  14-ln.  standard  gage  mining  locomotives  from  the  H.  K. 
Porter  Co. 

The  Sierra  Railway  Company,  of  California,  has  ordered  tw» 
10-in.  X  16-ln.  oil  burning  locomotives  of  30-in.  gage  from  the  H.  K. 
Porter  Co. 

The  Cuba  Eastern  is  reported  in  the  market  for  two  90,000-lb. 
mogul  locomotives  and  one  60,000-lb.  switching  locomotive.  Mr.  De 
Zayas  is  Purchasing  Agent,  Orient  Building,  79  Wall  street.  New 
York. 

The  Kilpatrick  Bros.  <f  Collins  Contracting  Company,  Omaha, 
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Neb.,  has  ordered  three  luiu.  x  Iti-in.  36-in.  gage  contractors  loco- 
motives of  36,000  lbs.  each,  and  two  14-in.  x  20  in.  standard  gage 
locomotives  of  68,000  lbs.  each  from  the  H.  K.  Porter  Co. 

The  Minneapolis  .£•  St.  Louis,  as  reported  in  our  issue  of  Decem- 
ber 1,  has  ordered  eight  simple  mogul  (2-6-0)  locomotives  from  the 
Schenectady  Works  of  the  American  Locomotive  Co.,  and  two  switch- 
ing locomotives  from  the  Baldwin  Locomotive  Works,  instead  of 
from  the  American  Locomotive  Co.,  as  reported  in  our  issue  of 
December  22.  The  mogul  locomotives  will  weigh  140,000  lbs.,  with 
118,950  lbs.  on  the  drivers;  cylinders,  20  In.  x  26  in.;  diameter  of 
drivers,  64  in.;  extended  wagon  top  boiler,  with  a  working  steam 
pressure  of  200  lbs.;  316  Otis  steel  tubes,  2  in.  in  diameter  and 
147  in.  long;  Otis  steel  firebox,  96I2  in.  x  62  in.;  and  tank  capacity. 
7,000  gallons  of  water.  The  special  equipment  includes:  "She" 
bell  ringers  and  sanding  devices.  Franklin  boiler  lagging.  Simplex 
brake-beams,  Street-Perfecto  brake-shoes,  M'abash  headlights,  Moni- 
tor and  Ohio  injectors,  Damascus  journal  bearings,  Jerome's  piston 
and  valve  rod  packings,  Ashton  safety  valves  and  steam  gages,. 
Nathan  sight-feed  lubricators,  A.  French  Spring  Co.'s  springs, 
Taatel's  steam  heat  equipment,  Midvale  driving  wheel  tires,  and 
Boies  truck  and  tender  wheel  tires.  ^ 

The  Mobile  d-  Ohio  has  ordered  10  simple  ten- wheel  locomotives 
from  the  Baldwin  Co.  These  locomotives  will  weigh  170,000  lbs., 
with  130,000  lbs.  on  drivers;  cylinders,  21  in.  x  28  in.;  diameter 
of  drivers,  62  in.;  wagon  top  boiler,  with  a  working  steam  pres- 
sure of  200  lbs.;  heating  surface.  2.944  sq.  ft.;  361  Detroit  seam-^ 
less  steel  tubes,  2  in.  in  diameter  and  15  ft.  long;  Otis  firebox, 
120Vie  in.  X  41%  in.;  grate  area,  34  sq.  ft.;  tank  .capacity,  7,000 
gallons  of  water,  and  coal  capacity.  15  tons.  The  special  equip- 
ment includes:  Westinghouse  air-brakes.  Western  bell  ringers,'- 
Manville  boiler  lagging.  Damascus  brake-beams.  Streeter  brake- 
shoes  on  tender,  Gould  couplers,  Pyle  and  Dressel  headlights,  Ohio 
injectors,  Ajax  journal  bearings,  U.  S.  metallic  piston  and  valv^ 
rod  packing.  Consolidated  safety  valves.  Leach  sanding  devices, 
Chicago  sight-feed  lubricators.  Pittsburg  Spring  &  Steel  Co.'s  springs, 
Ashcroft  steam  gages,  Latrobe  driving,  truck  and  tender  wheel 
tires,  also  Paige  steel-tired  engine  and  tender  truck  wheels.  Miner 
tandem  draft  gear  on  tender,  Elvin  driving  box  lubricator,  Bordo 
blow-off  cocks.  Brewer  fire  door  opening  device,  and  Scully-Gal- 
lagher tender  bolsters. 


CAR  BUILDING. 


The  Raleigh  d-  Pamlico  Sound,  it  is  reported,  has  ordered  500 


The  Chicago.  Burlington  d-  Quincy  is  in  the  market  for  1,000 
box  cars. 

The  East  Carolina,  It  is  reported,  is  in  the  market  for  one  pas- 
senger coach. 

The  Zanesville  d  Crooksville  has  ordered  one  express  car  from 
the  Jewett  Car  Co. 

The  Zanesville  d  Southeastern  has  ordered  one  express  car  from 
the  Jewett  Car  Co. 

The  Minneapolis  d  St.  Louis  has  ordered  one  cafe  observation 
car  from  the  Pullman  Co. 

The  Rogers  d  Southwestern  is  figuring  on  new  equipment.     Ad- 
dress J.  E.  Felker,  Rogers,  Ark. 

The  Evansville  d  Terre  Haute  has  ordered  1,500  coal  cars  from 
the  American  Car  &  Foundry  Co. 

The  Aurora,  Elgin  d  Chicago  Ry.  Co.,  Chicago,  has  ordered  one 
express  car  from  the  Jewett  Car  Co. 

The  National   Packing   Company.   Chicago,   will    shortly   be    in 
the  market  for  a  number  of  beef  cars. 

The  Quebec  Central  is  considering  the  purchase  of  20  stock  and 
refrigerator  cars  and  six  passenger  cars. 

The  Tideuater,  it  is  reported,  will  shortly  be  in  the  market  for 
upwards  of  1,200  additional   freight  cars. 

The  Chicago  Great  Western,  it  is  reported,  will  probably  build 
200  box  cars  in  its  own  shops  early  in  1906. 

The  St.   Louis,  Rocky  Mountain  d  Pacific   is  figuring   on   the 
purchase  of  two  combination  cars  and  one  coach. 

The  Interborough  Rapid  Transit,  New  York,  is  figuring  on  mate- 
rial for  10  passenger  cars  to  be  built  at  its  own  shops. 

The  New  York  Central   has  ordered   50  passenger  coaches,  30 
baggage  cars,  and  four  cafe  cars  from  the   Pullman  Co. 

The  Boston  d  Worcester  (Electric),  it  is  reported,  will  shortly 
ask  bids  on  a  number  of  semi-convertible  cars  52  ft.  long. 


The  Buffalo,  Rochester  d-  Pittsburg  will  shortly  be  in  the  market 
for  additional  equipment  to  that  reported  in  our  issue  of  Decem- 
ber 8. 

TJic  Xorthern  Pacific  has  ordered  10  dining  cars,  11  tourist 
sleeping  cars,  15  baggage  cars,  and  30  passenger  coaches  from 
Barney  &  Smith. 

The  Boston  d  Maine  has  ordered  1,000  box  cars  of  60,000  lbs. 
capacity  from  the  Western  Steel  Car  &  Foundry  Co.  and  500  box 
cars  from  the  Pullman  Co. 

The  Cuba  Eastern  is  reported  in  the  market  for  80  box  cars- 
of  60,000  lbs.  capacity  and  seven  passenger  cars.  Mr.  De  Zayas 
is  Purchasing  Agent,   Orient  Building,   79   Wall  street.  New  York. 

The  Buffalo,  Rochester  d  Pittsburg  has  ordered  ten  66-ft.  pas- 
senger cars  and  two  66-ft.  combination  passenger  and  baggage  cars 
from  the  Pullman  Co.  These  cars  are  for  May,  1906,  delivery,  and 
will  be  equipped  with  wide  vestibules. 

The  General  Chemical  Company,  New  York,  has  ordered  20  tank 
cars  of  6,600  gallons  capacity  from  the  Bettendorf  Axle  Co.  The 
special  equipment  will  include  Bettendorf  cast-steel  trucks  and  I- 
beam  bolsters.  Griffin  wheels,  Westinghouse  brakes,  Monarch  brake- 
beams.  Climax  couplers  and  Camel  journal  bearings.  * 

The  Chicago,  Rock  Island  d  Pacific  has  ordered  from  the  Amer- 
ican Car  &  Foundry  Co.  3,000  box  cars, -250.  dump  cars,  about  1,000 
stock  cars.  10  cabooses.  22  coaches,  six  combination  mail  and  bag- 
gage cars,  six  combination  baggage  and  passenger  cars,  seven  bag- 
gage cars,  and  five  buffet  and  five  postal  cars.  It  is  also  reported 
that  this  company  will  shortly  order  two  dining  cars. 

The  Intercolonial,  as  reported  in  our  Issue  of  December  15,  has 
ordered  25  box  cars  from,  the  Rathbun  Co.  These  cars  will  have 
a  capacity  of  60.000  lbs.  and  will  weigh  34,800  lbs.  They  will 
measure  36  ft.  long  x  8  ft.  6  in.  wide  x  8  ft.  high  inside.  The  bodies 
and  underframes  will  be- of  wood.  The  special  equipment  will  in- 
clude: Simplex  bolsters  and  brake-beams.  Christie  brake-shoes. 
Westinghouse  air-brakes.  Dunham  door  fittings,  Chicago  doors, 
Miner  tandem  draft  rigging.  Harrison  dust  guards.  Chicago  roofs 
and  Simplex  trucks. 

The  Denver,  Northwestern  d  Pacific,  as  reported  in  a  previous 
issue,  has  ordered  two  combination  cars  and  six  passenger  coaches 
from  the  Pullman  Co.  The  combination  cars  will  have  a  capacity 
for  seating  20  persons  and  the  coaches  for  70.  The  cars  will  meas- 
ure 60  ft.  long  over  sills.  9  ft.  8  in.  wide  and  6  ft.  10  in.  high. 
The  special  equipment  will  Include:  Pullman  axles,  double  cast- 
steel  bolsters.  Diamond  special  brake-beams,  Streeter  steel-back 
brake-shoes.  Westinghouse  brakes,  Magnus  Metal  Co.'s  brasses.  Na- 
tional couplers.  Westinghouse  draft  rigging.  Martin  steam  heating 
system,  Pintsch  light,  Pullman  springs  and  Paige  wheels. 

The  Tacoma  Eastern,  as  reported  in  our  issue  of  December  15. 
Is  building  at  its  own  shops  50  flat  cars  and  one  observation  car. 
The  flat  cars  will  have  a  capacity  of  80,000  lbs.,  and  will  weigh 
27,500  lbs.  They  will  measure  41  ft.  long  x  8  ft.  6  in.  wide  inside. 
The  bodies  and  underframes  will  be  of  wood.  The  special  equip- 
ment will  include:  American  cast-steel  bolsters,  Sterlingwortb 
brake-beams,  Westinghouse  brakes.  Tower  couplers,  twin  spring 
draft  rigging,  American  steel  trucks  and  Griflin  wheels.  The  ob- 
servation car  win  weigh  68,000  lbs.,  and  will  measure  65  ft.  long 
X  10  ft.  wide  X  14  ft.  high,  all  Inside  dimensions.  The  special  equip- 
ment will  include:  Sterlingwortb  brake-beams.  Westinghouse 
brakes.  Tower  couplers,  Forsyth  curtain  fixtures,  Pantasote  curtain 
material,  Adams  &  Westlake  door  fastenings.  Monitor  roofs,  six- 
wheel  trucks  and  Griffin  wheels. 

The  Mobile  d  Ohio,  as  reported  In  our  issue  of  December  1. 
has  ordered  900  box  cars  of  60,000  lbs.  capacity,  2,000  gondolas  of 
80,000  lbs.  capacity,  and  100  furniture  cars  from  the  American  Car 
&  Foundry  Co.  All  of  these  cars  are  to  be  delivered  within  60  days. 
The  box  cars  will  weigh  approximately  3,400  lbs.,  and  measure 
36  ft.  long  X  8  ft.  6  in.  wide  x  8  ft.  high,  inside  measurements. 
The  gondolas  will  weigh  3.400  lbs.,  and  measure  37  ft.  IVi  in.  long 
X  9  ft.  8  in.  wide  x  3  ft.  9  in.  high,  all  inside  measurements.  The 
furniture  cars  will  be  45  ft.  2^2  in.  long,  S  ft.  6  in.  wide  and  9  ft. 
high,  all  inside  measurements.  The  special  equipment  includes: 
Scully-Gallagher  bolsters,  Damascus  brake-beams,  Westinghouse  air-  • 
brakes,  Jones  doors  for  box  and  furniture  cars.  Miner  draft  rig- 
ging, Patterson-Sargent  paint.  Chicago  roofs  for  box  and  furnitui|-e- 
cars.  Pittsburg  Spring  &  Steel  Co.'s  springs  and  arch-bar  trucks. 


BRIDGE  BUILDING. 


Edmonton",  Axbekt.\. — An  official  writes  that  the  Department  lof 
Public  Works  of  the  Province  of  Alberta  will  build  a  bridge  ovjer 
Bow  marsh  and  the  Bow  river,  opposite  Calgary.     Contracts  for  ti 
superstructure  have  been  let  to  the  Canadian  Bridge  Co.,  of  Walkfer- 
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ville,  Ont.     It  will  be  a  lombined  highway  and  street  car  bridge  540 
ft.  long  and  cost  about  $50,000. 

Mobile,  Ala.— Bills  were  introduced  in  the  United  States  Senate 
Dec.  14  and  in  the  House  of  Representatives  Dec.  15,  authorizing 
the  Mobile  Railway  &  Dock  Company  to  build  and  maintain  a  bridge 
or  viaduct  across  the  water  between  the  end  of  Cedar  Point  and 
Dauphin  Island. 

Nome,  Alaska. — On  Dec.  19  a  hill  was  introduced  in  the  U.  S. 
Senate  authorizing  a  free  bridge  across  the  Snake  river  at  Nome, 
Alaska. 

Pennsylvania. — A  bill  was  introduced  in  the  House  of  Repre- 
entatives  Dec.  19  authorizing  the  Fayette  Bridge  Company  to  build 
.  bridge  across  the  Monongahela  river  from  a  point  in  the  Borough 
if  Brownsville,  Fayette  County,  to  a  point  in  the  Borough  of  West 
Srownsville,  Washington  County.  Pennsylvania. 

St.  Paul,  Minn. — A  bill  has  been  introduced  in  the  House  of 
lepresentatives  authorizing  a  bridge  across  the  Mississippi  river 
letween  the  military  reservation  at  Fort  Snelling  and  St.  Paul, 
linn. 

Texas. — In  the  U.  S.  Senate  on  Dec.  18  a  bill  was  introduced 
.uthorlzing  the  Jasper  &  Eastern  Ry.  Co.  to  build  and  operate  a 
allroad  bridge  across  the  Sabine  river  in  the  states  of  Louisiana 
•nd  Texas. 

Wenatchee,  Wash. — A  steel  bridge  will  be  built  over  the  Colum- 
lia  river  at  this  place.  Work  is  to  be  commenced  as  soon  as  mate- 
ial  can  be  delivered.  The  Wenatchee  Development  Co.  and  the 
A'enatchee    Canal    Co.    will    furnish    $100,000,    and    the    citizens    of 

rt'enatchee  the  remaining  $20,000.  The  bridge  will  carry  an  inverted 
yphon  connected  with  the  present  pipe  line  and  ditch  system.   Water 

will  be  furnished  for  the  irrigation  of  20,000  acres  of  land  on  the 

east  side  of  the  Columbia. 

Yankton,  S.  Dak. — On  Dec.  19  the  U.  S.  Senate  passed  a  bill 
extending  the  time  for  commencing  construction  of  a  bridge  across 
the  Missouri  river  by  the  Yankton,  Norfolk  &  Southern  Ry.  Co.,  to 
March  9,  1907. 

Other    Structures. 

Annapolis,  Md. — Bids  were  opened  at  the  Navy  Department. 
Washington,  D.  C,  last  week  for  the  construction  of  the  foundation 
for  the  first  building  for  the  experiment  station  at  the  Naval  Acad- 
emy for  the  use  of  the  Bureau  of  Steam  Engineering.  Two  bids 
were  received,  one  from  the  Noel  Construction  Company,  of  Balti- 
more, Md.,  at  $76,000,  and  one  from  the  Latta  &  Terry  Construction 
Company,  of  Camden,  N.  J.,  at  $6S,990. 

Indianapolis.  Ind. — The  board  of  directors  of  the  Cleveland, 
incinnati,  Chicago  &  St.  Louis,  it  is  said,  has  authorized  the  build- 
ng  of  extensive  shops  here. 

McKeesport,  Pa. — The  Pittsburg  &  Lake  Erie  has  started  work 
In  a  large  roundhouse  to  cost,  with  other  improvements,  about 
1200,000. 

San   Francisco,   Cal. — The   Ocean   Shore  Railroad   is  planning 

put  up  a  large  steel  frame  and  brick  building  on  Mission  street 

tween   Eleventh   and   Twelfth   streets,    the   lower   floor   of   which 

ill  be  used  as  the  main  passenger  terminal  of  its  new  electric  line 

inning  to  Santa  Cruz,  a  distance  of  83  miles. 


RAILROAD  CONSTRUCTION. 


New  Incorporations,  Surveys,  Etc. 

Beaufort  &  Western. — An  officer  writes  that  this  company  has 
yen  a  contract  to  the  General  Contracting  &  Engineering  Co.,  15 
|hitehall   street.   New  York,    for   building   its   proposed   line   from 
rehead  City,  N.  C,  east  to  Beaufort,  a  distance  of  three  miles. 

Brandon,  Saskatchewan  &  Hudson  Bay. — An  oflicer  writes  that 
s  company,  which  was  recently  incorporated,  was  granted  a  char- 
to  build  a  railroad  from  the  international  boundary  to  Brandon 
that   it   let   a   contract   in   September   for   building  the   entire 
The  road  has  now  been  completed  for  several  miles.     When 
pleted,    the   line  will   connect   with   the  Great   Northern   at   St. 
ns,  N.  B.     The  offices  of  the  company  are  at  Brandon,  Man.,  and 
directors  include:     K.  Campbell.  A.   S.  Frazer,  Charles  White- 
d  and  others,  of  Brandon. 

Chesterfield  &  Lancaster. — An  officer  writes  that  a  contract 
been  given  by  this  company  to  O.  H.  Page  &  Son,  of  Cheraw, 

!.,  for  building  its  road  from  Ruby,  S.  C,  west  to  Lynches  river, 

stance  of  18  miles. 

Cincinnati,  Bluffton  &  Chicago. — An  officer  writes  that  this 
pany  is  planning  to  build  extensions  from  Huntington,  Ind.. 
heast  to  Bluffton,  and  from  Portland  southeast  to  Union  City. 

aggregate  length  of  the  lines  will  be  45  miles.     (See  Construc- 

Record.) 


Delaware,  Lackawanna  &  Western. — This  company,  it  is  said. 
will  build  a  cut-off  across  Warren  County,  N.  J.,  25  miles  long.  The 
proposed  line  will  start  at  Washington  and  run  to  the  Water  Gap. 
Such  a  line  will  be  shorter  than  the  main  line,  and  eliminate  a  num- 
ber of  curves. 

Des  Moines  &  Missouri. — This  company,  which  is  being  financed 
by  George  Fernald  &  Co.,  bankers,  of  Boston,  has  secured  rights  of 
way  for  its  proposed  line  from  Des  Moines.  Iowa,  south  to  Seymour, 
a  distance  of  80  miles.  The  proposed  road  will  run  through  part  of 
Warren  County,  the  west  half  of  Marion  County,  and  through  Lucas 
and  Wayne  Counties  to  Seymour,  where  connection  will  be  made  with 
the  Chicago  &  Kansas  City  division  of  the  Chicago,  Milwaukee  &  St. 
Paul.  The  road  will  penetrate  large  coal  fields,  part  of  which  are 
under  option  to  George  G.  Wright,  Clark,  M.  Garver  and  others,  of 
Des  Moines. 

DcxuTH,  South  Shore  &  Atlantic. — According  to  reports,  this 
company's  line  will  he  extended  from  the  head  of  Lake  Superior 
west  to  Thief  River  Falls,  a  distance  of  200  miles,  where  connec- 
tion is  to  be  made  with  the  new  line  of  the  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie  from  Thief  River  Falls,  to  Kenmare,  N.  Dak.  The 
proposed  line  will  run  through  rich  agricultural  territory,  and  will 
parallel  the  Great  Northern  for  part  of  the  distance. 

Gainesville  Midland. — An  officer  writes  that  this  company  has 
given  a  contract  to  the  Gwathmey  &  Mackall  Engineering  Co.,  of 
Norfolk,  Va.,  for  building  an  extension  from  Jefferson.  Ga.,  south- 
west to  Athens,  a  distance  of  18  miles.  The  company  is  also,  with 
its  own  forces,  changing  the  present  line  from  Gainesville  to  Jeffer- 
son, a  distance  of  23  miles,  from  narrow  to  standard  gage.  (October 
27,  p.  134.) 

Kansas,  Oklahoma,  Texas  &  Gulf. — An  officer  writes  that  this 
company,  which  was  incorporated  last  year,  has  done  nothing  to- 
wards building  its  proposed  line.  Surveys  are  being  made  and 
rights  of  way  are  being  secured.  Construction  work  is  to  be  com- 
menced at  Granite,  Okla.  T.,  in  February,  1906,  and  will  be  con- 
tinued for  35  miles  west  to  the  Eggleston  Industrial  Company's 
works.  The  company  will  build  a  spur  about  three  miles  long  at 
Granite,  and  expects  to  have  the  work  completed  in  six  months. 
Thomas  L.  Eggleston,  of  Granite,  Okla.  T..  is  President.  (See  Con 
struction  Record.) 

Kettle  Valley. — Surveys  are  being  made  by  this  company  to 
build  a  line  from  Bannock  City,  12  miles  from  Grand  Forks,  B.  C, 
to  Franklin  Camp,  a  distance  of  40  miles. 

Kingston  &  Pembroke. — This  company,  an  officer  writes,  pro- 
poses to  build  a  line  from  Sharbot  Lake,  Ont.,  northeast  to  Carleton 
Junction,  on  the  Canadian  Pacific,  a  distance  of  40  miles.  (See 
Construction  Record.) 

Louisville  &  Northern  Railway  &  Light. — This  company, 
which  has  a  capital  of  $5,000,000,  it  is  said,  has  begun  the  work  of 
building  a  system  of  electric  lines  in  southern  Indiana  to  connect 
with  Louisville  or  with  the  line  of  the  Louisville  &  Southern  In- 
diana Traction.  The  first  section  to  be  built  will  be  from  Jeffer- 
sonville  to  Sellersburg.  a  distance  of  12  miles,  and  this  will  be  fol- 
lowed by  lines  to  Corydon,  French  Lick,  West  Baden  and  other 
lines  in  the  southern  portion  of  the  state.  The  incorporators  are 
officials  of  the  Chicago  company  which  bought  the  public  utilities 
of  New  Albany  and  Jeffersonville. 

Midland  of  Manitoba. — An  officer  writes  that  this  company, 
which  was  granted  a  provincial  charter  to  build  a  railroad  from 
Portage  la  Prairie  southwest  to  the  United  States  boundary  line, 
will  probably  build  its  line  through  Gretna,  Man.  Contracts  for 
building  several  miles  near  Portage  la  Prairie  have  been  let  and 
grading  is  under  way  on  this  section.  The  offices  of  the  company 
are  at  Portage  la  Prairie,  and  the  directors  include:  James  Fisher, 
of  Winnipeg;  Edward  Brown  and  Charles  Anderson,  of  Portage  la 
Prairie. 

Morehead  &  Noktii  Fork. — An  officer  writes  that  this  company, 
which  was  recently  incorporated  in  New  Jersey,  is  to  build  a  rail- 
road from  Morehead,  Ky.,  west  to  north  fork  of  Licking  river,  a 
distance  of  about  14  miles.  Contracts  have  not  yet  been  let.  The 
work  includes  the  boring  of  one  tunnel.  E.  W.  Hass,  of  Clearfield, 
Pa.,  is  Chief  Engineer.     (December  1.  p.  176.) 

Nicola,  Kamloops  &  Similkameen  Coal  &  Railway. — An  officer 
writes  that  work  was  commenced  last  June  on  this  proposed  road 
from  Spence's  Bridge,  B.  C,  on  the  Canadian  Pacific  southeast  for 
a  distance  of  40  miles  to  the  coal  mines,  and  that  75  per  cent,  of 
the  grading  is  completed.  Track  laying  has  heen  commenced.  The 
work  on  the.  first  15  miles  was  very-  heavy,  being  dlong  the  face  of 
a  steep  rocky  bluff.  On  the  remainder  of  the  road,  25  miles,  the  work 
is  light.  The  maximum  grade  is  1  per  cent.  The  line  rises  con- 
tinuously from  Spence's  Bridge  to  its  terminal  at  the  coal  mines, 
where  the  elevation  is  about  1,200  ft.  The  maximum  curvature  is 
12  degrees.  There  will  he  nine  Howe  truss  bridges  on  masonry 
abutments  and  one  tunnel  about  400  ft.  long.     Loss,  MacDonnell  & 
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Co.  are  the  contractora  A.  J.  Cambie,  of  Spence's  Bridge,  is  Chief 
Engineer. 

.NoETH  Coast. — This  company,  it  is  said,  has  completed  surveys 
for  its  proposed  road,  which  is  to  run  from  Seattle,  Wash.,  to  Wal- 
lula.  The  survey  follows  the  Cowlitz  Valley  southeast  of  Tacoma 
»nd  runs  up  the  valley  through  Cowlitz  Pass  and  along  the  Teiton 
river  to  North  Yakima.  From  that  point  it  has  not  yet  been  de- 
termineo  which  survey  will  be  adopted. 

NoRTHEK.v  Electkic  Compant.— To  the  26  miles  of  standard 
gage  road  in  course  of  construction  by  this  company,  f.om  Chico 
to  Oroville,  Cal.,  will  be  added  lines  from  Marysville  to  Meridian, 
and  from  Yuba  City  to  Live  Oak.  The  street  railway  line  at  Marys- 
ville has  been  bought,  and  will  be  rebuilt  at  once  as  an  electric 
road.  The  new  articles  of  incorporation  filed  by  the  Northern 
Electric,  give  Reno,  Nev.,  as  the  principal  place  of  business.  The 
capital  stock  has  been  increased  from  $3,000,000  to  $6,000,000.  Henry 
A.  Butters  is  president  of  the  company  and  F.  A.  Ross  superintendent. 

Seattle  &  Eastebn. — Articles  of  incorporation  have  been  filed 
by  a  company  under  this  name  in  Washington,  with  a  capital  of 
?4,000,000,  to  operate  railroads  in  any  state  and  in  any  county  in 
the  state  of  Washington.  W.  H.  Goldson,  E.  C.  Gill  and  M.  E. 
Heavey,  of  Seattle,  and  John  McQuaid,  of  Issaquash,  are  incorpo- 
rators. 

Southern  Pacific— Surveys,  it  is  said,  are  being  made  by  this 
company  for  its  proposed  extension  from  Arnaudville  north  to  Port 
Barrie,  12  miles,  and  from  Lafayette  northeast  to  Baton  Houge,  52 
miles,  all  in  Louisiana.  The  Baton  Rouge  extension  crosses  the 
Atchafalaya  at  a  swampy  point,  and  a  large  number  of  trestles  will 
have  to  be  built. 

Worcester  &  Provide.vce  (Electric).— This  company,  which 
has  been  incorporated  in  Rhode  Island  to  build  a  street  railroad 
through  North  Providence,  Smithfield,  North  Smithfleld  and  Burrill- 
ville,  will  file  a  map  showing  the  location  of  its  proposed  road  the 
first  of  next  year.  The  oflScers  are:  F.  C.  Hinds,  of  Boston,  Presi- 
dent; F.  W.  Tillinghast,  Providence,  Vice-President;  Charles  H. 
Wilson,  Boston,  Secretary  and  Treasurer. 

YouxcsTowx  &  Ohio  River. — Incorporation  has  been  granted  a 
company  under  this  name  in  Ohio,  with  a  capital  of  $10,000  to 
build  a  railroad  connecting  Y'oungstown  with  the  Ohio  river.  The 
southern  terminus  will  be  at  East  Liverpool,  and  a  branch  is  to 
be  built  to  Salem.  G.  W.  Hill,  M.  P.  Goodman,  C.  H.  Holland  and 
others  are  incorporators.  The  ouice  of  the  company  will  be  at 
Leetonia,  Ohio. 
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Alaska  Central. — This  company  has  filed  a  mortgage  to  the  West- 
ern Trust  &  Savings  Bank,  of  Chicago,  trustee,  securing  an  issue 
of  $30,000,000  5  per  cent,  bonds,  part  of  the  issue  to  be  used  for 
refunding. 

Atchisox,  Topeka  &  Santa  Fe. — This  company  has  bought  for  a  sum 
said  to  be  $17,312,400  the  Southern  California,  which  owns  478 
miles  of  road.  The  Atchison  already  owned  all  the  common 
stock  and  nearly  all  of  the  preferred. 

Aurora,  Elgin  &  Chicago  (Electric). — It  is  reported  that  this  com- 
pany will  be  consolidated  with  the  Elgin.  Aurora  &  Southern 
Traction,  which  is  controlled  by  the  same  interests.  The  A., 
E.  &  C.  operates  57  miles  of  road  between  Chicago,  Elgin  and 
Aurora,  and  has  $3,000,000  common  stock,  $1,500,000  6  per  cent, 
cumulative  preferred  stock,  and  $3,000,000  first  mortgage  5  per 
cent,  bonds  of  1941  outstanding.  The  E.,  A.  &  S.  T.  operates 
72  miles  of  road  between  Carpentersviile,  111.,  Elgin,  Aurora, 
Bristol  and  other  towns,  and  has  $2,000,000  stock  and  $2,000,000 
bonds  outstanding.  It  is  said  that  the  capital  stock  of  the 
new  company  will  consist  of  $3,000,000  common  and  $3,000,000 
preferred  stock,  and  also  that  the  preferred  stock  of  the  A.,  E. 
&  C.  will  receive  a  stock  bonus  of  20  per  cent,  and  have  its  18 
per  cent,  of  back  dividends  paid. 

Chicago  &  North-Westkrn. — This  company  has  bought  from  the  Chi- 
cago Railway  Terminal  Elevator  Co.  the  Galena  elevator,  in 
Chicago,  having  a  capacity  of  700,000  bushels,  for  $398,000. 

Chicago,  Milwaukee  &  St.  Paul  of  Montana. — This  company  has 
been  organized  in  Montana  with  $2,000,000  capital  stock  as  a 
subsidiary  of  the  Chicago,  Milwaukee  &  St.  Paul. 

Cincinnati,  Hamilton  &  Dayton. — The  receiver  has  announced  that 
he  will  ask  authority  from  the  court  to  pay  the  interest  on  the 
following  bonds,  borrowing  what  money  may  be  necessary: 
C,  H.  &  D.  second  mortgage  gold  bonds  of  January  1,  18S7;  C, 
H.  &  D.  refunding  mortgage  bonds  of  July  1,  1904;  Dayton  ft 
Michigan  Consolidated  mortgage  bonds  of  January  i,  1881;   In- 


diana, Decatur  &  Western  first  mortgage  bonds  of  November  1. 
1S95:  Cincinnati.  Ind.  &  W.  refunding  mortgage  bonds  of  Decern 
ber  1,  1902;  Pere  Marquette  collateral  trust  indenture  bonds  of 
January  1,  1903;  Pere  Marquette  Consolidated  mortgage  bonds 
of  January  2,  1901;  Pere  Marquette  refunding  mortgage  bonds 
of  January  2.  1905;  Flint  &  Pere  Marquette  (Toledo  Div.)  first 
mortgage  bonds  of  July  1,  1S9T:  Grand  Rapids,  Kalamazoo  i 
Southeaistern  Railrodd  first  mortgage  bonds  of  October  1,  1S9T. 
The  Board  of  Directors  has  taken  action  toward  the  annu- 
ment  of  the  C,  H.  &  D.'s  lease  of  the  Pere  Marquette. 

DuLUTH,  Virginia  &  Rainy  Lake. — This  company  has  changed  it^ 
name  to  the  Duluth,  Rainy  Lake  &  Winnipeg. 

Detroit,  Toledo  &  Ironton.- — The  report  for  the  year  ending  Juni^ 
30th.  representing  two  months"  operation  by  this  company  anl 
the  preceding  ten  months'  operation  of  the  road  under  the  oil 
name  of  Detroit  Southern,  shows  gross  earnings  of  $1,468,299,  i 
decrease  of  $20,639;  and  net  earnings  of  $153,695,  a  decrease  tf 
$46,154.  The  gross  earnings  for  the  four  months  ending  Octobe 
31st  were  $1,319,153  and  net  earnings  $428,733.  The  approximat 
gross  earnings  for  November  were  $377,000.  During  these  fivi 
months  the  company  has  not  taken  advantage  of  its  trackag 
agreement  with  the  C,  H.  &  D..  by  which  it  secured  an  entranc^ 
into  Toledo. 

iNTERBORotGU  Rapid  TRANSIT. — This  Company,  controlling  all  tb 
elevated  and  subway  lines  of  Manhattan,  is,  accordia 
to  a  plan  under  consideration,  to  be  consolidated  wit 
the  Metropolitan  Street  (surface)  Railway  and  the  Metr. 
politan  Securities  Company.  The  $35,000,000  capital  stock  ou 
standing  of  the  Interborough  Rapid  Transit  is  to  be  exchangee 
one  share  for  two,  for  414  per  cent,  collateral  stock  of  a  ne^ 
holding  company.  The  $52,000,000  common  stock  outstanding  0 
the  Metropolitan  Street  Railway  will  be  exchanged  for  100  pe 
cent.  5  per  cent,  cumulative  preferred  stock  and  50  per  cent 
common  stock  of  the  new  holding  company.  The  $30,000,00' 
capital  stock  of  the  Metropolitan  Securities  Company,  which  ha; 
been  paid  up  only  to  the  extent  of  $50  per  share,  will  be  ex 
changed  for  S5  per  cent,  common  stock  of  the  new  holding  com 
pany  after  $25  per  share  additional  has  been  paid  in.  A  syndi 
cate  has  been  formed  to  underwrite  the  entire  issue  of  commoi 
stock  of  the  new  company,  but  it  has  not  yet  been  determinec 
at  what  price  this  is  to  be  underwritten.  The  syndicate,  it  i. 
said,  will  include  Kuhn.  Loeb  &  Co..  August  Belmont  &  Co.,  J 
P.  Morgan  &  Co..  and  others.  The  capital  stock  of  the  new  coir 
pany  will,  according  to  the  above  terms,  consist  of  $52,000,00 
preferred  and  $83,000,000  common.  It  is  said  that  $17,000,00 
more  additional  common  stock  will  be  authorized.  There  wi 
be  $70,000,000  4io  per  cent,  collateral  trust  bonds. 

Kansas  City  Southern. — The  directors  of  this  company  have  vot 
to  issue  $5,100,000  5  per  cent,  six-year  notes  to  be  offered 
95v  to  common  and  preferred  stockholders  to  the  extent  of 
per  cent,  of  their  holdings;  and  a  meeting  of  the  stockholde 
has  been  called  for  February  1  to  authorize  the  issue.  As  th« 
notes  should  sell  at  par,  the  "rights"  of  stockholders  are  woi 
about  50  cents  a  share. 

Metropolitan  Street  Rah.way. — See  Interborough  Rapid  Transit 

New  York.  Ontario  &  Western. — This  company  has  purchas. 
through  the  Scranton  Coal  Co.  the  coal  property  of  the  Blx 
Diamond  Co.  at  Simpson,  Pa.  These  coal  deposits  are  estimal 
at  about  1,0^  ^,000  tons. 

North  Coast. — This  company,  which  was  incorporated  last  Sept- 
ber  to  build  an  electric  or  steam  road  into  the  Yakima  Va! . 
Wash.,  has  filed  amended  articles  of  incorporation  increaig 
its  capital  stock  from  $1,000,000  to  $25,000,000.  A  directos 
quoted  as  saying  that  a  $25,000,000  bond  issue  has  been  arraid 
for.  He  refuses  to  cell  with  what  larger  system  this  comjy 
is  aflaiiated,  but  the  Northern  Pacific  has  been  mentionen 
this  conneci.^n. 

Rutland. — A  dividend  of  l^i  per  cent,  on  the  $9,057,600  prefed 
stock  has  been  declared.  This  is  the  first  dividend  on  is 
stock  declared  since  1903.  when  1  per  cent,  was  paid.  Im 
1892  to  1902  the  dividend  varied  from  1  per  cent,  to  4  per  it. 
The  surplus  available  for  dividends  on  this  stock  in  04 
amounted  to  1.6  per  cent.,  and  this  year  was  about  1.7  pent. 

Seaboard  Air  Line. — The  Ruhstrat  committee,  which  was  form  to 
protect  the  interests  of  the  minority  stockholders  soon  er 
the  promulgation  of  the  Ryan-Blair  plan  for  reorganizatioias 
sold  the  shares  of  preferred  and  common  stock  pooled  w  it 
for  about  $68,000  to  Middendorf,  Williams  &  Co..  of  Baltire. 
and  John  L.  Williams  &  Sons,  of  Richmond.  The  priceaid 
were  $55  per  siiare  of  preferred  and  $35  per  share  of  conn, 
amounting  in  all  to  about  $2,600,000. 

Southern. — This  company  has  leased  the  Transylvania,  whicbTis 
42  miles  of  road  from  Hendersonville,  N.  C,  to  Lake  Toay. 
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